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ABSTRACT 

Technology has the capacity to support learning, promote higher-order thinking, and 

perpetuate 21st-century skills. However, these skills are often lacking in K-12 public schools, 

particularly in low-income settings. Low-income students often interact with technology in ways 

that reinforce low-level thinking, while students in economically advantaged schools tend to use 

technology in higher-order ways. These disparate uses of technology have resulted in and 

continue to result in stratified learning experiences. To address this issue, this explanatory 

sequential mixed methods study aimed to better understand how Title I middle school teachers 

use technology to promote higher-order thinking (HOT) while revealing innovative, exemplary 

�W�H�D�F�K�L�Q�J���S�U�D�F�W�L�F�H�V�����)�L�Q�G�L�Q�J�V���I�U�R�P���S�K�D�V�H���R�Q�H���V�X�J�J�H�V�W�H�G���W�K�D�W���7�L�W�O�H���,���P�L�G�G�O�H���V�F�K�R�R�O���W�H�D�F�K�H�U�V�¶��

�W�H�F�K�Q�R�O�R�J�\���S�U�D�F�W�L�F�H�V���K�R�Y�H�U���D�W���W�K�H���O�R�Z�H�U���W�L�H�U�V���R�I���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�� However, phase two 

findings offered a more optimistic outlook, whereby varying teacher roles helped make way for 

targeted, individualized student support, thereby promoting higher levels of cognition. Findings 

also suggested that higher-order technology use practices, when supported by an instructional 

approach comprised of a carefully structured learning process and a student-centered 

environment, helped lead to the creation of student-generated higher-order thinking products. 

�7�K�H�V�H���S�U�D�F�W�L�F�H�V�����P�D�G�H���S�R�V�V�L�E�O�H���E�\���7�L�W�O�H���,���P�L�G�G�O�H���V�F�K�R�R�O���W�H�D�F�K�H�U�V�¶���Y�D�O�X�H�V���D�Q�G���D�E�L�O�L�W�\���E�H�O�L�H�I�V��

surrounding the benefits of integration, emphasized a willingness to try, continuously evolving in 

practice, and the ability to overcome obstacles. This study has powerful implications for 

educators, policymakers, curriculum designers, and students as it helps shift the narrative around 

�W�H�D�F�K�H�U�V�¶���S�U�D�F�W�L�F�H�V���L�Q���O�R�Z-income settings and may serve as an impetus for change.   
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CHAPTER 1. I!TRODUCTIO!  

�³�'�R���Q�R�W���F�R�Q�I�L�Q�H���\�R�X�U���F�K�L�O�G�U�H�Q���W�R��your own learning, �I�R�U���W�K�H�\���Z�H�U�H���E�R�U�Q���L�Q���D�Q�R�W�K�H�U���W�L�P�H���´��  

Rabindranath Tagore (as cited in Crook & Sharma, 2013, p. 66)  

Technology has the propensity to inspire great change within the current educational 

landscape, offering myriad benefits to learners (Amin & Mirza, 2020; Caukin & Trail, 2019; 

Chou et al., 2012). These include supporting unique learner needs (Crook & Sharma, 2013; Kim 

et al., 2020), promoting a shift from teacher dominant to student centered environments (Gomez 

et al., 2022; �+�D�U�P�D�Q�G�D�R�÷�O�X���%�D�]���H�W���D�O�������������������.�R�U�P�R�V�������������������H�Q�K�D�Q�F�L�Q�J���F�R�J�Q�L�W�L�R�Q���W�K�U�R�X�J�K���W�K�H��

inclusion of higher order thinking (HOT) tasks (Bowman et al., 2022; Hawk et al., 2021; Hwang 

et al., 2018; Wijnen et al., 2023) that capitalize on critical thinking (Kormos, 2018, 2022), 

problem-solving (Kormos, 2018) and promoting creative endeavors (Guo & Woulfin, 2016) to 

bolster 21st-century skills (Kormos, 2018, 2022). Technology also supports a departure from 

lecture-dominant teaching styles that emphasize drill and practice instruction (Kormos, 2018, 

2021) to promote inquiry-based learning in line with HOT (Kormos, 2018). This allows for the 

investigation of authentic, real-world issues that extend beyond the confines of the classroom 

setting (United States Department of Education, 2017). Research suggests that overall teacher 

effectiveness is a key factor associated with student success and plays a role in closing the 

achievement gap between high and low socioeconomic (SES) students (Goldhaber et al., 2019; 

Lee, 2018). Additionally, the depths to which teachers integrate technology may help alleviate 

the digital divide (Sardone, 2019). Thus, teachers play an integral part (Cheah et al., 2023; 

Dolan, 2016; Garc’a-Vandewalle Garc’a et al., 2022; Geer et al., 2017; Liu et al., 2017; Siefert et 

al., 2019; Tawfik et al., 2016; United States Department of Education, 2016) in promoting 
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�W�H�F�K�Q�R�O�R�J�\���X�V�H���L�Q���W�K�H���F�O�D�V�V�U�R�R�P�����&�K�H�D�K���H�W���D�O�������������������*�D�U�F�t�D�(�9�D�Q�G�H�Z�D�O�O�H���*�D�U�F�t�D���H�W���D�O�������������������/�L�X��

�H�W���D�O���������������������S�D�U�W�L�F�X�O�D�U�O�\���I�R�U���G�L�V�D�G�Y�D�Q�W�D�J�H�G���V�W�X�G�H�Q�W�V�����&�K�H�D�K���H�W���D�O�������������������*�D�U�F�t�D�(�9�D�Q�G�H�Z�D�O�O�H��

Garc’a et al., 2022; ) as well as a shift to a more student-centered learning environment that 

perpetuates 21st-century competencies (Ertmer & Ottenbreit-Leftwich, 2010; Gomez et al., 

2022; Kormos, 2022; Liu et al., 2021) and HOT (Cheah et al., 2023; Liu et al., 2020). 

 �:�L�W�K���W�K�H���D�G�Y�D�Q�F�H�P�H�Q�W���R�I���W�H�F�K�Q�R�O�R�J�\�����Z�H���K�D�Y�H���V�K�L�I�W�H�G���I�U�R�P���D�Q���³�L�Q�G�X�V�W�U�L�D�O�´���H�F�R�Q�R�P�\��

(Almerich et al., 2020, p. 468; Warschauer & Matuchniak, 2010, p. 179) with a focus on facts 

�D�Q�G���N�Q�R�Z�O�H�G�J�H�����=�R�U�O�X�R�J�O�X���H�W���D�O�������������������W�R���D�Q���³�L�Q�I�R�U�P�D�W�L�R�Q�D�O�´�����:�D�U�V�F�K�D�X�H�U���	���0�D�W�X�F�Kniak, 2010, 

�S���������������R�U���³�N�Q�R�Z�O�H�G�J�H���H�F�R�Q�R�P�\�´����Gonz‡lez-Salamanca et al., 2020, p. 2; Zorluoglu et al., 2020, 

p. 10) where emphasis is placed on complex ideas (Almerich et al., 2020; Gonz‡lez-Salamanca 

et al., 2020; Warschauer & Matuchniak, 2010) and collaborative interaction (Gonz‡lez-

Salamanca et al., 2020; Warschauer & Matuchniak, 2010). Lim and Tschopp-Harris (2018) and 

�$�O�P�H�U�L�F�K���H�W���D�O�������������������E�R�W�K���U�H�I�H�U���W�R���D���³�)�R�X�U�W�K���,�Q�G�X�V�W�U�L�D�O���5�H�Y�R�O�X�W�L�R�Q�´�����$�O�P�H�U�L�F�K���H�W���D�O�������������������S����

468; Lim & Tschopp-Harris, 2018, p. 251) where we have evolved from water and steam power, 

to electric power, to technology as a means of automatizing production, and finally, the current 

�³�'�L�J�L�W�D�O���5�H�Y�R�O�X�W�L�R�Q�´�����/�L�P���	���7�V�F�K�R�S�S-Harris, 2018, p. 251). Transitioning from the Industrial 

era, where rote skills and manual jobs were stressed, emphasis now surrounds innovative 

practices (Almerich et al., 2020) that require abstract and complex thinking (Warschauer & 

Matuchniak, 2010). To keep up with the times and meet the demands of an ever-changing 

technological society, just as businesses are altering the way they operate, education must follow 

suit (Lim & Tschopp-Harris, 2018). 
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Statement of the Problem 

Though lauded for its transformative capabilities (Yarbro et al., 2016) technology is not 

always used in ways that support learner-centered (Ertmer & Ottenbreit-Leftwich, 2010; Gomez 

et al., 2022; Siefert et al., 2019) best practices (Cheah et al., 2023; Crook & Sharma, 2013; 

Ertmer & Ottenbreit-Leftwich, 2010; Gomez et al., 2022; Lindsay, 2016; Marlatt, 2019) and 

instead perpetuates outdated, unevolved methodologies (Diacopoulos, 2015; Gomez et al., 2022; 

Marlatt, 2019). From a societal stance, technology has reshaped practices in many ways, though 

this is not always evident in the educational setting (Broadfoot, 2016; Gomez et al., 2022), which 

has remained largely unaltered (Broadfoot, 2016) over the last two decades (Kim et al., 2016). 

Since modern-day students have grown up with technology and therefore learn differently 

(Cardullo et al., 2017; Wedlock & Growe, 2017), traditional means of instruction may no longer 

be conducive to their needs (Wedlock & Growe, 2017). As a result, great strides have been taken 

to move away from industrial-era classrooms through purposeful planning of lessons that 

perpetuate active engagement, placing students at the helm of their learning (Cardullo et al., 

2017). In order to create experiences that elicit higher-order thinking for our students, examining 

ways that technology can be incorporated into the curriculum is imperative (Lee & Choi, 2017). 

Future expectations placed on our youth warrant change; therefore, it is our responsibility to 

emphasize 21st-century practices like creativity, problem-solving, and critical thinking (Cohen et 

al., 2017; Irwin et al., 2022; Kormos, 2022; World Bank Group, 2016), which conventional 

approaches to teaching and learning do not always capitalize on (Cohen et al., 2017; World Bank 

Group, 2016).  
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Disparities in Technology Use Practices 

Schools with inherently larger populations of disadvantaged students tend to use 

technology in ways conducive with drill and practice (Cheah et al., 2023; Hohlfeld et al., 2017; 

Sardone, 2019; Tawfik et al., 2016; Warschauer, 2007; Zielezinski & Darling-Hammond, 2016), 

entertainment (Hohlfeld et al., 2017) or basic remediation (Hohlfeld et al., 2017; Tawfik et al., 

2016), while higher socioeconomic schools implement technology in more robust ways that 

support active, deeper thinking (Cheah et al., 2023; Hohlfeld et al., 2017; Sardone, 2019; Tawfik 

et al., 2016; Warschauer, 2007). Too often, focus remains on the consumption of material versus 

production skills that cultivate deep learning (Rogers, 2016). Darling-Hammond (2007), a long-

time proponent of educat�L�R�Q�D�O���H�T�X�L�W�\�����Q�R�W�H�V���W�K�D�W���W�K�L�V���L�V���S�D�U�W�L�F�X�O�D�U�O�\���F�R�Q�F�H�U�Q�L�Q�J���I�R�U���³�K�L�V�W�R�U�L�F�D�O�O�\��

�X�Q�G�H�U�V�H�U�Y�H�G�´�����'�D�U�O�L�Q�J-Hammond, 2007, p. 319) disadvantaged and minority students who are 

often shortchanged as a result of technology implementation (Andrade Johnson, 2019; Cheah et 

al., 2023; Darling-Hammond, 2001). The students in low socioeconomic schools also tend to 

spend more time on low-level tasks in preparation for annual high-stakes tests (Dolan, 2016; 

�.�R�U�P�R�V�����������������<�H�O�O�D�Q�G�������������������W�K�H�U�H�E�\���Q�H�J�D�W�L�Y�H�O�\���L�P�S�D�F�W�L�Q�J���³�D�X�W�K�H�Q�W�L�F�´���Oearning opportunities 

(Kormos, 2021, p. 235). This necessitates further exploration of the disparate ways that students 

�X�V�H���W�H�F�K�Q�R�O�R�J�\���W�R���³�������F�U�H�D�W�H�����G�H�V�L�J�Q�����E�X�L�O�G�����H�[�S�O�R�U�H�����D�Q�G���F�R�O�O�D�E�R�U�D�W�H�«�´���D�V���R�S�S�R�V�H�G���W�R���S�D�V�V�L�Y�H�O�\��

consuming material (Herro et al., 2018, p. 485; United States Department of Education, 2016, p. 

18). Success in a 21st-century world means the ability to think in divergent ways and solve new 

and complex problems, the very thing that drill and practice approaches to teaching tend to 

extinguish (�+�H�Q�U�L�N�V�H�Q���H�W���D�O���������������������/�D�F�N���R�I���D�G�H�T�X�D�W�H���S�U�R�J�U�H�V�V���R�Y�H�U���D���V�W�X�G�H�Q�W�¶�V���V�F�K�R�R�O���F�D�U�H�H�U���F�D�Q��

perpetuate achievement gaps and potentially impact future college and career opportunities 
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(Shaw et al., 2017). This results in long-term negative implications for students trying to gain 

social capital and eventually compete in a global economy (Rogers, 2016).  

K-12 Implications 
 

 Research has shown that the ability to think in higher-order, abstract, and creative ways 

are markers for success in an ever-changing job market (Gomez-Lanier, 2018; Kormos, 2022; 

Warschauer & Matuchniak, 2010). According to the World Development Report, technology is 

altering the occupational landscape, and many jobs that currently require routine labor will cease 

to exist, making way for new types of skills that promote cognitive, social, and technical 

expertise (World Bank Group, 2016).  

The role of education is to prepare students for this future job market and equip them 

with higher cognitive skills (Almerich et al., 2020; Irwin et al., 2022; Sasson et al., 2018) like 

problem-solving (Irwin et al., 2022; Sasson et al., 2018) and critical thinking (Sasson et al., 

���������������S�R�V�L�W�L�R�Q�L�Q�J���W�K�H�P���W�R���E�H�F�R�P�H���³�J�O�R�E�D�O�O�\���F�R�P�S�H�W�L�W�L�Y�H�´�����8�Q�L�W�H�G���6�W�D�W�H�V���'�H�S�D�U�W�P�H�Q�W���R�I��

Education, 2016, p. 8). Since technology has the capacity to diminish poverty by uplifting often 

disenfranchised subgroups and connecting them to the global economy (World Bank Group, 

2016), these skills prove fundamental in mitigating systemic inequities. However, 21st-century 

competencies (Gomez et al., 2022; Keiler, 2018; Liu et al., 2020) like problem-solving, 

collaboration, and critical thinking (Keiler, 2018; Liu et al., 2020), necessary for success in the 

real world (Gomez et al., 2022; Gonz‡lez-Salamanca et al., 2020) and touted in higher education 

and the workforce (Stone, 2017), are often the ones lacking in the K-12 environment (Gomez et 

al., 2022; Stone, 2017). Many students leave our school systems without the skills needed for 

effective problem-solving (Lee & Choi, 2017), creating potential long-term ramifications. For 

many low-income and minority students, the problem is further compounded when they are 
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denied access to high-quality curricular experiences that further serve to disenfranchise them 

long term (Rogers, 2016; Tawfik et al., 2016). This is of great concern at the K-12 level, where 

students are procuring skills needed to eventually gain social capital and one day compete in the 

world economy (Rogers, 2016). Concerns were further magnified for disadvantaged populations 

as a result of the Covid-19 pandemic (Aguilar, 2020; Garc’a & Weiss, 2020), which forged an 

even more pervasive digital learning gap for low socioeconomic students as compared to their 

�K�L�J�K���6�(�6���F�R�X�Q�W�H�U�S�D�U�W�V�����*�D�U�F�t�D���	���:�H�L�V�V�������������������S�R�W�H�Q�W�L�D�O�O�\���L�Q�I�U�L�Q�J�L�Q�J���R�Q���W�K�H�L�U���D�E�L�O�L�W�\���W�R���³�W�K�U�L�Y�H��

�D�Q�G���S�D�U�W�L�F�L�S�D�W�H���L�Q���D���G�H�P�R�F�U�D�W�L�F���V�R�F�L�H�W�\�´�����&�K�H�D�K���H�W���D�O�������������������S�������������7�K�L�V���Q�H�F�H�V�V�L�W�D�W�Hs a deeper 

examination of the ways we teach and how students learn relative to technology implementation 

in our classrooms (Nicol et al., 2018). 

Purpose 

Andrade Johnson (2019) argues that by perpetuating low-level uses of technology for 

disadvantaged populations, we inevitably diminish potential future social capital and their ability 

to obviate long-standing disenfranchisement. However, the opposite proves true in that by 

providing opportunities for students to learn via digital means in ways that support higher order, 

�F�U�L�W�L�F�D�O���W�K�L�Q�N�L�Q�J�����Z�H���L�Q�V�W�H�D�G���³�R�S�H�Q���X�S���D�F�F�H�V�V���W�R���S�R�Z�H�U�´���I�R�U���W�K�H�V�H���L�Q�G�L�Y�L�G�X�D�O�V�����$�Q�G�U�D�G�H���-�R�K�Q�V�R�Q����

2019, p. 25). Therefore, more focus was needed regarding ways that educational technology 

served as a tool to mitigate inequality (Tawfik et al., 2016) by supporting higher levels of 

thinking versus perpetuating surface learning (Lee & Choi, 2017) as well as a better 

understanding of the teachers who employed such practices. Thus, the purpose of this mixed 

methods study was to examine how technology was being used to promote higher order thinking 

skills, noting the distinguishing features of teachers who supported higher levels of cognition 

through digital means in Title I public middle schools.  
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Research Questions 

Three overarching research questions (RQ) guided this study. These questions, warranted 

by current research, were undergirded by the conceptual framework explained further in this 

document. 

RQ 1: What were �W�H�D�F�K�H�U�V�¶ perceptions of their technology use practices?  

RQ 2:  Among identified exemplary teachers, how was technology being integrated in 

Title I middle school classrooms in ways that promoted higher-order thinking (HOT)?  

RQ 3: What were the distinguishing features of teachers who used technology to promote 

HOT? 

Significance of the Study 

 
In order to create experiences that elicit higher-order thinking for our students, examining 

ways that technology can be incorporated into the curriculum is imperative (Bowman et al., 

2022; Lee & Choi, 2017). Crompton et al. (2019) suggest more research needs to be conducted 

regarding ways technology promotes HOT. This was accomplished by examining current 

practices (Ntuli, 2019) surrounding low-income populations and by providing examples of what 

quality teaching via technology looked like (Ertmer & Ottenbreit-Leftwich, 2010) in the 

classroom setting. According to Bowman et al. (2022), one way to better understand these 

quality practices was to �D�Q�D�O�\�]�H���W�H�D�F�K�H�U�V�¶���W�H�F�K�Q�R�O�R�J�\-integrated practices within varying levels 

of cognition, particularly lower and higher-�R�U�G�H�U���W�K�L�Q�N�L�Q�J���V�N�L�O�O�V���L�Q���O�L�Q�H���Z�L�W�K���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\����

This entailed exploring ways that teachers relegated technology to provide opportunities for 

�V�W�X�G�H�Q�W�V���W�R���E�H�F�R�P�H���³�D�F�W�L�Y�H�O�\���D�Q�G���F�R�Q�V�W�U�X�F�W�L�Y�H�O�\�´���L�Q�Y�R�O�Y�H�G���L�Q���W�H�F�K�Q�R�O�R�J�\-centered learning 

experiences versus promoting learner passivity (Cheah et al., 2023, p. 14) while also examining 
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�Z�D�\�V���W�K�D�W���³�W�H�F�K�Q�R�O�R�J�\-supported, equitable practices manifest[ed]�  ́in varying grade levels 

(Cheah et al., 2023, p. 16), in this case, middle school classrooms. 

By better understanding ways that expert teachers integrated technology to promote HOT 

in low-income middle school settings, we potentially obviate inequities brought on by disparate 

technology use practices. Since student-centered, constructivist (Keiler, 2018) deep learning 

experiences (Lee & Choi, 2017) have direct positive implications for promoting HOT (Keiler, 

2018; Lee & Choi, 2017), a better understanding of these types of technology-supported 

classroom practices was warranted. Without purposeful examination of the issue (Hohlfeld et al., 

2017), we inadvertently risk perpetuating an already pervasive cycle of disenfranchisement 

(Rogers, 2016; Zielezinski & Darling-Hammond, 2016). This study has powerful implications 

for policymakers, curriculum designers, educators, and students alike as a means of shifting the 

current narrative and potentially serving as an impetus for change, thereby contributing to the 

current body of knowledge. 

Conceptual Framework 

 
Frameworks are paramount to research in that they undergird and connect problems, 

purpose, research questions, methodology, and findings and eventually influence future practices 

���*�U�D�Q�W���	���2�V�D�Q�O�R�R�������������������D�O�O�R�Z�L�Q�J���X�V���W�R���³�V�S�H�D�N���E�D�F�N���W�R���W�K�H�R�U�\�´���L�Q���D�O�O���W�K�D�W���Z�H do (Bennett & 

Oliver, 2011, p. 187). To this end, the conceptual framework guiding this study was organized to 

mirror the order of the three research questions while also following the order of data collection 

and eventual data analysis procedures. Since this study incorporated several frameworks and 

emphasized a constructivist ideology, each will be explained relative to the role they played in 

the overall conceptual framework. 
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The Levels of Digital Divide in Schools Framework 
 

The Hohlfeld et al. (2008, 2017) Levels of Digital Divide in Schools Framework, which 

delineates three levels: access, use, and empowerment, served as the foundation for this study. It 

was initially believed that once access, in the form of a computer with reliable access to the 

Internet, was attained, the digital divide would subside (van Dijk, 2020). However, the second 

level, equity of use in the classroom, became the next pervasive issue (Andrade Johnson, 2019; 

Cheah et al., 2023) as higher SES students tend to use technology in ways that promote HOT, in 

contrast to disadvantaged subgroups (Andrade Johnson, 2019) who more often use technology in 

a variety of low-level ways (Cheah et al., 2023; Dolan, 2016; Hohlfeld et al., 2017). Hohlfeld et 

al. (2008), in earlier work leading up to their 2017 study, noted that to effectively measure the 

second level divide (use), researchers should focus on how technology is integrated and for what 

purposes, with emphasis on the level of integration in the classroom setting. Therefore, this study 

honed in on the second level, the use of technology in the classroom, with emphasis on higher-

order thinking. 

�%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\ 
 

�%�H�Q�M�D�P�L�Q���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\�����Z�K�L�F�K���F�D�P�H���W�R���I�U�X�L�W�L�R�Q���L�Q���������������.�R�F���	���2�Q�W�D�V����������������

Krathwohl, 2002; Munzenmaier & Rubin, 2013; Wedlock & Growe, 2017), set the stage for 

�I�X�W�X�U�H���L�W�H�U�D�W�L�R�Q�V�����Q�D�P�H�O�\���%�O�R�R�P�¶�V���5�H�Y�L�V�H�G���7�D�[�R�Q�R�P�\���L�Q���������������&�D�U�G�X�O�O�R���H�W���D�O�������������������&�K�X�U�F�K�H�V�� 

�������������0�X�Q�]�H�Q�P�D�L�H�U���	���5�X�E�L�Q�����������������D�Q�G���O�D�W�H�U���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�����F�U�H�D�W�H�G���E�\���$�Q�G�U�H�Z��

�&�K�X�U�F�K�H�V���L�Q���������������&�D�U�G�X�O�O�R���H�W���D�O�������������������*�D�U�F�t�D�(�9�D�Q�G�H�Z�D�O�O�H���*�D�U�F�t�D���H�W���D�O�������������������0�X�Q�]�H�Q�P�D�L�H�U���	��

Rubin, 2013; Wedlock & Growe, 2017). The overarching premise of the framework was that 

each level delineated increased cognitive complexity (Anderson et al., 2001) to promote the 

attainment of higher, more active levels of learning (Suryani et al., 2019). Research suggests that 
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learning often stagnates at lower levels of thinking (Crook & Sharma, 2013; Hawk et al., 2021; 

Holt et al., 2015), particularly in disadvantaged schools (Andrade Johnson, 2019), despite the 

myriad benefits technology affords. According to van Dijk (2020), there are three ways to 

�P�H�D�V�X�U�H���W�H�F�K�Q�R�O�R�J�\���X�V�H���L�Q���U�H�V�H�D�U�F�K�����������T�X�D�Q�W�L�W�\���R�I���X�V�H�����������³�G�L�Y�H�U�V�L�W�\���R�I���X�V�H���´���D�Q�G���������³�D�F�W�L�Y�L�W�\���R�I��

�X�V�H���´���Z�K�L�F�K���S�O�D�F�H�V���H�P�S�K�D�V�L�V���R�Q���W�K�H���G�L�V�W�L�Q�F�W�L�R�Q���E�H�W�Z�H�H�Q���F�U�H�D�W�L�Y�H���D�S�S�O�L�F�D�W�L�R�Q�V���Y�H�U�V�X�V���S�D�V�V�L�Y�H��

consumption (p. 83). He notes that the third level, activity of use, lacks adequate data (van Dijk, 

2020), suggesting a need for deeper examination of classroom practices, which this study sought 

to understand.  

Use Practices: P21 Framework/Critical Thinking and Constructivism 
 

In addition to the Levels of Digital Divide in Schools Framework (Hohlfeld et al., 2008, 

�������������Z�R�U�N�L�Q�J���L�Q���F�R�Q�M�X�Q�F�W�L�R�Q���Z�L�W�K���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�����&�D�U�G�X�O�O�R���H�W���D�O������������������

Munzenmaier & Rubin, 2013; Wedlock & Growe, 2017), specific use practices must be 

understood. To this end, the role of 21st-century skills (Partnership for 21st Century Skills 

Framework), particularly critical thinking (Gonz‡lez-Salamanca et al., 2020; Kim et al., 2019; 

Partnership for 21st Century Skills, 2011), often used synonymously with HOT (Holt et al., 2015; 

Hwang et al., 2018; Lee & Choi, 2017), inherent in the 4Cs: creativity, critical thinking, 

communication, and collaboration (Gonz‡lez-Salamanca et al., 2020; Kim et al., 2019; 

Partnership for 21st Century Skills, 2011) was key. Additionally, research suggests that teachers 

who possess constructivist beliefs are more apt to include technology in learner-centered ways 

(Ertmer & Ottenbreit-Leftwich, 2010; Ertmer et al., 2012; Francom, 2020; Irwin et al., 2022; 

Ottenbreit-Leftwich et al., 2018) with focus on higher-order inquiry (Ertmer & Ottenbreit-

Leftwich, 2010; Irwin et al., 2022; Ottenbreit-Leftwich et al., 2018), collaboration, and creation 

(Irwin et al., 2022). Therefore, constructivist pedagogies surrounding the works of Piaget, 
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Vygotsky (Fox, 2001; Ntuli, 2019) and Dewey (Ntuli, 2019; Pardjono, 2016) which promote a 

shift in the traditional classroom practices (Mayer, 2004) to a more active learning environment 

(Anderson et al., 2001; Dewey, 1915; Fox, 2001; Holmes et al., 2015; Kim et al., 2020; Mayer, 

2004; Mitry , 2021; Palincsar, 1998; Pardjono, 2016; Pourhosein Gilakjani et al., 2013) were 

examined.  

Barriers to Technology Integration Model 
 
 �%�D�V�H�G���R�Q���W�K�H���L�Q�I�O�X�H�Q�W�L�D�O���Z�R�U�N���R�I���(�U�W�P�H�U�������������������W�H�D�F�K�H�U�V�¶���S�H�G�D�J�R�J�L�F�D�O���E�H�O�L�H�I�V���D�U�H���V�D�L�G���W�R��

have great influence over technology integration in the learning environment (Kopcha et al., 

2020) and directly relate to how it is implemented in practice (Bowman et al., 2022; 

Vongkulluksn et al., 2018). The Barriers to Technology Integration Model (Ertmer, 1999; Ertmer 

& Ottenbreit-Leftwich, 2010; Ertmer et al., 2012; Hew & Brush, 2007; Kopcha, 2012; 

Vongkulluksn et al., 2018) comprises two types of constraints teachers experience when 

planning for technology integration in their classroom practice (Vongkulluksn et al., 2018). 

These barriers, which impact effective HOT, student-centered practices (Ertmer, 1999; Kopcha 

et al., 2020) include both external and internal (Bowman et al., 2022; Ertmer, 1999; Francom, 

�������������.�R�S�F�K�D���H�W���D�O�������������������0�F�&�X�O�O�R�F�K���H�W���D�O�������������������R�U���³�L�Q�W�U�L�Q�V�L�F�´���I�D�F�W�R�U�V�����+�H�Z���	���%�U�X�V�K�����������������S����

240) referred to as first and second-order barriers (Bowman et al., 2022; Ertmer, 1999; Ertmer et 

al., 2012; Francom, 2020; Kopcha et al., 2020; Vongkulluksn et al., 2018). First-order barriers, 

or those outside the scope of teacher control (Irwin et al., 2022), include readily available 

resources (Ertmer, 1999; Ertmer et al., 2012; Francom, 2020; Hew & Brush, 2007; McCulloch et 

al., 2018) such as hardware and software (Ertmer et al., 2012), time (Ertmer, 1999), and support 

(Ertmer, 1999; Ertmer et al., 2012; Francom, 2020). Second-order barriers, on the other hand, are 

those that possess a direct link to the quality of integration in support of instruction 
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(Vongkulluksn et al., 2018) and were, therefore, integral to the focus of this study. These are the 

�E�D�U�U�L�H�U�V���W�K�D�W���³�L�Q�W�H�U�I�H�U�H���Z�L�W�K���R�U���L�P�S�H�G�H���I�X�Q�G�D�P�H�Q�W�D�O���F�K�D�Q�J�H�´�����(�U�W�P�H�U�����������������S�������������D�Q�G���W�K�H���D�E�L�O�L�W�\��

to achieve HOT (Ertmer, 1999; Irwin et al., 2022) through technology integration. These barriers 

include values beliefs (Bowman et al., 2022; Francom, 2020; Vongkulluksn et al., 2018) or the 

degree to which technology is perceived as useful (Bowman et al., 2022; Hew & Brush, 2007; 

Irwin et al., 2022) as well as ability beliefs (Bowman et al., 2022; Francom, 2020; Vongkulluksn 

�H�W���D�O�������������������R�U���D���W�H�D�F�K�H�U�¶�V���E�H�O�L�H�I���D�E�R�X�W���W�K�H�L�U���N�Q�R�Z�O�H�G�J�H���U�H�J�D�U�G�L�Q�J���W�H�F�K�Q�R�O�R�J�\���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���L�Q��

support of student learning (Bowman et al., 2022). Since it is purported that teachers who 

possess both high value and ability beliefs are better equipped to integrate technology into 

classroom instruction (Francom, 2020), understanding these beliefs and how they impact 

technology integration were fundamental to this study. 

This study sought to understand how the various components: The Levels of Digital 

�'�L�Y�L�G�H���L�Q���6�F�K�R�R�O�V���)�U�D�P�H�Z�R�U�N�����%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�����3�������)�U�D�P�H�Z�R�U�N�����&�R�Q�V�W�U�X�F�W�L�Y�L�V�P����

and the Barriers to Technology Integration Model worked in tandem to illuminate HOT practices 

in low income, middle school classrooms through examination of teacher use practices. Figure 

1.1 illustrates how they interacted to frame the study at hand.  
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Figure 1.1. 

Conceptual Framework  

 

Summary of Methodology 

 
An explanatory sequential mixed methods research design was best suited for this study 

as it sought �W�R���F�R�P�E�L�Q�H���³�P�X�O�W�L�S�O�H���I�R�U�P�V���R�I���G�D�W�D���Z�L�W�K�L�Q���D���V�L�Q�J�O�H���V�W�X�G�\�´�����$�U�\���H�W���D�O�������������������S����������������

with quantitative preceding the qualitative approach (Ary et al., 2019; Creswell, 2009). 

Individually, each approach is thought to have inherent weaknesses, but when mixed, work in 

�W�D�Q�G�H�P���W�R���V�W�U�H�Q�J�W�K�H�Q���D���V�W�X�G�\�����&�U�H�D�P�H�U�������������������$�F�F�R�U�G�L�Q�J���W�R���&�U�H�D�P�H�U�������������������³�P�L�[�L�Q�J���D�W��

�V�D�P�S�O�L�Q�J�´�����S�����������W�D�N�H�V���S�O�D�F�H���Z�K�H�Q���U�H�V�H�D�U�F�K�H�U�V���X�V�H���R�Q�H���W�\�S�H��of methodology as a means of 

identifying participants for the subsequent phase of the study. For this research, a quantitative 

sample preceded the qualitative component, whereby the larger population was surveyed to 

identify teacher use practices surrounding technology-supported higher-order thinking at the 

classroom level. This quantitative piece allowed for the identification of participants for the 
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second (qualitative) phase of data collection, including observation, interviews, and 

document/artifact analysis. Research on the digital divide (van Dijk, 2020) and technology use 

practices tend to be very heavily quantified (Dolan, 2016; Kormos, 2018; van Dijk, 2020). As a 

result, many studies suggest future researchers utilize a mixed methods approach (Hohlfeld et al., 

2017; Inan & Lowther, 2010; Kopcha et al., 2020; Liu et al., 2020; Ross, 2020; Zhai et al., 2019) 

thereby incorporating a qualitative lens which offers thick, rich data (Zhai et al., 2019) in order 

to examine these best practices (Ross, 2020).  

Participants   
 

The participants for phase one of this study were middle school classroom teachers who 

self-reported their technology use practices via an online survey. Since this explanatory 

sequential mixed methods study consisted of two phases (Ary et al., 2019), more participants 

took part in the quantitative component than in the qualitative phase. Although teachers had the 

ability to opt out of the survey and, at any point, fluctuations in personnel potentially impacted 

data collection, 134 surveys were distributed.  From phase one data, the goal was to purposefully 

select 6-10 participants (Fugard & Potts, 2015; Guest et al., 2020) who indicated integrating 

technology in higher-order ways�����L�Q���O�L�Q�H���Z�L�W�K���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�����D�Q�G���D�O�V�R���U�H�S�R�U�W�H�G���K�L�J�K��

value and ability beliefs regarding the role of technology in support of student learning. 

Setting 
 

�7�K�L�V���V�W�X�G�\���F�R�P�S�U�L�V�H�G���W�K�U�H�H���7�L�W�O�H���,���S�X�E�O�L�F���P�L�G�G�O�H���V�F�K�R�R�O�V���L�Q���+�D�Z�D�L�µ�L�������7�Z�R���V�F�K�R�R�O�V���K�D�G���D��

one-to-one technology program, or one device for each student, while the third provided a 

computer cart in each classroom. The following chart (Table 1.1) delineates this information, 

including the number of classroom teachers who received the survey, and the range of students 
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who qualified for free and reduced lunch for each school. According to the United States 

Department of Education (2018), schools with a high enrollment of students from low-income 

families are identified as Title I schools and, thus, provided with federally funded assistance. To 

qualify for Title I status, low-income students must account for at least 40% of overall 

enrollment (United States Department of Education, 2018). The schools selected for the study 

met this benchmark criteria.  

Additionally, the middle school level was selected as, according to the Association for 

Middle Level Education, young adolescents learn best in an active versus passive learning 

�H�Q�Y�L�U�R�Q�P�H�Q�W���Z�K�H�U�H���W�H�F�K�Q�R�O�R�J�\���L�V���O�H�Y�H�U�D�J�H�G���W�R���³�F�R�P�S�R�V�H�����F�U�H�D�W�H�����F�R�Q�V�W�U�X�F�W�����G�H�V�L�J�Q�����D�Q�G���L�Q�Y�H�Q�W�´��

(Bishop & Harrison, 2021, p. 36). However, these are the types of experiences that students 

(Stone, 2017), particularly those in low-income schools (Warschauer, 2007), often lack in their 

educational experience (Stone, 2017).  

Table 1.1. 

Setting of Study Overview 

School Number of 
Classroom Teachers 

Who Received 
Surveys 

Free and Reduced 
Lunch Percentage 

Range 

Technology Program/ 
Access 

School A 46 
  

40-60% 1:1 computers 

School B 36 
  

60-80% 1:1 computers 

School C 52  80-100% computer carts 

Instrumentation 
 
   Data was collected using several instruments. In the quantitative phase of the study, a 

�V�X�U�Y�H�\���Z�D�V���G�L�V�W�U�L�E�X�W�H�G���I�R�F�X�V�L�Q�J���R�Q���W�H�D�F�K�H�U���X�V�H���R�I���W�H�F�K�Q�R�O�R�J�\���L�Q���O�L�Q�H���Z�L�W�K���%�O�R�R�P�¶�V���'�L�J�L�W�D�O��
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Taxonomy. This survey comprised 29 pre-existing, previously published questions that were 

adapted by Bowman et al. (2020) and specifically related to technology. The questionnaire 

included six items on a 7-point Likert scale survey measuring value beliefs, based on the original 

work of Wigfield and Eccles (2000), five items on 5-�S�R�L�Q�W���/�L�N�H�U�W���V�F�D�O�H���P�H�D�V�X�U�L�Q�J���W�H�D�F�K�H�U�V�¶��

beliefs about their abilities, based on the work of Kopcha (2012), as well as a survey based on 

�%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�����X�V�L�Q�J���D����-point Likert scale based on the original work of 

Vongkulluksn et al. (2019), asking about both higher order (nine questions) and lower order 

(nine questions) technology use practices (Bowman et al., 2020).   

�6�L�Q�F�H���V�X�U�Y�H�\�V���D�O�R�Q�H���G�R���Q�R�W���³�F�D�S�W�X�U�H���W�K�H���Z�L�G�H�U���S�L�F�W�X�U�H�´�����Y�D�Q���'�L�M�N�����������������S���������������W�K�H��

secondary (qualitative) phase of data collection constituted classroom observations, semi-

structured teacher interviews, and document/artifact analysis. Prior studies note the benefits that 

observations (Bowman et al., 2022; Crook & Sharma, 2013; Ertmer, 1999; Hawk et al., 2021; 

Hohlfeld et al., 2017; Inan & Lowther, 2010; Kim et al., 2019; Kormos, 2018, 2022; Ottenbreit-

Leftwich et al., 2018; Uslu, 2018) and interviews (Crook & Sharma, 2013; Hohlfeld et al., 2017; 

Kormos, 2018; Ross, 2020) contribute and suggest these be included in future research 

endeavors. Ottenbreit-Leftwich et al. (2018) suggest that observations help shed light on actual 

technology use in the classroom, emphasizing the why and how behind integrative practices. 

�$�G�G�L�W�L�R�Q�D�O�O�\�����R�E�V�H�U�Y�D�W�L�R�Q�V���P�D�\���K�H�O�S���U�H�G�X�F�H���W�K�H���³�N�Q�R�Z�O�H�G�J�H���J�D�S�´���E�\���R�I�I�H�U�L�Q�J���D���E�H�W�W�H�U��

understanding of classroom practices (Kim et al., 2019, p. 103), including ways technology is 

used to promote student-centered learning experiences (Ottenbreit-Leftwich et al., 2018; Uslu, 

2018).  
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Data Collection Procedures 
 

Electronic surveys were distributed to all classroom teachers in the three selected middle 

schools in the second quarter of the 2022 school year. Surveys were anonymous and voluntary; 

however, there was an opportunity for those willing to potentially take part in the second phase 

of the study to provide their names and contact information. Likert scale survey questions were 

�E�X�L�O�W���D�U�R�X�Q�G���W�H�D�F�K�H�U���W�H�F�K�Q�R�O�R�J�\���X�V�H���S�U�D�F�W�L�F�H�V���D�Q�G���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�����L�Q�F�O�X�G�L�Q�J���W�K�H��

various types of learning experiences that encompass both higher and lower-order thinking. 

Since participants often respond in ways reflective of what they perceive to be true, direct 

observation was added to provide a first-hand account of classroom implementation, thereby 

�L�Q�F�U�H�D�V�L�Q�J���W�K�H���V�W�X�G�\�¶�V���R�Y�H�U�D�O�O���Y�D�O�L�G�L�W�\�����$�U�\���H�W���D�O���������������������5�H�V�H�D�U�F�K���Q�R�Wes a common disconnect, 

where teachers claim to be using technology in a particular way, yet that does not manifest in 

actual classroom practice (Ertmer & Ottenbreit-Leftwich, 2010; Ertmer et al., 2012; Hechter & 

Vermette, 2014; Heitink et al., 2016; Ottenbreit-Leftwich et al., 2018). Guest et al. (2020) 

recommend 6-10 as an empirically based number for limiting participants for purposes of 

saturation. Therefore, observations were conducted in classrooms of the purposefully selected 

participants who self-identified as integrating technology in ways that supported HOT. Zohrabi 

(2013) notes that increased time spent during the observation process enhances the overall 

quality and reliability of the data, as concerns surrounding reactivity lessen the longer a 

researcher spends in a given environment. Thus, two observations were conducted for each 

participant to allow for a true understanding of classroom practices.  

Additionally, semi-structured interviews were conducted after the culmination of 

classroom observations. These took place after school hours, both in person and online, based on 

the preference of the individual teachers. Interviews were recorded using a Zoom M4a audio file 
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and Voice Memo and eventually uploaded to Otter ai for transcription. Interviews allowed for a 

more comprehensive understanding of technology-integrated practices as well as follow-up 

conversations that survey and observation data may have overlooked. 

Lastly, since interviews and observations alone do not always provide an in-depth, 

comprehensive understanding (Morgan, 2022), documents/artifacts in the form of student work 

samples helped paint a more robust picture. For corroboration purposes (Ary et al., 2019; Bowen, 

2009), this systematic means of examining both paper-based and electronic evidence (Bowen, 

2009) emphasized how technology was being used to promote classroom HOT practices over 

�W�L�P�H�����7�K�L�V���K�H�O�S�H�G���³�F�R�P�S�O�H�P�H�Q�W�´���W�K�H���R�W�K�H�U���I�R�U�P�V���R�I���L�Q�V�W�U�X�P�H�Q�W�D�Wion (Morgan, 2022, p. 66) by 

providing insight unattainable through surveys, interviews, and observations alone while also 

mitigating concerns surrounding self-report bias. 

Data Analysis 
 

Survey items were analyzed using descriptive statistics, with the measures of central 

tendency or mean, median, and mode calculated for each question as well as for each construct 

(Ary et al., 2019). These quantified calculations were arranged into charts and graphs to visually 

represent the frequency distributions and aid in interpretation of findings, delineating both high 

and low-use practices. The survey helped answer RQ 1: What were �W�H�D�F�K�H�U�V�¶���S�H�U�F�H�S�W�L�R�Q�V���R�I���W�K�H�L�U��

technology use practices? and aided in the selection of participants for phase two of the study, 

whereby those indicating interest and reporting high use practices were contacted for follow-up.  

Qualitative analysis began with examining patterns and connections that surfaced from 

the interviews and observations (Ary et al., 2019). For data reduction (Ary et al., 2019), both the 

comments section of Google Doc as well as MAXQDA for interview re-coding were used, 

beginning with open coding followed by in vivo coding. Multiple passes ensured alignment to 
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the research questions. As categories began to emerge, anticipated findings, as well as new and 

unexpected information surfaced (Ary et al., 2019). As themes emerged for each data set, they 

were then woven together holistically (Ary et al., 2019). Artifacts were analyzed using pre-

assigned codes (Bowen, 2009). Interpretation of the data followed. This qualitative phase of the 

study helped answer RQ2: Among identified exemplary teachers, how was technology being 

integrated in Title I middle school classrooms in ways that promoted higher-order thinking 

(HOT)? and RQ3: What were the distinguishing features of teachers who used technology to 

promote HOT? as well as helped corroborate findings from earlier survey data via data 

correlation (Ary et al., 2019).  

Role of the Researcher 

 
 �7�K�H���U�H�V�H�D�U�F�K�H�U���K�D�V���H�[�S�H�U�W�L�V�H���L�Q���P�L�G�G�O�H���V�F�K�R�R�O���H�G�X�F�D�W�L�R�Q���Z�L�W�K�L�Q���W�K�H���+�D�Z�D�L�µ�L���6�W�D�W�H��

Department of Education (HIDOE) as well as expertise in curriculum studies and educational 

technology, and as such, has witnessed many curricular and pedagogical shifts, first via No Child 

Left Behind and more recently with the inception of the Common Core State Standards. 

According to the 2017-�����������+�D�Z�D�L�µ�L���6�W�D�W�H���'�H�S�D�U�W�P�H�Q�W���R�I���(�G�X�F�D�W�L�R�Q���,�P�S�O�H�P�H�Q�W�D�W�L�R�Q���S�O�D�Q�����W�K�H��

�J�R�D�O���L�V���W�R���W�H�D�F�K���L�Q���Z�D�\�V���W�K�D�W���S�U�R�P�R�W�H���D���³�U�L�J�R�U�R�X�V�����F�U�H�D�W�L�Y�H���D�Q�G���L�Q�Q�R�Y�D�W�L�Y�H���D�F�D�G�H�P�L�F���F�X�U�U�L�F�X�O�X�P�´��

�Z�K�L�O�H���D�O�V�R���R�I�I�H�U�L�Q�J���V�W�X�G�H�Q�W���Y�R�L�F�H���L�Q���W�K�H���O�H�D�U�Q�L�Q�J���S�U�R�F�H�V�V�����+�D�Z�D�L�µ�L�����6�W�D�W�H���'�H�S�D�U�W�P�H�Q�W���R�I��

Education, n.d., para 2). In line with current research, this underscores the importance of 

technology integration to promote higher-order thinking and constructivist, student-centered 

practices. However, despite best intentions, technology is often relegated to low-level use, where 

drill and practice remediation resound, particularly in tested subjects like math and English. 
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Thus, the researcher sought to understand how it is leveraged in low-income schools to uplift and 

empower our adolescent learners despite these challenges. 

�7�K�H���U�H�V�H�D�U�F�K�H�U�¶�V���J�R�D�O���Z�D�V���W�R���F�U�H�D�W�H���D���V�H�Q�V�H���R�I���W�U�X�V�W���D�P�R�Q�J���S�D�U�W�L�F�L�S�D�Q�W�V�����W�K�H�U�H�E�\��

encouraging teachers to share how they were integrating technology in student-centered, 

transformative ways. Toma (2000) suggests that when a relationship exists between researcher 

and participants, it allows for a greater depth of understanding. However, teachers may feel 

pressure to respond in ways that may not authentically represent actual classroom practices, 

inevitably reducing trustworthiness (Bowen, 2005). Since qualitative research allows for a better 

�X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I���W�K�H���³�K�X�P�D�Q���H�[�S�H�U�L�H�Q�F�H�´���E�L�D�V���L�V���Q�R�W���D�Y�R�L�G�D�E�O�H���E�X�W���F�D�Q���E�H���D�F�N�Q�R�Z�O�H�G�J�H�G���D�Q�G��

monitored (Ary et al., 2019, p. 375) throughout the research process. Given these challenges, by 

having both quantitative (survey) and quantitative data collection points (observation, interview, 

and artifact analysis), the goal of the researcher was to mitigate potential disparities and, through 

data triangulation (Morgan, 2022), enhance credibility, dependability, and confirmability (Ary et 

al., 2019) within the study. 

Limitations  

As with any study, there are potential limitations. Although this study sought to 

understand ways that technology was being used to promote HOT, how this translated to actual 

student learning remained unknown. Also, since data came from low-�L�Q�F�R�P�H���V�F�K�R�R�O�V���L�Q���+�D�Z�D�L�µ�L����

inference transferability (Ary et al., 2019) to populations beyond the scope of this study may 

have proved challenging. Additionally, since teachers were initially self-reporting, there was the 

potential for response bias (Ary et al., 2019; Bowman et al., 2022); thus, observations conducted 

in the second phase of the study aided in improving overall validity. However, even with 

classroom observations, additional limitations may have surfaced. For example, typical practices 
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may have been altered as a result of the observation process (Bowen, 2009). By pre-scheduling 

observations, a less authentic, orchestrated lesson may have resulted. Thus, document/artifact 

�D�Q�D�O�\�V�L�V�����Z�K�L�F�K���L�V���E�R�W�K���³�X�Q�R�E�W�U�X�V�L�Y�H�´�����%�R�Z�H�Q�����������������S�������������0�R�U�J�D�Q�����������������S�������������D�Q�G���³�Q�R�Q-

�U�H�D�F�W�L�Y�H�´�����%�R�Z�H�Q�����������������S���������������D�L�G�H�G���L�Q���F�L�U�F�X�P�Y�H�Q�W�L�Q�J���O�L�P�L�W�D�W�L�R�Q�V���V�X�U�U�R�X�Q�G�L�Q�J���F�O�D�V�V�U�R�R�P��

observations. Lastly, given her position in the Department of Education, the researcher worked to 

eliminate any possible bias and prevent personal beliefs, attitudes, or opinions that may have 

clouded the interpretation of the data (Ary et al., 2019). Therefore, reflexivity remained at the 

forefront of the study, and documentation in the form of an audit trail helped safeguard this 

measure.  

Definition of Key Terms 

 
Several key terms were utilized throughout this study. These are described below:  
 
Active Learning. Types of classroom practices (Nicol et al., 2018) that promote higher-

order thinking (Kim et al., 2020; Lu et al., 2019; Nicol et al., 2018; Richmond et al., 2015). Also 

known as inquiry-based learning (Liu et al., 2020; Richmond et al., 2015). 

�%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\����Six hierarchical categories: remembering, understanding, applying, 

analyzing, evaluating, and creating, which move from lower to higher levels (Crowe et al., 2008; 

Wedlock & Growe, 2017).  

Constructivism. Emphasizes analysis, investigation and creation of understanding 

(Pourhosein Gilakjani et al., 2013) to promote active learning (Anderson et al., 2001; Dewey, 

1915; Fox, 2001; Holmes et al., 2015; Kim et al., 2020; Mayer, 2004; Mitry , 2021; Palincsar, 

1998; Pardjono, 2016; Pourhosein Gilakjani et al., 2013).  
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Consumption. Types of activities that require low-level use of technology including 

viewing internet sites or reading online information (Rogers, 2016), 

Content Creation.  Fosters the production of content (Rogers, 2016) by the learner (Lu et 

al., 2019), including blogging, creating videos, or digital coding (Rogers, 2016) to promote deep 

learning (Lu et al., 2019).  

Didactic Instruction. Teacher-centered, lecture-dominant practices where knowledge is 

imparted to students, placing learners in passive positions (Lim & Tschopp-Harris, 2018).  

Digital Divide. Initially, disparate access (George et al., 2020) to digital technology 

(George et al., 2020; Tate & Warschauer, 2017) and Internet connectivity (Tate & Warschauer, 

2017) based on factors such as SES, level of education, race, or locale (George et al., 2020). 

More recently, the second level divide (Hohlfeld et al., 2008, 2017) emphasizes ways technology 

is used at the classroom level (Hohlfeld et al., 2008, 2017; Mouza & Barrett-Greenly, 2015; 

Reinhart et al., 2011) that potentially perpetuate stratified learning experiences (Ravi, 2020).  

Disadvantaged populations. Students from low-income families (low socioeconomic 

status or SES), those deemed minorities (Zielezinski & Darling-�+�D�P�P�R�Q�G�������������������D�Q�G���R�W�K�H�U���³�D�W��

�U�L�V�N�´���S�R�S�X�O�D�W�L�R�Q�V���V�X�F�K���D�V���(�Q�J�O�L�V�K���O�D�Q�J�X�D�J�H���O�H�D�U�Q�H�U�V�����(�/�/�������:�D�U�V�F�K�D�X�H�U���H�W���D�O�������������������S�������������� 

Higher Order Thinking (HOT) . Known as critical thinking (Holt et al., 2015; Hwang et 

al., 2018; Lee & Choi, 2017; Wijnen et al., 2023), and requires increased levels of cognition 

���.�L�P���H�W���D�O�������������������/�H�H���	���&�K�R�L�����������������:�L�M�Q�H�Q���H�W���D�O�������������������L�Q���O�L�Q�H���Z�L�W�K���K�L�J�K�H�U���W�L�H�U�V���R�I���%�O�R�R�P�¶�V��

Taxonomy (Anderson, 1994; Kim et al., 2020; Munzenmaier & Rubin, 2013). 

Lower Order Thinking (LOT). Memorization and recall of isolated facts (Crowe et al., 

2008; Holt et al., 2015; Kim et al., 2020; Lee & Choi, 2017) in line with the bottom tiers of 
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�%�O�R�R�P�¶�V���W�D�[�R�Q�R�P�\�����$�Q�G�H�U�V�R�Q�������������������$�O�V�R���U�H�I�H�U�U�H�G���W�R���D�V���V�X�U�I�D�F�H-level thinking (Kim et al., 

2020; Lee & Choi, 2017). 

Middle School. Education of early adolescents (Bishop & Harrison, 2021; National 

Middle School Association, 1995) typically in grades 6-8 (Tucker, 2016). 

Passive Learning. Types of learning experiences (Rogers, 2016) that are text-dependent 

(Mayer, 2004) and lecture-driven (Lu et al., 2019; Mayer, 2004) to perpetuate the consumption 

of information instead of promotion of deep learning (Rogers, 2016). 

Student-Centered. Placing students at the forefront of the learning process (Gonz‡lez-

Salamanca et al., 2020) while teachers adopt the role of supportive coaches (United States 

Department of Education, 2016) instead of disseminators of content (Firmin & Genesi, 2013). 

Technology Use Practices. Ways that teachers integrate technology into their K-12 

classroom practice to support curricular endeavors (Liu et al., 2017) and promote student 

learning (Hechter & Vermette, 2014; Liu et al., 2017). 

Title I Schools. Schools whose low-income population comprises at least 40% of total 

student enrollment as determined by free and reduced lunch status (United States Department of 

Education, 2018).  

Twenty-first Century Skills. These competencies that include creativity, critical 

thinking, and problem-solving (Geisinger, 2016; Gretter & Yadav, 2016; Kim et al., 2019; Nacu 

et al., 2018) as well as digital and communication skills (Kim et al., 2019; Schmid & Petko, 

2019) to promote college and career readiness (Partnership for 21st Century Skills, 2009). 
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Summary 

This chapter described the current problem associated with the disparate use of 

technology for low-income, disadvantaged schools. Future implications were underscored, along 

with the purpose and significance of the study. Research questions, which worked in conjunction 

with the conceptual framework and methodology were included. Lastly, the role of the 

researcher, along with potential limitations, were discussed. Given the dichotomy prevalent in 

low versus high socioeconomic status schools relative to technology integration, a deeper 

understanding of current classroom practices was warranted. Therefore, this study sought to 

understand ways that technology was being incorporated in classroom practice to promote HOT, 

while noting distinguishing features of teachers who worked to incite systematic change in these 

disadvantaged middle school populations, thereby countering current trends in literature. 

�7�K�H���U�R�O�H���R�I���H�G�X�F�D�W�L�R�Q���V�H�H�N�V���W�R���³�E�U�L�G�J�H���L�Q�H�T�X�D�O�L�W�\���J�D�S�V���D�Q�G���R�E�Y�L�D�W�H���W�K�H���F�\�F�O�H���R�I���S�R�Y�H�U�W�\�´��

(Tawfik et al., 2016, p. 598). Technology is one vehicle to prompt such change, while teachers 

serve as the driving force behind these transformative practices. Findings will contribute to the 

current body of knowledge by shining light on HOT practices in low SES schools. Subsequent 

chapters will include a review of the literature as well as a deeper description of methodological 

components comprising the study, along with eventual findings and discussion.  
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CHAPTER 2. LITERATURE REVIEW  

Technology has the capacity to magnify learning, increase higher-order thinking skills 

(Ertmer & Ottenbreit-Leftwich, 2010; Osborne & Morgan, 2016), perpetuate 21st-century skills 

that encourage critical thinking and problem solving (Kormos, 2018) as well as promote 

autonomy and creativity (Nacu et al., 2018). Many educational studies have found that higher-

order thinking skills are a predictor of success in the academic setting and in the workplace (Lee 

& Choi, 2017). These skills, which carry value in higher education and in real-world contexts, 

are often the ones students lack in their K-12 experiences (Stone, 2017), especially in low 

socioeconomic schools (Warschauer, 2007). Despite opportunities to amplify learning, 

technology use at the classroom level is not always capitalized on in ways conducive with best 

practices (Crook & Sharma, 2013; Ertmer & Ottenbreit-Leftwich, 2010; Lindsay, 2016; Marlatt, 

2019). Instead, it leaves learners to endure low-level passive experiences (Wedlock & Growe, 

2017) that focus on the consumption of material versus production skills that cultivate deep 

learning (Rogers, 2016).  

Long-term implications regarding technology use in K-12 remain of concern when we 

consider the perpetual cycle of disenfranchisement (Rogers, 2016; Tawfik et al., 2016) for 

already marginalized populations (Darling-Hammond, 2007). To truly shift the landscape, 

technology must serve to enhance learning (Bowman et al., 2022; Caukin & Trail, 2019) in ways 

conducive with active, experiential engagement (Caukin & Trail, 2019), not merely integrating 

�W�H�F�K�Q�R�O�R�J�\���I�R�U���W�H�F�K�¶�V���V�D�N�H�����%�R�Z�P�D�Q���H�W���D�O�������������������&�D�U�G�X�O�O�R���H�W���D�O., 2017; Caukin & Trail, 2019; 

Crook & Sharma, 2013; Hamilton et al., 2016; Romrell et al., 2014). This requires a departure 

from outdated practices, a shift in the role students play in their own learning (Crook & Sharma, 

2013; Gomez et al., 2022) and looking beyond frequency of technology integration (Kopcha et 
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al., 2020; Ottenbreit-Leftwich et al., 2018) to focus instead on quality of use (Kopcha et al., 

2020) for promotion of deep learning.  

To gain a deeper understanding of the role technology plays to promote higher-order 

thinking (Tawfik et al., 2016) in current practice, this chapter will examine technology use at the 

classroom level. In addition, the digital divide and digital equity will be addressed. Twenty-first 

century skills will be discussed as they relate to higher-order thinking, active learning, and 

problem-solving. An overview of Constructivism, along with ways it supports a learner-centered 

�H�Q�Y�L�U�R�Q�P�H�Q�W���Z�L�O�O���E�H���H�[�S�O�R�U�H�G�����%�O�R�R�P�¶�V��Taxonomy and its various iterations will be discussed, 

�D�O�R�Q�J���Z�L�W�K���'�U�����5�X�E�H�Q���3�X�H�Q�W�H�G�X�U�D�¶�V���6�X�E�V�W�L�W�X�W�L�R�Q�����$�X�J�P�H�Q�W�D�W�L�R�Q�����0�R�G�L�I�L�F�D�W�L�R�Q�����5�H�G�H�I�L�Q�L�W�L�R�Q��

���6�$�0�5�����P�R�G�H�O�����V�H�U�Y�L�Q�J���D�V���D���U�D�W�L�R�Q�D�O�H���I�R�U���W�K�H���X�O�W�L�P�D�W�H���V�H�O�H�F�W�L�R�Q���R�I���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\���D�V��

the framework for this study. Lastly, the conceptual framework, which undergirds the study, will 

be revisited along with justification for the selection of middle schools as the targeted 

population. 

Classroom Technology Integration 
 
 This section will describe classroom technology, including a brief background of history, 

the role it plays in education in the K-12 realm, as well as benefits and challenges surrounding 

integration. The part teachers play in promoting a robust technology curriculum also will be 

examined. Additionally, one-to-one technology integration will be discussed. 

History of Technology in Education 
 
 Technology, throughout history, has aimed to transform the way we live, work, and learn 

(Pierce & Cleary, 2016). In the educational realm, the emphasis on technology is to shift 

teaching practices and, as a result, positively impact how students acquire knowledge (Lim & 



27 
 

Tschopp-Harris, 2018). Based on past inventions, like the steam engine and electricity, which did 

not see productivity returns until many decades after their inception, it often takes time before 

noted benefits come to fruition (Pierce & Cleary, 2016), if at all. This is evident in the myriad 

technological advancements in education throughout the decades, from the early days of radio in 

the 1920s and 30s to the powerful role television was slated to play for the purpose of instruction 

in the early 1950s (Reiser, 2001). Additionally, early devices like overhead projectors (Lim & 

Tschopp-Harris, 2018; Reiser, 2001), film projectors, and slide projectors, as well as training 

videos initially curated by the federal government for military purposes (Reiser, 2001), all played 

a part in the quest to provide ever-progressing, optimized learning experiences. Each was 

believed to be the next best thing to revolutionize education before it eventually tapered off and 

proved otherwise (Reiser, 2001). It was not until the 1970s, however, that emphasis shifted from 

�D�X�G�L�R�Y�L�V�X�D�O���W�R���³�H�G�X�F�D�W�L�R�Q�D�O�´���R�U���³�L�Q�V�W�U�X�F�W�L�R�Q�D�O�´���W�H�F�K�Q�R�O�R�J�\���I�R�U���S�X�U�S�R�V�H�V���R�I���O�H�D�U�Q�L�Q�J�����5�H�L�V�H�U����

2001, p. 59). By the early 1980s, computers were being leveraged as instructional tools (Lim & 

Tschopp-Harris, 2018; Reiser, 2001), with IBM producing the first portable computer, Apple 

(1984), catering to an upper-class population, and Toshiba (1985) soon after, increasing 

widespread capacity in advance of the inception of the World Wide Web in 1993 (Lim & 

Tschopp-Harris, 2018). Initially, there were not enough computers for all students (Ertmer, 

1999), and one computer for twenty (Kormos, 2018) or more students (Ertmer, 1999) was the 

norm.  

With the introduction of Apple Classrooms of Tomorrow (ACOT) (Ertmer, 1999; 

Kopcha et al., 2020; Ross, 2020) in 1986 (Ross, 2020), seven classrooms were chosen to 

represent K-12 schools across the country (Dwyer, 1994; Ross, 2020). Selected teachers and 

their students were provided with two computers to ensure ongoing access, one that remained in 
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school and one that was left at home. (Dwyer, 1994; Ross, 2020). This was due to the 

cumbersome nature of the then-heavy systems (Dwyer, 1994). Findings suggested that although 

wide-scale changes in student learning were not initially pervasive (Dwyer, 1994), shifts to a 

more learner-centered (Dwyer, 1994; Ross, 2020) collaborative environment ensued (Dwyer, 

1994). This positioned teachers as facilitators in the classroom (Dwyer, 1994; Ross, 2020) 

instead of presenters of information (Dwyer, 1994), while students took charge of small group 

and peer tutoring (Dwyer, 1994), thereby uprooting traditional roles (Kopcha et al., 2020). Thus, 

�W�K�H���³�Q�H�Z�H�U���P�H�G�L�D�´���S�H�U�S�H�W�X�D�W�H�G���D�Q���L�Q�W�H�U�D�F�W�L�Y�H���Q�D�W�X�U�H���W�K�D�W���Z�D�V���Q�R�W���D�V���U�H�D�G�L�O�\���S�H�U�Y�D�V�L�Y�H���S�U�L�R�U���W�R���W�K�H��

inclusion of technology, revealing a more robust teacher-to-student and peer-to-peer classroom 

dynamic (Reiser, 2001, p. 61) that prompted a more constructivist environment (Kopcha et al., 

2020).  

�,�Q�L�W�L�D�O���W�H�F�K�Q�R�O�R�J�\���X�V�H���Z�D�V���³�I�D�U���I�U�R�P���L�Q�Q�R�Y�D�W�L�Y�H�´���Z�L�W�K���H�P�S�K�D�V�L�V���R�Q���³�G�U�L�O�O���D�Q�G���S�U�D�F�W�L�F�H�´��

(Reiser, 2001, p. 60) or basic computing skills like using a word processor (Reiser, 2001; Ross, 

2020) along with computer-based instruction (CBI) which tailored learning to student interests, 

�D�V���Z�H�O�O���D�V���³�V�L�P�S�O�H���J�D�P�L�I�L�F�D�W�L�R�Q�´�����5�R�V�V�����������������S�������������������+�R�Z�H�Y�H�U�����D�V���3�L�H�U�F�H���D�Q�G���&�O�H�D�U�\����������������

pointed out, often in the incipient stages of an advancement, time is necessary to cultivate change 

within the larger system. Such is the case with technology in the K-12 realm (Pierce & Cleary, 

2016). Critics like Cuban posited that technology, like radio, film, and television, would fail to 

provide wide-scale change and thus would eventually prove obsolete in the educational realm 

(Zheng et al., 2016), making room for the next upcoming prospect. Reiser (2001) noted this as a 

�F�\�F�O�L�F�D�O���S�D�W�W�H�U�Q���R�I���³�H�[�S�H�F�W�D�W�L�R�Q�V���D�Q�G���R�X�W�F�R�P�H�V�
�
�����S���������������+�R�Z�H�Y�H�U�����3�D�S�H�U�W�����L�Q���������������V�X�J�J�H�V�W�H�G��

�R�W�K�H�U�Z�L�V�H�����Q�R�W�L�Q�J���W�K�D�W���W�K�H���F�R�P�S�X�W�H�U���K�D�G���W�K�H���S�U�R�S�H�Q�V�L�W�\���W�R���L�Q�F�L�W�H���³�G�H�H�S���D�Q�G���U�D�G�L�F�D�O���F�K�D�Q�J�H�´��

(Reiser, 2001, p. 59) and bring about a fundamental shift (Dwyer, 1994) within the educational 
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landscape. Technology has indeed improved over time and continues to offer new and more 

comprehensive tools (Muttappallymyalil et al., 2016) to positively impact learning (Pierce & 

Cleary, 2016) and teaching (Muttappallymyalil et al., 2016). 

Technology in Education and K-12 Classrooms 
 
 Technology is entrenched in the United States education system (Kormos, 2018) and has 

the capacity to positively impact learning (Francom, 2020; Liu et al., 2017; Pierce & Cleary, 

2016; Thieman & Cevallos, 2017) in the K-12 setting (Francom, 2020). This includes the ability 

to incite wide-scale shifts in academia (Firmin & Genesi, 2013) to promote innovative practices 

(Pierce & Cleary, 2016), perpetuate a learner-centered environment, as well as attainment of 

21st-century skills (Firmin & Genesi, 2013; Gomez et al., 2022; Kormos, 2018). 

There are many interpretations of technology integration, and how they are 

operationalized differ across studies (Liu et al., 2017). Inan and Lowther (2010) view technology 

integration through a wide lens and in three ways: 1) as it serves in support of teacher 

preparation, for example, creating lessons, communicating with fellow teachers, students, and 

�S�D�U�H�Q�W�V�����R�U���F�X�O�O�L�Q�J���U�H�V�R�X�U�F�H�V�����������G�H�O�L�Y�H�U�\���R�I���L�Q�V�W�U�X�F�W�L�R�Q�����E�H���L�W���³�G�U�L�O�O���D�Q�G���S�U�D�F�W�L�F�H�´�����S������������������

lessons, digital coaching or virtual simulations; and 3) as a tool for student learning, providing 

opportunities for students to integrate technology for presentations, problem-solving or content 

creation. Others, however, focus more narrowly and only emphasize instruction and ways 

technology supports student learning without including teacher practices (Liu et al., 2017). 

Ertmer (1999) took a different stance, as she believed that technology integration was determined 

by whether teachers chose to capitalize on technology for contemporary and authentic types of 

learning or to promote pre-existing practices. In this regard, technology serves as a foundational 
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component (Liu et al., 2017) to help attain learning goals (Firmin & Genesi, 2013) rather than to 

accomplish a task (Liu et al., 2017). 

Ways technology is integrated (Tate & Warschauer, 2017) into the K-12 setting can 

vastly differ (Reinhart et al., 2011). By simply providing students access (Chiao & Chiu, 2018; 

�,�Q�D�Q���	���/�R�Z�W�K�H�U�����������������R�U���L�Q�W�H�J�U�D�W�L�Q�J���W�H�F�K�Q�R�O�R�J�\�����&�K�L�D�R���	���&�K�L�X�����������������³�M�X�V�W���I�R�U the sake of 

�W�H�F�K�Q�R�O�R�J�\�´�����/�L�P���	���7�V�F�K�R�S�S-Harris, 2018, p. 246) it may not serve to transform learning 

(Firmin & Genesi, 2013). Instead, many contributing factors come into play for effective 

(Warschauer et al., 2014) and meaningful learning to ensue (Lim & Tschopp-Harris, 2018; 

Tichavakunda & Tierney, 2018; Warschauer et al., 2014). By weaving technology into 

pedagogical practices (Firmin & Genesi, 2013; Geer et al., 2017), positive implications for 

teaching (Firmin & Genesi, 2013) and learning (Firmin & Genesi, 2013; Geer et al., 2017) can 

materialize. Often in research, focus is placed on the quantification of access (Ertmer, 1999; 

Firmin & Genesi, 2013; Hohlfeld et al., 2017; Tate & Warschauer, 2017) or use (Dolan, 2016; 

Kormos, 2018; van Dijk, 2020), which varies greatly from quality and ways technology serves to 

�O�L�E�H�U�D�W�H���D�Q�G���D�P�S�O�L�I�\���S�U�D�F�W�L�F�H�����)�L�U�P�L�Q���	���*�H�Q�H�V�L�������������������(�U�W�P�H�U�����������������S�R�V�L�W�H�G���W�K�D�W���³�W�H�F�K�Q�R�O�R�J�\��

adds value to the curriculum not by affecting quantitative changes but by facilitating qualitative 

one�V�´�����S���������������,�Q���R�W�K�H�U���Z�R�U�G�V�����E�\���R�Q�O�\���F�R�X�Q�W�L�Q�J���L�Q�V�W�D�Q�F�H�V���R�I���W�H�F�K�Q�R�O�R�J�\���L�Q�W�H�J�U�D�W�L�R�Q�����Z�H���I�D�L�O���W�R��

comprehend the bigger picture and ways technology serves to augment learning (Ertmer, 1999).  

Benefits of Technology Integration 
 
 Technology integration has been shown to offer a multitude of benefits for improved 

student learning (Liu et al., 2017). Technology supports student engagement and motivation 

(Kim et al., 2020; Varier et al., 2017) and offers voice and choice (United States Department of 

Education, 2016), with the ability to personalize learning (Kim et al., 2020; United States 
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Department of Education, 2016) in line with student interests (United States Department of 

Education, 2016). Mobile technology is one such example of providing learner agency and, 

consequently, increased motivation (Geer et al., 2017), such as game-based apps that promote 

learner autonomy (Mouza & Barrett-Greenly, 2015). In their 2015 case study examining iPad 

use, Mouza & Barrett-Greenly described capitalizing on student interest when, after studying the 

Vietnam Memorial in a social studies class, one student was motivated to learn more, further 

researched the subject, and endeavored to create an iMovie to share the digital story. This 

allowed for student choice in not only the topic being selected but also how to portray that 

learning via a creative lens. In this regard, technology can incorporate student interest in a deeper 

�H�[�S�O�R�U�D�W�L�R�Q���R�I���D���W�R�S�L�F���D�Q�G���S�R�W�H�Q�W�L�D�O�O�\���N�L�Q�G�O�H���D���S�D�V�V�L�R�Q���I�R�U���³�O�L�I�H�O�R�Q�J���O�H�D�U�Q�L�Q�J�´�����8�Q�L�W�H�G���6�W�D�W�H�V��

Department of Education, 2016, p. 13).  

Although technology can be used to perpetuate conventional skills, it is better suited for 

realizing and promoting 21st-century competencies (Ertmer, 1999), like critical thinking 

(Kormos, 2018, 2022) and solving problems (Kormos, 2018). This fosters a more rigorous, 

challenging curriculum, as students are not just relegated to a textbook; instead, research skills 

are honed as students endeavor to procure evidence to support their thinking (Firmin & Genesi, 

2013). Thus, learners are encouraged to actively engage (Kim et al., 2020; Nacu et al., 2018) 

with content (Nacu et al., 2018) to promote higher-order thinking (HOT) (Cheah et al., 2023; 

Kim et al., 2020), versus reliance on consumption of material (Nacu et al., 2018).  

Technology also has the capacity to promote collaboration (Cheah et al., 2023; Kim et al., 

2020; Lewin & McNicol, 2015; Liang & Fung, 2020; Nacu et al., 2018) and communication 

(Liang & Fung, 2020), both fundamental 21st-century skills. This allows for learning to take 

place within and beyond the walls of the classroom (Firmin & Genesi, 2013; United States 
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Department of Education, 2016), encouraging students to broaden the scope of their audience 

(Lewin & McNicol, 2015) to the vast global community (United States Department of 

Education, 2016) regardless of geographic location (Lewin & McNicol, 2015). Thus, through the 

benefits technology affords, students can use the information garnered and share their learning in 

a real-world context (Firmin & Genesi, 2013) despite where they attend school (United States 

Department of Education, 2016). This is evidenced in the Warschauer et al. (2014) comparative 

case study, where students, working on writing tasks for real-world purposes, interviewed a 

soldier stationed in Iraq for a blog post without leaving the confines of their Colorado classroom. 

One student, who descr�L�E�H�G���W�H�F�K�Q�R�O�R�J�\���D�V���K�D�Y�L�Q�J���W�K�H���D�E�L�O�L�W�\���W�R���³�R�S�H�Q���D���G�R�R�U���I�U�R�P���W�K�H���F�O�D�V�V�U�R�R�P��

�W�R���W�K�H���Z�R�U�O�G�´�����:�D�U�V�F�K�D�X�H�U���H�W���D�O�������������������S���������������H�O�R�T�X�H�Q�W�O�\���L�O�O�X�V�W�U�D�W�H�G���W�K�H���P�D�J�Q�L�W�X�G�H���R�I���W�H�F�K�Q�R�O�R�J�\��

in its ability to promote connectedness. Additionally, technology allows for ease of teamwork 

(Lewin & McNicol, 2015) and cooperative learning (Liang & Fung, 2020). Lastly, overall 

communication is supported by the increased ability to interact with parents, as well as promote 

teacher-to-student and peer-to-peer discussions (Firmin & Genesi, 2013) that encourage 

�R�S�S�R�U�W�X�Q�L�W�L�H�V���W�R���³�V�K�D�U�H�����H�[�S�O�D�L�Q�����M�X�V�W�L�I�\�����F�U�L�W�L�T�X�H���D�Q�G���U�H�I�R�U�P�X�O�D�W�H���L�G�H�D�V�´�����/�L�D�Q�J���	���)�X�Q�J�����������������S����

2). 

In the K-12 setting, teachers are often challenged to provide timely responses on student 

work (Zheng et al., 2013). Yet another benefit of technology is the ability to provide feedback 

(Firmin & Genesi, 2013; Reiser, 2001; Tate & Warschauer, 2017). Technology promotes the 

�D�E�L�O�L�W�\���W�R���R�I�I�H�U���³�U�H�D�O-�W�L�P�H���U�H�S�R�U�W�L�Q�J�´���R�Q���D�V�V�H�V�V�P�H�Q�W�V���D�Q�G���D�O�O�R�Z�V���H�G�X�F�D�W�R�U�V���W�R���L�Q�W�H�U�Y�H�Q�H���D�V��

necessary (United States Department of Education, 2016, p. 56). Thus, by readily informing 

instruction (United States Department of Education, 2016), teachers can make curricular 

adjustments as appropriate (Tate & Warschauer, 2017). 
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Another benefit of technology integration is the ability to cultivate a more student-

centered environment (Firmin & Genesi, 2013; Francom, 2020; Geer et al., 2017; Gomez et al., 

�������������+�D�U�P�D�Q�G�D�R�÷�O�X���%�D�]���H�W���D�O�������������������/�L�P���	���7�V�F�K�R�S�S-Harris, 2018; Reiser, 2001; Ross, 2020; 

United States Department of Education, 2016) that moves beyond traditional teaching (Reiser, 

2001) and places teachers as guides, facilitators (United States Department of Education, 2016) 

and mentors, versus being tasked solely with content delivery (Firmin & Genesi, 2013). This 

�V�K�L�I�W���U�H�I�O�H�F�W�V���D���G�H�S�D�U�W�X�U�H���I�U�R�P���F�R�Q�Y�H�Q�W�L�R�Q�D�O���S�U�D�F�W�L�F�H�V���W�K�D�W���U�H�O�\���R�Q���³�O�H�F�W�X�U�H���D�Q�G���Z�R�U�N�V�K�H�H�W�V�´��

(Kormos, 2018, p. 19) and promulgates an inquiry-based environment where HOT is infused into 

the learning process (Kormos, 2018). This encourages deviation from outdated perceptions of 

school that many of the teachers themselves experienced (Ertmer, 1999). To this end, technology 

is most beneficial when used to promote problem-based, real-world experiences (Tate & 

Warschauer, 2017) in line with a constructivist ideology (Francom, 2020).  

When employed in interactive and constructivist ways, technology can benefit 

disadvantaged students, including students from low-income families and those deemed 

minorities (Zielezinski & Darling-Hammond, 2016). Technology allows for simulations and 

problem-solving opportunities that instill 21st-century competencies in line with HOT instead of 

assignments that promote low-level skill acquisition (Zielezinski & Darling-Hammond, 2016). 

Technology-rich classrooms allow struggling learners to participate in learning experiences and 

gradually hone skills needed for advancement (United States Department of Education, 2016).  

Personalization of learning via technology (Kim et al., 2020; Lim & Tschopp-Harris, 

2018) can also help support diverse learner needs (Kim et al., 2020). Apps, which allow for 

differentiation (Mouza & Barrett-Greenly, 2015; Wedlock & Growe, 2017) and technology tools 

like iPads are often beneficial in the modification of instruction (Wedlock & Growe, 2017) and 
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promote individualization (Pierce & Cleary, 2016). English language learners (ELL), who tend 

to shy away from in-class tasks, often do well with technology to support writing outside of the 

classroom, in the form of blogs, emails, and through verbal interaction with online platforms, as 

noted in the Zheng et al. (2013) case study examining literacy processes. They found that 

although all students participated in online conversations, the ELL students did so at a higher 

rate.  

To further this notion, a follow-up study with the Memphis Apple Classrooms of 

Tomorrow (ACOT) participants was conducted in 1988 (Ross, 2020). This disadvantaged group 

was selected because it was atypical of the other, wealthier classes selected for the initial study 

(Ross, 2020). When students transitioned to a traditional, lecture-based middle school a year 

later, the hope was that the benefits of the initial ACOT experience would persist; however, 

students reported being unmotivated and felt a lack of engagement as a result of no technology 

(Ross, 2020, p. 2006). Although there was an absence of long-term positive ramifications, the 

ACOT study was illustrative of the power of technology to support disadvantaged, low-income 

learners. Therefore, technology has the capacity to mitigate systemic inequities (Zheng et al., 

���������������7�K�H���T�X�H�V�W�L�R�Q���L�V���Q�R�W���³�Z�K�H�W�K�H�U�´���E�X�W���³�K�R�Z�´���W�H�F�K�Q�R�O�R�J�\���F�D�Q���E�H���O�H�Y�H�U�D�J�H�G���W�R���S�U�R�P�R�W�H��

inclusivity for disadvantaged populations (Tate & Warschauer, 2017, p. 50) 

Challenges Surrounding Technology Implementation 
 
 Though technology integration in the K-12 environment is lauded for its educational 

benefits (Firmin & Genesi, 2013; Francom, 2020; Tichavakunda & Tierney, 2018), many 

barriers (Firmin & Genesi, 2013; Francom, 2020; Kormos, 2022) impact effective and 

transformative practices (Francom, 2020). External issues surrounding resources (Cheah et al., 

2023; Ertmer, 1999; Kormos, 2022) and infrastructure (Barton & Dexter, 2020; Cheah et al., 
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2023; Firmin & Genesi, 2013; Liu, 2021) continue to pervade. With that, pedagogical concerns 

(Cheah et al., 2023; Ertmer, 1999) emerge, often surrounding ways to best incorporate digital 

material (Tate & Warschauer, 2017) into the curriculum without shortchanging current practice 

(Ertmer, 1999), all while continuing to perpetuate meaningful learning experiences (Tate & 

Warschauer, 2017). Many times, teachers lack confidence (Firmin & Genesi, 2013; Liu et al., 

2017) when embedding technology into their classroom context (Firmin & Genesi, 2013; 

Ottenbreit-Leftwich et al., 2018), suggesting a need to cultivate a safe learning environment 

(Firmin & Genesi, 2013) and normalize risk-taking when trying something new (Firmin & 

Genesi, 2013; Ottenbreit-Leftwich et al., 2018) for both teachers (Gomez et al., 2022; Ottenbreit-

Leftwich et al., 2018) and students (Gomez et al., 2022) alike. However, this requires effective 

training and ongoing classroom technical support (Francom, 2020), which are often in short 

supply (Firmin & Genesi, 2013).  

Another limiting factor pervasive throughout the literature is the lack of time (Dolan, 

2016; Firmin & Genesi, 2013;) needed for effective integration (Dolan, 2016; Firmin & Genesi, 

2013; Francom, 2020). This was found in the Mouza and Barrett-Greenly (2015) study 

investigating a professional development (PD) program where teachers from low-income schools 

integrated iPads into instruction. Though lessons were created upfront, participants failed to 

integrate technology into classroom practice due to conflicting expectations and lack of time 

because of competing pressures. Similarly, in a time series study investigating barriers to 

technology integration, Francom (2020) found that time, over the three years of the study, was 

the most significant barrier to technology integration, with 60% of participants in agreement. For 

transformative shifts to occur, teachers need ample opportunities to experiment with resources 
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and strategize ways to employ them successfully in the classroom context (Ertmer & Ottenbreit-

Leftwich, 2010; Francom, 2020).  

The Role of Teachers in Technology Integration 
 
 Research suggests that teachers have the largest impact on student learning (Tawfik et al., 

2016; United States Department of Education, 2016) and are integral in promoting technology-

�U�L�F�K���L�Q�V�W�U�X�F�W�L�R�Q�����*�H�H�U���H�W���D�O�������������������/�L�X���H�W���D�O���������������������$�V���³�D�J�H�Q�W�V���R�I���F�K�D�Q�J�H�´�����%�D�U�W�R�Q���	���'�H�[�W�H�U����

2020, p. 90; Firmin & Genesi, 2013, p. 1607), teachers play a fundamental role relative to 

technology integration in the classroom (Barton & Dexter, 2020; Ertmer, 1999), particularly in 

support of transformative, student-centered learning (Barton & Dexter, 2020). Ottenbreit-

�/�H�I�W�Z�L�F�K���H�W���D�O�������������������V�X�J�J�H�V�W���W�K�D�W���D���W�H�D�F�K�H�U�¶�V���Z�L�O�O�L�Q�J�Q�H�V�V���W�R���W�U�\���V�R�P�H�W�K�L�Q�J���Q�H�Z���D�Q�G���H�P�E�U�D�F�H��

change plays a vital role in technology integration, noting that those who embrace a growth 

mindset are more apt to use �W�H�F�K�Q�R�O�R�J�\���I�U�H�T�X�H�Q�W�O�\�������0�D�Q�\���R�W�K�H�U���I�D�F�W�R�U�V���V�X�U�U�R�X�Q�G���D���W�H�D�F�K�H�U�¶�V��

willingness to integrate technology into instruction. One is comfort level, as the less comfortable 

a teacher is, the less likely he or she is to integrate technology (Ertmer & Ottenbreit-Leftwich, 

2010; Liu et al., 2017).  Low self-confidence surrounding technology integration can lead to low-

level use in classroom practice, promoting drill and practice tasks that students often complete in 

isolation (Irwin et al., 2022), while positive beliefs impact adoption by promoting higher-order 

thinking in a student-centered environment. (Vongkulluksn et al., 2020). Thus, attitudes (Firmin 

& Genesi, 2013; Inan & Lowther, 2010; Varier et al., 2017; Wijnen et al., 2023) and beliefs play 

a key role in successful integration (Bowman et al., 2022; Gomez et al., 2022; Inan & Lowther, 

�������������,�U�Z�L�Q���H�W���D�O�������������������.�R�U�P�R�V�����������������9�D�U�L�H�U���H�W���D�O�������������������D�V���³�Y�D�O�X�H�V���E�H�O�L�H�I�V���O�L�N�H�O�\���K�D�Y�H���W�K�H��

�P�R�V�W���G�L�U�H�F�W���U�H�O�D�W�L�R�Q�V�K�L�S���Z�L�W�K���W�H�D�F�K�H�U�V�¶���W�H�F�K�Q�R�O�R�J�\���L�Q�W�H�J�U�D�W�L�R�Q���S�U�D�F�W�L�F�H�´�����9�R�Q�J�N�X�O�Ouksn et al., 

2018, p. 71). Francom (2020) and Irwin et al. (2022) also note that teachers who align with a 
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learner-centered, constructivist paradigm are more apt to include technology in their classrooms, 

and as Ertmer and Ottenbreit-Leftwich (2010) and Irwin et al. (2022) suggest, do so in a higher 

order capacity. Furthermore, those who lean toward a more traditional teacher-dominant role less 

effectively integrate technology than their constructivist counterparts (Irwin et al., 2022) by 

emphasizing lower-level uses (Ertmer & Ottenbreit-Leftwich, 2010). Thus, pedagogical 

ideologies shape whether conventional teaching practices take precedence (Dolan, 2016) over 

shifts in curricular practice (Geer et al., 2017). However, this can be challenging (Hohlfeld et al., 

2008) when teachers themselves often lack adequate understanding (Hohlfeld et al., 2008; Inan 

& Lowther, 2010) and training (United States Department of Education, 2016) needed to 

effectively implement technology (Hohlfeld et al., 2008; Inan & Lowther, 2010) at the classroom 

level.  

This was evident in the Warschauer et al. (2014) comparative case study examining one-

to-one laptop initiatives in three school districts. In Colorado and California, teachers were 

offered between one week and forty hours of training, respectively, while in Alabama, teachers 

had two hours of total in-service prior to implementation. As a result of inadequate investment 

through lack of comprehensive teacher training, limited learning benefits ensued for the Alabama 

schools, while the other two districts saw positive outcomes, with technology being leveraged in 

transformative ways (Warschauer et al., 2014). Tawfik et al. (2016) note that professional 

development is often lacking in underserved schools, further hindering effective technology 

integration. In fact, teachers in high SES schools tend to have better quality training, which 

typically translates to better implementation of technology in practice (Mouza & Barrett-

�*�U�H�H�Q�O�\�������������������,�Q���W�K�L�V���U�H�J�D�U�G�����D�F�F�H�V�V���W�R���R�S�W�L�P�D�O���W�U�D�L�Q�L�Q�J���L�V���D�O�V�R���³�G�L�V�W�U�L�E�X�W�H�G���L�Q�H�T�X�L�W�D�E�O�\�´��

���7�D�Z�I�L�N���H�W���D�O�������������������S�����������������I�X�U�W�K�H�U���F�R�P�S�R�X�Q�G�L�Q�J���W�K�H���S�U�R�E�O�H�P�����7�K�X�V�����W�H�D�F�K�H�U�V���V�H�U�Y�H���D�V���³�D���P�D�M�R�U��
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�V�X�S�S�R�U�W�L�Q�J���R�U���O�L�P�L�W�L�Q�J���I�D�F�W�R�U�´���Z�K�H�Q���L�W���F�R�P�H�V���W�R���W�H�F�K�Q�R�O�R�J�\���L�Q�W�H�J�U�D�W�L�R�Q���D�W���W�K�H���F�O�D�V�V�U�R�R�P���O�H�Y�H�O��

(Dolan, 2016, p. 28). 

One-to-One Technology (Access for All) 
 
 The one-to-one (1:1) technology movement began to flourish in the 1990s (Holen et al., 

2017; Zheng et al., 2013, 2016) and rapidly expanded at the dawn of the 21st-century (Holen et 

al., 2017). The Maine Learning Technology Initiative (MLTI) in 2002 became the first statewide 

1:1 laptop program with the goal of transforming teaching and learning (Zheng et al., 2013) by 

�S�U�R�Y�L�G�L�Q�J���O�D�S�W�R�S�V���I�R�U���D�O�O���R�I���0�D�L�Q�H�¶�V���W�H�D�F�K�H�U�V���D�Qd students in 7th and 8th grade (Silvernail & 

Lane, 2004). Although other states like Michigan, Texas, Florida, and Pennsylvania followed 

suit, no other offered laptops to entire grade levels statewide (Zheng et al., 2013) as Maine had 

done. Since then, schools across the nation and the globe have adopted 1:1 programs (Holen et 

al., 2017). 

 One-to-one initiatives provide all students (Dolan, 2016; Irwin et al., 2022; Lim & 

Tschopp-Harris, 2018; Varier et al., 2017; Zheng et al., 2013, 2016; Zielezinski & Darling-

Hammond, 2016) with a computer (Dolan, 2016; Zheng et al., 2013, 2016; Zielezinski & 

Darling-Hammond, 2016) or device (Irwin et al., 2022; Lim & Tschopp-Harris, 2018; Varier et 

al., 2017) for individual use (Dolan, 2016; Zheng et al., 2013) both at home (Irwin et al., 2022; 

Zheng et al., 2016) and at school (Irwin et al., 2022; Zheng et al., 2013, 2016), to support 

learning endeavors (Lim & Tschopp-Harris, 2018; Varier et al., 2017). This ensures equity of 

access to all learners (Warschauer et al., 2014; Zheng et al., 2013), many of whom lack 

necessary digital tools outside the classroom (Zheng et al., 2013). This helps perpetuate 21st-

century skills necessary for academia and the future job market (Irwin et al., 2022; Rafalow, 

2020) as well as disrupts the cycle of disenfranchisement and lack of sound educational 
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resources often felt by disadvantaged schools (Lim & Tschopp-Harris, 2018; Mouza & Barrett-

Greenly, 2015). As would be expected, technology is most beneficial when each student has 

access to his or her own device (Thieman & Cevallos, 2017; Zheng et al., 2016; Zielezinski & 

Darling-Hammond, 2016), as those who are forced to share are limited in their capacity to 

complete work and consequently have less time for digital exploration (Ravi, 2020).  

 Some schools have chosen to implement a Bring Your Own Device (BYOD) approach 

(Dolan, 2016; Lim & Tschopp-Harris, 2018; United States Department of Education, 2016; 

Zielezinski & Darling-Hammond, 2016) in an effort to reduce costs (Dolan, 2016; United States 

Department of Education, 2016). However, this often results in further perpetuation of the very 

divide (Dolan, 2016; United States Department of Education, 2016) the program was designed to 

circumvent, positioning wealthier students, with more access to technology resources, above 

their lower SES counterparts (Dolan, 2016), as it may not be feasible for economically 

challenged families (United States Department of Education, 2016; Warschauer et al., 2014) to 

provide such equipment (United States Department of Education, 2016). 

 The diminishing cost of laptops helped encourage the overall success of 1:1 programs 

(Zheng et al., 2013) and proved less costly than computer labs (Dolan, 2016) of the past. Many 

schools, particularly Title I low-income institutions, used their funding to procure computers for 

classrooms in an effort to narrow the gap (Warschauer & Matuchniak, 2010) and provide equal 

access to all students (Holen et al., 2017). However, some issues arose with training, in that 

original grants did not fund professional development or did not account for future and ongoing 

need for training, thus halting 1:1 programs after funding ceased (Thieman & Cevallos, 2017). 

This cessation of funding, thereby leading to project termination, was evidenced in the Thieman 
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and Cevallos (2017) mixed methods study, in which they examined 1:1 iPads as a way to 

mitigate access concerns surrounding marginalized populations.  

 One-to-one school programs foster myriad benefits for learners. They help promote 

attainment of 21st-century skills (Irwin et al., 2022; Ross, 2020; Varier et al., 2017; Warschauer 

& Matuchniak, 2010; Zheng et al., 2016) in line with constructivist approaches to learning 

(Warschauer & Matuchniak, 2010) like problem-solving (Irwin et al., 2022; Ross, 2020; Varier 

et al., 2017; Warschauer & Matuchniak, 2010), critical thinking, collaborative practices (Irwin et 

al., 2022; Varier et al., 2017; Warschauer & Matuchniak, 2010), creative endeavors (Irwin et al., 

2022; Varier et al., 2017) and integration of real-world skills (Warschauer & Matuchniak, 2010). 

Likewise, 1:1 programs help support competencies that prepare students for college and career 

endeavors (Zheng et al., 2016). Another benefit of 1:1 programs is the capacity for students to 

work on technology-driven projects and assignments outside the scope of their school day 

(Warschauer & Matuchniak, 2010). This provides flexibility and the latitude to work a�W���R�Q�H�¶�V��

own rate and pace (Zheng et al., 2013). A multitude of academic benefits are also tied to 1:1 

programs, including increased writing (Ross, 2020; Warschauer et al., 2014; Zheng et al., 2013), 

opportunities to take part in project-based learning (Ross, 2020; Varier et al., 2017; Zheng et al., 

2016) that promote active (Ross, 2020), learner-centered environments (Gherardi, 2019; Ross, 

2020; Varier et al., 2017; Zheng et al., 2016) and hands-on experiences (Ross, 2020), as well as 

the opportunity to increase feedback and offer targeted student support (Varier et al., 2017; 

Warschauer et al., 2014) from both teachers and classmates alike (Warschauer et al., 2014). This 

increased responsibility promotes greater ownership of the learning process due to a more 

student-centered learning environment (Irwin et al., 2022). 
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 Research also suggests that 1:1 programs can help create more equitable learning 

environments in Title I schools (Gherardi, 2019) in that they help attenuate the impacts of the 

digital divide (van Dijk, 2020; Zheng et al., 2016). The first step, providing equitable access, is 

key (Gherardi, 2019; van Dijk, 2020; Zheng et al., 2016); however, other benefits abound. For 

example, the ability to differentiate instruction (Gherardi, 2019; Irwin et al., 2022; Warschauer et 

�D�O���������������������S�D�U�W�L�F�X�O�D�U�O�\���I�R�U���(�/�/���V�W�X�G�H�Q�W�V�����Z�K�H�Q���S�U�R�Y�L�G�H�G���D�F�F�H�V�V���W�R���W�R�R�O�V���V�X�F�K���D�V���³�W�H�[�W-to-�V�S�H�H�F�K�´��

and digital dictionaries to aid in translations (Warschauer et al., 2014, p. 55). In their 2013 case 

study examining 1:1 programs for fourth and fifth graders in two districts, Zheng et al. found 

increased use of computers for students deemed at-risk (minority, free-lunch status, and ELL 

status) with regard to writing tasks. In that study, the Colorado school system discovered that 

disadvantaged students engaged in editing their work, procuring information via research, 

writing, and commenting on online forums, as well as increased communication, more so than 

their peers (Zheng et al., 2013). Likewise, Zheng et al. (2016), in their meta-analysis examining 

1:1 implications for teaching and learning in the K-12 setting, found benefits in reading 

achievement, further suggesting the value individualized programs have in leveling the academic 

playing field for disadvantaged students. One-to-one technology, particularly when used in ways 

that perpetuate HOT, can potentially empower disadvantaged students (Andrade Johnson, 2019).  

 Despite the many advantages, issues associated with 1:1 programs have been noted. Cost 

factors, including implementation, infrastructure (Dolan, 2016; Warschauer et al., 2014), 

installation (Dolan, 2016), maintenance (Dolan, 2016; Warschauer et al., 2014), and selection of 

applications (Dolan, 2016), particularly for low SES schools, create barriers to implementation, 

which potentially lead to less equitable integration (Warschauer et al., 2014). Dolan (2016), 

quoting Goodwin, states that technology integr�D�W�L�R�Q���³�L�V���R�Q�O�\���D�V���H�I�I�H�F�W�L�Y�H-or ineffective-as the 
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�V�F�K�R�R�O�V���W�K�D�W���D�G�R�S�W���W�K�H�P�´�����S�����������������6�F�K�R�R�O�V���V�W�U�X�J�J�O�H���Z�L�W�K���D���S�O�H�W�K�R�U�D���R�I���L�V�V�X�H�V�����I�U�R�P���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H��

support (Thieman & Cevallos, 2017) to pressure to show gains in standardized testing (Ross, 

2020) to a lack of certainty regarding how to integrate technology into curricular practice 

(Thieman & Cevallos, 2017). Zheng et al. (2013) note that time is necessary to learn how to 

integrate laptops effectively, and thus, visible gains may not be evident from the onset, often 

taking years after integration to show positive impacts. A misplaced focus on achievement, 

quantified by high-stakes testing data (Ross, 2020; Zheng et al., 2013), often became the focal 

point instead of acknowledging positive pedagogical transformations that were occurring (Ross, 

2020). 

 Since many low-SES schools were in high-crime neighborhoods, concerns regarding 

students bringing devices home surfaced (Thieman & Cevallos, 2017; Warschauer & 

Matuchniak, 2010) as they could be sold for much-needed money in low-income neighborhoods 

(Mouza & Barrett-Greenly, 2015). In fact, many parents chose not to have devices leave the 

school (Varier et al., 2017) out of such concern. Fees were also an issue (Gherardi, 2019; 

Thieman & Cevallos, 2017). In the Gherardi (2019) case study, families were charged insurance 

fees of $60 for the first child and $25 for each subsequent child if they wanted students to have 

at-home access, exacerbating the very divide 1:1 programs sought to mitigate (Gherardi, 2019). 

Qualitative data indicated the deviation from Ma�V�O�R�Z�¶�V���+�L�H�U�D�U�F�K�\���R�I���Q�H�H�G�V�����X�O�W�L�P�D�W�H�O�\���I�R�U�F�L�Q�J��

�I�D�P�L�O�L�H�V���Z�K�R���F�R�X�O�G���K�D�U�G�O�\���D�I�I�R�U�G���I�R�R�G���W�R���³�S�U�L�R�U�L�W�L�]�H���W�H�F�K�Q�R�O�R�J�\�´�����*�K�H�U�D�U�G�L�����������������S�������������������2�Q�H��

�W�H�D�F�K�H�U���F�R�P�P�H�Q�W�H�G�����³�,�W�¶�V���O�L�N�H���Z�H�¶�U�H���L�J�Q�R�U�L�Q�J���D�O�O���W�K�D�W���V�W�X�I�I���D�W���W�K�H���E�R�W�W�R�P���Z�K�L�O�H���Z�H���V�D�\���µ�K�H�U�H����

�K�H�U�H�¶�V���D���F�R�P�S�X�W�H�U���´��(Gherardi, 2019, p. 132). Thus, teachers often struggled with ineffective 

integration (Thieman & Cevallos, 2017), felt hesitant to assign homework (Gherardi, 2019), and 

were sometimes forced to adapt assignments, particularly bigger projects that required out-of-
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class work time (Varier et al., 2017), since not every student had an at-home device (Thieman & 

Cevallos, 2017). This further exacerbated inequitable divisions between high and low-achieving 

students (Warschauer et al., 2014).  

 One-to-one technology offers many benefits as well as causes for concern. Varier et al. 

���������������V�X�J�J�H�V�W���W�K�D�W�����������³�L�V���W�K�H���E�H�J�L�Q�Q�L�Q�J�����Q�R�W���W�K�H���H�Q�G���R�I���L�P�S�U�R�Y�L�Q�J���V�W�X�G�H�Q�W���R�X�W�F�R�P�H�V�´�����S�S����������-

970). Computer distribution will not in itself (Firmin & Genesi, 2013; Warschauer & 

Matuchniak, 2010) spark critical thinking and promote 21st-century skills (Warschauer & 

Matuchniak, 2010) or shift practice (Firmin & Genesi, 2013; Varier et al., 2017). However, in 

conjunction with sound educational objectives, technology has the propensity to enhance 

instruction (Firmin & Genesi, 2013) and inspire a shift in both teaching and learning (Ertmer, 

1999; Warschauer et al., 2014). 

Digital Divide 
 
 This section will provide an overview of the digital divide, including a brief history of 

disenfranchised populations. It will further elaborate on the implications of high-stakes tests and 

their role in cultivating inequities. Additionally, this section will expand on the digital divide, 

including the various levels from access to outcomes. Lastly, digital equity will be discussed as it 

relates to future implications. 

Background and Definition 
 
 The term digital divide dates back to the early 1990s with the proliferation of the World 

Wide Web, which quickly spurred discussion surrounding equal access to information (Tate & 

Warschauer, 2017). Sources note a variety of instances when the term initially surfaced: during 

the Clinton era (Rogers, 2016; Tate & Warschauer, 2017) to indicate access to a computer and 
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the Internet (Rogers, 2016), in a 1995 article in the Los Angeles Times journal, describing those 

who used technology and those who did not, and later the National Telecommunications and 

Information Administration (NTIA), who used census data to describe the haves and have nots 

(van Dijk, 2020). Initially, the definition of the digital divide focused on computer access and the 

Internet, however it has evolved (Tate & Warschauer, 2017) to include inequities in access 

(Chiao & Chiu, 2018; Hohlfeld et al., 2008; Kormos, 2018, 2022; Mouza & Barrett-Greenly, 

2015; Tate & Warschauer, 2017) to digital technologies (Ravi, 2020; Tate & Warschauer, 2017) 

and information (Tate & Warschauer, 2017) as well as technology use (Chiao & Chiu, 2018; 

Mouza & Barrett-Greenly, 2015; Thieman & Cevallos, 2017) for purposes of learning (Hohlfeld 

et al., 2008) in various socioeconomic groups (Kormos, 2018, 2022) and races (Dolan, 2016).  

Since the original digital divide, with a focus on lack of access, has been diminishing 

(Warschauer & Matuchniak, 2010) largely in part to reduced costs of technology and increased 

�D�F�F�H�V�V���W�R���E�R�W�K���³�K�D�U�G�Z�D�U�H���D�Q�G���V�R�I�W�Z�D�U�H�´�����&�K�L�D�R���	���&�K�L�X�����������������S�����������������W�K�H���Q�Hw divide places 

emphasis on use (Hohlfeld et al., 2008, 2017; Mouza & Barrett-Greenly, 2015; Reinhart et al., 

2011). This includes ways in which technology is leveraged and integrated (Gherardi, 2019; 

Rogers, 2016) to promote critical thinking, problem-sol�Y�L�Q�J�����D�Q�G���F�R�P�P�X�Q�L�F�D�W�L�R�Q���V�N�L�O�O�V���³�W�K�D�W���D�U�H��

�D�W���W�K�H���K�H�D�U�W���R�I���W�K�H���Q�H�Z���H�F�R�Q�R�P�\�´�����:�D�U�V�F�K�D�X�H�U���	���0�D�W�X�F�K�Q�L�D�N�����������������S�����������������,�Q���W�K�L�V���U�H�J�D�U�G�����W�K�H��

focus has shifted to classroom implementation and ways technology serves to ultimately 

empower learners (Hohlfeld et al., 2017). 

History of Disenfranchisement 
 
 As early as the 1990s (Andrade Johnson, 2019; Chiao & Chiu, 2018; Gherardi, 2019; 

Ravi, 2020; Tichavakunda & Tierney, 2018), the term digital divide was used to describe the 

discrepancy between the haves and have nots  (Andrade Johnson, 2019; Chiao & Chiu, 2018; 
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Dolan, 2016; Gherardi, 2019; Ravi, 2020; Reinhart et al., 2011; Tichavakunda & Tierney, 2018) 

relative to computer and Internet access (Chiao & Chiu, 2018; Gherardi, 2019; Ravi, 2020). The 

have not�V���R�U�����³�S�H�R�S�O�H���R�I���F�R�O�R�U�´�����5�R�J�H�U�V�����������������S���������������7�L�F�K�D�Y�D�N�X�Q�G�D���	���7�L�H�U�Q�H�\�����������������S����������������

economically underprivileged (Rogers, 2016; Tichavakunda & Tierney, 2018), the senior 

population, and those with less education (Tichavakunda & Tierney, 2018) were among the 

historically disadvantaged who lacked adequate access to technology (Dolan, 2016; Rogers, 

2016), while white or Asian American males, those with increased education levels and higher 

socioeconomic status (SES) were more apt to have and use technology in a myriad of fruitful 

ways (Tichavakunda & Tierney, 2018).  

 Socioeconomic status (SES), often defined in research through the lens of total family 

income, parent level of education, occupational status (Chiao & Chiu, 2018; Tawfik et al., 2016), 

or school-level free and reduced lunch status (Hohlfeld et al., 2017) has direct implications for 

learning (Chiao & Chiu, 2018) and overall scholastic achievement (Tawfik et al., 2016). Low 

SES and minority households are predominantly less apt to own a computer, have access to 

quality internet, and lack the necessary skills for productive technology integration (Mouza & 

Barrett-Greenly, 2015). According to 2021 Pew Research, Americans who fall into the low-

income bracket, making less than $30,000 a year, are less likely to have access to technology and 

the Internet as compared to their higher-earning counterparts (Vogels, 2021). To further illustrate 

this disparity, smartphone access (76%), computer access (59%), and home Internet access 

(57%) reported by low-income adults falls well below that of higher SES individuals, with 

overall 40% less access than those earning $100,00 annually, across all categories (Vogels, 

2021). 
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 These negative ramifications are extensive, placing low SES individuals, from young 

children to adults, in a multitude of tenuous positions. Lack of access is particularly concerning 

for underprivileged children as young as preschool (Tawfik et al., 2016). Even basic access to 

Sesame Street (Tate & Warschauer, 2017; Tawfik et al., 2016), which research has shown to 

have positive learning implications for low-income youth (Tawfik et al., 2016), can promulgate 

�W�K�H���³�0�D�W�W�K�H�Z���(�I�I�H�F�W�´�����7�D�W�H���	���:�D�U�V�F�K�D�X�H�U�����������������S. 49) where those in advantageous positions 

continue to gain over disadvantaged peers (Tate & Warschauer, 2017). Likewise, monetary 

resources often flow to youth from more advantageous communities and less to the poor, further 

widening the gap (Darling-Hammond, 2007).  These implications brought about by poverty can 

place children at least a year or more behind their peers (Tawfik et al., 2016), emphasizing the 

substantive ways that SES impacts learning (Chiao & Chiu, 2018; Rafalow, 2020) from the 

onset.  

 School-aged youth, depending on locale (Francom, 2020), also experience a multitude of 

inequities. Typically, in suburban schools, a white-dominant majority pervades, and students 

reside in more upscale neighborhoods where overall education levels are higher and funding is 

greater (Kormos, 2018). By contrast, rural and urban schools typically have higher levels of 

poverty, larger issues surrounding teacher attrition, a greater enrollment of students with a 

multitude of needs, from special education to students for whom English is their second language 

(Kormos, 2018), and typically operate with minimal resources and limited funding (Darling-

Hammond, 2007). Students in disadvantaged circumstances tend to lack high-quality instruction 

(Darling-Hammond, 2007; Tawfik et al., 2016) and are typically the ones with reduced computer 

access and limited quality Internet connectivity (Kormos, 2018). It is often the high SES schools 

that have increased access to technology tools (Chiao & Chiu, 2018), ample technology 
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�D�V�V�L�V�W�D�Q�F�H�����7�D�Z�I�L�N���H�W���D�O�������������������:�D�U�V�F�K�D�X�H�U���	���0�D�W�X�F�K�Q�L�D�N�����������������D�Q�G���³�U�R�E�X�V�W���G�L�J�L�W�D�O���Q�H�W�Z�R�U�N�V�´��

(Warschauer & Matuchniak, 2010, p. 189) while high poverty schools struggle to maintain 

teachers (Carver-Thomas & Darling-Hammond, 2019; Darling-Hammond, 2007; Warschauer & 

Matuchniak, 2010) or even procure basic technology support (Warschauer & Matuchniak, 2010). 

Likewise, in survey research investigating K-12 use of technology in urban, rural, and suburban 

public schools, Kormos (2018) found higher levels of technology integration across multiple 

measures such as innovative practice, communication, and technology-based assessment for 

suburban schools, as opposed to their urban and rural counterparts. 

Additionally, throughout the literature, a pervasive underlying theme emerges regarding 

how technology is employed for high versus low SES students (Cheah et al., 2023; Hohlfeld et 

al., 2017). High SES schools tend to utilize technology for student-centered activities (Hohlfeld 

et al., 2017) that promote the creation of content (Tate & Warschauer, 2017), creativity (Thieman 

& Cevallos, 2017) and promote HOT (Tate & Warschauer, 2017; Thieman & Cevallos, 2017), 

while Black, Hispanic (Tate & Warschauer, 2017) and low SES students (Cheah et al., 2023; 

Hohlfeld et al., 2017; Tate & Warschauer, 2017; Thieman & Cevallos, 2017) tend to focus on 

passive consumption (Dolan, 2016; Reinhart et al., 2011; Rogers, 2016; Tate & Warschauer, 

2017) with concentration on lessons that promote didactic instruction (Thieman & Cevallos, 

2017). Didactic instruction, which contrasts with constructivist practices that promote personal 

�F�R�Q�V�W�U�X�F�W�L�R�Q���R�I���O�H�D�U�Q�L�Q�J�����S�O�D�F�H�V���O�H�D�U�Q�H�U�V���L�Q���D���S�D�V�V�L�Y�H���S�R�V�L�W�L�R�Q���Z�K�H�U�H���W�K�H�\���D�U�H���R�I�W�H�Q���³�I�H�G���I�D�F�W�V���D�Q�G��

i�Q�I�R�U�P�D�W�L�R�Q�´�����/�L�P���	���7�V�F�K�R�S�S-Harris, 2018, p. 242). Hence, those with higher socioeconomic 

standing are able to procure and utilize technology more readily to gain knowledge and are 

provided with educational opportunities which are not as easily accessible to those with limited 

financial means (Hohlfeld et al., 2008). Although technology has the propensity to benefit all 
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�O�H�D�U�Q�H�U�V�����W�K�H���Z�D�\���L�W���L�V���H�P�S�O�R�\�H�G���P�D�\���F�R�Q�W�L�Q�X�H���W�R���E�H���³�I�D�Y�R�U�L�Q�J���D�O�U�H�D�G�\���D�G�Y�D�Q�W�D�J�H�G���J�U�R�X�S�V�´��

(Tawfik et al., 2016, p. 602) while perpetuating disenfranchisement on the part of low-income 

students (Rogers, 2016; Warschauer et al., 2014). In this regard, when examining both access 

and use, technology often serves to hinder rather than liberate disadvantaged students 

(Warschauer et al., 2014).  

Concerns are magnified beyond secondary education, with low SES and non-Asian 

minorities most impacted by gaps in achievement (Tate & Warschauer, 2017). Many low SES 

�D�Q�G���P�L�Q�R�U�L�W�\���V�W�X�G�H�Q�W�V���U�H�D�F�K���K�L�J�K�H�U���H�G�X�F�D�W�L�R�Q���K�D�Y�L�Q�J���K�D�G���³�X�Q�H�T�X�D�O���D�F�F�H�V�V�´���W�R���S�U�H�U�H�T�X�L�V�L�W�H�V��

(Tawfik et al., 2016, p. 600), including college preparatory coursework (Darling-Hammond, 

2007; Tawfik et al., 2016). Often, it is the economically disadvantaged, minority students who 

are unequally reflected across college campuses, are less likely to graduate, and for whom 

retention is often a concern (Tawfik et al., 2016). The gaps in student achievement for low SES 

populations remain globally problematic (Chiao & Chiu, 2018) and have grown over the past 

five decades (Tawfik et al., 2016).  

Collectively, concerns surrounding disenfranchisement from early childhood to higher 

education have potentially long-term negative ramifications for students (Tawfik et al., 2016). 

Darling-Hammond (2007) points out that low-income and minority students in the United States 

often lack the basic educational skills needed to effectively enter the workforce. Yet, the role of 

education is to prepare students for this future job market (Sasson et al., 2018; United States 

Department of Education, 2016) and equip them with skills such as problem-solving and critical 

�W�K�L�Q�N�L�Q�J�����6�D�V�V�R�Q���H�W���D�O���������������������7�L�F�K�D�Y�D�N�X�Q�G�D���D�Q�G���7�L�H�U�Q�H�\�����������������G�H�V�F�U�L�E�H���W�K�H�V�H���D�V���³�F�D�S�L�W�D�O��

�H�Q�K�D�Q�F�L�Q�J���D�F�W�L�Y�L�W�L�H�V�´�����S���������������W�K�D�W���D�V�V�L�V�W���\�R�X�W�K���L�Q���J�D�L�Q�L�Q�J���V�N�L�O�O�V���Q�H�F�H�V�V�D�U�\���I�R�U���D�F�D�G�H�P�L�F��

endeavors and are considered essential for the workplace. However, students of color typically 
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experience a vastly different type of education, where emphasis is placed on basic skills, 

rendering them ill-�H�T�X�L�S�S�H�G���I�R�U���W�K�H���³�G�H�P�D�Q�G�V���R�I���P�R�G�H�U�Q���O�L�I�H�´�����'�D�U�O�L�Q�J-Hammond, 2007, p. 330). 

Thus, in order for students to achieve success in an authentic capacity, 21st-century skills must 

infiltrate their academic experience (Hohlfeld et al., 2008; United States Department of 

Education, 2016; Zorluoglu et al., 2020) along with rigorous work that is reflective of and 

prepares them for real-world expectations (Almerich et al., 2020; Darling-Hammond, 2007). 

Technology can help shift the occupational landscape (World Bank Group, 2016) by assisting 

�L�Q�G�L�Y�L�G�X�D�O�V���L�Q���W�K�H�L�U���D�E�L�O�L�W�\���W�R���³�L�Q�F�U�H�D�V�H���W�K�H�L�U���V�R�F�L�D�O���S�R�V�L�W�L�R�Q���D�Q�G���F�D�S�L�W�D�O�´�����5�R�J�H�U�V�����������������S���������������D�V��

it serves to uplift disenfranchised subgroups (Rogers, 2016; World Bank Group, 2016) and 

connect them to the global economy (World Bank Group, 2016). Since many jobs that require 

routine labor will cease to exist (World Bank Group, 2016), as emphasis is being placed on new 

types of competencies (Almerich et al., 2020; World Bank Group, 2016), fostering digital 

competencies can potentially promulgate both individual and professional long-term success 

(Hohlfeld et al., 2008) despite systemic inequities. 

Implications of High Stakes Testing 
 
 With the inception of the No Child Left Behind Act (NCLB) in 2001 (Darling-Hammond, 

2007; No Child Left Behind Act, 2001; Scogin et al., 2017), educational reform tied federal 

funding (Cunningham, 2018; Darling-Hammond, 2007) to the administration of annual 

standardized tests (Darling-Hammond, 2007), where schools were expected to meet requisite 

target benchmarks (Cunningham, 2018; Darling-Hammond, 2007) in various subgroups like SES 

and race, or sanctions would be imposed (Darling-Hammond, 2007). This perpetuated a cycle of 

disenfranchisement, as the elimination of funding meant fewer resources for already vulnerable 

schools (Cunningham, 2018). Additionally, as high-stakes testing increased, less emphasis was 
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placed on experiential learning (Scogin et al., 2017) or performance-based assessments (Darling-

�+�D�P�P�R�Q�G�������������������7�K�L�V���S�U�R�P�S�W�H�G���D���V�K�L�I�W���L�Q���S�H�G�D�J�R�J�L�F�D�O���S�U�D�F�W�L�F�H���D�Q�G���D���³�Q�D�U�U�R�Z�L�Q�J���R�I���W�K�H��

�F�X�U�U�L�F�X�O�X�P�´���I�U�R�P���V�W�X�G�H�Q�W-centered, holistic practices (Scogin et al., 2017, p. 41) toward 

�R�E�O�L�J�D�W�R�U�\���H�P�S�K�D�V�L�V���D�Q�G���S�U�H�V�V�X�U�H���R�Q���W�K�H���S�D�U�W���R�I���P�D�Q�\���H�G�X�F�D�W�R�U�V���W�R���³�W�H�D�F�K���W�R���W�K�H���W�H�V�W�´��

(Cunningham, 2018, p. 116; Darling-Hammond, 2007, p. 326; Scogin et al., 2017, p. 41; 

Warschauer & Matuchniak, 2010, p. 216), particularly in urban schools with a high population of 

low SES students (Darling-Hammond, 2007) or schools with large populations of students of 

color (Cunningham, 2018). High-stakes tests tend to measure low-level skills that ask students to 

recall facts (Warschauer & Matuchniak, 2010) and inadvertently promote shallow coverage of 

the content versus deep learning and application of skills that cultivate HOT (Darling-Hammond, 

2007), which promote 21st-century competencies (Warschauer & Matuchniak, 2010). Darling-

Hammond (2007) notes that by emphasizing multiple choice assessments and, as a result, 

perpetuating low-level learning, students lack engagement with critical thinking and problem-

solving necessary for college and career readiness.  

Programme for International Student Assessment (PISA), by contrast, assesses fifteen- 

year-old students in education systems throughout the world, emphasizing student performance 

in areas such as problem-solving (United States Department of Education, 2016) and 

transference of knowledge, often squelched by single answer assessments typically promulgated 

by standardized tests (Darling-Hammond, 2007). Through this shift, instead of determining if 

students learned what was taught (Darling-Hammond, 2007) throug�K���W�K�H���O�H�Q�V���R�I���D���³�R�Q�H-size-fits-

�D�O�O�´���P�H�Q�W�D�O�L�W�\�����6�F�R�J�L�Q���H�W���D�O�������������������S���������������W�K�H���I�R�F�X�V���U�H�P�D�L�Q�V���R�Q���W�K�H���W�U�D�Q�V�I�H�U�H�Q�F�H���R�I���O�H�D�U�Q�L�Q�J���D�Q�G��

�Z�K�D�W���W�K�H�\���F�D�Q���³�G�R���Z�L�W�K���Z�K�D�W���W�K�H�\���K�D�Y�H���O�H�D�U�Q�H�G�´�����'�D�U�O�L�Q�J-Hammond, 2007, p. 319). Misplaced 

emphasis on standardization (Warschauer & Matuchniak, 2010), which promotes unilateral 
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thinking (Scogin et al., 2017), works in contrast to the perpetuation of 21st-century skills, which 

seeks to promote a creative and innovative mindset valued in a real-world context (Warschauer 

& Matuchniak, 2010). Academic institutions perpetuate inequalities when higher SES schools 

transform outdated practices, while low SES schools shy away from creative uses of technology 

in lieu of content coverage, propelled by the pressures of high-stakes testing (Warschauer & 

Matuchniak, 2010).  

Levels of the Digital Divide 
 

There are three components of the digital divide: access, use, and empowerment (Mouza 

& Barrett-Greenly, 2015), which together constitute the Levels of Digital Divide in Schools 

Framework (Hohlfeld et al., 2008, 2017) (Figure 2.1). Levels one and two will be described 

relative to the role they play in the digital divide. 

Figure 2.1. 

The Levels of Digital Divide in Schools Framework (Hohlfeld et al., 2008, 2017) 
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Access to Technology (First Level Divide) 
 
 The initial digital divide focused on equitable (Hohlfeld et al., 2008, 2017; Mouza & 

Barrett-Greenly, 2015) access to technology (Gherardi, 2019; Hohlfeld et al., 2017; Mouza & 

Barrett-Greenly, 2015; Tate & Warschauer, 2017; Tichavakunda & Tierney, 2018) that went 

�E�H�\�R�Q�G���W�K�H���³�K�D�Y�H�V���D�Q�G���K�D�Y�H-�Q�R�W�V�´ (Andrade Johnson, 2019, p. 4; Warschauer & Matuchniak, 

�������������S���������������W�R���L�Q�F�O�X�G�H���W�K�H���³�G�L�I�I�H�U�L�Q�J���G�H�J�U�H�H�V���D�Q�G���W�\�S�H�V���R�I���D�F�F�H�V�V�´�����:�D�U�V�F�K�D�X�H�U���	���0�D�W�X�F�K�Q�L�D�N����

2010, p. 185). Infrastructure components like hardware, software (Cheah et al., 2023; Dolan, 

2016; Hohlfeld et al., 2008, 2017; Mouza & Barrett-Greenly, 2015), reliable Internet access 

(Cheah et al., 2023; Dolan, 2016; Hohlfeld et al., 2008, 2017; Mouza & Barrett-Greenly, 2015; 

United States Department of Education, 2016) and technology support systems within the 

schools were also included in the first level of the divide (Hohlfeld et al., 2008, 2017). Initially, 

access at the school level was cause for concern, as many low-SES students were expected to 

share limited devices (Dolan, 2016; Warschauer & Matuchniak, 2010) since low-income schools 

typically had higher student-to-computer ratios than their higher-SES counterparts (Hohlfeld et 

al., 2017). In the 1990s, one computer for twenty students was typical (Kormos, 2018), and as 

early as 2000, the student-per-computer ratio was regarded as a critical factor impacting learning 

and teaching in the classroom (Warschauer & Matuchniak, 2010).  

With the Federal E-rate program (Pierce & Cleary, 2016; United States Department of 

Education, 2016, 2017) initiated by Congress in 1996, however, many low-income (United 

States Department of Education, 2016), Title I (Hohlfeld et al., 2008) schools were able to ensure 

high-speed Internet access (United States Department of Education, 2016) and as early as 2008, 

100% of public schools had at least one computer with Internet connection, while 58% had 

mobile laptop carts (Dolan, 2016). However, disparities transferred into the home, causing 
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additional issues (Dolan, 2016; Liu, 2021). United States census data from 2012 illuminates this 

imbalance in that 79% of homes had a computer, while for low-income households, that number 

dropped to 57%, and low SES households also trailed behind those with higher annual incomes 

by 15% for Internet connectivity (Tate & Warschauer, 2017). This lack of home access required 

students to access technology in a variety of public places, including libraries (Dolan, 2016; 

Warschauer & Matuchniak, 2010), community centers (Dolan, 2016; Tichavakunda & Tierney, 

2018; Warschauer & Matuchniak, 2010), and even the homes of friends (Varier et al., 2017; 

Warschauer & Matuchniak, 2010). Although the access disparity has been minimized (Cheah et 

al., 2023; Gherardi, 2019; Gonz‡lez-Salamanca et al., 2020), 2019 data suggests that lower-

income households (73%) still trail behind higher annual earners (94%) relative to computer 

access in the home (Rideout & Robb, 2019). This is problematic because students from wealthier 

facilit�L�H�V���Z�K�R���K�D�Y�H���F�R�Q�W�L�Q�X�R�X�V���D�F�F�H�V�V���W�R���W�K�H�L�U���R�Z�Q���W�H�F�K�Q�R�O�R�J�\���W�\�S�L�F�D�O�O�\���H�[�K�L�E�L�W���L�Q�F�U�H�D�V�H�G���³�G�L�J�L�W�D�O��

�I�O�X�H�Q�F�\�´���D�V���F�R�P�S�D�U�H�G���W�R���W�K�H�L�U���O�R�Z�H�U���6�(�6���S�H�H�U�V�����7�L�F�K�D�Y�D�N�X�Q�G�D���	���7�L�H�U�Q�H�\�����������������S�������������� 

As a result of the COVID-19 pandemic, issues surrounding access were again of 

prominent concern. With the onset of school closures and nearly 55 million U.S. students 

relegated to their homes (Garc’a & Weiss, 2020), there was a need to shift to immediate online 

learning; however, many disadvantaged students lacked the basic resources to participate in 

remote learning (Garc’a & Weiss, 2020). This necessitated action on the parts of schools, private 

corporations, and the states themselves to provide technology access (Cheah et al., 2023) to all 

learners. This meant necessitating one-to-one devices (Irwin et al., 2022) by providing hardware 

in the form of Chromebooks, iPads (Garc’a & Weiss, 2020; Irwin et al., 2022) and even access to 

Wi-Fi via hotspots (Garc’a & Weiss, 2020). Despite attempts to ensure wide-scale access, 
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according to Liu (2021), pandemic school closures further illuminated current systemic 

inequities surrounding technology access. 

Early technology proponents believed that by increasing access, the divide could be 

curtailed, and many initiatives, programs and resources sought to mitigate the issue (Tate & 

Warschauer, 2017). Many thought that once access in the form of a computer and the Internet 

was pervasive, the digital divide would subside (van Dijk, 2020); however, there were many 

�I�D�F�W�R�U�V���U�H�O�D�W�H�G���W�R���D�F�F�H�V�V���W�K�D�W���H�[�W�H�Q�G�H�G���E�H�\�R�Q�G���W�K�H���V�F�R�S�H���R�I���³�M�X�V�W���K�D�Y�L�Q�J���D���F�R�P�S�X�W�H�U�´�����'�R�O�D�Q����

2016, p. 16). Access alone does not promulgate enhanced learning (Gonz‡lez-Salamanca et al., 

2020; Rafalow, 2020; Vongkulluksn et al., 2018), provide students the ability to interact with 

technology in meaningful ways (Gonz‡lez-Salamanca et al., 2020), or ensure equity of use for 

the attainment of a quality learning experience (Andrade Johnson, 2019; United States 

Department of Education, 2016). Once access is attained, the focus shifts to how it can be 

leveraged to transform pedagogical practices to promote meaningful learning (Ertmer, 1999). 

Use of Technology (Second Level Divide) 

 The initial focus of the digital divide surrounded access; however, this did not take into 

account the ways technology was actually being utilized (Cheah et al., 2023; Zielezinski & 

Darling-Hammond, 2016). Although access is pivotal to initiating a robust learning experience 

���:�D�U�V�F�K�D�X�H�U���H�W���D�O���������������������I�R�F�X�V���V�K�R�X�O�G���Q�R�W���E�H���S�O�D�F�H�G���R�Q���³�Z�K�H�W�K�H�U�´���W�H�F�K�Q�R�O�R�J�\���L�V���E�H�L�Q�J��

integrated (Warschauer & Matuchniak, 2010, p. 197) but on how students are using it for 

learning (Chiao & Chiu, 2018; Tate & Warschauer, 2017; Warschauer et al., 2014). This shifted 

emphasis to the second tier (Hohlfeld et al., 2008, 2017) or technology use at the classroom level 

(Hohlfeld et al., 2008, 2017; Mouza & Barrett-Greenly, 2015; Reinhart et al., 2011).  
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The problem inherent in this level of the divide, with access no longer a hindrance, was 

that learning benefits were stratified (Ravi, 2020) based on factors such as race, ethnicity, high or 

low SES, and they often dictated how technology was being employed (Warschauer & 

Matuchniak, 2010). Dolan (2016), in a literature review investigating K-12 tech integration with 

�H�P�S�K�D�V�L�V���R�Q���W�K�H���G�L�J�L�W�D�O���G�L�Y�L�G�H�����I�R�X�Q�G���W�K�D�W���W�K�H���G�L�Y�L�G�H���Z�D�V���³�Z�L�G�H�Q�L�Q�J�´���W�R���H�Q�F�R�P�S�D�V�V���Q�R�W���M�X�V�W���W�K�H��

�³�K�D�Y�H�V�´���D�Q�G���³�K�D�Y�H-�Q�R�W�V�´���E�X�W���D�O�V�R���W�K�H���³�F�D�Q�V�´���D�Q�G���³�F�D�Q�Q�R�W�V�´�����S���������������7�K�H���F�D�Q�V���Z�H�U�H���W�K�R�V�H���V�W�X�G�H�Q�W�V��

from wealthier families and higher SES schools who utilized technology in active, newfangled 

ways, while the cannots attended low-income schools and used technology in passive ways, 

often in preparation for high-stakes tests (Dolan, 2016). Tichavakunda and Tierney (2018) 

�I�X�U�W�K�H�U�H�G���W�K�H���D�U�J�X�P�H�Q�W���E�\���V�W�D�W�L�Q�J���W�K�D�W���W�\�S�L�F�D�O�O�\�����W�K�H���X�Q�G�H�U�S�U�L�Y�L�O�H�J�H�G�����³�K�L�V�W�R�U�L�F�D�O�O�\���P�D�U�J�L�Q�D�O�L�]�H�G��

�J�U�R�X�S�V�´���X�V�H�G���W�H�F�K�Q�R�O�R�J�\���I�R�U���H�Q�M�R�\�P�H�Q�W���S�X�U�S�R�V�H�V�����Z�K�L�O�H���W�K�H�L�U���F�R�X�Q�W�H�U�S�D�U�W�V���X�V�H�G���W�H�F�K�Q�R�O�R�J�\���L�Q��

�³�F�D�S�L�W�D�O���H�Q�K�D�Q�F�L�Q�J�´���Z�D�\�V�����S���������������� 

Pervasive throughout the literature, we see how low-income students interact with 

technology in ways that promote drill and practice (Cheah et al., 2023; Hohlfeld et al., 2008, 

2017; Tate & Warschauer, 2017; Warschauer & Matuchniak, 2010; Zielezinski & Darling-

Hammond, 2016) remediation (Reinhart et al., 2011) that perpetuates low-level thinking (Dolan, 

2016; Hohlfeld et al., 2017) and passive consumption of material (Dolan, 2016; Reinhart et al., 

2011; Rogers, 2016; Tate & Warschauer, 2017). This includes searching websites, reading online 

information (Rogers, 2016), looking up unknown words (Reinhart et al., 2011), watching videos, 

completing digital worksheets (United States Department of Education, 2016), or essentially 

relegating technology to that �R�I���³�J�O�R�U�L�I�L�H�G���W�\�S�H�Z�U�L�W�H�U�V�´�����'�R�O�D�Q�����������������S�����������������6�W�X�G�H�Q�W�V���L�Q��

economically advantaged schools, however, use technology in ways that promote higher order 

(Cheah et al., 2023; Dolan, 2016; Hohlfeld et al., 2008, 2017; Reinhart et al., 2011), critical 
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thinking (Warschauer & Matuchniak, 2010), through constructivist-based practices (Warschauer 

& Matuchniak, 2010) whereby students become creators of content (Cheah et al., 2023; Reinhart 

et al., 2011). Activities of this nature leverage technology for purposes of research (Reinhart et 

al., 2011), data analysis (Cheah et al., 2023; Hohlfeld et al., 2017; Rogers, 2016), content 

creation through video production software (Rogers, 2016), synthesis (Reinhart et al., 2011), as 

well as analytical (Reinhart et al., 2011; Warschauer & Matuchniak, 2010) and critical thinking 

(Warschauer & Matuchniak, 2010). 

�)�X�U�W�K�H�U�P�R�U�H�����Y�D�Q���'�L�M�N�����������������V�W�D�W�H�G���W�K�D�W���³�������W�K�H���G�L�J�L�W�D�O���G�L�Y�L�G�H���W�H�Q�G�V���W�R���U�H�I�O�H�F�W���D�Q�G��

�U�H�L�Q�I�R�U�F�H���H�[�L�V�W�L�Q�J���V�R�F�L�D�O���L�Q�H�T�X�D�O�L�W�\�´�����S�����������������5�H�V�H�D�U�F�K���F�R�Q�I�L�U�P�V���W�K�L�V���Q�R�W�L�R�Q�����,�Q���W�K�H���5�H�L�Q�K�D�U�W���H�W���D�O����

(2011) exploratory study, looking at ways K-12 teachers integrate technology, they found that 

HOT-centered technology use varies depending on SES, thus perpetuating the divide. Zielezinski 

and Darling-Hammond (2016) reiterate this, where, in an examination of more than 50 studies 

over a ten-year span, they found a gap in access and use between low and high-SES students. A 

Hohlfeld et al. (2017) longitudinal study, using seven years of data from secondary schools in 

Florida, noted a similar finding in that low SES schools were more apt to use technology in low-

level ways, while those from wealthier districts employed digital tools for content creation and to 

showcase student learning.  

How schools are supported in their technological endeavors also varies. Disadvantaged 

schools tend to have technology support that focuses on basic operational skills, while higher 

SES schools employ support that acts as an educational liaison to promote the development of 

�F�U�L�W�L�F�D�O�����+�2�7���V�N�L�O�O�V�����5�H�L�Q�K�D�U�W���H�W���D�O���������������������7�K�H���O�D�W�W�H�U���K�H�O�S�V���Q�X�U�W�X�U�H���W�H�D�F�K�H�U�V�¶���H�Q�G�H�D�Y�R�U�V���W�R��

integrate technology in ways that promote meaningful learning experiences (Tate & Warschauer, 

2017) that depart from conventional practices and encourage more student-centered, innovative 
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approaches (Warschauer & Matuchniak, 2010).  Since disadvantaged students reap benefits from 

experiential learning as opposed to traditional, didactic instruction, this poses yet another 

concern, as these types of learning experiences are often the very ones lacking for low SES 

students (Zielezinski & Darling-Hammond, 2016).  

By utilizing a wide range of technology tools at level two, students progressively gain 

skills necessary to move toward level three, empowerment, where technology then serves as a 

vehicle for application of learning, under the support of teachers who act as facilitators (Hohlfeld 

et al., 2017).  

Digital Equity and the Future of Education 
 
 Digital equity implies that all learners have the opportunity to take part in meaningful 

learning experiences that reflect 21st-century practices (Ravi, 2020), have the opportunity to use 

technology in ways that promote HOT (Reinhart et al., 2011), and leverage skills needed for 

future endeavors (Ravi, 2020; Reinhart et al., 2011). Thus, the focus is not on attempting to solve 

the issues inherent in the divide but on the expansion of equitable access for all learners (Tate & 

Warschauer, 2017) through purposeful integration and instructional practices (Reinhart et al., 

2011) in support of disadvantaged populations in the classroom (Gherardi, 2019). Too often, 

marginalized students experience low-level tasks (Cardullo et al., 2017; Cheah et al., 2023), 

�Z�K�L�O�H���R�W�K�H�U�V���K�D�Y�H���W�K�H���O�X�[�X�U�\���R�I���³�G�L�V�U�X�S�W�L�Y�H���W�H�F�K�Q�R�O�R�J�L�H�V�´���O�L�N�H���D�X�J�P�H�Q�W�H�G���U�H�D�O�L�W�\�����&�D�Udullo et al., 

2017, p. 15). Disadvantaged students should be offered the same opportunity as their higher SES 

peers to use technology for critical thinking and problem-solving (Tichavakunda & Tierney, 

2018). Technology has the propensity to empower all learners, but if not infused inclusively, it 

may perpetuate an ongoing cycle of disenfranchisement (Rogers, 2016). Closing the divide goes 

well beyond simply distributing computers to mitigate inequities (van Dijk, 2020; Zheng et al., 
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2016). Therefore, it is imperative to investigate the digital divide through the lens of public 

schools to ensure the proliferation of (Hohlfeld et al., 2017) equitable learning (Cardullo et al., 

2017; Hohlfeld et al., 2017) environments are provided for all students (Hohlfeld et al., 2017).  

Twenty-first Century Skills  
 
 In this section, twenty-first century skills will be defined along with an overview of the 

Partnership for 21st Century Skills (P21) Framework. Additionally, benefits and challenges will 

be addressed, along with classroom technology integration that support these competencies. 

Lastly, future implications regarding 21st-century skills will be discussed. 

Definition 
Twenty-first-century skills include creativity, critical thinking, and problem-solving 

(Geisinger, 2016; Gretter & Yadav, 2016; Kim et al., 2019; Nacu et al., 2018) as well as digital 

and communication skills (Kim et al., 2019; Schmid & Petko, 2019). Often referred to as the 

4Cs, with a focus on complex thinking, communication, collaboration, and creativity (Gonz‡lez-

Salamanca et al., 2020; Kim et al., 2019; Partnership for 21st Century Skills, 2011), these skills 

�D�U�H���F�R�Q�V�L�G�H�U�H�G���W�K�H���³�J�R�O�G���V�W�D�Q�G�D�U�G�´���I�R�U���V�W�X�Gent learning in preparation for the future workplace 

and real-world viability (Kim et al., 2019, p. 101). Cohen and colleagues (2017) note that 21st-

century skills are not just reserved for technology-�V�X�S�S�R�U�W�H�G���O�L�W�H�U�D�F�\���E�X�W���D�O�V�R���³�S�H�U�H�Q�Q�L�D�O���V�N�L�O�O�V�´��

like creativity and collaboration (Cohen et al., 2017, p. 380). Unlike conventional skills that 

focus on content knowledge, they are much broader in scope (Gonz‡lez-Salamanca et al., 2020). 

�$�G�G�L�W�L�R�Q�D�O�O�\�����W�K�H�\���S�U�R�P�R�W�H���³�S�U�R�G�X�F�W�L�Y�H���W�K�L�Q�N�L�Q�J�´���D�V���R�S�S�R�V�H�G���W�R���³�U�H�S�U�R�G�X�F�W�L�Y�H�´���V�N�L�O�O�V���D�Q�G��

emphasize higher-�O�H�Y�H�O���W�K�L�Q�N�L�Q�J���L�Q���O�L�Q�H���Z�L�W�K���W�K�H���X�S�S�H�U���W�L�H�U�V���R�I���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\�����+�L�J�J�L�Q�V����

2014, p. 561). This encourages learners to analyze, synthesize and evaluate information 

(Higgins, 2014; Lu et al., 2019) and take action through critical thinking (Higgins, 2014; Stehle 
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& Peters-Burton, 2019) and creativity to solve real-world problems (Guo & Woulfin, 2016; 

Higgins, 2014; Stehle & Peters-Burton, 2019). Thus, 21st-century skills promulgate the creation 

of content (Gretter & Yadav, 2016; Marlatt, 2019; Schmid & Petko, 2019) in socially 

constructive ways (Diacopoulos, 2015; Marlatt, 2019) instead of perpetuating mere consumption 

of material (Diacopoulos, 2015; Gretter & Yadav, 2016).  

Partnership for 21st Century Skills (P21) Framework 

 There are many frameworks surrounding 21st-century skills (Lewin & McNicol, 2015), 

and though they are slightly different, all place focus on similar skills, including collaboration, 

communication, critical thinking, problem-solving (Hwang et al., 2018; Lewin & McNicol, 

2015; Scogin et al., 2017), creativity (Guo & Woulfin, 2016; Hwang et al., 2018; Lewin & 

McNicol, 2015) and information and communication technologies (ICT) (Lewin & McNicol, 

2015). The Partnership for 21st Century Skills (P21) Framework is one such example, as it 

defines skills that students need to know and apply for advancement in academia (Partnership for 

21st Century Skills, 2011) as well as for future success in a real-world capacity (Guo & Woulfin, 

2016; Hwang et al., 2018). The P21 o�U�J�D�Q�L�]�D�W�L�R�Q���H�Q�F�R�X�U�D�J�H�V���P�H�U�J�L�Q�J���W�K�H���³���5�V�´���R�U���F�R�Q�W�H�Q�W-

�V�S�H�F�L�I�L�F���H�[�S�H�F�W�D�W�L�R�Q�V���Z�L�W�K���W�K�H���³���&�V�´-critical thinking (and problem-solving), collaboration, 

communication, and creativity (and innovation) into classroom practice, allowing the framework 

and Common Core State Standards (CCSS) to work in tandem in support of student learning 

(Partnership for 21st Century Skills, 2011, p. 3).  

 Inherent in the P21 framework are four overarching categories: 1) Core Subjects (3Rs), 2) 

Learning and Innovative Skills (4Cs), 3) Life and Career Skills, and 4) Information, Media, and 

Technology Skills (Bowen & Shume, 2020; Partnership for 21st Century Learning, 2019). 

�(�V�V�H�Q�W�L�D�O���W�R���W�K�H���&�R�U�H���6�X�E�M�H�F�W�¶�V���F�D�W�H�J�R�U�\���L�V���W�K�H���Q�R�W�L�R�Q���W�K�D�W�������V�W-century skills are interconnected 
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(Partnership for 21st Century Skills, 2009) and should be woven into various content-specific 

domains through interdisciplinary practice (Partnership for 21st Century Learning, 2019). 

Relative to the 4Cs, students must be able to demonstrate the ability to solve problems, think 

critically (Partnership for 21st Century Learning, 2019), promote deep learning through 

enhanced cognitive skills (Partnership for 21st Century Skills, 2008), and think in divergent and 

creative ways (Guo & Woulfin, 2016). Additionally, communication and collaborative practices 

allow for teamwork toward a common goal, emphasizing working with diverse groups of 

individuals (Partnership for 21st Century Learning, 2019). Life and Career Skills (Partnership for 

21st Century Learning�������������������U�H�I�H�U�U�H�G���W�R���D�V���³�Q�R�Q�F�R�J�Q�L�W�L�Y�H�´�����6�F�R�J�L�Q���H�W���D�O�������������������S�������������8�Q�L�W�H�G��

�6�W�D�W�H�V���'�H�S�D�U�W�P�H�Q�W���R�I���(�G�X�F�D�W�L�R�Q�����������������R�U���³�V�R�I�W���V�N�L�O�O�V�´�����%�R�Z�H�Q���	���6�K�X�P�H�����������������S�������������L�Q�F�O�X�G�H��

things like flexibility, social skills, and the ability to be self-directed whether working alone or 

with others (Partnership for 21st Century Learning, 2019). Lastly, Information, Media, and 

Technology skills include being media savvy, along with the ability to access information and 

use technology for various purposes, from research to the creation of content (Partnership for 

21st Century Learning, 2019). Figure 2.2 shows the interwoven nature of these skills as they 

relate to 21st-century learning. 

  



61 
 

Figure 2.2. 

Illustration of the P21 Framework (Partnership for 21st Century Learning, 2019) 
 

 

Benefits of 21st Century Learning 

From a pedagogical standpoint, 21st-century skills have the capacity to shift practice in a 

myriad of ways. They not only place focus on the content students are learning but the manner in 

which they are learning (Kim et al., 2019) to promote deeper investigation and greater reliance 

on critical thinking (Higgins, 2014) and higher-order thinking (Almerich et al., 2020; Cheah et 

al., 2023). The teacher/student dynamic is also evolving (Hwang et al., 2018; Stehle & Peters-

Burton, 2019), placing more emphasis on learners as creators of content (Gretter & Yadav, 

2016), perpetuating a more student-centered environment where teachers take a backseat role as 

mentor (Stehle & Peters-Burton, 2019). This is further asserted in an observational study, where 

Holt et al. (2015) found a direct link between student-centered classrooms and increased critical 

thinking. A student-centered classroom encourages learner empowerment where students 
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uncover a problem and work to solve it through actionable steps, with guidance from their 

teacher (Higgins, 2014).   

�7�K�H���H�O�H�P�H�Q�W���R�I���F�U�H�D�W�L�Y�L�W�\���H�Q�F�R�X�U�D�J�H�V���D�F�W�L�Y�H���O�H�D�U�Q�L�Q�J���R�U���³�O�H�D�U�Q�L�Q�J���E�\���G�R�L�Q�J�´���D�Q�G��

examination of tasks from a variety of angles (Henriksen et al., 2016, p. 34). Since problem-

solving is emphasized (Geisinger, 2016), coupled with creativity (Geisinger, 2016; Guo & 

Woulfin, 2016; Higgins, 2014), there are multiple answers to a single problem (Geisinger, 2016; 

Henriksen et al., 2016) which encourages divergent thinking (Higgins, 2014) versus expectations 

of one correct answer (Henriksen et al., 2016; Stehle & Peters-Burton, 2019). Although skills 

like critical thinking, problem-solving (Gonz‡lez-Salamanca et al., 2020), and collaborative 

practices (Gonz‡lez-Salamanca et al., 2020; Lewin & McNicol, 2015) have always been 

imperative in learning, the emergence of ICT has shifted the way we hone these skills in our 

modern era (Gonz‡lez-Salamanca et al., 2020) positioning them as integral in cultivating 21st-

century skills (Almerich et al., 2020). Technology alone will not promote or enhance 21st-

century skills; rather, this must be done with purposeful integration (Gonz‡lez-Salamanca et al., 

2020) and woven into pedagogical practice (Ntuli, 2019) to maximize benefits. 

Issues Surrounding 21st Century Learning 

Despite ongoing benefits, problems arise regarding 21st-century learning. Creativity is 

paramount for success (Henriksen et al., 2016; Hwang et al., 2018) in our modern world (Guo & 

Woulfin, 2016; Henriksen et al., 2016). However, it is often given short shrift in the current 

academic landscape, connected more to the arts (Geisinger, 2016; Guo & Woulfin, 2016; 

Henriksen et al., 2016) and subsequently less prominent in areas like math and science (Guo & 

Woulfin, 2016; Henriksen et al., 2016). This is exemplified in a qualitative policy analysis of the 

P21 framework, where Guo and Woulfin (2016) found that 65% of English skill maps they 
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examined included creative products, while only 25% were present in STEM classes. In the 

classroom setting, creativity is often squelched out of the curriculum (Guo & Woulfin, 2016; 

Henriksen et al., 2016) in lieu of drill and practice methods (Henriksen et al., 2016) that promote 

standardization of learning (Guo & Woulfin, 2016; Henriksen et al., 2016). The 4Cs are 

imperative for student success beyond the scope of the academic setting (Kim et al., 2019), as 

well as uniquely positioned to promote active le�D�U�Q�L�Q�J���R�U���³�O�H�D�U�Q�L�Q�J���E�\���G�R�L�Q�J�´�����+�H�Q�U�L�N�V�H�Q���H�W���D�O������

2016, p. 34). Despite this knowledge, lecture-based, teacher-led practices tend to dominate 

classrooms (Kim et al., 2019) with technology used to promulgate traditional teaching 

methodologies (Diacopoulos, 2015).  

Another concern lies in the way 21st-century skills are assessed. Inadequate assessments 

are limited in their capacity to measure 21st-century skills (Kim et al., 2019; Lewin & McNicol, 

2015; Siddiq et al., 2017), suggesting a need to shift from this traditional type of measurement 

(Kim et al., 2019). Researchers note that we cannot teach in new and innovative ways yet assess 

using status quo measures (Geisinger, 2016) like multiple choice tests (Geisinger, 2016; Holt et 

al., 2015). There is a dichotomy between what we value in a real-world context (collaboration 

and critical thinking) and what we assess (basic knowledge of a topic), potentially undermining 

the promotion of 21st-century skills (Broadfoot, 2016).  This was illustrated in the Holt et al. 

(2015�����Z�R�U�N���Z�K�H�Q���W�H�D�F�K�H�U�V���Z�U�R�W�H���O�H�D�U�Q�L�Q�J���R�E�M�H�F�W�L�Y�H�V���D�W���K�L�J�K���O�H�Y�H�O�V���R�I���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\���E�X�W��

then assessed using low-level questions, creating misalignment between course expectations and 

�K�R�Z���W�K�H�\���Z�H�U�H���E�H�L�Q�J���P�H�D�V�X�U�H�G�����$�Q�G�H�U�V�R�Q���H�W���D�O�������������������Q�R�W�H���W�K�D�W���³�V�H�Y�H�U�H���P�L�V�D�O�L�J�Q�P�H�Q�W�´���F�D�Q��

prove problematic (p. 10) and potentially impede learning despite quality instruction. To mitigate 

this discrepancy, the alignment of objectives, instruction, and assessment should be reinforced to 

positively impact student achievement (Anderson et al., 2001). Furthermore, a variety of 
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opportunities to demonstrate understanding and mastery of content should be provided in the 

form of portfolios (Partnership for 21st Century Learning, 2019), performance-based 

assessments (Munzenmaier & Rubin, 2013), as well as formative and summative classroom 

evaluations (Partnership for 21st Century Learning, 2019). By including a variety of formative 

assessments, students can hone in on individual abilities and personal limitations prior to 

summative tests, which often leave no room for improvement (Holt et al., 2015). Henriksen et al. 

���������������V�X�J�J�H�V�W���R�I�I�H�U�L�Q�J���P�X�O�W�L�S�O�H���D�V�V�H�V�V�P�H�Q�W���R�S�S�R�U�W�X�Q�L�W�L�H�V���D�V���D���P�H�D�Q�V���R�I���³�W�U�L�D�Q�J�X�O�D�W�L�R�Q�´�����S������������

to ensure that the creative process, product, and outcome have all been analyzed as well.  

Furthermore, research often examines 21st-�F�H�Q�W�X�U�\���W�H�D�F�K�L�Q�J���E�\���T�X�D�Q�W�L�I�\�L�Q�J���³�W�L�P�H���R�Q��

�W�D�V�N���´���\�H�W���W�K�L�V���G�R�H�V���Q�R�W���D�G�H�T�X�D�W�H�O�\���U�H�S�U�H�V�H�Q�W���S�H�G�D�J�R�J�L�F�D�O���S�U�D�F�W�L�F�H�V���R�F�F�X�U�U�L�Q�J���L�Q���W�K�H���F�O�D�V�V�U�R�R�P��

(Kim et al., 2019, p. 100). This is exemplified in a Lu et al. (2019) case study where researchers 

sought to understand engagement levels relative to content creation. Instead of analyzing the 

quality of content, data was quantified based on the number of forum posts students made and 

�K�R�Z���P�D�Q�\���³�I�O�R�Z�H�U�V�´���R�W�K�H�U���V�W�X�G�H�Q�W�V��gave them as a game-based form of recognition (Lu et al., 

2019, p. 280). Although they found increased engagement, enhanced learning, and thus higher 

motivation through the promotion of content creation (Lu et al., 2019), mere quantification 

through digital recognition did not illustrate the content being learned or to what degree. More 

research is needed regarding the valid assessment of 21st-century skills, particularly the role 

technology plays relative to various subgroups, socioeconomic status being one (Geisinger, 

2016). 

 In terms of disadvantaged populations, the perpetuation of 21st-century skills is not 

always equitable, creating a division between those who use technology to create versus those 

who stagnate in consumption (Gretter & Yadav, 2016).  Often, higher socioeconomic status 
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students have the opportunity to think divergently (Ainley et al., 2016), where disadvantaged 

populations tend to be more limited in their ability to take part in the creation of content and 

collaborative opportunities (Nacu et al., 2018). Gretter and Yadav (2016) promote Scratch, a 

�G�L�J�L�W�D�O���W�R�R�O���W�K�D�W���I�R�V�W�H�U�V���F�R�Q�W�H�Q�W���F�U�H�D�W�L�R�Q���W�R���P�L�Q�L�P�L�]�H���W�K�H���³�G�L�J�L�W�D�O���S�D�U�W�L�F�L�S�D�W�L�R�Q���J�D�S�´�����S����������������

noting that those with higher skill base tend to flourish in their abilities, while those who lack 

basic abilities risk potentially falling further behind, thus perpetuating the divide. 

 �,�W���L�V���D�O�V�R���L�P�S�R�U�W�D�Q�W���W�R���X�Q�G�H�U�V�W�D�Q�G���W�K�D�W���M�X�V�W���E�H�F�D�X�V�H���V�W�X�G�H�Q�W�V���D�U�H���F�R�Q�V�L�G�H�U�H�G���³�G�L�J�L�W�D�O��

�Q�D�W�L�Y�H�V�´�����$�L�Q�O�H�\���H�W���D�O�������������������S���������������6�F�K�P�L�G���	���3�H�W�N�R�����������������S���������������W�K�H�V�H�������V�W-century ICT skills 

must be explicitly taught (Ainley et al., 2016; Gretter & Yadav, 2016; Schmid & Petko, 2019) as 

they are not necessarily effortless for all students (Schmid & Petko, 2019). Therefore, schools 

must strive to embed 21st-century practices on a wide scale and not merely in isolated pieces, 

allowing for the transference of skills to a real-world context needed for participation in the 

larger society (Gonz‡lez-Salamanca et al., 2020). Teachers are pivotal in this process (Gretter & 

Yadav, 2016), perhaps even more than in conventional instruction (Nacu et al., 2018), to help 

cultivate critical thinking skills needed beyond the walls of the classroom (Higgins, 2014). 

Gonz‡lez-Salamanca et al. (2020) suggest this is accomplished through the development of 

student-focused experiences that promote deep learning, allowing for both independent and 

collaborative engagement. 

Classroom Technology Integration and 21st Century Skills 

 Classroom teachers play a critical role in the integration of 21st-century skills (Gonz‡lez-

Salamanca et al., 2020) and are fundamental in promoting creative endeavors (Guo & Woulfin, 

2016; Henriksen et al., 2016). This often requires a degree of willingness to try new things as 

well as the ability to take risks (Gomez et al., 2022; Henriksen et al., 2016; Uslu, 2018), which 
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can be challenging (Guo & Woulfin, 2016; Henriksen et al., 2016), particularly for beginning 

teachers (Henriksen et al., 2016). Current research is lacking regarding ways that educators 

nurture and inspire the promotion of 21st-century competencies (Nacu et al., 2018) as they can 

be difficult to integrate due to minimal training or inadequate preparation (Gonz‡lez-Salamanca 

et al., 2020).  

  Since many teachers struggle with the integration of 21st-century skills (Bowen & 

Shume, 2020; Gonz‡lez-Salamanca et al., 2020; Lewin & McNicol, 2015), Bowen and Shume 

(2020) conducted a qualitative thematic analysis focusing on an educator summer training where 

teachers worked to understand skills needed for employees in real-world STEM careers. Since 

communication was deemed the fundamental skill necessary for employers and employees alike 

for success in a real-�Z�R�U�O�G���F�R�Q�W�H�[�W�����D�V���D���U�H�V�X�O�W���R�I���W�K�L�V���³�H�[�W�H�U�Q�V�K�L�S�´�����%�R�Z�H�Q���	���6�K�X�P�H�����������������S����

74), participants strove to increase collaborative practices and communication skills within their 

classrooms in more comprehensive ways (Bowen & Shume, 2020). This included integrating 

oral presentation skills, increasing group-based activities, and shifting emphasis from periodic 

integration to a more consistent and fundamental focus on communication skills within the 

classroom context (Bowen & Shume, 2020).   

In a qualitative meta-synthesis literature review examining 43 studies, Gonz‡lez-

Salamanca and colleagues (2020) sought to understand how 21st-century skills are integrated 

into the curriculum, with a focus on design-based principles (Gonz‡lez-Salamanca et al., 2020). 

From the studies they examined, no definitive conclusions surfaced regarding best practices to 

promote 21st-century skills (Gonz‡lez-Salamanca et al., 2020). What they did discover, however, 

underscored the important role of teachers in bolstering problem-solving, collaboration, and the 

use of technology to promote higher-order thinking skills in the classroom setting (Gonz‡lez-
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Salamanca et al., 2020). Similarly, in their design-based research project that spanned four years, 

Lewin and McNicol (2015) worked to understand how 21st-century skills could be used in the 

classroom to promote innovation. After four iterative cycles, teachers as designers were able to 

promote a shift in practice, with 73% noting a benefit in critical thinking and 80% seeing an 

increase in problem-solving (Lewin & McNicol, 2015). Technology promotes new and 

innovative practices (Almerich et al., 2020); however, teachers must first cultivate a creative 

mindset (Henriksen et al., 2016) and be willing to take part in the collaborative and iterative 

process (Lewin & McNicol, 2015) necessary for these opportunities to come to fruition. 

Teachers are proponents of this shift toward wide-scale 21st-century experiences in the 

classroom, putting students in the seat of creators of content (Gretter & Yadav, 2016) through 

technology integration. Inherent in this is the ability to personalize learning (Kim et al., 2020; 

Schmid & Petko, 2019), give students voice and authority over the content being explored and, 

in the process, ownership of their learning (Gonz‡lez-Salamanca et al., 2020). In their cross-

sectional study of Swiss middle school students, Schmid and Petko (2019) found a positive 

correlation between personalized teaching methods and student perceptions of confidence 

regarding digital skills and ways technology supports learning. This places the onus on teachers 

to create lessons that integrate technology but to do so in ways that perpetuate 21st-century skills 

(Nacu et al., 2018) through customized learning opportunities. 

 One goal of technology integration is to empower students to create and innovate through 

real-world experiences and ultimately prepare them to take a seat at the table in a global digital 

world (Hohlfeld et al., 2017). Using the Online Learning Support Roles (OLSR) framework, 

outlining ten ways educators can help cultivate 21st-century skills, Nacu et al. (2018) studied one 

teacher and her 6th-grade English language arts classes at a predominantly Latino school, with 
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83% Spanish speakers. Students used iRemix, an online social learning network, which was rated 

relative to efficiency and effectiveness for the ten roles (Nacu et al., 2018). The research shed 

light on ways teachers can support middle school students, incl�X�G�L�Q�J���D�F�W�L�Q�J���D�V���³�H�Q�F�R�X�U�D�J�H�U�´���R�U��

�³�I�U�L�H�Q�G�´�����1�D�F�X���H�W���D�O�������������������S�������������������S�D�U�W�L�F�X�O�D�U�O�\���I�R�U���W�K�R�V�H���G�H�H�P�H�G���G�L�V�D�G�Y�D�Q�W�D�J�H�G����Similarly, in 

their quantitative study, Cohen and colleagues (2017) sought to examine which 21st-century 

skills were most valued and used in professional endeavors (Cohen et al., 2017). Skills most 

often employed were problem-solving, critical thinking, and communication while coding and 

designing ranked lower (Cohen et al., 2017). However, the students, 82% of which were African 

American from high-poverty Title I schools, believed coding was most used over skills like 

critical-thinking, and rated themselves low on the ability to problem solve and think critically 

(Cohen et al., 2017). To further concretize this disparity, in their work with Norwegian 9th 

graders, Siddiq and colleagues (2017) found that low socioeconomic students had diminished 

self-perceptions regarding technology use (Siddiq et al., 2017). These research-based examples 

highlight the importance of empowering marginalized populations by perpetuating technology-

based 21st-�F�H�Q�W�X�U�\���V�N�L�O�O�V�����7�K�L�V���L�V���S�D�U�W�L�F�X�O�D�U�O�\���L�P�S�R�U�W�D�Q�W���G�X�U�L�Q�J���W�K�H���³�I�R�U�P�D�W�L�Y�H�´���P�L�G�G�O�H���V�F�K�R�R�O��

years when students are developmentally impressionable (Scogin et al., 2017, p. 42).  

  Despite the possibilities technology affords, the ways it is currently being used do not 

necessarily translate into student-centered best practices (Kopcha et al., 2020). Ainley et al. 

(2016) conducted a study that spanned 3,300 schools and 21 countries, examining 8th-grade 

students to better understand their technology use in the classroom and in real-life circumstances 

(Ainley et al., 2016). Though scores fluctuated across countries, 81% were at a functional/basic 

level (1) to an independent level (3), while fewer achieved a level four where content was 

created to solve a problem for an outside audience (Ainley et al., 2016). Additionally, it was the 
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higher socioeconomic students who were associated with increased computer and information 

literacy (Ainley et al., 2016). Similarly, Stehle and Peters-Burton (2019) examined work from 

seven model inclusive STEM high schools to examine how 21st-century skills were being 

employed in the classroom and at what level. Although 75% of lessons focused on one 21st-

century skill, and 67% included two or more, when assessing the quality of integration, of the 67 

lesson plans examined, only five showed multiple skills being incorporated at consistently high 

levels (Stehle & Peters-Burton, 2019). Although technology has the capacity to amplify 21st-

century skills (Stehle & Peters-Burton, 2019), classroom teachers must play an integral role in 

the support and guidance needed for growth (Gonz‡lez-Salamanca et al., 2020). It is not the 

technology itself, but rather how it is used (Cardullo et al., 2017; Crook & Sharma, 2013; 

Hamilton et al., 2016; Romrell et al., 2014) in conjunction with pedagogical practices (Ntuli, 

2019) to promote deep learning (Cardullo et al., 2017; Crook & Sharma, 2013; Hamilton et al., 

2016; Romrell et al., 2014) that matters. 

Future Implications Regarding 21st Century Skills 

Research suggests that information and communication technologies (ICT) help promote 

21st-century skills (Almerich et al., 2020; Gonz‡lez-Salamanca et al., 2020; Schmid & Petko, 

2019; Uslu, 2018) as technology supports skill acquisition (Almerich et al., 2020; Gonz‡lez-

Salamanca et al., 2020) needed for the workforce (Almerich et al., 2020; Gonz‡lez-Salamanca et 

al., 2020; Lewin & McNicol, 2015; Siddiq et al., 2017) as well as for academia (Almerich et al., 

2020;  Lewin & McNicol, 2015; Siddiq et al., 2017). As access to technology becomes more 

wide-scale, shifts in practice (Almerich et al., 2020; Nacu et al., 2018) allow for greater student 

autonomy and integration of 21st-century competencies (Nacu et al., 2018). We know that 21st-

century skills are imperative to compete and thrive in a global economy (Ainley et al., 2016). 
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Additionally, the job market no longer emphasizes the recall of information in isolation 

(Geisinger, 2016) but rather the application of these skills in a collaborative environment to 

promote problem-solving (Cardullo et al., 2017; Geisinger, 2016; Scogin et al., 2017). These 

skills, which capitalize on innovative practices, go beyond the scope of traditional proficiencies 

typically emphasized in our school systems (Cohen et al., 2017). In fact, 21st-century 

competencies are often the ones lacking when students leave the K-12 realm and transition into 

the job force (Scogin et al., 2017). The education system is tasked with preparing students for a 

new world and occupations that may not even exist yet (Almerich et al., 2020); however, there is 

a dichotomy between what we prepare students for and what the real world expects of them 

(Scogin et al., 2017). This places urgency on educators to ensure that students leave the K-12 

environment with the skills they need to thrive in a future job market and are prepared to 

participate in a rapidly shifting society (Stehle & Peters-Burton, 2019). Teachers play an 

invaluable role in the promotion of 21st-century skills, particularly for low socioeconomic 

students (Nacu et al., 2018). 

Higher Order Thinking Skills  

 This section underscores the importance of higher-order thinking (HOT) by first defining 

and then expanding on the benefits and ways technology supports the cultivation of complex and 

critical thinking. Additionally, learning strategies inherent in higher-order thinking are elaborated 

on, including active, experiential, problem-based, and project-based learning. 

Definition of Higher Order Thinking 

 Higher-order thinking (HOT), also referred to as critical or reflective thinking (Hwang et 

al., 2018; Lee & Choi, 2017; Wijnen et al., 2023), requires increased cognition (Kim et al., 2020; 

Lee & Choi, 2017; Wijnen et al., 2023) in line with analysis (Holt et al., 2015; Kim et al., 2020; 
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Lee & Choi, 2017; Richmond et al., 2015; Sasson et al., 2018; Wijnen et al., 2023), synthesis 

(Holt et al., 2015; Kim et al., 2020; Richmond et al., 2015; Sasson et al., 2018), and evaluation of 

information (Kim et al., 2020; Lee & Choi, 2017; Richmond et al., 2015; Wijnen et al., 2023) for 

application of learning (Kim et al., 2020; Richmond et al., 2015). This type of learning aligns 

�Z�L�W�K���K�L�J�K�H�U���W�L�H�U�V���R�I���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\�����.�L�P���H�W���D�O�������������������0�X�Q�]�H�Q�P�D�L�H�U���	���5�X�E�L�Q������������������

Additionally, HOT implies the ability to think creatively (Kim et al., 2020; Richmond et al., 

2015) and solve problems (Kim et al., 2020; Sasson et al., 2018). This starkly contrasts with 

lower-order thinking, which promotes rote memorization of concepts and recall of facts (Crowe 

et al., 2008; Holt et al., 2015; Kim et al., 2020; Lee & Choi, 2017), known as surface-level 

thinking (Kim et al., 2020; Lee & Choi, 2017). These skills are often employed to fulfill short-

term tasks like test-taking, whereas HOT skills perpetuate wide-scale learning (Lee & Choi, 

2017) for purposes of problem-solving and to hone complex cognitive skills (Chidozie et al., 

2014; Munzenmaier & Rubin, 2013), thus positioning students for academic success (Chidozie et 

al., 2014). Though the definition of HOT has evolved over time (Lee & Choi, 2017), this type of 

deep learning implies active engagement (Lee & Choi, 2017) for the formulation of lasting 

knowledge (Crowe et al., 2008).  

Benefits of Higher Order Thinking 

 By cultivating HOT skills, students benefit in both academia and in the future workplace 

���.�L�P���H�W���D�O�������������������/�H�H���	���&�K�R�L�����������������D�V���W�K�H�\���D�U�H���E�H�W�W�H�U���S�U�H�S�D�U�H�G���³�I�R�U���W�K�H���V�R�F�L�H�W�\���R�I���W�R�P�R�U�U�R�Z�´��

(Kim et al., 2020, p. 2). Students who engage in HOT also demonstrate increased overall 

learning outcomes (Lee & Choi, 2017). To elevate learning to higher cognitive levels, student-

centered experiences should be employed (Cardullo et al., 2017; Holt et al., 2015; Liu et al., 

2020) as these take into account varying learner needs (Cardullo et al., 2017; Kim et al., 2020) 
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and drive instruction accordingly (Cardullo et al., 2017). This means posing deeper levels of 

questioning that require students to explain, problem-solve, argue key points, and justify them 

accordingly (Sasson et al., 2018).  This can occur through classroom discussion (Palincsar, 1998) 

as well as by allowing students to work collaboratively (Ntuli, 2019), as both have been found to 

promote deep levels of thinking (Ntuli, 2019; Palincsar, 1998). Lastly, problem-based learning 

helps boost HOT skills, as students are asked to think critically, employ creativity, and explore 

real-world contexts beyond the classroom walls (Sasson et al., 2018)  

 Research suggests that inquiry-based learning experiences are beneficial to promote 

HOT (Lee & Choi, 2017; Richmond et al., 2015). Lee and Choi (2017) found, through 

examination of undergraduate university students, that deep learning approaches predicted HOT. 

Similarly, in their double experimental study, Richmond and colleagues (2015) found that 

students who took part in inquiry-based learning opportunities outperformed those who 

experienced a traditional classroom approach, noting inquiry-based learning increased both 

lower and higher-order thinking skills (Richmond et al., 2015).   

Technology-Supported Higher Order Thinking 

Additionally, technology integration aids in the attainment of HOT skills (Cheah et al., 

2023). Technology can improve the overall quality of learning (Lee & Choi, 2017) by fostering 

HOT skills (Kim et al., 2020; Wijnen et al., 2023) to promote student autonomy, extending 

opportunities to create content versus consume material (Geer et al., 2017). Technology can also 

enrich learning (Geer et al., 2017) via collaborative practices, as HOT was increased when 

students worked together (Hwang et al., 2018; Ntuli, 2019; Wijnen et al., 2023). In their study 

exploring student learning through mobile technology, Hwang et al. (2018) found that 

communication and collaborative practices were amplified through comprehensive discussion, 
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and as a result, increased HOT ensued. Similarly, Kim et al. (2020), in their survey-based 

�U�H�V�H�D�U�F�K�����Q�R�W�H�G���W�K�D�W���W�H�F�K�Q�R�O�R�J�\���L�Q�W�H�J�U�D�W�L�R�Q���E�H�Q�H�I�L�W�W�H�G���E�R�W�K���V�W�X�G�H�Q�W�V�¶���+�2�7���D�V���Z�H�O�O���D�V���W�K�H�L�U��

engagement in learning. Likewise, in their systematic literature review, Crompton et al. (2019) 

investigated how technology impacts levels of student cognition from pre-kindergarten through 

grade 12 and discovered that overall, 60% of the time students were engaged in HOT tasks, with 

elementary and high school studies involved in the creation of content at least a third of the time. 

Technology has the capacity to foster active engagement and, therefore, perpetuate HOT (Kim et 

al., 2020). 

Limitations of Technology in Support of Higher Order Thinking 

 Although technology has the capacity to cultivate HOT (Kim et al., 2020; Wijnen et al., 

2023), the ways in which it is leveraged do not always promote deep levels of cognition 

(Crompton et al., 2019; Nussbaum et al., 2021). Despite ample new technologies, teachers often 

refrain from using technology to promote HOT (Wijnen et al., 2023). Thus, learning stagnates at 

lower tiers of thinking (Crook & Sharma, 2013; Hawk et al., 2021; Holt et al., 2015) with 

emphasis on tasks like word processing (Crook & Sharma, 2013), internet searching (Crook & 

Sharma, 2013; Hawk et al., 2021) or defining unknown words (Hawk et al., 2021). In their 

research with high school students, Hawk et al. (2021) investigated ways technology was 

integrated to enhance learning. They found that use differed across various content areas, with 

math use occurring less frequently and lower-level types of thinking pervasive (remembering and 

understanding) across all disciplines (Hawk et al., 2021). In their mixed methods systematic 

review examining technology-centered classroom practices among marginalized populations, 

�&�K�H�D�K���H�W���D�O�������������������I�R�X�Q�G���W�K�D�W���D�O�W�K�R�X�J�K���W�H�D�F�K�H�U�V���X�V�H�G���W�H�F�K�Q�R�O�R�J�\���W�R���D�L�G���L�Q���V�W�X�G�H�Q�W�V�¶���N�Q�R�Z�O�H�G�J�H��

acquisition and increased digital literacy, focus on higher-order thinking occurred less 
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frequently. Likewise, a study conducted by Crook and Sharma (2013) examining 14 high schools 

ranging from low to high socioeconomic status noted a similar trend. They found that with both 

students and teachers alike, the top three most integrated forms of technology were all at a low 

level (Crook & Sharma, 2013). This dichotomy found in technology-enhanced higher-order 

thinking practices, with some achieving high levels (Crompton et al., 2019; Hwang et al., 2018; 

Kim et al., 2020) while others lack a deep learning experience (Crook & Sharma, 2013; Hawk et 

al., 2021), warrants further investigation. 

 �7�R���W�U�X�O�\���L�Q�F�U�H�D�V�H���+�2�7�����³�W�L�P�H�����S�U�D�F�W�L�F�H�����D�Q�G���J�X�L�G�D�Q�F�H�´���D�U�H���Q�H�H�G�H�G�����+�R�O�W���H�W���D�O�������������������S����

13). Richmond and colleagues (2015) posit that for higher-order learning to flourish, lower-level 

understanding must first be structured and supported (Richmond et al., 2015). Their study 

underscored the importance of building a strong foundation of lower-tiered skills on which 

higher-order thinking can be built (Richmond et al., 2015). In fact, it was found that surface-level 

learning does not negatively impact HOT (Lee & Choi, 2017). However, remaining at these 

lower tiers does not in itself translate to increased learning (Zhai et al., 2019). To attain higher 

levels of learning, purposeful pedagogical shifts (Crompton et al., 2019), alignment with learning 

goals that promote HOT (Kim et al., 2020), and the use of technology to bolster deep versus 

surface learning (Crompton et al., 2019) are necessary.  

Critical Thinking 

 Critical thinking, often referred to as higher-order thinking (Holt et al., 2015; Hwang et 

al., 2018; Wijnen et al., 2023) and synonymous with problem-solving (Hwang et al., 2018; 

Lewin & McNicol, 2015) is comprised of analytical thinking, synthesis (Holt et al., 2015; Lewin 

& McNicol, 2015; Nussbaum et al., 2021) and evaluation of information (Lewin & McNicol, 

�������������1�X�V�V�E�D�X�P���H�W���D�O�������������������L�Q���O�L�Q�H���Z�L�W�K���K�L�J�K�H�U���W�L�H�U�V���R�I���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\�����+�L�J�J�L�Q�V����������������
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Wijnen et al., 2023). This contrasts with lower-�O�H�Y�H�O�����³�G�L�G�D�F�W�L�F�´���S�U�D�F�W�L�F�H�V�����+�R�O�W���H�W���D�O�������������������S������������

like collecting information (Higgins, 2014) for purposes of remembering or explaining (Holt et 

al., 2015). A key component of 21st-century competencies (Kong, 2015), critical thinking skills 

�D�U�H���F�U�X�F�L�D�O���L�Q���W�K�H���Z�R�U�N�S�O�D�F�H�����+�R�O�W���H�W���D�O�������������������D�Q�G���D�U�H���D�O�V�R���F�R�Q�V�L�G�H�U�H�G���³�D���O�L�E�H�U�D�W�L�Q�J���I�R�U�F�H���L�Q��

�H�G�X�F�D�W�L�R�Q�´�����+�L�J�J�L�Q�V�����������������S�����������������&�U�L�W�L�F�D�O���W�K�L�Q�N�L�Q�J���D�O�V�R���S�U�R�P�R�W�H�V���F�U�H�D�W�L�Y�L�W�\�����D�V���L�W���D�O�O�R�Z�V���I�R�U��

divergent thinking, the purposeful discovery of information (Higgins, 2014), and the inclusion of 

reflective practice (Guo & Woulfin, 2016; Higgins, 2014; Hwang et al., 2018; Lewin & 

McNicol, 2015).  

Technology has the potential to improve engagement and increase critical thinking 

(Kong, 2015). In a three-year exploratory study, Kong (2015) examined the cultivation of critical 

thinking skills in secondary classrooms. They found the most statistically significant growth 

occurred in year two, with overall growth in critical thinking competencies taking place over the 

entire span of the study (Kong, 2015). With technology, students were able to work 

independently and collaboratively on five types of critical thinking questions, scoring highest in 

hypothesis identification tasks (Kong, 2015). Likewise, in their design-based research, Liang and 

Fung (2020) developed a program to enhance critical thinking skills via WebQuests, an inquiry-

driven, web-based form of instruction to procure information and solve problems through 

analysis, synthesis, and evaluation of content (Liang & Fung, 2020). Critical thinking was 

�H�P�S�O�R�\�H�G���W�K�U�R�X�J�K�R�X�W���W�K�H���:�H�E�4�X�H�V�W���D�F�W�L�Y�L�W�\�����D�O�R�Q�J���Z�L�W�K���³�H�[�S�O�R�U�D�W�R�U�\�´���G�L�D�O�R�J�X�H���R�U���F�R�Q�V�W�U�X�F�W�L�Y�H��

examination of a topic through peer collaboration (Liang & Fung, 2020, p. 2). To enhance 

learning, critical thinking should be taught explicitly (Higgins, 2014; Liang & Fung, 2020) and 

woven into curricular experiences (Higgins, 2014; Kong, 2015) with adequate t�L�P�H���W�R���³�P�D�V�W�H�U�´��

skills (Kong, 2015, p. 22) thereby leveraging technology in ways that promote deep thinking. 
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Learning Strategies to Promote HOT 

 Higher-order thinking is achieved through a variety of learning strategies, including 

active learning, experiential learning, problem-based learning, and project-based learning. 

Although similar in nature, there are distinctions in each, which will be explained in the 

following section. 

Active Learning 

Active learning comprises a variety of classroom practices (Nicol et al., 2018) to promote 

higher-order thinking (Kim et al., 2020; Lu et al., 2019; Nicol et al., 2018; Richmond et al., 

2015). Students participate in cooperative endeavors (Lu et al., 2019) or project-based learning 

opportunities (Lu et al., 2019; Nicol et al., 2018) and then reflect on their experiences (Lu et al., 

2019). This includes taking part in role-playing (Lu et al., 2019) or in simulations (Kim et al., 

2020; Ntuli, 2019), where active learning opens the doors to opportunities that would otherwise 

not be available within the confines of the classroom (Ntuli, 2019). Active learning also includes 

multi-sensory experiences (Ntuli, 2019) that promote learning by doing (Gonz‡lez-Salamanca et 

�D�O�������������������.�L�P���H�W���D�O�������������������1�W�X�O�L�������������������R�I�W�H�Q���U�H�I�H�U�U�H�G���W�R���D�V���³�K�D�Q�G�V-�R�Q�´���O�H�D�U�Q�L�Q�J�����1�W�X�O�L�����������������S����

724). Additionally, active learning stimulates problem-solving skills (Cardullo et al., 2017; Nicol 

et al., 2018) and moves students away from the lowe�U���W�L�H�U�V���R�I���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\�����Z�K�L�F�K��

emphasize remembering and understanding (Cardullo et al., 2017) toward analysis, synthesis, 

and evaluation (Kim et al., 2020; Lu et al., 2019). Students become content creators to 

demonstrate deep learning of a topic (Lu et al., 2019) and engage in meaningful experiences 

through collaboration (Nicol et al., 2018).  

To create an active learning environment, teachers must be well-versed in content 

knowledge (Cardullo et al., 2017; Ntuli, 2019) as well as metacognitive practices (Cardullo et al., 
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2017). With pedagogy at the forefront (Cardullo et al., 2017), instructional design becomes key 

to creating active learning experiences that promote the creation of content versus perpetuating 

lecture-dominated, passive learning (Lu et al., 2019). This allows for personalization of the 

experience (Cardullo et al., 2017) while also shifting the traditional teacher-dominated focus, 

giving students a voice in the direction of the curriculum taught (Gonz‡lez-Salamanca et al., 

2020; Nicol et al., 2018) and the pace in which it unfolds (Nicol et al., 2018). It is important to 

note that teacher-dominated practices are beneficial when information needs to be disseminated 

to students directly, but active learning cultivates a student-centered environment (Kim et al., 

2020; Nicol et al., 2018) that focuses on reasoning and critical thinking skills (Nicol et al., 2018). 

In this regard, teachers and students become co-constructors of knowledge (Cardullo et al., 

2017), providing students ownership of their learning and the opportunity to collaborate with 

peers (Nicol et al., 2018). 

Technology plays a key role in supporting active learning (Kim et al., 2020; Uslu, 2018); 

however, how it is employed is crucial to enhance instruction (Nicol et al., 2018). Nicol and 

colleagues (2018) discovered in their study of low versus high-technology active learning 

�F�O�D�V�V�U�R�R�P�V���W�K�D�W���W�K�H�U�H���Z�D�V���Q�R���V�L�J�Q�L�I�L�F�D�Q�W���G�L�I�I�H�U�H�Q�F�H���E�H�W�Z�H�H�Q���V�W�X�G�H�Q�W�V�¶���J�U�D�G�H�V���L�Q���W�K�H���W�Z�R��

environments, but more problems arose in the high technology classroom (Nicol et al., 2018). 

They noted that although active learning is beneficial, the distractions that technology can bring 

may not be optimal for deep learning (Nicol et al., 2018). Conversely, in their 2019 case study 

spanning two years, Lu et al. used the flipped classroom approach and investigated student 

performance using discussion forums based on topics of student interest. Findings in the second 

year of the study suggested that learning was enhanced with the technology-supported active 

learning opportunity, noting that content creation helped improve both learning and motivation 
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(Lu et al., 2019). Therefore, technology should support learning objectives (Cardullo et al., 2017; 

Kim et al., 2020) and align with student-�F�H�Q�W�H�U�H�G���E�H�V�W���S�U�D�F�W�L�F�H�V�����8�V�O�X�����������������³�H�T�X�L�W�D�E�O�\����

�H�I�I�L�F�L�H�Q�W�O�\���D�Q�G���H�I�I�H�F�W�L�Y�H�O�\�´�����&�D�U�G�X�O�O�R���H�W���D�O�������������������S�������������W�R���Q�X�Uture various learner needs while 

also capitalizing on their interests (Cardullo et al., 2017; Gonz‡lez-Salamanca et al., 2020). 

Experiential Learning 

 Experiential learning promotes higher-order thinking, critical thinking, and active 

learning (Nicol et al., 2018; Scogin et al., 2017). John Dewey (1915), an early proponent of 

�H�[�S�H�U�L�H�Q�W�L�D�O���O�H�D�U�Q�L�Q�J�����Q�R�W�H�G���W�K�D�W���O�H�D�U�Q�L�Q�J���V�K�R�X�O�G���Q�R�W���E�H���P�H�U�H�O�\���³�W�R���D�F�F�X�P�X�O�D�W�H �L�Q�I�R�U�P�D�W�L�R�Q�´�����S����

���������E�X�W���L�Q�V�W�H�D�G���D�G�Y�R�F�D�W�H�G���I�R�U���W�K�H���S�H�U�S�H�W�X�D�W�L�R�Q���R�I���³�P�R�U�H���D�F�W�L�Y�H�����H�[�S�U�H�V�V�L�Y�H���D�Q�G���V�H�O�I-directing 

�I�D�F�W�R�U�V�´�����S�������������L�Q���W�K�H���F�O�D�V�V�U�R�R�P�����+�H���D�U�J�X�H�G���W�K�D�W���F�K�L�O�G�U�H�Q���V�K�R�X�O�G���E�H���D�E�O�H���W�R���V�H�H�N���V�R�O�X�W�L�R�Q�V���W�R��

�S�U�R�E�O�H�P�V���R�Q���W�K�H�L�U���R�Z�Q�����Q�R�W�L�Q�J���W�K�D�W���Z�H���³�O�H�D�U�Q���I�U�R�P �H�[�S�H�U�L�H�Q�F�H�´�����'�H�Z�H�\�����������������S���������������,�W���L�V���L�Q���W�K�L�V��

type of environment that students take part in learning to help concretize and internalize 

concepts, all while embracing mistakes and then learning from them (Scogin et al., 2017). In 

addition, students typically work collaboratively while engaging in tasks (Nicol et al., 2018). 

Both problem-based (Nicol et al., 2018; Scogin et al., 2017) and project-based learning fall under 

the umbrella of experiential learning (Kokotsaki et al., 2016; Scogin et al., 2017) while 

simultaneously encompassing active learning principles (Dolmans et al., 2016; Miller & Krajcik, 

2019). In both types of learning experiences, students set forth to understand a problem (Miller 

& Krajcik, 2019; Scogin et al., 2017) and work to solve it (Liu et al., 2020; Miller & Krajcik, 

2019; Scogin et al., 2017) through the application of skills (Liu et al., 2020). Both problem-based 

and project-based learning seek to move students from consumers to creators of content (Scogin 

et al., 2017). However, problem-based learning concentrates more on the learning process 

���.�R�N�R�W�V�D�N�L���H�W���D�O�������������������D�Q�G���L�V���P�R�U�H���³�R�S�H�Q-�H�Q�G�H�G�´���L�Q���Q�D�W�X�U�H�����Z�K�H�U�H���S�U�R�G�X�F�W�V���F�D�Q���E�H���Z�U�L�W�W�H�Q���R�U��
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spoken (Scogin et al., 2017, p. 40), while project-based learning typically entails the construction 

of a tangible product (Kokotsaki et al., 2016; Scogin et al., 2017). 

 In their mixed methods study, Scogin and colleagues (2017) examined 7th-grade 

students who took part in either a traditional or experiential program to determine impacts on 

standardized testing and overall learning (Scogin et al., 2017). Though no significant difference 

was found in test scores between the two groups, motivation was increased in the experiential 

group, and students saw value in collaborative practices along with connections to their futures, 

answering the often-�D�V�N�H�G���T�X�H�V�W�L�R�Q���³�+�R�Z���Z�L�O�O���>schoolwork�@���D�S�S�O�\���W�R���P�H���L�Q���W�K�H���I�X�W�X�U�H�"�´�����6�F�R�J�L�Q��

et al., 2017, p. 52). Given the benefits of experiential learning in the promotion of 21st-century 

skills, K-12 schools must strive to emphasize more of these practices and prepare students for the 

world that exists beyond the classroom (Scogin et al., 2017).  

Problem-Based Learning 

 Problem-based learning is a theoretical and practical pedagogical approach where 

students work toward understanding an authentic issue and seek practical solutions to solve it 

(Scogin et al., 2017). Problem-based learning is one type of student-centered learning that is built 

upon the opportunity to research, analyze, explain (Dolmans et al., 2016; Liu et al., 2020) and 

elucidate pertinent issues (Liu et al., 2020). Also known as inquiry-driven learning (Keiler, 2018; 

Liu et al., 2020; Richmond et al., 2015), students investigate a topic and seek to answer it 

through the application of skills (Liu et al., 2020), thereby promoting active learning (Dolmans et 

al., 2016). Problem-based learning increases self-motivation and plays a role in fostering deep 

versus surface learning (Dolmans et al., 2016). Additionally, problem-based learning promotes 

student empowerment and is therefore considered student-centered (Liu et al., 2020).  
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 Despite similarities to other learner-centered techniques, key differences are inherent in 

problem-based learning (Liu et al., 2020). First, issues under investigation must have multiple 

answers to a single problem (Liu et al., 2020). Next, students guide the learning process, and 

teachers act as supportive mentors (Dolmans et al., 2016; Keiler, 2018; Liu et al., 2020). Lastly, 

student collaboration must take place (Liu et al., 2020). This encourages student ownership of 

the learning (Cardullo et al., 2017; Dolmans et al., 2016) as they have ample freedom to select a 

problem and investigate resources (Dolmans et al., 2016) in line with real-world experiences 

(Cardullo et al., 2017; Richmond et al., 2015), to promote 21st-century skills (Cardullo et al., 

2017). 

 Technology supports problem-based learning in ways that promote collaborative and 

reflective practice (Cardullo et al., 2017). This was illustrated in the Liu et al. (2020) qualitative 

study, where researchers examined technology integration in a problem-based learning program 

at a low-income middle school. Using real-life scenarios, students, through the guidance of their 

teachers, took on the role of scientists in an immersive multimedia experience (Liu et al., 2020). 

Students were able to work collaboratively, and findings suggest that motivation, higher-order 

thinking, and engagement all increased as a result (Liu et al., 2020). 

 Despite benefits, challenges associated with problem-based learning can make K-12 

adoption more difficult, most predominantly in the area of pedagogical practices (Liu et al., 

2020). Teachers struggled with the shift in roles, striking a balance in a student-centered 

paradigm, particularly knowing when to relinquish control and how often to follow up with 

guidance (Liu et al., 2020). Students shared similar perspectives, especially those who were used 

to teacher-dominant, lecture-style classes and then found themselves suddenly thrust into the 

freedom and autonomy of a problem-based learning environment (Liu et al., 2020). In their 2016 
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systematic literature review, Dolmans and colleagues noted a similar concern in that students 

new to problem-based learning may perceive the independent nature of the tasks too daunting, 

thus increasing disinterest in learning (Dolmans et al., 2016). This sentiment is echoed in the 

work of Nicol et al. (2018) regarding active learning and ways it promotes a constant state of 

engagement with limited down-time, and whether this could be troublesome for some students. 

Along these lines, problems also surfaced �F�R�Q�F�H�U�Q�L�Q�J���³�X�Q�G�H�U-�U�H�S�U�H�V�H�Q�W�H�G���S�R�S�X�O�D�W�L�R�Q�V�´���D�Q�G��

potential difficulties meeting the needs of those with learning disabilities, struggling students, 

and below-grade-level learners (Liu et al., 2020, p. 12).  

Project Based Learning 

 Project-based learning is another pedagogical approach that promotes higher-order 

thinking, active learning (Miller & Krajcik, 2019), and critical thinking skills (Cardullo et al., 

2017; Keiler, 2018) to perpetuate deep learning (Cardullo et al., 2017; Miller & Krajcik, 2019). 

Inherent in the design is the creation of an artifact based on an inquiry question (Kokotsaki et al., 

2016; Miller & Krajcik, 2019; Scogin et al., 2017) in a real-world context (Cardullo et al., 2017; 

Keiler, 2018; Kokotsaki et al., 2016; Stehle & Peters-Burton, 2019) where students work 

collaboratively (Cardullo et al., 2017; Kokotsaki et al., 2016; Miller & Krajcik, 2019) to benefit 

the larger community (Miller & Krajcik, 2019). In this regard, project-based learning is reflective 

of a constructivist paradigm (Kokotsaki et al., 2016). As in problem-based learning, teachers act 

�D�V���D���P�H�Q�W�R�U���D�Q�G���J�X�L�G�H�����&�D�U�G�X�O�O�R���H�W���D�O���������������������Z�K�L�O�H���V�W�X�G�H�Q�W�V�¶���F�R�O�O�D�E�R�U�D�W�L�Y�H���H�Q�G�H�D�Y�R�U�V���D�O�O�R�Z���W�K�H�P��

to make mistakes, iterate based on new understanding, and embrace creativity in the process 

(Miller & Krajcik, 2019; Stehle & Peters-Burton, 2019). Often, project-based learning is 

reserved for more well-funded schools (Miller & Krajcik, 2019; Tawfik et al., 2016), private 

institutions, and charter schools, yet it has the capacity to create inclusive learning experiences 
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for all learners (Miller & Krajcik, 2019). Since project-based learning is built upon student 

�L�Q�W�H�U�H�V�W���D�Q�G���H�[�S�D�Q�G�V���W�K�H���U�H�D�F�K���U�H�J�D�U�G�O�H�V�V���R�I���³�F�X�O�W�X�U�H�����U�D�F�H�����6�(�6���>�V�R�F�L�R�H�F�R�Q�R�P�L�F���V�W�D�W�X�V�@���D�Q�G��

�J�H�Q�G�H�U�´�����0�L�O�O�H�U���	���.�U�D�M�F�L�N�����������������S�������������E�\���K�D�U�Q�H�V�V�L�Q�J���W�K�H�V�H���W�\�S�H�V���R�I���Oearning experiences, we can 

potentially obviate systemic inequities (Miller & Krajcik, 2019).  

Constructivism 

The subsequent section will focus on Constructivism. An explanation of the theory will 

be discussed relative to key underlying premises. Types of constructivist approaches will be 

outlined along with roles teachers play to promote a constructivist environment. Ways that 

technology serves to support a constructivist paradigm will be explored, as well as 

misconceptions and implications for learning. 

What is Constructivism? 
 
 There are numerous forms of constructivism (Palincsar, 1998) built around the works of 

Piaget, Vygotsky (Fox, 2001; Ntuli, 2019), and Dewey (Ntuli, 2019; Pardjono, 2016), among 

�R�W�K�H�U�V�����&�R�Q�V�W�U�X�F�W�L�Y�L�V�P���L�V���F�R�Q�V�L�G�H�U�H�G���W�R���E�H���³�D���W�K�H�R�U�\���D�E�R�X�W���N�Q�R�Z�O�H�G�J�H���D�Q�G���O�H�D�U�Q�L�Q�J�´���U�D�W�K�H�U���W�K�D�Q��

one of teaching (Mitry , 2021, p. 42), though the heart of constructivism promotes a foundational 

shift in the ways we teach and, consequently, how students learn (Mayer, 2004). Contrary to 

behaviorist thinking, which promotes a passive environment (Fox, 2001) where students learn 

through stimulation and response (Fox, 2001; Lowyck, 2014), inevitably perpetuating fact and 

�U�H�F�D�O�O���D�V���D���U�H�V�X�O�W���R�I���³�G�L�U�H�F�W���L�Q�V�W�U�X�F�W�L�R�Q�´�����3�D�O�L�Q�F�V�D�U�����������������S�����������������D���F�R�Q�V�W�U�X�F�W�L�Y�L�V�W���D�S�S�U�R�D�F�K���I�R�V�W�H�U�V��

active (Anderson et al., 2001; Dewey, 1915; Fox, 2001; Holmes et al., 2015; Kim et al., 2020; 

Mayer, 2004; Mitry , 2021; Palincsar, 1998; Pardjono, 2016; Pourhosein Gilakjani et al., 2013) 

�³�P�H�D�Q�L�Q�J���P�D�N�L�Q�J�´�����3�D�O�L�Q�F�V�D�U�����������������S���������������E�\���F�R�Q�Q�H�F�W�L�Q�J���Q�H�Z�O�\���D�F�T�X�L�U�H�G���N�Q�R�Z�O�H�G�J�H���W�R��
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preexisting understanding (Anderson et al., 2001; Lowyck, 2014; Mayer, 2004; Mitry , 2021; 

Powell & Kalina, 2009; Sasson et al., 2018). Focus is placed on the creation of knowledge, not 

�R�Q���W�K�H���³�U�H�S�U�R�G�X�F�W�L�R�Q�´���R�I���L�W����Mitry �����������������S���������������7�K�X�V�����N�Q�R�Z�O�H�G�J�H���L�V���R�E�W�D�L�Q�H�G���W�K�U�R�X�J�K���³�G�\�Q�D�P�L�F�´��

���/�R�Z�\�F�N�����������������S�����������Y�H�U�V�X�V���³�V�W�D�W�L�F�´���P�H�D�Q�V�����/�R�Z�\�F�N�����������������S�����������3�R�X�U�K�R�V�H�L�Q���*�L�O�D�N�M�D�Q�L���H�W���D�O������

2013; p. 51; Scogin et al., 2017, p. 40). 

 Inherent in the constructivist paradigm are key underlying premises. First, students are 

�³�D�F�W�L�Y�H���D�J�H�Q�W�V���L�Q���W�K�H�L�U���R�Z�Q���O�H�D�U�Q�L�Q�J�´�����$�Q�G�H�U�V�R�Q���H�W���D�O�������������������S���������������0�H�U�H���G�H�P�R�Q�V�W�U�D�W�L�R�Q�����+�R�O�P�H�V��

et al., 2015), where teachers impart knowledge onto students (Dewey, 1915; Keiler, 2018; 

Pardjono, 2016), is in direct opposition to constructivist views (Dewey, 1915; Keiler, 2018), 

rather, an active, self-directed environment pervades (Dewey, 1915). This is realized through 

discovery learning (Lowyck, 2014; Mayer, 2004; Mitry, 2021; Powell & Kalina, 2009), inquiry 

learning (Lowyck, 2014; Mitry , 2021; Powell & Kalina, 2009), hands-on activities (Mayer, 

2004; Mitry , 2021) and collaborative problem-based learning (Mitry , 2021; Powell & Kalina, 

2009) where the element of interactivity is woven into classroom practice (Mayer, 2004). Dewey 

���������������D�G�Y�R�F�D�W�H�G���I�R�U���W�K�H���³�F�K�L�O�G���W�R���U�H�D�O�L�]�H���D���S�U�R�E�O�H�P���R�Q���K�L�V���R�Z�Q�����V�R���W�K�D�W���K�H���L�V���V�H�O�I-induced to 

�D�W�W�H�Q�G���L�Q���R�U�G�H�U���W�R���I�L�Q�G���R�X�W���L�W�V���D�Q�V�Z�H�U�´�����S�����������������+�H�Q�F�H�����W�K�H���W�H�U�P���³�F�R�Q�V�W�U�X�F�W�´���L�V���S�D�U�D�P�R�X�Q�W���L�Q���D��

constructivist approach, as this is how learning is crafted- through active engagement in the 

learning experience (Ntuli, 2019, p.723). Students also use previous understanding (Anderson et 

al., 2001) as a result of experiences (Mitry , 2021; Pardjono, 2016; Pourhosein Gilakjani et al., 

2013; Sasson et al., 2018) that are meaningful to the learner (Mitry , 2021; Powell & Kalina, 

2009) on which to construct new knowledge (Anderson et al., 2001). When students acquire new 

knowledge, they organize it within their own schematic structure and connect it to previous 

understanding (Mayer, 2002, 2004; Mitry , 2021) to create meaningful learning (Mayer, 2002, 
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2004). Another essential premise of constructivism is the student-centered (Keiler, 2018; Mitry , 

2021; Pardjono, 2016; Pourhosein Gilakjani et al., 2013) nature of the theory (Mitry , 2021). 

Learning is not teacher-driven, rather knowledge is crafted by the learner (Pourhosein Gilakjani 

et al., 2013).  

 Additionally, HOT is emphasized through a constructivist approach (Keiler, 2018; Sasson 

et al., 2018) by inspiring creativity and innovative practice, as well as promoting higher levels of 

�%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\�����6�D�V�V�R�Q���H�W���D�O���������������������7�K�L�V���L�V���L�O�O�X�V�W�U�D�W�H�G���L�Q���W�K�H Sasson et al. (2018) research, 

where they investigated a constructivist-centered, project-based learning approach with ninth and 

tenth graders. They found that the experimental group outperformed the control group over the 

span of the two-year study, show�L�Q�J���D���³�V�L�J�Q�L�I�L�F�D�Q�W���D�G�Y�D�Q�W�D�J�H�´�����S���������������L�Q���F�U�L�W�L�F�D�O���W�K�L�Q�N�L�Q�J�����Z�K�L�O�H��

the traditional group resulted in no significant changes. Granted, there were some limitations 

inherent in the study, but overall, their work spoke to the notion that innovative, constructivist 

learning experiences have the propensity to promulgate HOT (Sasson et al., 2018). 

Cognitive and Social Constructivism 

 �7�Z�R���W�\�S�H�V���R�I���F�R�Q�V�W�U�X�F�W�L�Y�L�V�P�����F�R�J�Q�L�W�L�Y�H�����E�D�V�H�G���R�Q���3�L�D�J�H�W�¶�V���W�K�H�R�U�\�����D�Q�G���V�R�F�L�D�O�����E�D�V�H�G���R�Q��

�9�\�J�R�W�V�N�\�¶�V���Z�R�U�N����Mitry , 2021; Ntuli, 2019; Powell & Kalina, 2009), emphasize inquiry-based 

�O�H�D�U�Q�L�Q�J���W�K�D�W���S�U�R�P�R�W�H�V���W�K�H���D�W�W�D�L�Q�P�H�Q�W���R�I���D���V�W�X�G�H�Q�W�¶�V���X�O�W�L�P�D�W�H���S�R�W�H�Q�W�L�D�O�����3�R�Z�H�O�O���	���.�D�O�L�Q�D������������������

However, there are key differences between the two. Piaget focused on the individual creating 

meaning through active engagement with the environment, while Vygotsky believed learning is 

created socially under the tutelage of a knowledgeable adult influence (Ntuli, 2019). In this 

regard, cognitive constructivists highlight diversity of thought, while social constructivists 

gravitate toward the adoption of similar ideas shared among learners (Palincsar, 1998).  
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 Cognitive constructivism was coined by Jean Piaget, a developmental psychologist 

(Powell & Kalina, 2009). Fundamental to his work was the notion that learning must be created 

�X�V�L�Q�J���R�Q�H�¶�V���R�Z�Q���N�Q�R�Z�O�H�G�J�H�����³�Q�R�W���D�E�V�R�U�E�H�G���S�D�V�V�L�Y�H�O�\���I�U�R�P���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W�´�����3�D�U�G�M�Rno, 2016, p. 

167). This occurred through assimilation and accommodation (Pardjono, 2016; Powell & Kalina, 

2009) while undergoing four cognitive developmental stages: sensorimotor, preoperational, 

concrete operational, and formal operational (Powell & Kalina, 2009). Assimilation, or 

�N�Q�R�Z�O�H�G�J�H���R�I���D���V�L�W�X�D�W�L�R�Q�����3�D�U�G�M�R�Q�R�����������������3�R�Z�H�O�O���	���.�D�O�L�Q�D�����������������L�Q���O�L�Q�H���Z�L�W�K���R�Q�H�¶�V��

�F�R�U�U�H�V�S�R�Q�G�L�Q�J���G�H�Y�H�O�R�S�P�H�Q�W�D�O���V�W�D�J�H�����3�D�U�G�M�R�Q�R�����������������D�Q�G���D�F�F�R�P�P�R�G�D�W�L�R�Q�����Z�K�H�U�H���R�Q�H�¶�V���V�F�K�H�P�D��

is altered as a result of new learning (Pardjono, 2016; Powell & Kalina, 2009), work together to 

create equilibrium or a state of balance (Pardjono, 2016; Powell & Kalina, 2009) for the learner.  

 �/�H�Y���9�\�J�R�W�V�N�\�����L�Q���F�R�Q�W�U�D�V�W���W�R���3�L�D�J�H�W�¶�V���Z�R�U�N�����E�H�O�L�H�Y�H�G���W�K�D�W���W�K�H���V�R�F�L�D�O���D�V�S�H�F�W���Z�D�V��

foundational to learning (Gonz‡lez-Salamanca et al., 2020; Mitry , 2021; Ntuli, 2019; Powell & 

Kalina, 2009). Under the social constructivist approach, learners work together to solve problems 

and, in doing so, share ideas and build on their own knowledge base (Nicol et al., 2018). This 

includes working with both teachers as well as peers (Powell & Kalina, 2009; Vygotsky, 1978) 

�L�Q���D���Y�D�U�L�H�W�\���R�I���Z�D�\�V���W�K�D�W���S�U�R�P�R�W�H���³�G�H�H�S�H�U���F�R�J�Q�L�W�L�Y�H���S�U�R�F�H�V�V�L�Q�J�´�����3�D�O�L�Q�F�V�D�U�����������������S����������������

�6�W�X�G�H�Q�W�V���V�H�U�Y�H���D�V���³�F�R-designers'' of their learning experiences (Gonz‡lez-Salamanca et al., 2020, 

p. 13) with teachers serving as supportive guides and mentors (Pardjono, 2016; Powell & Kalina, 

2009) who offer feedback, redirection (Pourhosein Gilakjani et al., 2013), and encourage 

reflective practice (Mitry , 2021; Pourhosein Gilakjani et al., 2013; Sasson et al., 2018). Contrary 

�W�R���3�L�D�J�H�W�¶�V���Z�R�U�N�����Z�K�L�F�K���F�R�L�Q�F�L�G�H�V���Z�L�W�K���V�W�D�J�H�V���R�I���G�H�Y�H�O�R�S�P�H�Q�W�����9�\�J�R�W�V�N�\�����������������Q�R�W�H�G���W�K�D�W���³�W�K�H��

�R�Q�O�\���J�R�R�G���O�H�D�U�Q�L�Q�J���L�V���W�K�D�W���Z�K�L�F�K���L�V���L�Q���D�G�Y�D�Q�F�H���R�I���G�H�Y�H�O�R�S�P�H�Q�W�´�����S���������������+�H���E�H�O�L�H�Y�H�G���O�H�D�Uning 

should take place in the Zone of Proximal Development (ZPD) or the distance between what the 
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child can accomplish independently and what he or she can aspire to under the guidance of a 

knowledgeable adult (Gonz‡lez-Salamanca et al., 2020; Pardjono, 2016; Powell & Kalina, 2009; 

Vygotsky, 1978).  

Vygotsky (1978) steadfastly believed that by providing students with text and lecture-

dominant instruction, the opportunity to interact with teachers and peers was not optimized. 

�5�D�W�K�H�U�����D���F�R�O�O�D�E�R�U�D�W�L�Y�H���H�Q�G�H�D�Y�R�U�����Z�L�W�K���W�K�H���D�E�L�O�L�W�\���W�R���G�H�V�F�U�L�E�H���R�Q�H�¶�V���W�K�L�Q�N�L�Q�J to another (Palincsar, 

1998), helped strengthen students' acquisition of knowledge (Gonz‡lez-Salamanca et al., 2020). 

In the classroom setting, this can include group projects (Powell & Kalina, 2009), teacher 

�P�R�G�H�O�L�Q�J���R�I���³�W�K�L�Q�N-�D�O�R�X�G�V�´�����3�D�O�L�Q�F�V�D�U�����������������S. 348), cooperative learning practices (Powell & 

�.�D�O�L�Q�D�������������������³�U�H�F�L�S�U�R�F�D�O���W�H�D�F�K�L�Q�J�´�����3�D�O�L�Q�F�V�D�U�����������������S���������������S�H�H�U���H�G�L�W�L�Q�J�����1�W�X�O�L�����������������D�Q�G���H�Y�H�Q��

collaboratively brainstorming (Ntuli, 2019; Palincsar, 1998) story elements that convey personal 

experiences to inform and inspire the collective (Palincsar, 1998).  

Technology and Constructivism 

 Technology, when woven into curricular practice, can serve in support of constructivist 

practices (Ntuli, 2019; Pourhosein Gilakjani et al., 2013) and thereby enhance student learning 

(Pourhosein Gilakjani et al., 2013). In fact, mere reliance on text-based instruction potentially 

hinders access to wide-scale learning since technology offers students myriad opportunities to 

�L�Q�F�U�H�D�V�H���O�H�D�U�Q�L�Q�J���W�K�U�R�X�J�K���³�H�[�S�R�V�X�U�H���W�R���X�Q�O�L�P�L�W�H�G���L�Q�I�R�U�P�D�W�L�R�Q�����L�G�H�D�V���D�Q�G���W�R�R�O�V�´�����6�D�V�V�R�Q���H�W���D�O������

2018, p. 204). To this end, technology promotes a more student-centered environment by 

gravitating away from fixed methodologies that relegate students to passive recipients of 

information and instead empowers them in their own learning (Pourhosein Gilakjani et al., 

2013). This is accomplished via opportunities such as problem-based learning (Kopcha et al., 

2020; Pourhosein Gilakjani et al., 2013), researching, and content creation (Pourhosein Gilakjani 
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et al., 2013) or even engaging in web quests, simulations and virtual field trips that promote 

inquiry-based experiences (Ntuli, 2019). Lowyck (2014) notes that technology-based simulations 

are particularly beneficial, as many offer built-in coaching and assistance as learners gradually 

assume increased control over their learning. Technology also has the potential to support a 

multitude of learning styles and student levels (Pourhosein Gilakjani et al., 2013) while aiding in 

collaborative practices (Chen, 2008). Other benefits include encouraging students to become 

self-directed learners instead of remaining dependent on the teacher as the sole source of 

information (Pourhosein Gilakjani et al., 2013). However, Kopcha et al. (2020) note that we 

should refrain from reliance on technology as an agent of content delivery; rather, it should be 

leveraged as a tool for students to learn with. In this regard, technology helps nurture and 

�V�F�D�I�I�R�O�G���X�Q�G�H�U�V�W�D�Q�G�L�Q�J�����L�Q�V�W�H�D�G���R�I���E�H�F�R�P�L�Q�J���W�K�H���³�R�E�M�H�F�W���R�U���G�H�U�L�Y�D�W�L�Y�H���R�I���W�K�H���O�H�D�U�Q�L�Q�J�´��

(Pourhosein Gilakjani et al., 2013).  

 Despite the myriad benefits technology offers to support a constructivist approach and 

promote student-centered, authentic (Kopcha et al., 2020), problem-based (Diacopoulos, 2015; 

Kopcha et al., 2020), real-world work (Diacopoulos, 2015), it is still being used in ways that 

perpetuate traditional teacher-dominated practices (Kopcha et al., 2020). For example, when 

digital workbooks are integrated, they limit student ability to alter or control information and 

instead force the selection of a single correct answer (Pourhosein Gilakjani et al., 2013) in stark 

contrast to the constructivist methodology. Additionally, despite believing in a constructivist 

approach to learning, many teachers do not always employ such practices when it comes to 

technology integration at the classroom level (Kopcha et al., 2020). This misalignment between 

�³�S�H�U�F�H�S�W�L�R�Q�´���D�Q�G���³�S�U�D�F�W�L�F�H�´�����6�D�V�V�R�Q���H�W���D�O�������������������S���������������R�U���E�H�O�L�H�I�V���D�Q�G���D�F�W�L�R�Q�V���K�D�Y�H���D���S�R�W�H�Q�W�L�D�O��

negative impact on technology integration (Kopcha et al., 2020). This is exemplified in the Chen 
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(2008) qualitative study, which examined teacher pedagogical beliefs as they impacted 

technology integration. Although teachers agreed with and claimed to be integrating 

constructivist practices in the classroom, they reverted to technology integration for purposes of 

�³�F�R�Q�W�H�Q�W���F�R�Y�H�U�D�J�H�´���D�Q�G���W�H�D�F�K�H�U-dominant practices (Chen, 2008, p. 65). For some it was a lack 

of understanding how to create technology-based lessons in support of active learning, while 

others felt pressure to prepare for standardized tests, with one teacher employing what she 

believed to be a constructivist, student-centered approach and required students to work in 

groups to answer practice test questions (Chen, 2008). To truly leverage technology in 

innovative ways, teachers may need to reexamine current practices and shift pedagogical 

ideologies, though in the case of some schools, cultural practices and systemic expectations 

�K�L�Q�G�H�U���I�X�Q�G�D�P�H�Q�W�D�O���W�U�D�Q�V�I�R�U�P�D�W�L�R�Q�����&�K�H�Q�����������������Z�L�W�K���³�L�Q�Q�R�Y�D�W�L�Y�H���W�H�D�F�K�H�U�V�´���R�I�W�H�Q���V�X�F�F�X�P�E�L�Q�J���W�R��

�³�S�U�H�V�V�X�U�H�V���W�R���F�R�Q�I�R�U�P�´ (Ertmer & Ottenbreit-Leftwich, 2010, p. 264). Although technology 

provides tools useful for the promotion of problem-solving in line with constructivist practices 

(Pourhosein Gilakjani et al., 2013), effective classroom implementation is not always 

commonplace.  

Misconceptions and Implications for Learning 

 Critics argue that inherent issues exist within the constructivist paradigm (Fox, 2001; 

Mayer, 2004). To a degree, both cognitive and social constructivist approaches discourage 

teacher input (Mayer, 2004). Piaget encouraged student investigation without teacher 

�³�F�R�U�U�H�F�W�L�R�Q�V���
�
���Z�K�L�O�H���9�\�J�R�W�V�N�\���V�X�S�S�R�U�W�H�G���W�H�D�F�K�H�U���G�L�U�H�F�W�L�R�Q�����W�K�R�X�J�K���K�H���E�H�O�L�H�Y�H�G���L�W���V�K�R�X�O�G���E�H���N�H�S�W��

�W�R���D���P�L�Q�L�P�X�P�����0�D�\�H�U�����������������S���������������0�D�\�H�U�����������������D�U�J�X�H�G���D�J�D�L�Q�V�W���W�K�H�V�H���³�S�X�U�H���G�L�V�F�R�Y�H�U�\�´ (p.15) 

methods, which are often encouraged in classroom practice. Misconceptions arise as to whether 

discovery learning implies unlimited freedom, however, a constructivist approach does not 
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promote free reign (Lowyck, 2014; Mayer, 2004; Pourhosein Gilakjani et al., 2013). Rather, 

�V�R�P�H���G�H�J�U�H�H���R�I���V�W�U�X�F�W�X�U�H�����3�R�X�U�K�R�V�H�L�Q���*�L�O�D�N�M�D�Q�L���H�W���D�O�������������������L�Q���W�K�H���I�R�U�P���R�I���³�W�D�U�J�H�W�H�G���F�R�Q�F�H�S�W�V����

�S�U�L�Q�F�L�S�O�H�V�����D�Q�G���V�W�U�D�W�H�J�L�H�V�´�����0�D�\�H�U�����������������S�������������V�K�R�X�O�G���E�H���H�P�E�H�G�G�H�G���Wo optimize learning 

(Mayer, 2004; Pourhosein Gilakjani et al., 2013). This can include reinforcements (Lowyck, 

2014) such as scaffolding, modeling (Lowyck, 2014; Sasson et al., 2018), and guidance using 

and accessing learning resources (Sasson et al., 2018). When it comes to technology, structured 

scaffolds place students in their ZPD and thus, help increase understanding, without the 

technology tools creating extra barriers to learning (Lowyck, 2014). Additionally, in some 

circumstances, direct teaching me�W�K�R�G�V���F�D�Q���K�H�O�S���S�U�L�P�H���V�W�X�G�H�Q�W�V�¶���F�R�J�Q�L�W�L�Y�H���S�U�R�F�H�V�V�L�Q�J�����0�D�\�H�U����

2004) because in order to effectively apply a deep level of understanding, a strong, foundational 

skill base is necessary (Fox, 2001). This may be particularly true for struggling learners who 

have a limited schematic basis on which to build new understanding and, thus, require increased 

scaffolded support, as opposed to their higher-achieving peers who may benefit from greater 

autonomy (Lowyck, 2014).  

Holmes et al. (2015) furthered the argument that students need modeling to integrate 

content-specific skills in real-world contexts. In their 2015 experimental research, students were 

guided through the scientific process in an introductory physics lab class. Both the control and 

experimental groups were taught similar data analysis, but the experimental participants were 

explicitly taught through direct instruction and with constructivist approaches, asking them to 

plan, discuss, carry out their vision, and iterate as appropriate. The intention was to coach 

�V�W�X�G�H�Q�W�V���W�R���³�W�K�L�Q�N���P�R�U�H���O�L�N�H���V�F�L�H�Q�W�L�V�W�V�´�����+�R�O�P�H�V���H�W���D�O�������������������S�������������������D�Q�G�����D�V���W�K�H���Z�H�H�N�V��

progressed, gradually remove support (Holmes et al., 2015). In the end, learners in the 

constructivist, exploratory group had higher levels of reflective thinking in line with the upper 
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�W�L�H�U�V���R�I���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\���Z�K�L�O�H���W�K�H���F�R�Q�W�U�R�O���J�U�R�X�S���U�H�P�D�L�Q�H�G���D�W���O�R�Z�H�U���O�H�Y�H�O�V�����(�Y�H�Q���W�K�R�X�J�K���W�K�H��

control group was able to analyze results, they were not iterating and acting upon them (Holmes 

et al., 2015) as the experimental group did, without prompting. This �U�H�V�H�D�U�F�K���V�X�S�S�R�U�W�V���0�D�\�H�U�¶�V��

(2004) assertion that guided discovery proves beneficial in enhancing a constructivist learning 

environment. Although direct instruction falls into the category of behaviorism (Palincsar, 1998) 

and contrasts pure discovery methods touted by constructivists, focus should be placed on quality 

instruction that promotes optimal learning rather than the tasks themselves (Mayer, 2004).  

The movement toward active learning environments, in line with constructivist thinking, 

has been shown to promote HOT, aid in critical thinking (Nicol et al., 2018), empower learners, 

as well as promote 21st-century skills (Gonz‡lez-Salamanca et al., 2020). Miller and Krajcik 

���������������V�X�J�J�H�V�W���W�K�D�W���R�Q�O�\���W�K�U�R�X�J�K���³�H�[�S�R�V�X�U�H���W�R���D�X�W�K�H�Q�W�L�F���G�L�V�F�L�S�O�L�Q�D�U�\���H�[�S�H�U�L�H�Q�F�H�V�´�����S�����������Z�L�O�O��

students achieve deep levels of understanding. Despite this knowledge, reliance on teacher-

dominated, didactic practices that promote low-level skills (Holt et al., 2015) often pervades. 

Dewey (1915) notes that in a traditional classroom environment, a student is typically asked to 

�U�H�S�H�D�W���V�R�P�H�W�K�L�Q�J���W�K�D�W���K�H���R�U���V�K�H���K�D�V���O�H�D�U�Q�H�G�����+�R�Z�H�Y�H�U�����³�W�K�H�U�H���L�V���D�O�O���W�K�H���G�L�I�I�H�U�H�Q�F�H���L�Q���W�K�H���Z�R�U�O�G��

between having som�H�W�K�L�Q�J���W�R���V�D�\���D�Q�G���K�D�Y�L�Q�J���W�R���V�D�\���V�R�P�H�W�K�L�Q�J�´�����'�H�Z�H�\�����������������S��������������How 

students are conversing is crucial, as merely describing something learned does not get to the 

heart of analysis (Palincsar, 1998) associated with deep learning. At the classroom level, this 

necessitates asking questions with myriad potential answers and solutions that have yet to be 

discovered (Miller & Krajcik, 2019). With a balance of theory and practice (Palincsar, 1998), 

teachers can work to design and promote curricular experiences (Sasson et al., 2018) in line with 

a constructivist perspective.  
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Theoretical Framework 

�7�K�L�V���V�H�F�W�L�R�Q���Z�L�O�O���S�U�R�Y�L�G�H���E�D�F�N�J�U�R�X�Q�G���R�Q���%�O�R�R�P�¶�V���R�U�L�J�L�Q�D�O���7�D�[�R�Q�R�P�\�����D�O�R�Q�J���Z�L�W�K���W�K�H��

�H�Y�R�O�X�W�L�R�Q���R�I���W�K�H���I�U�D�P�H�Z�R�U�N�����L�Q�F�O�X�G�L�Q�J���%�O�R�R�P�¶�V���5�H�Y�L�V�H�G���7�D�[�R�Q�R�P�\�����D�V���Z�H�O�O���D�V���W�K�H���P�R�V�W���U�H�F�H�Q�W��

digital rendition. Integration of the Taxonomy in educational research will also be examined. 

Future implications will also be addressed regarding perpetuation of HOT skills at the classroom 

level. Additionally, the Substitution, Augmentation, Modification, Redefinition (SAMR) model 

will be discussed, serving as justification for the ult�L�P�D�W�H���V�H�O�H�F�W�L�R�Q���R�I���%�O�R�R�P�¶�V���'�L�J�L�W�D�O��

Taxonomy. 

�%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\���%�D�F�N�J�U�R�X�Q�G 
 
 Benjamin Bloom, along with more than 30 noted colleagues (Bloom, 1956; Krathwohl, 

2002), began their discussion in 1948 (Bloom, 1956), met biannually starting in 1949 

(Krathwohl, 2002; Wedlock & Growe, 2017), and in 1956 (Koc & Ontas, 2020; Krathwohl, 

2002; Munzenmaier & Rubin, 2013; Wedlock & Growe, 2017) produced a draft for publication 

(Krathwohl, 2002) under the title Taxonomy of Educational Objectives: The Classification of 

Educational Goals. Handbook 1: Cognitive Domain (Krathwohl, 2002; Munzenmaier & Rubin, 

�������������:�H�G�O�R�F�N���	���*�U�R�Z�H�������������������P�R�U�H���Q�R�W�D�E�O�\���U�H�I�H�U�U�H�G���W�R���D�V���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\�����0�X�Q�]�H�Q�P�D�L�H�U��

& Rubin, 2013). The rationale behind the taxonomy was to promote ease of discussion 

surrounding learning objectives (Bloom, 1956). This included conversations regarding ways to 

promote quality education that propelled learning beyond the scope of low-level knowledge 

(Munzenmaier & Rubin, 2013) while also working to clarify ambiguous terminology like the 

�Z�R�U�G���³�W�K�L�Q�N�L�Q�J�´�����%�O�R�R�P�����������������S���������������7�K�H���J�R�D�O���Z�D�V���W�R���D�V�V�L�Vt professors in constructing annual 

exams (Bloom, 1956) and ensure the continuity of test questions relative to learning objectives 

(Krathwohl, 2002). They strove to create a common language for the eventual sharing of 
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constructed assessment items (Bloom, 1956; Krathwohl, 2002), which inevitably led to a 

classification system similar to that found in biology (Bloom, 1956; Munzenmaier & Rubin, 

2013). Bloom hoped that this Taxonomy, presented in the form of a hierarchical framework 

(Bloom, 1956; Munzenmaier & Rubin, 2013) through the classification of cognitive tasks (Holt 

et al., 2015), would capitalize on the full span of knowledge (Krathwohl, 2002), allowing 

teachers to expand their curricular practice and prevent overreliance on any one cognitive 

domain (Bloom, 1956).  

�%�O�R�R�P�¶�V���2�U�L�J�L�Q�D�O���7�D�[�R�Q�R�P�\ 
 
 �%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\���L�V���D���O�H�D�U�Q�L�Q�J���I�U�D�P�H�Z�R�U�N���W�K�D�W���R�X�W�O�L�Q�H�V���Y�D�U�L�R�X�V���O�H�Y�H�O�V���R�I���F�R�J�Q�L�W�L�R�Q����

from basic knowledge of a topic to evaluation of content (Kim et al., 2020), allowing for 

classification of observable behaviors (Munzenmaier & Rubin, 2013) as a result of instructional 

�S�U�D�F�W�L�F�H�V�����.�U�D�W�K�Z�R�K�O�������������������%�O�R�R�P�¶�V���2�U�L�J�L�Q�D�O���7�D�[�R�Q�R�P�\���F�R�P�S�U�L�V�H�V���W�K�U�H�H���G�R�P�D�L�Q�V�����F�R�J�Q�L�W�L�Y�H��

(factual knowledge), affective (tied to emotions), and psychomotor (physical actions) (Bloom, 

1956; Munzenmaier & Rubin, 2013). The six cognitive levels include: knowledge, 

comprehension, application, analysis, synthesis, and evaluation, and learning behaviors range 

from simple to complex (Bloom, 1956; Krathwohl, 2002; Munzenmaier & Rubin, 2013; 

Wedlock & Growe, 2017; Wei & Ou, 2019). Knowledge, often emphasized in the American 

education setting in both standardized and teacher-designed assessments, encompasses the recall 

of skills and recitation of information (Bloom, 1956). Both knowledge and comprehension fall 

under lower-order thinking skills (Munzenmaier & Rubin, 2013) and emphasize facts in 

isolation, perpetuating a type of learning that is less likely to endure (Bloom, 1956). Application 

includes problem-solving using previously acquired knowledge, while analysis implies 

examining relationships and ways concepts work together (Munzenmaier & Rubin, 2013). At the 
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synthesis level, students are prompted to create a new product as a result of their learning, while 

�H�Y�D�O�X�D�W�L�R�Q�����W�K�H���K�L�J�K�H�V�W���W�L�H�U���R�I���%�O�R�R�P�¶�V���2�U�L�J�L�Q�D�O���7�D�[�R�Q�R�P�\�����L�P�S�O�L�H�V���D���Y�D�O�X�H���M�X�G�J�P�H�Q�W���W�R���E�H���P�D�G�H��

(Munzenmaier & Rubin, 2013), thus promoting higher levels of thinking.  

Inherent in the hierarchical framework (Bloom, 1956; Krathwohl, 2002) is the notion that 

each level is a precondition to the next (Krathwohl, 2002; Wei & Ou, 2019). In other words, the 

eventual application of a concept first requires conceptual understanding (Munzenmaier & 

�5�X�E�L�Q�����������������D�Q�G���³�E�X�L�O�G�L�Q�J���R�Q���W�K�H���V�L�P�S�O�H�U���E�H�K�D�Y�L�R�U�´�����%�O�R�R�P�����������������S���������������Z�L�W�K���W�K�H���X�O�W�L�P�D�W�H��

goal being meaningful learning (Anderson et al., 2001; Mayer, 2002) that is transferable to a new 

setting (Anderson et al., 2001; Bloom, 1956; Mayer, 2002). To these ends, the educational 

system is tasked with teaching students how to apply acquired knowledge to solve problems that 

may have no known solution and are applicable in a range of circumstances (Bloom, 1956). 

Mayer (2002) profoundly notes �W�K�D�W���³�U�H�W�H�Q�W�L�R�Q���I�R�F�X�V�H�V���R�Q���W�K�H���S�D�V�W�����W�U�D�Q�V�I�H�U���H�P�S�K�D�V�L�]�H�V���W�K�H��

�I�X�W�X�U�H�´�����S�����������������W�K�X�V���X�Q�G�H�U�V�F�R�U�L�Q�J���W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���K�L�J�K�H�U-level teaching and learning for the 

promulgation of 21st-century skills. 

�%�O�R�R�P�¶�V���5�H�Y�L�V�H�G���7�D�[�R�Q�R�P�\ 
 
 In 2001 (Cardullo et al., 2017; Churches, 2008; Munzenmaier & Rubin, 2013), changes 

to the original taxonomy were made to update it within the context of 21st-century learning 

(Cardullo et al., 2017). Lorin Anderson, a student of Bloom (Amin & Mirza, 2020; Churches, 

2008; Koc & Ontas, 2020) along with David Krathwohl (Amin & Mirza, 2020; Cardullo et al., 

2017) revised the framework to function as a tool to guide educators in the creation of content 

and assessment (Anderson et al., 2001; Mayer, 2002) that aligned with learning intentions, and 

thus, enhance teaching practices (Anderson et al., 2001). These intentions, referred to as 

objectives, clarified what students should learn (Anderson et al., 2001) and be able to do 
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(Munzenmaier & Rubin, 2013) as a result of instruction. The revised taxonomy helped expand 

objectives to include the transfer of information by emphasizing a broader range of cognitive 

processes (Mayer, 2002).  

 �.�H�\���V�K�L�I�W�V���Z�H�U�H���P�D�G�H���L�Q���W�K�H���U�H�Y�L�V�L�R�Q���R�I���%�O�R�R�P�¶�V���R�U�L�J�L�Q�D�O���7�D�[�R�Q�R�P�\�����&�K�D�Q�J�H�V���L�Q�F�O�X�G�H�G��

�H�O�L�P�L�Q�D�W�L�R�Q���R�I���³�X�Q�L�G�L�P�H�Q�V�L�R�Q�D�O�L�W�\�´�����:�H�L���	���2�X�����������������S�����������������E�\���F�U�H�D�W�L�Q�J���D���W�Z�R-dimensional 

framework (see Figure 2.3) (Anderson et al., 2001; Koc & Ontas, 2020; Wei & Ou, 2019) with a 

focus on knowledge and cognitive processes (Anderson et al., 2001; Krathwohl, 2002; 

Munzenmaier & Rubin, 2013; Wedlock & Growe, 2017; Wei & Ou, 2019; Zorluoglu et al., 

2020). Figure 2.3 illustrates these updated dimensions. 

Figure 2.3. 

�,�O�O�X�V�W�U�D�W�L�R�Q���R�I���W�K�H���5�H�Y�L�V�H�G���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\�����0�X�Q�]�H�Q�P�D�L�H�U���	���5�X�E�L�Q�������������� 
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�:�L�W�K�L�Q���W�K�H���N�Q�R�Z�O�H�G�J�H���G�L�P�H�Q�V�L�R�Q�����P�H�W�D�F�R�J�Q�L�W�L�R�Q�����R�U���³�V�H�O�I-�N�Q�R�Z�O�H�G�J�H�´�����.�U�D�W�K�Z�R�K�O�����������������S��������������

was added (Krathwohl, 2002; Wedlock & Growe, 2017), resulting in four categories (Krathwohl, 

�������������:�H�G�O�R�F�N���	���*�U�R�Z�H�����������������Z�K�L�F�K���P�R�Y�H�G���I�U�R�P���³�F�R�Q�F�U�H�W�H�´���R�U���I�D�F�W�X�D�O���W�R �³�D�E�V�W�U�D�F�W�´���R�U��

metacognitive (Anderson et al., 2001, p. 5). In the cognitive domain, behaviors were replaced 

with cognitive processes inherent in a given task (Anderson et al., 2001), which shifted the 

framework from a behaviorist approach in the original version to a more constructivist paradigm 

(Diacopoulos, 2015) in the revised edition. Additionally, three categories were renamed 

(Krathwohl, 2002): knowledge was now remember, comprehension shifted to understand, and 

synthesis became create (Wedlock & Growe, 2017), two were reordered (Krathwohl, 2002; 

Wedlock & Growe, 2017) in the top tiers, and verbs were used instead of nouns (Churches, 

2008; Krathwohl, 2002; Wedlock & Growe, 2017). In the end, the revised Taxonomy included 

six categories: remember, understand, apply, analyze, evaluate, and create (Anderson et al., 

2001; Crompton et al., 2019; Crowe et al., 2008; Suryani et al., 2019; Wedlock & Growe, 2017; 

Wei & Ou, 2019; Wijnen et al., 2023) with each level delineating increased cognitive complexity 

(Anderson et al., 2001; Vongkulluksn et al., 2022) for attainment of higher, more active levels of 

learning (Suryani et al., 2019) along the continuum. Consequently, under the revised edition, 

adherence to a stringent structure was met with greater flexibility, no longer emphasizing 

mastery of skills before moving to higher tiers (Munzenmaier & Rubin, 2013), allowing for 

movement between levels at any given time (Bowman et al., 2020). Figure 2.4 illustrates the 

variances between the original and revised versions. 
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Figure 2.4. 

Comparing the Original and Revised Taxonomies (Munzenmaier & Rubin, 2013) 
 

 

�%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\ 
 
 The third iteration of the framework was created by Andrew Churches in 2007 (Cardullo 

et al., 2017; Munzenmaier & Rubin, 2013; Wedlock & Growe, 2017) to meet the needs of 

conventional classrooms with respect to technology-integrated practices (Churches, 2008). In 

this version, Churches no longer emphasized the cognitive realm but rather on ways technology 

served to support it (Amin & Mirza, 2020; Churches, 2008; Wedlock & Growe, 2017), replacing 

terms used in the revised framework to those with a more digital focus (Amin & Mirza, 2020). 

Attention was placed on ways technology could enhance pedagogical practice (Cardullo et al., 

2017), not on the technology tools themselves (Cardullo et al., 2017; Munzenmaier & Rubin, 

2013). Rather, how they were integrated into practice dictated levels of cognition (Munzenmaier 

& Rubin, 2013). In this rendition, the names of each cognitive level remained consistent with the 
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revised version, and Churches merely added to the list of verbs to include those that supported 

technology (Wedlock & Growe, 2017). This included, for example, low-level tasks (Bowman et 

al., 2020) such as bookmarking a website (Bowman et al., 2020; Munzenmaier & Rubin, 2013) 

for remembering (Munzenmaier & Rubin, 2013) or higher-order tasks (Bowman et al., 2020) 

such as commenting on a post (Bowman et al., 2020; Munzenmaier & Rubin, 2013) for 

evaluation, and authoring a blog for purposes of content creation (Munzenmaier & Rubin, 2013). 

Collaboration was added as a separate entity, as this was a crucial 21st-century skill that aided in 

promoting higher-order thinking (Churches, 2008). Additionally, Churches did not subscribe to 

the hierarchical structure of the original Taxonomy, as he believed that lower-level skills should 

be taught initially and in isolation, but they could also be woven into HOT-based activities 

(Munzenmaier & Rubin, 2013). This is exemplified when considering the task of word 

processing, which can be used with both lower and higher levels, depending on whether it is for 

rote note-�W�D�N�L�Q�J���R�U���F�R�Q�W�H�Q�W���F�U�H�D�W�L�R�Q�����&�U�R�R�N���	���6�K�D�U�P�D�������������������7�K�L�V���G�L�J�L�W�D�O���X�S�J�U�D�G�H���W�R���%�O�R�R�P�¶�V��

Taxonomy underscores the role technology plays in student-centered learning to promote HOT 

�V�N�L�O�O�V�����$�P�L�Q���	���0�L�U�]�D�������������������)�L�J�X�U�H�����������L�O�O�X�V�W�U�D�W�H�V���%�O�R�R�P�¶�V���5�H�Y�L�V�H�G���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�� 
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Figure 2.5. 

�%�O�R�R�P�¶�V���5�H�Y�L�V�H�G���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�����&�K�X�U�F�K�H�V�������������� 
 

 

�%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\���L�Q���5�H�V�H�D�U�F�K 
 
 Technology has the capacity to improve student learning and support HOT (Hawk et al., 

2021). In their systematic review, Crompton et al. (2019) compiled data examining ways mobile 

technology impacts levels of student cognition in the Pk-12 environment usin�J���O�H�Y�H�O�V���R�I���%�O�R�R�P�¶�V��

Revised Taxonomy. They found that HOT occurred 60% of the time in both elementary and 

secondary schools, with only 40% spent on lower-level tasks (Crompton et al., 2019). The 

authors suggest a shift since 2009 whereby HOT skills are permeating classroom practice 

(Crompton et al., 2019); however, this seems to counter emergent themes found in recent 

literature.  

 Though the perpetuation of higher-order thinking is pervasive in empirical research 

(Crompton et al., 2019; Diacopoulos, 2015), many educational studies report a counter 
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perspective. In their survey research, examining ways technology use differs across content areas 

in 9-�����W�K���J�U�D�G�H�����+�D�Z�N���H�W���D�O�������������������I�R�X�Q�G�����X�V�L�Q�J���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\���D�V���W�K�H���E�D�V�L�V���I�R�U���W�K�H�L�U��

Likert scale items, that technology was primarily used for lower-order tasks like internet 

searching and defining unknown words. Additionally, math integration ranked lower than other 

�F�R�Q�W�H�Q�W���D�U�H�D�V���D�F�U�R�V�V���D�O�O���%�O�R�R�P�¶�V���O�H�Y�H�O�V�����+�D�Z�N���H�W���D�O���������������������6�L�P�L�O�D�U�O�\�����$�P�L�Q���D�Q�G���0�L�U�]�D����������������

conducted survey research in a universi�W�\���V�H�W�W�L�Q�J�����X�V�L�Q�J���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\���D�V���W�K�H�L�U��

theoretical framework, and found that virtual learners were engaged in HOT practices more than 

students in the traditional classroom setting. Also, in their survey research investigating HOT 

relative to B�O�R�R�P�¶�V���W�D�[�R�Q�R�P�\���L�Q���K�L�J�K���V�F�K�R�R�O���V�F�L�H�Q�F�H���F�O�D�V�V�H�V�����&�U�R�R�N���D�Q�G���6�K�D�U�P�D�����������������I�R�X�Q�G��

that both teachers and students confirmed the top three most integrated forms of technology were 

all low order tasks. Lastly, in their qualitative case study examining literacy instruction in third-

grade classrooms, Taylor and colleagues (2020) found that 92% of the time, codes fell into the 

�O�R�Z�H�U���W�L�H�U�V���R�I���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\�����Z�L�W�K���U�H�P�H�P�E�H�U�L�Q�J���D�Q�G���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�Y�H�U�Z�K�H�O�P�L�Q�J�O�\���E�H�L�Q�J��

identified (Taylor et al., 2020). Although technology has the propensity to improve learning 

(Taylor et al., 2020). it is not always integrated in ways that incite higher tiers of learning 

���&�U�R�P�S�W�R�Q���H�W���D�O�������������������U�H�O�D�W�L�Y�H���W�R���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\�� 

 Furthermore, document analysis studies (Koc & Ontas, 2020; Wei & Ou, 2019; 

�=�R�U�O�X�R�J�O�X���H�W���D�O�������������������V�K�H�G���D�G�G�L�W�L�R�Q�D�O���O�L�J�K�W���R�Q���F�O�D�V�V�U�R�R�P���S�U�D�F�W�L�F�H���U�H�O�D�W�L�Y�H���W�R���%�O�R�R�P�¶�V���5�H�Y�L�V�H�G��

Taxonomy. Through qualitative document analysis, Koc and Ontas (2020), investigating social 

studies curricula in Turkey, Singapore, Hong Kong, and Ontario, Canada, found that 

overwhelmingly, conceptual knowledge (knowledge domain) and understanding (cognitive 

dimension) were pervasive, with the exception of Singapore, which fell into the procedural and 

understanding dimensions. Similarly, Wei and Ou (2019), through content analysis, examined 
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similarities and differences among junior high schools in four Chinese regions and discovered 

that the remember and understand levels were integrated more than 66% of the time, suggesting 

emphasis on low versus high levels of cognition. Zorluoglu et al. (2020), in their document 

analysis of 9th grade chemistry curriculum in Turkey, note a similar trend. Findings suggest that 

���������R�I���W�K�H���W�L�P�H�����O�H�D�U�Q�L�Q�J���I�H�O�O���L�Q�W�R���W�K�H���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���O�H�Y�H�O���R�I���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\�����Z�L�W�K���D��

conceptual knowledge focus reaching 79%. All three studies, using similar methodologies and 

�%�O�R�R�P�¶�V���5�H�Y�L�V�H�G���7�D�[�R�Q�R�P�\���D�V���W�K�H���R�Y�H�U�D�U�F�K�L�Q�J���I�U�D�P�H�Z�R�U�N�����U�H�I�O�H�F�W���D�Q���R�Y�H�U�X�W�L�O�L�]�D�W�L�R�Q���R�I���O�R�Z�H�U-

order thinking as a common theme (Koc & Ontas, 2020; Wei & Ou, 2019; Zorluoglu et al., 

2020).  

Future Implications 
 
 Benjamin Bloom spurred conversations regarding the importance of HOT skills that still 

persist today (Munzenmaier & Rubin, 2013). At the inception of his Taxonomy, almost 90% of 

learning time was dedicated to low-level recall of facts (Bloom, 1994; Munzenmaier & Rubin, 

2013), while forty years later, that number dropped to 70% (Munzenmaier & Rubin, 2013). 

Despite this knowledge, lower-order questioning (Munzenmaier & Rubin, 2013) and learning 

practices still dominate classrooms today (Crook & Sharma, 2013; Hawk et al., 2021; Koc & 

Ontas, 2020; Taylor et al., 2020; Wei & Ou, 2019; Zorluoglu et al., 2020). Questioning is one 

skill that can promote various levels of cognition (Cardullo et al., 2017). To promote HOT in line 

�Z�L�W�K���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\�����W�H�D�F�K�H�U�V���F�D�Q���L�Q�F�O�X�G�H���O�H�Y�H�O�V���R�I���T�X�H�V�W�L�R�Q�L�Q�J���W�K�D�W���H�Q�F�R�X�U�D�J�H���D�F�W�L�Y�H��

collaboration and interaction among students to reduce stagnation at lower tiers and increase 

conceptual understanding (Ntuli, 2019).  

�7�K�R�X�J�K���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\���K�D�V���E�H�H�Q���H�P�E�U�D�F�H�G���Z�R�U�O�G�Z�L�G�H���E�\���D�F�D�G�H�P�L�F���U�H�V�H�D�U�F�K�H�U�V��

(Wei & Ou, 2019) and has become ubiquitous in the K-12 realm, particularly with the emergence 
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of the Common Core State Standards (Munzenmaier & Rubin, 2013), the framework was never 

intended to be a final draft (Bloom, 1956). Bloom himself expressed concern that people would 

�³�J�U�D�Q�W���W�K�H���I�U�D�P�H�Z�R�U�N���V�X�F�K���D�X�W�K�R�U�L�W�\�´���V�R���D�V���W�R���³�I�U�H�H�]�H�´���F�X�U�U�L�F�X�O�D�U���G�L�V�F�X�V�V�Lons (Munzenmaier & 

Rubin, 2013, p. 17). He hoped that his taxonomy could serve beyond the scope of its initial 

�S�X�U�S�R�V�H�����F�R�Q�W�L�Q�X�H���W�R���S�U�R�P�R�W�H���D���³�F�R�P�P�R�Q���O�D�Q�J�X�D�J�H���D�E�R�X�W���O�H�D�U�Q�L�Q�J���J�R�D�O�V���´���D�Q�G���H�Q�V�X�U�H���W�K�H���I�X�O�O��

span of knowledge remains the focal point of curricular practice (Krathwohl, 2002, p. 212). 

Substitution, Augmentation, Modification, Redefinition (SAMR) Model 

The Substitution, Augmentation, Modification, Redefinition (SAMR) model will be 

�G�L�V�F�X�V�V�H�G���U�H�O�D�W�L�Y�H���W�R���L�W�V���D�O�L�J�Q�P�H�Q�W���W�R���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\�����3�R�V�L�W�L�Y�H���D�V�S�H�F�W�V���R�I���W�K�H���P�R�G�H�O���Z�L�O�O���E�H��

discussed, followed by trends in recent research. Lastly, a critique of the model will be provided, 

thereby serving as justifica�W�L�R�Q���I�R�U���W�K�H���V�H�O�H�F�W�L�R�Q���R�I���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\���D�V���W�K�H���W�K�H�R�U�H�W�L�F�D�O��

framework for this study in lieu of the SAMR model. 

History and Background of the SAMR Model 

The Substitution, Augmentation, Modification, Redefinition (SAMR) model, created by 

Ruben Puentedura (Puentedura, 2006), consists of a four-tiered system where, at each level, 

technology supports learning in a variety of ways (Zhai et al., 2019). Originating in the 

commercial sector before moving into education (Lyddon, 2019; Puentedura, 2006), the SAMR 

model gained p�R�S�X�O�D�U�L�W�\���L�Q���������������+�D�U�P�D�Q�G�D�R�÷�O�X���%�D�]���H�W���D�O�������������������E�\���H�Q�F�R�X�U�D�J�L�Q�J���W�H�F�K�Q�R�O�R�J�\��

integration into learning environments in purposeful and meaningful ways (Caukin & Trail, 

2019). This framework, a newer model in the K-12 realm of educational technology (Hamilton et 

al., 2016), uses a hierarchical ladder to show upward development of learning from lower to 

higher levels of use (Caukin & Trail, 2019; Hamilton et al., 2016). The four levels include 

substitution, augmentation, modification, and redefinition (Chou et al., 2012; Puentedura, 2015; 
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Romrell et al., 2014). The four levels are broken down into two overarching categories, with 

substitution and augmentation categorized into enhancement, the goal being learning via 

technology, while modification and redefinition fall into transformation, providing newfangled 

ways to learn that would be unattainable without technological support (Hilton, 2015; 

Puentedura, 2013; Romrell et al., 2014). Moving up the ladder, focus shifts from basic levels 

encompassing the what of learning (remember and understand) to higher levels that promote 

metacognition that embrace the how and why (Taylor et al., 2020).  

 At the substitution level, there is no significant change to the task other than the inclusion 

of technology (Sardone, 2019). This is usually the simplest place to start for teachers when 

implementing technology into classrooms initially (Caukin & Trail, 2019). Augmentation means 

that the technology, in some way, improves the learning that would otherwise not occur without 

it (Caukin & Trail, 2019; Romrell et al., 2014). This can occur through the integration of a 

multitude of apps and technology tools like Kahoot or Flipgrid (Caukin & Trail, 2019) or Google 

Earth (Sardone, 2019). In this regard, technology begins to open doors to learning that may not 

have been otherwise available (Caukin & Trail, 2019) as well as offer more student autonomy at 

this level ���+�D�U�P�D�Q�G�D�R�÷�O�X���%�D�]���H�W���D�O���������������������$�W���W�K�H���P�R�G�L�I�L�F�D�W�L�R�Q���V�W�D�J�H�����W�K�H���W�D�V�N���X�Q�G�H�U�J�R�H�V���D��

complete overhaul as learning activities encourage students to become creators of content meant 

for an audience beyond the scope of the teacher (Caukin & Trail, 2019). In this regard, students 

produce real-world work for real-world purposes in line with authentic experiences 

���+�D�U�P�D�Q�G�D�R�÷�O�X���%�D�]���H�W���D�O�������������������5�R�P�U�H�O�O���H�W���D�O�������������������6�K�R�X�P�D�Q���	���0�R�P�G�M�L�D�Q�������������������7�K�H���U�R�O�H���R�I��

the teacher begins to shift at this phase as students take more responsibility for their own learning 

(Marlatt, 2019; Romrell et al., 2014). They are no longer consumers of information but creators 

of content (Marlatt, 2019). Redefinition implies that technology is at the forefront of learning and 
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must be present for the experience to ensue (Caukin & Trail, 2019). This includes creating 

videos, participating in virtual experiences, and collaborating with others beyond the scope of the 

classroom setting (Caukin & Trail, 2019). Student voice and choice are amplified due to a more 

personalized experience (Romrell et al., 2014). Without technology, this type of learning is not 

possible (Caukin & Trail, 2019; Sardone, 2019; Shouman & Momdjian, 2019).  

 �6�$�0�5���L�V���D���W�R�R�O���I�R�U���H�G�X�F�D�W�R�U�V���W�R���U�H�I�O�H�F�W���R�Q���S�U�D�F�W�L�F�H�V�����E�X�W���L�W���L�V���Q�R�W���F�R�Q�V�L�G�H�U�H�G���D���³�P�D�J�L�F��

�E�X�O�O�H�W���I�R�U���O�H�D�U�Q�L�Q�J�´�����&�D�X�N�L�Q���	���7�U�D�L�O�����������������S���������������$�G�G�L�W�L�R�Q�D�O�O�\�����Q�R���R�Q�H���W�L�H�U���R�I���6�$�0�5���L�V���W�R���E�H��

considered more effective than another. Rather, it is how they work in tandem to support a 

�³�U�R�E�X�V�W���W�H�F�K�Q�R�O�R�J�\���U�H�S�H�U�W�R�L�U�H�´�����.�R�S�F�K�D���H�W���D�O�������������������S�������������������$�O�O���P�X�V�W���E�H���H�P�S�O�R�\�H�G���L�Q���R�U�G�H�U���W�R��

meet the wide range of learner diversity in the classroom setting (Kopcha et al., 2020). However, 

to truly transform learning, higher levels of SAMR are needed beyond mere substitution 

(Romrell et al., 2014).  

�6�$�0�5���D�Q�G���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\ 

 �7�K�H���6�$�0�5���P�R�G�H�O���S�D�U�D�O�O�H�O�V���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\�����Z�K�L�F�K���L�O�O�X�V�W�U�D�W�H�V���O�H�Y�H�O�V���R�I���F�R�J�Q�L�W�L�Y�H��

�O�H�D�U�Q�L�Q�J���D�O�R�Q�J���D���F�R�Q�W�L�Q�X�X�P�����&�D�X�N�L�Q���	���7�U�D�L�O�����������������+�D�U�P�D�Q�G�D�R�÷�O�X���%�D�]���H�W���D�O�������������������6�K�R�X�P�D�Q���	��

�0�R�P�G�M�L�D�Q�����������������6�X�U�\�D�Q�L���H�W���D�O���������������������7�K�H���6�$�0�5���P�R�G�H�O���L�V���V�L�P�L�O�D�U���W�R���%�O�R�R�P�¶�V���L�Q���W�K�D�W��all levels 

�D�U�H���Q�H�F�H�V�V�D�U�\���W�R���E�X�L�O�G���D���I�X�Q�F�W�L�R�Q�D�O���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I���W�K�H���P�D�W�H�U�L�D�O�����+�D�U�P�D�Q�G�D�R�÷�O�X���%�D�]���H�W���D�O������������������

Hilton, 2015), in particular those content areas where basic skills are needed for the ultimate and 

eventual creation of a product (Hilton, 2015). In a similar vein, learning is amplified as it moves 

up the SAMR ladder, just as when higher levels of Bloom's Taxonomy are achieved (Caukin & 

Trail, 2019). However, just because higher levels of SAMR are achieved, this does not 

necessarily equate to higher-�R�U�G�H�U���W�K�L�Q�N�L�Q�J���U�H�I�O�H�F�W�H�G���L�Q���W�K�H���W�R�S���W�L�H�U�V���R�I���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\��

(Caukin & Trail, 2019). For example, using Google Maps, though a technological enhancement, 
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is still a low-level task in and of itself (Caukin & Trail, 2019). SAMR should not be approached 

as levels to complete along a continuum but serve to enrich learning by offering alternatives that 

support pedagogical practices via technology integration (Hilton, 2015). Figure 2.6 illustrates the 

�6�$�0�5���D�Q�G���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\���F�R�Q�Q�H�F�W�L�R�Q���D�V���U�H�S�U�H�V�H�Q�W�H�G���L�Q���&�D�X�N�L�Q���D�Q�G���7�U�D�L�O������������������ 

Figure 2.6. 

�6�$�0�5���0�R�G�H�O���$�O�L�J�Q�P�H�Q�W���Z�L�W�K���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\ 

 
 

Positive Implications of the SAMR Model 

�7�K�H���6�$�0�5���P�R�G�H�O�����N�Q�R�Z�Q���I�R�U���L�W�V���³�V�L�P�S�O�L�F�L�W�\���D�Q�G���S�U�D�F�W�L�F�D�O���D�S�S�H�D�O���´���L�V���D�O�O�X�U�L�Q�J���W�R��

classroom teachers who strive to integrate technology practices (Lyddon, 2019, p. 187). 

Additionally, the SAMR model can serve to transform learning in ways conducive with 21st-

century learning by its step-by-�V�W�H�S���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�����+�D�U�P�D�Q�G�D�R�÷�O�X���%�D�]���H�W���D�O���������������������6�W�X�G�L�H�V��

found that at the higher tiers of SAMR, increased student motivation and enjoyment were 

prevalent (Romrell et al., 2014), along with other positive implications. For example, Turkish 

pre-service teachers noted increased student engagement and motivation when employing SAMR 

model principles and reported holding the model in high esteem as a mechanism for technology 
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�L�Q�W�H�J�U�D�W�L�R�Q�����+�D�U�P�D�Q�G�D�R�÷�O�X���%�D�]���H�W���D�O���������������������,�Q���W�K�H�L�U���T�X�D�O�L�W�D�W�L�Y�H���F�D�V�H���V�W�X�G�\�����7�D�\�O�R�U���H�W���D�O������������������

reported that when technology was employed for collaborative purposes such as research and 

projects, as the levels of SAMR grew, so too did student engagement. In their 2019 study, Zhai 

et al. found a positive correlation between technology use at the augmentation level and 

increased learning, though this was not across all pedagogical approaches. The after-school 

remediating lessons showed the greatest effect size, perhaps due to the constructivist nature of 

the activities (Zhai et al., 2019).  

Additionally, in a qualitative case study examining a third-year high school English 

teacher, Marlatt (2019) collected data to show movement through the various SAMR levels. This 

led to transformative practices that encouraged 21st-century skills, perpetuating student 

ownership and autonomy while shifting the role of teacher and student in the process (Marlatt, 

2019). In their qualitative case study examining iPad use by two veteran teachers, Hilton (2015) 

found that integration of the SAMR model promoted more student-centered learning, encouraged 

technology use that met the needs of various learning tasks, and was more conducive to 

reflective teacher practice.  

Though digital tools do not in and of themselves promote higher levels of learning, 

�6�$�0�5���S�U�R�Y�L�G�H�V���³�D���S�D�W�K�Z�D�\���W�R�Z�D�U�G���U�H�G�H�I�L�Q�L�W�L�R�Q�´�����0�D�U�O�D�W�W�����������������S�������������W�R���X�O�W�L�P�D�W�H�O�\���W�U�D�Q�V�I�R�U�P��

�W�K�H���O�H�D�U�Q�L�Q�J���H�Q�Y�L�U�R�Q�P�H�Q�W�����+�D�U�P�D�Q�G�D�R�÷�O�X���%�D�]���H�W���D�O�������������������5�R�P�U�H�O�O���H�W���D�O������������������allowing for 

focus on higher level thinking skills (Chou et al., 2012) that promote dynamic and innovative 

practices (Aldosemani, 2019). 

Trends in Research 

Despite the myriad opportunities that technology affords, learning often stagnates at 

lower levels of SAMR (Marlatt, 2019; Taylor et al., 2020). This is echoed throughout recent 
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literature. In their mixed methods case study examining iPad integration in four schools, Geer et 

al. (2017) found that while some teachers indicated a pedagogical shift to higher levels of 

transformation and increased student-centered learning, many noted no distinct change in 

practice and remained at the enhancement level, with 60% of learning time being dedicated to 

internet browsing. In a qualitative case study investigating Turkish pre-�V�H�U�Y�L�F�H���W�H�D�F�K�H�U�V�¶��

experiences with the SAMR model in Information and Communication Technologies (ICT) 

integration, it was found that despite a four-week training followed by an opportunity to 

demonstrate their learning, most commonly implemented activities were at the substitution level 

���+�D�U�P�D�Q�G�D�R�÷�O�X���%�D�]���H�W���D�O���������������������%�Xilt on their previous research, Zhai et al. (2019) studied 

10th-grade physics students in China to examine technology use relative to two of the four 

SAMR levels using a solely quantitative approach. Only the lower two SAMR levels were 

studied, as it was suggested that physics education typically employs the lower levels of SAMR 

and rarely reaches redefinition (Zhai et al., 2019).  

Similarly, using a dual content analysis approach, Sardone (2019) studied levels of 

complexity in teacher-created tasks. Participants, all pre-service teachers in a liberal arts college 

in NY, created technology-driven tasks supported by content standards, in line with the SAMR 

model, after scaffolded instruction via their enrolled course. Ultimately, lessons created were in 

the lower levels of SAMR 73% of the time (Sardone, 2019). Lastly, using a qualitative case 

study approach, Taylor et al. (2020) examined literacy instruction in grade three classrooms to 

determine how technology supports reading instruction from a pedagogical perspective. Findings 

suggest that for SAMR, substitution was integrated most of the time (n = 54, 65%), which 

included the use of digital worksheets and iReady reading tasks, while 17% of the time 

augmentation was used and 18% for modification (Taylor et al., 2020). No instances of 
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redefinition were observed (Taylor et al., 2020). Instead of using technology to transform 

learning, it is often used in ways conducive with teacher-centered practices that fail to engage 

students in higher-order tasks (Kopcha et al., 2020; Sardone, 2019).  

More curricular development and focus needs to be placed on creation of learning 

opportunities that align with 21st-century skills to promote higher-order thinking (Cardullo et al., 

2017; Cohen et al., 2017; Warschauer & Matuchniak, 2010) through technological affordances. 

Sardone (2019) notes that the depths to which teachers integrate technology may help alleviate 

the digital divide. In this regard, the SAMR model poses a unique opportunity to help guide in 

choosing, implementing, and eventually assessing the role of technology in the K-12 setting 

(Hamilton et al., 2016). This may help promote a shift in practice through enhanced curriculum 

(Romrell et al., 2014) while perpetuating a constructive learning environment (Marlatt, 2019), 

thus opening the door of opportunity for students in the future job market and beyond (Shouman 

& Momdjian, 2019).  

Critique of the Model 

 Technology is often integrated simply because it is available (Marlatt, 2019) instead of in 

ways that promote optimal teaching and learning. In this regard, less focus is placed on quality 

teaching and instead imposes a misplaced focus on technology integration itself (Geer et al., 

2017; Hamilton et al., 2016). Technology integration should serve in support of the learning 

target and not the other way around (Hilton, 2015), emphasizing the importance of process over 

product (Hamilton et al., 2016; Lyddon, 2019). However, it can be difficult to shift pedagogical 

practices and elevate learning when �W�K�H���6�$�0�5���P�R�G�H�O���S�H�U�S�H�W�X�D�W�H�V���D���³�W�D�V�N���D�Q�G���W�H�F�K�Q�R�O�R�J�\���I�R�F�X�V�´��

���+�D�P�L�O�W�R�Q���H�W���D�O�������������������S���������������W�K�D�W���D�W�W�H�P�S�W�V���W�R���³�V�K�R�H�K�R�U�Q�´���G�L�J�L�W�D�O���H�Q�K�D�Q�F�H�P�H�Q�W�V���L�Q�W�R���S�U�D�F�W�L�F�H��

(Lyddon, 2019, p. 190). It is important to note that higher levels of SAMR do not necessarily 
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translate into better teaching and learning (Hamilton et al., 2016; Zhai et al., 2019), nor does 

redefinition necessarily imply higher-order thinking and integration of 21st-century skills 

(Caukin & Trail, 2019). Additionally, movement to transformative practices may be a slow 

process, taking up to three years before an educator is able to implement higher levels of 

technology effectively (Shouman & Momdjian, 2019). 

Despite its visual hierarchical structure, SAMR is not designed to be used in step-by-step 

progression and is often misunderstood as a result (Hilton, 2015). Though the model attempts to 

simplify teaching with technology, this can detract from the fluid, dynamic, and cyclical nature 

�R�I���W�K�H���R�U�J�D�Q�L�F���O�H�D�U�Q�L�Q�J���S�U�R�F�H�V�V���E�\���H�P�S�K�D�V�L�]�L�Q�J���³�V�W�H�U�L�O�H���D�Q�G���K�L�H�U�D�U�F�K�L�F�D�O�´���Z�D�\�V���R�I���W�H�D�F�K�L�Q�J��

(Hamilton et al., 2016, p. 439). To further compound this problem, varying visual representations 

of the model make way for further ambiguity and misinterpretation, moving away from the 

�L�Q�L�W�L�D�O���L�Q�W�H�Q�W�L�R�Q���R�I���3�X�H�Q�W�H�G�X�U�D�¶�V���Z�R�U�N�����+�D�P�L�O�W�R�Q���H�W���D�O���������������������)�R�U���H�[�D�P�S�O�H�����R�Q�H���D�Q�D�O�R�J�\���X�V�H�V��

�F�R�I�I�H�H���W�R���L�O�O�X�V�W�U�D�W�H���W�K�H���I�R�X�U���6�$�0�5���W�L�H�U�V�����V�X�J�J�H�V�W�L�Q�J���W�K�D�W���E�\���D�G�G�L�Q�J���P�L�O�N���R�U���³�V�S�L�F�H���´���U�H�G�H�I�L�Q�L�W�L�R�Q��

can be achieved, thus oversimplifying how technology serves to support and inevitably transform 

learning (Hamilton et al., 2016, p. 435).  

Other concerns surround minimal literature relative to the SAMR model (Hamilton et al., 

�������������+�D�U�P�D�Q�G�D�R�÷�O�X���%�D�]���H�W���D�O���������������������7�K�L�V���O�D�F�N���R�I���S�H�H�U-reviewed literature leads to potential 

subjectivity in understanding and applying the model (Hamilton et al., 2016; Romrell et al., 

�������������F�R�Q�V�L�V�W�H�Q�W�O�\�����+�D�U�P�D�Q�G�D�R�÷�O�X���%�D�]���H�W���D�O���������������������7�K�L�V���F�K�D�O�O�H�Q�J�H���L�V���L�O�O�X�V�W�U�D�W�H�G���L�Q���W�K�H���7�D�\�O�R�U���H�W��

al. (2020) case study when coding became problematic due to uncertainty delineating 

augmentation practices from those at the modification level. Similarly, Geer et al. (2017) 

struggled to differentiate the four phases of SAMR in their mixed methods study, so they 

concentrated on the two overarching levels of enhancement and transformation instead. Flanagan 
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���������������D�V���F�L�W�H�G���L�Q���+�D�U�P�D�Q�G�D�R�÷�O�X���%�D�]���H�W���D�O�������������������Q�R�W�H�V���W�K�D�W���³�W�K�H�U�H���L�V���D���G�D�Q�J�H�U���Z�L�W�K���6�$�0�5���L�Q��

�W�K�D�W���W�K�H�U�H���L�V���Q�R���F�R�Q�W�H�[�W���Z�K�H�Q���S�O�D�F�L�Q�J���D�F�W�L�Y�L�W�L�H�V���L�Q���W�R���W�K�H���K�L�H�U�D�U�F�K�L�F�D�O���O�H�Y�H�O�V�´�����S�������������������/�D�F�N���R�I��

focus on context can be detrimental and cause overgeneralizations to occur without 

understanding the broader context (Hamilton et al., 2016). 

 �%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\���L�V���D���³�V�H�P�L�Q�D�O���D�Q�G���H�P�S�L�U�L�F�D�O�O�\-�V�X�S�S�R�U�W�H�G���W�K�H�R�U�H�W�L�F�D�O���P�R�G�H�O�´�����+�D�Z�N��

et al., 2021, p. 1079), while many concerns, notably the lack of a theoretical underpinning, 

�V�X�U�U�R�X�Q�G���W�K�H���6�$�0�5���P�R�G�H�O�����%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\���L�V���Q�R�W�H�G���D�V���D���³�X�V�H�I�X�O���I�U�D�P�H�Z�R�U�N�´���W�R��

effectively examine technology use at higher cognitive levels (Hawk et al., 2021, p. 1079) and, 

therefore, was the more sound selection for this study.  

Conceptual Framework  

 �$�F�F�R�U�G�L�Q�J���W�R���+�R�K�O�I�H�O�G���H�W���D�O���������������������I�U�D�P�H�Z�R�U�N�V���D�O�O�R�Z���U�H�V�H�D�U�F�K�H�U�V���W�R���³�E�X�L�O�G���R�Q���W�K�H���Z�R�U�N��

�R�I���R�W�K�H�U�V�´�����S�������������������-�X�V�W���D�V���D���K�R�X�V�H���P�X�V�W���E�H���E�X�L�O�W���E�\���I�R�O�O�R�Z�L�Q�J���D���E�O�X�H�S�U�L�Q�W�����D���W�K�H�R�U�H�W�L�F�D�O��

framework is imperative for a strong study (Grant & Osanloo, 2014).  

For this study, multiple components were incorporated. The Levels of Digital Divide in 

Schools Framework (Hohlfeld et al., 2008, 2017) with a focus on level two, classroom use, 

served as the foundation of the study in an attempt to illuminate current technology practices in 

Title I, low income, rural schools, which historically integrate technology in low order ways. To 

this end, emphasis was placed �R�Q���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\�����%�O�R�R�P�����������������D�Q�G���Z�D�\�V���W�K�D�W���W�H�F�K�Q�R�O�R�J�\��

served to promote HOT practices in line with the u�S�G�D�W�H�G���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�����&�K�X�U�F�K�H�V����

2008) in these disadvantaged settings. Higher-order thinking, which constitutes analysis, 

synthesis, and evaluation, in addition to problem-solving and critical thinking (Sasson et al., 

2018), set the foundation for creativity (Richmond et al., 2015) and divergent thinking (Lee & 

Choi, 2017; Richmond et al., 2015), skills inherent in 21st century learning (P21 Framework), 
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notably the 4Cs: creativity, critical thinking, communication, and collaboration (Kim et al., 2019; 

Gonz‡lez-Salamanca et al., 2020; Partnership for 21st Century Skills, 2011). Although 

technology has the capacity to promote HOT (Nussbaum et al., 2021) and amplify a 

constructivist pedagogy (Yarbro et al., 2016, p. 275), these types of uses are not always 

pervasive at the classroom level (Nussbaum et al., 2021), particularly in low-income schools 

(Andrade Johnson, 2019). Since educators who hold constructivist ideologies are said to 

integrate technology in a more learner-centered fashion (Ertmer et al., 2012; Francom, 2020), 

focus was placed on teachers who perpetuated these use practices and thus emphasized ways 

technology was being �X�V�H�G���W�R���S�U�R�P�R�W�H���+�2�7���L�Q���7�L�W�O�H���,�����P�L�G�G�O�H���V�F�K�R�R�O���F�O�D�V�V�U�R�R�P�V�����7�H�D�F�K�H�U�V�¶��

value beliefs (Bowman et al., 2022; Vongkulluksn et al., 2018) are considered paramount to 

effective technology implementation (Vongkulluksn et al., 2018) and are directly related to how 

it is integrated into classroom practice (Bowman et al., 2022). Research suggests that those with 

higher values beliefs are more inclined to integrate technology in student-centered, higher-order 

ways (Ertmer et al., 2012; Vongkulluksn et al., 2018). Thus, values and ability beliefs, 

components of the second-order Barriers to Technology Integration Model (Ertmer, 1999; 

Ertmer & Ottenbreit-Leftwich, 2010; Ertmer et al., 2012; Hew & Brush, 2007; Kopcha, 2012; 

Vongkulluksn et al., 2018) and directly linked to the quality of integration in support of 

instruction (Vongkulluksn et al., 2018), served as an overarching umbrella to the conceptual 

framework, offering a deeper understanding of technology-centered beliefs common among 

participants. Figure 2.7 illustrates these connections. 
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Figure 2.7. 

Conceptual Framework  
 

 
 

Why Middle School? 

 Adolescence is a key developmental time (Bishop & Harrison, 2021; Strahan et al., 2009) 

when between the ages of 10-15, youth are experiencing more changes than at any other time in 

their lives, apart from infancy (National Middle School Association, 1995). It is during this time 

of fundamental cognitive growth (Strahan et al., 2009) that middle schoolers gain the capacity to 

think in more abstract (National Middle School Association, 1995) and metacognitive (Strahan et 

al., 2009) ways. To effectively meet their needs, emphasis must be placed on creating optimal 

learning experiences to promote learning that endures (Strahan et al., 2009). Technology is vital 

at the middle level (Kormos, 2021) by allowing for greater autonomy, offering relevant 

curriculum that connects to real-life experiences (Erb, 2001; National Middle School 

Association, 1995) in line with problem-based (National Middle School Association, 1995; 
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Strahan et al., 2009) and project-based learning, opportunities for collaboration and cooperation 

(Erb, 2001), amplified choice (National Middle School Association, 1995) and voice (Strahan et 

al., 2009), as well as increased technology integration to promote HOT in a real-world capacity 

(National Middle School Association, 1995). Kormos (2021) suggests that these increased 

�R�S�S�R�U�W�X�Q�L�W�L�H�V���E�U�L�Q�J���Z�L�W�K���W�K�H�P���W�K�H���³�������S�R�W�H�Q�W�L�D�O���W�R���U�H�Y�R�O�X�W�L�R�Q�L�]�H���P�L�G�G�O�H���J�U�D�G�H�V���W�H�D�F�K�L�Q�J���D�Q�G��

�O�H�D�U�Q�L�Q�J�´�����S�������������� 

Middle school is also a critical time for adolescents to cultivate their self-identity 

(Rafalow, 2020). Self-efficacy is crucial for middle school students to persevere amidst 

uncertainty and overcome perceived inadequacies (Strahan et al., 2009). However, when it 

comes to technology, disadvantaged students often have a lower self-perception of their own 

�V�N�L�O�O���E�D�V�H�����*�D�U�F�t�D�(�9�D�Q�G�H�Z�D�O�O�H���*�D�U�F�t�D���H�W���D�O�������������������6�L�G�G�L�T���H�W���D�O���������������������7�K�L�V���Z�D�V���H�Y�L�G�H�Q�F�H�G���L�Q��

studies when low SES students had diminished perceptions of their technology use (Cohen et al., 

�������������*�D�U�F�t�D�(�9�D�Q�G�H�Z�D�O�O�H���*�D�U�F�t�D���H�W���D�O�������������������6�L�G�G�L�T���H�W���D�O�������������������D�V���Z�H�O�O���D�V���O�L�P�L�W�H�G���E�H�O�L�H�I���L�Q���W�K�H�L�U��

ability to problem solve and think in higher-order ways (Cohen et al., 2017). Since adolescents 

are cultivating their identity and sense of self, which directly impact academic success (Strahan 

et al., 2009), the middle level becomes a pivotal and transformative time.  

Regarding technology use, American teens from low-income families spend over eight 

and a half hours a day on screen media, almost two hours more than their higher SES peers 

(Rideout & Robb, 2019). Additionally, most digital interaction is primarily for consumption 

(78% for tweens 8-12 and 64% for teens 13-18) versus content creation in the form of coding, 

writing, or producing music (Rideout, 2015), with numbers remaining relatively stable in follow-

up research conducted by Rideout and Robb (2019) four years later. Thus, teens are using 
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technology both in and out of the classroom, but the ways they are interacting with it do not 

always translate to higher levels. 

According to This We Believe, a renowned middle school publication, learning 

�H�Q�Y�L�U�R�Q�P�H�Q�W�V���J�H�D�U�H�G���W�R�Z�D�U�G���D�G�R�O�H�V�F�H�Q�W�V���V�K�R�X�O�G���E�H���³�F�K�D�O�O�H�Q�J�L�Q�J�����L�Q�W�H�J�U�D�W�H�G���D�Q�G���H�[�S�O�R�U�D�W�R�U�\�´��

(Erb, 2001, p. 20) in line with active learning principles. However, these are the very experiences 

that students, particularly those in low-income schools, often lack. The Association for Middle 

Level Education (AMLE) notes that during these years, every learning opportunity has the 

propensity to influence a middle schooler's future (Bishop �	���+�D�U�U�L�V�R�Q�����������������D�V���L�W���L�V���D���³�S�U�H�G�L�F�W�R�U��

�I�R�U���O�D�W�H�U���D�F�D�G�H�P�L�F���W�U�D�M�H�F�W�R�U�L�H�V�´�����5�D�I�D�O�R�Z�����������������S���������������6�L�Q�F�H���Q�R�W���D�O�O���V�W�X�G�H�Q�W�V���K�D�Y�H���D�F�F�H�V�V���W�R��

�T�X�D�O�L�W�\���L�Q�V�W�U�X�F�W�L�R�Q�����³�W�K�H���V�W�D�N�H�V���D�U�H���K�L�J�K�´�����%�L�V�K�R�S���	���+�D�U�U�L�V�R�Q�����������������S�������������7�K�X�V�����W�K�L�V���V�W�X�G�\��sought 

to understand how technology was being integrated at low-income middle schools conducive to 

the ways adolescents learn best. 

Summary 

 A great deal of research surrounds ways that technology is being used to promote HOT 

and integration of 21st-century skills like problem-solving and critical thinking, only to report 

�O�L�P�L�W�H�G���X�V�H���D�W���W�K�H���K�L�J�K�H�U���O�H�Y�H�O�V�����$�F�F�R�U�G�L�Q�J���W�R���$�Q�G�U�D�G�H���-�R�K�Q�V�R�Q�������������������³the current gap in use 

�D�Q�G���S�H�G�D�J�R�J�L�F�D�O���S�U�D�F�W�L�F�H�V���W�K�U�H�D�W�H�Q�V���W�R���D�J�J�U�D�Y�D�W�H���V�R�F�L�R�H�F�R�Q�R�P�L�F���G�L�V�H�Q�I�U�D�Q�F�K�L�V�H�P�H�Q�W�´�����S������������

Moreover, studies often focus on quantification of technology use (van Dijk, 2020) which fail to 

adequately paint a picture of how it is being integrated (Ertmer, 1999), further necessitating a 

deeper examination into ways technology is woven into practice (Hohlfeld et al., 2017) via 

qualitative means (Hawk et al., 2021; Hohlfeld et al., 2017; Inan & Lowther, 2010; Kormos, 

2018). Additionally, more focus is needed on ways technology promotes HOT in alignment with 

the upper echelon of cognitive tasks (Crompton et al., 2019), particularly in a low-income 
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setting. Since teachers play a powerful role in the promotion of HOT skills at the classroom level 

(Gonz‡lez-Salamanca et al., 2020; Gretter & Yadav, 2016) coupled with the notion that 

technology benefits learners, including disadvantaged and minority students (Zielezinski & 

Darling-Hammond, 2016) a deeper understanding of ways teachers integrated technology to 

�S�U�R�P�R�W�H���K�L�J�K�H�U���W�L�H�U�V���R�I���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\���L�Q���D���O�R�Z-income context was warranted. This 

study sought to understand ways technology was being used to promote HOT, noting the 

distinguishing features of teachers who supported student attainment of higher levels of 

cognition through digital means in disadvantaged schools. The subsequent chapter outlines the 

specific research design and methodology used for this study. 
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CHAPTER 3. METHODOLOGY  

Technology has infiltrated virtually every aspect of our lives (Zehra & Bilwani, 2016) 

and, as such, has had a significant impact on the educational landscape (Ntuli, 2019). Although 

technology has the capacity to revamp instructional practices and incite wide-scale academic 

�W�U�D�Q�V�I�R�U�P�D�W�L�R�Q�����$�P�L�Q���	���0�L�U�]�D�����������������&�D�X�N�L�Q���	���7�U�D�L�O�����������������&�K�R�X���H�W���D�O���������������������³�L�W�V���L�P�S�D�F�W���R�Q��

�W�H�D�F�K�L�Q�J���D�Q�G���O�H�D�U�Q�L�Q�J���K�D�V���E�H�H�Q���H�Y�R�O�X�W�L�R�Q�D�U�\�����U�D�W�K�H�U���W�K�D�Q���U�H�Y�R�O�X�W�L�R�Q�D�U�\�´�����=�H�K�U�D���	���%�L�O�Z�D�Q�L����������������

p. 3). In conjunction with the Common Core State Standards, technology can promote higher-

order thinking (HOT) and the attainment of 21st-century skills needed for future endeavors 

(Kalonde, 2017). However, technology is not always leveraged in ways that promote HOT 

(Crompton et al., 2019) despite its myriad potential benefits (Diacopoulos, 2015), particularly in 

low-income school settings (Darling-Hammond, 2007; Hohlfeld et al., 2017; Sardone, 2019; 

Warschauer, 2007). As a result, this study, using an explanatory sequential mixed methods 

approach comprising two phases, first quantitative and then qualitative (Ary et al., 2019; 

Creamer, 2018; Creswell & Plano Clark, 2011, 2018), sought to examine ways that technology 

was being used to promote higher order thinking, with emphasis on the distinguishing features of 

teachers who perpetuate higher levels of cognition through digital means, in low income, public 

middle school settings.  

Ensuing sections of this chapter will provide a detailed explanation of the proposed 

research design, conceptual framework, participants, and context, as well as instrumentation for 

both the quantitative and qualitative phases of the study. Steps taken in the data collection 

process, along with data analysis procedures will be delineated. Lastly, ways the study ensures 

validity will be discussed. 
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Research Design 

In review of the literature, many studies note an over-reliance on quantitative data 

surrounding technology use practices (Dolan, 2016; Kormos, 2018; van Dijk, 2020; Zhai et al., 

2019) and recommend inclusion of a qualitative component (Hawk et al., 2021; Hohlfeld et al., 

2017; Inan & Lowther, 2010; Kormos, 2018; Uslu, 2018) via mixed methods (Hohlfeld et al., 

2017; Kopcha et al., 2020; Liu et al., 2020;  Ross, 2020; Zhai et al., 2019) to shed light on 

optimal classroom practices (Ross, 2020). This methodological approach allows for a more 

comprehensive understanding via the addition of a qualitative lens and the opportunity to move 

beyond numbers to build on information gleaned in the quantitative phase of the study (Creswell 

& Plano Clark, 2018). According to Creswell and Plano Clark (2018), a researcher must have a 

clear rationale for the selection of a specific methodology. For purposes of this study, this 

included the ability to clarify results from one phase to the other, utilization of a variety of data 

�F�R�O�O�H�F�W�L�R�Q���P�H�D�V�X�U�H�V���W�R���³�H�[�W�H�Q�G���W�K�H���E�U�H�D�G�W�K���D�Q�G���U�D�Q�J�H���R�I���L�Q�T�X�L�U�\���´���D�V���Z�H�O�O���D�V���W�K�H���R�S�S�R�U�W�X�Q�L�W�\���W�R��

answer different research questions geared toward the dual methodological approaches (Creswell 

& Plano Clark, 2011, p. 61). As such, research began with a quantitative survey in phase one to 

initially comprehend teacher perceptions of their own technology use practices, followed by a 

qualitative component in phase two comprising interviews, observations, and document/artifact 

�D�Q�D�O�\�V�L�V���L�Q���R�U�G�H�U���W�R���³�R�E�W�D�L�Q���P�R�U�H���F�R�P�S�O�H�W�H���D�Q�G���F�R�U�U�R�E�R�U�D�W�H�G���U�H�V�X�O�W�V�´�����&�U�H�V�Z�H�O�O���	���3�O�D�Q�R���&�O�D�U�N����

2018, p. 8). In doing so, this mixed methods study sought to shed light on ways that technology 

was being used to promote HOT while illuminating distinguishing features of teachers regarding 

their use practices in low-income school settings. Three questions guided the research: 

RQ 1: What were �W�H�D�F�K�H�U�V�¶ perceptions of their technology use practices? (Quantitative 

phase one: survey) 
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RQ 2: Among identified exemplary teachers, how was technology being integrated in 

Title I middle school classrooms in ways that promoted higher-order thinking? (Qualitative 

phase two: observation, interview, and document/artifact analysis) 

RQ 3: What were the distinguishing features of teachers who used technology to promote 

HOT? (Mixing: comparing quantitative and qualitative data) 

Mixed Methods 

Dating back to the late 1980s (Creamer, 2018; Creswell & Plano Clark, 2018), mixed 

methodology gained popularity due to its ability to offer credibility in research (Creamer, 2018) 

�D�V���Z�H�O�O���D�V���³�G�H�S�W�K���D�Q�G���E�U�H�D�G�W�K���R�I���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���D�Q�G���F�R�U�U�R�E�R�U�D�W�L�R�Q�´�����'�H�P�S�V�H�\�� 2018, p. 1) 

through inclusion of both qualitative and quantitative components (Creamer, 2018; Creswell & 

�3�O�D�Q�R���&�O�D�U�N�����������������'�H�P�S�V�H�\�������������������%�\���F�D�S�L�W�D�O�L�]�L�Q�J���R�Q���³�P�R�U�H���W�K�D�Q���R�Q�H���Z�D�\���R�I���N�Q�R�Z�L�Q�J�´��

(Johnson et al., 2007, as cited in Dempsey, 2018, p. 1), mixed methodology has the potential to 

provide a deeper understanding of a topic which quantitative and qualitative data individually 

may not adequately provide (Creswell & Plano Clark, 2018). Inherent in this design is the 

mixing feature (Creamer, 2018), which combines both quantitative and qualitative data 

(Creamer, 2018; Creswell & Plano Clark, 2018) to answer various research questions (Creswell 

�	���3�O�D�Q�R���&�O�D�U�N�������������������,�Q���W�K�L�V���U�H�J�D�U�G�����D���P�L�[�H�G���P�H�W�K�R�G�V���D�S�S�U�R�D�F�K���D�O�O�R�Z�V���D���U�H�V�H�D�U�F�K�H�U���W�R���³�K�D�U�Q�H�V�V��

�V�W�U�H�Q�J�W�K�V�´���Z�K�L�O�H���F�L�U�F�Xmventing deficiencies found when choosing only one methodology over 

the other (Creswell & Plano Clark, 2018, p. 12). This differs from multi-method studies, where 

the various forms of data lack an interconnected component (Creamer, 2018). Through a mixed 

methods approach, this study sought to capitalize on both quantitative survey data as well as 

various qualitative approaches using an explanatory sequential design. 
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Explanatory Sequential Design 

In an explanatory sequential research design, data is collected in two separate phases (Ary 

et al., 2019; Creswell & Plano Clark, 2011), with the quantitative component preceding the 

qualitative strand (Ary et al., 2019; Creswell & Plano Clark, 2011, 2018). The intent of the 

design is that the qualitative data help explain or support findings discovered in the quantitative 

phase (Creswell & Plano Clark, 2018). According to Creswell and Plano Clark (2011, 2018), this 

is the least complicated of the mixed methods designs and is typically reserved for studies where 

the researcher seeks to create participant groups based on information garnered from phase one 

data, as well as seek a more comprehensive understanding of participant qualities and 

characteristics via the qualitative follow-up. Both proved true in the context of this study.  

�,�Q���S�K�D�V�H���R�Q�H�����F�O�D�V�V�U�R�R�P���W�H�D�F�K�H�U�V���I�U�R�P���W�K�U�H�H���7�L�W�O�H���,���S�X�E�O�L�F���P�L�G�G�O�H���V�F�K�R�R�O�V���L�Q���+�D�Z�D�L�µ�L���Z�H�U�H��

surveyed regarding their technology use practices. Teachers had the option to remain anonymous 

but were encouraged to participate in phase two. Data from this quantitative component shed 

light on ways technology was being integrated in the classroom, comprising both higher and 

lower-order thinking practices. Additionally, it allowed for the selection of participants for phase 

two of the study.  

In phase two, teachers who self-reported as using technology in higher-order, learner-

centered ways via phase one survey data were purposefully selected. A variety of qualitative 

instruments, including classroom observation, teacher interviews, and document/artifact analysis 

were employed to better understand technology-infused classroom practices as well as common 

characteristics found among these individuals. Figure 3.1 delineates the process used in this 

explanatory sequential design. 
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Figure 3.1. 

Explanatory Sequential Mixed Methods Design 
 
 

 

 

Conceptual Framework 

A conceptual framework, which is crafted based on review of the literature, serves to 

elucidate the composition and arrangement of a research design (Crawford, 2020) and functions 

much like that of a blueprint in building (Crawford, 2020; Grant & Osanloo, 2014). Each 

component of the conceptual framework plays a role in shaping the research questions, as well as 

the overall trajectory of the study necessary for eventual data collection and analysis (Miles et 

al., 2020).  

According to Creswell and Plano Clark (2018), in an explanatory sequential mixed 

methods design, the conceptual framework also helps shape phase one of the study, offering an 

�³�R�U�L�H�Q�W�L�Q�J���V�W�D�Q�F�H�´�����S���������������7�R���W�K�L�V���H�Q�G�����+�R�K�O�I�H�O�G���H�W���D�O�������������������������������/�H�Y�H�O�V���R�I���'igital Divide in 
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Schools Framework undergirded the research, emphasizing level two, classroom technology use 

practices. Research suggests that higher SES schools tend to use technology in ways that 

promote HOT, while low SES schools often engage in low-level activities (Andrade Johnson, 

2019; Cheah et al., 2023; Hohlfeld et al., 2017), thus potentially disenfranchising already 

marginalized populations (Dolan, 2016). Therefore, Research Question 1: What were teacher 

perceptions of their technology use practices? guided the initial inquiry and set the stage for 

understanding current practices in disadvantaged school settings. 

�%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\���I�X�U�W�K�H�U���I�U�D�P�H�G���W�K�H���I�R�F�X�V�����Z�L�W�K���D���F�R�Q�F�H�Q�W�U�D�W�L�R�Q���R�Q���K�R�Z��

technology was being integrated in higher-order ways, in line with the three upper tiers: analysis, 

evaluation, and creation of content (Bowman et al., 2020; Hawk et al., 2021; Sasson et al., 2018; 

Vongkulluksn et al., 2019). Research question 2: How was technology being integrated in Title I 

middle school classrooms in ways that promoted higher-order thinking (HOT)? helped shed light 

on these specific practices.  

�$�Q�G�U�H�Z���&�K�X�U�F�K�H�V���F�U�H�D�W�H�G���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\���S�D�U�W�O�\���L�Q���D�Q���H�I�I�R�U�W���W�R���³�P�D�U�U�\��

�%�O�R�R�P�¶�V���F�R�J�Q�L�W�L�Y�H���O�H�Y�H�O�V���W�R�������V�W-�F�H�Q�W�X�U�\���G�L�J�L�W�D�O���V�N�L�O�O�V�´�����0�X�Q�]�H�Q�P�D�L�H�U���	���5�X�E�L�Q�����������������S��������������

Thus, the natural progression was to examine use practices through the lens of the P21 

Framework, specifically critical thinking and problem-solving. This coincides with a 

constructivist pedagogy, which supports active (Anderson et al., 2001; Dewey, 1915; Fox, 2001; 

Holmes et al., 2015; Kim et al., 2020; Mayer, 2004; Mitry , 2021; Palincsar, 1998; Pardjono, 

2016; Pourhosein Gilakjani et al., 2013), inquiry-based learning.  

Another goal of this study was to understand common characteristics of teachers who 

counter current research trends and use technology in transformative ways despite their low-

income school status. Both Research Question 1: What were teacher perceptions of their 
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technology use practices? and Research Question 3: What were the distinguishing features of 

teachers who used technology to promote HOT? honed in on noteworthy practices and traits of 

these teachers as supported by their value and ability beliefs regarding successful technology 

integration per the second-order Barriers to Technology Integration Model (Ertmer, 1999; Ertmer 

& Ottenbreit-Leftwich, 2010; Ertmer et al., 2012; Hew & Brush, 2007; Kopcha, 2012; 

Vongkulluksn et al., 2018). This also served as a means to compare initial phase one survey data 

with phase two qualitative findings. Figure 3.2 illustrates the alignment between the conceptual 

framework and the three research questions framing the study. 

Figure 3.2. 

Alignment of Research Questions with Conceptual Framework 
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Participants and Context 

Participants 

 Teachers play a fundamental role in student learning (Tawfik et al., 2016; United States 

�'�H�S�D�U�W�P�H�Q�W���R�I���(�G�X�F�D�W�L�R�Q�����������������D�Q�G���D�U�H���F�R�Q�V�L�G�H�U�H�G���³�D���P�D�M�R�U���V�X�S�S�R�U�W�L�Q�J���R�U���O�L�P�L�W�L�Q�J���I�D�F�W�R�U�´��

regarding student technology use (Dolan, 2016, p. 28). Research suggests that teachers who 

subscribe to a student-centered, constructivist ideology are more apt to include technology in 

their classrooms (Ertmer et al., 2012; Francom, 2020). Much can be learned when we hone in on 

the quality of technology integration (Ross, 2020) by examining teachers who integrate higher-

order thinking practices in learner-centered ways. This study, which incorporated participants in 

two distinct phases, sought to examine technology-supported HOT in the classroom to ultimately 

learn more about the distinguishing characteristics of individuals employing such practices. 

Phase One Participants 

 Participants in phase one comprised classroom teachers from three Title I public middle 

�V�F�K�R�R�O�V���L�Q���+�D�Z�D�L�µ�L���Z�K�R���Z�H�U�H���D�V�N�H�G���W�R���Y�R�O�X�Q�W�D�U�L�O�\���S�D�U�W�L�F�L�S�D�W�H���L�Q���D���V�X�U�Y�H�\���L�Q�G�L�F�D�W�L�Q�J���W�K�H�L�U��

technology use practices in support of student learning. All necessary permissions to conduct 

research with human subjects were granted through the Institutional Review Board (IRB) 

���&�U�H�V�Z�H�O�O���	���3�O�D�Q�R���&�O�D�U�N�����������������D�Q�G���W�K�H���+�D�Z�D�L�µ�L���6�W�D�W�H���'�H�S�D�U�W�P�H�Q�W���R�I���(�G�X�F�D�W�L�R�Q���5�H�V�H�D�U�F�K��

Application Process prior to the commencement of the study. 

Phase Two Participants 

  In phase two of the study, a small group of individuals was recruited to offer a closer 

examination (Creswell & Plano Clark, 2018) of technology use practices and to follow up on 

their self-report data via a qualitative lens. Ary et al. (2019) refer to t�K�L�V���D�V���³�G�H�Y�H�O�R�S�P�H�Q�W���´��

whereby results from one phase serve to inform the next (p. 519). Using results from phase one, 
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the goal was to purposefully select (Ary et al., 2019) 6-10 teachers (Fugard & Potts, 2015; Guest 

et al., 2020). Purposeful sampling occurs when researchers choose participants based on their 

experience in a given situation (Creswell & Plano Clark, 2018).  

Phase two selection adhered to inclusion criteria initially set forth at the onset of the 

study, focusing on those teachers who volunteered and self-reported as 1) providing learning 

opportunities for students using technology in �K�L�J�K�H�U���R�U�G�H�U���Z�D�\�V�����U�H�O�D�W�L�Y�H���W�R���%�O�R�R�P�¶�V���'�L�J�L�W�D�O��

Taxonomy (analysis, evaluation, and creation of content) 2) indicating high value beliefs 

regarding the role technology plays in support of student learning and 3) possessing high beliefs 

in their own ability to integrate technology effectively. Each category mean was broken down 

into three score ranges for purposes of participant selection, indicating a strongly agree to agree 

response, with the exception of HOT, which required a lower mean range due to limitations in 

participant scores. Thus, for the Values Beliefs score, a range of 6.10 to 7.00 was first 

determined and was eventually updated to include those with a mean score of 6.00 and above to 

open up a wider participant pool, while the target mean range for Ability Beliefs was set at 4.00-

5.00.  

On the other hand, for the HOT category, mean scores from 2.70 and above were 

justified, though a mean of 2.51-3.50 is typically considered within the neutral range (C. 

Sorensen-Irvine, personal communication, December 4, 2022). However, of the 37 participants 

who provided their names for phase two follow-up, only two individuals fell into the 4.0-5.0 

(agree/strongly agree) HOT mean range, thus necessitating implementation of a wider scale. 

With this adjusted scale, 19 teachers met the new HOT inclusion criteria of 2.70-5.00, one had 

no HOT score due to skipped questions, while 17 of the 37 participants did not fall into the HOT 
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range at all, with almost half (46%) below a mean score of 2.70. The desired mean range for 

inclusion criteria is illustrated in Table 3.1. 

Table 3.1. 

Desired Mean Range for Each of the Three Inclusion Criteria  
 

 Values Beliefs 
(based on a 7-point Likert 

scale) 

 Ability Beliefs 
(based on a 5-point Likert 

scale) 

 Higher Order Thinking  
(based on a 5-point Likert 

scale) 

6.68- 
7.00 

6.50- 
6.67 

6.00- 
6.49 

   4.50- 
5.00 

4.10- 
4.49 

4.00 4.00- 
5.00 

3.33- 
3.99 

2.70- 
3.32 

Desired Range Desired Range Desired Range 

6.00-7.00 4.00-5.00 2.70-5.00 

 

After selection criteria were set and the survey data was re-examined, 12 teachers were 

initially chosen for phase two. These individuals met the inclusion criteria with high scores 

(based on the desired mean range for each construct) in at least two of the three categories: 

values, ability beliefs, and higher-order thinking, with emphasis on all three, including the HOT 

category to the highest degree possible. A follow-up email was sent to the 12 potential 

participants to ensure their ongoing interest, whereby five teachers volunteered. After winter 

vacation, the email was resent to the remaining seven teachers who were initially non-

responsive, and two additional volunteers agreed to take part. To accommodate for a wider 

participant pool, the values beliefs construct was then extended to include participants with a 

6.00-7.00 mean range (adjusted from 6.10-7.00), thus allowing for the addition of four more 

teachers. Contact was made to these and other potential candidates yet to be reached, and one 
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responded, thereby eventually securing the 6-10 participants needed for data saturation. In the 

end, eight teachers from two of the three schools volunteered for phase two. A breakdown of 

participants who met the inclusion criteria and agreed to participate in phase two of the study is 

provided in Table 3.2 below, along with their overall scores for each construct.  

Table 2.2. 

Values, Abilities, and HOT Mean Scores and Standard Deviations for Phase Two Participants 
 

  Values Belief Score 
M (SD) 

Ability Beliefs Score 
M (SD) 

 

HOT Score 
M (SD) 

 

Participant 1  6.00 (1.10) 4.80 (0.45) 3.44 (1.51) 

Participant 2  7.00 (0.00) 5.00 (0.00) 3.44 (1.88) 

Participant 3  6.67 (0.52) 4.00 (0.00) 2.89 (1.27) 

Participant 4  6.33 (0.82) 5.00 (0.00) 5.00 (0.00) 

Participant 5  6.17 (0.41) 4.00 (0.00)  2.44 (1.01) 

Participant 6  6.67 (0.82) 4.60 (0.55)  2.67 (1.73) 

Participant 7  6.17 (0.41) 4.80 (0.45) 3.78 (1.09) 

Participant 8 6.00 (0.63) 4.60 (0.45)  2.67 (0.87) 

 

Understanding how technology is integrated in ways conducive with higher-order 

�W�K�L�Q�N�L�Q�J���S�U�R�P�S�W�V���D�Q���H�[�D�P�L�Q�D�W�L�R�Q���R�I���W�H�D�F�K�H�U�V�¶���L�Q�V�W�U�X�F�W�L�R�Q�D�O���D�Q�G���S�H�G�D�J�R�J�L�F�D�O���S�U�D�F�W�L�F�H�V�����%�R�Z�P�D�Q��

et al., 2022). Since teachers play a primary role in technology integration, shaping �W�K�H���³�������Z�K�D�W����
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�K�R�Z�����D�Q�G���Z�K�\�«�´���R�I���S�U�D�F�W�L�F�H�����W�K�H�L�U���G�H�F�L�V�L�R�Q�V���D�Q�G���D�F�W�L�R�Q�V���V�H�U�Y�H���W�R���S�U�R�P�R�W�H���H�T�X�L�W�D�E�O�H���O�H�D�U�Q�L�Q�J��

opportunities for disadvantaged students (Cheah et al., 2023, p. 4). This warrants examining the 

ways that teachers employ technology in classroom practice (Bowman et al., 2022; 

Vongkulluksn et al., 2020) to facilitate optimal learning outcomes (Bowman et al., 2022) that 

promote higher levels of engagement (Crompton et al., 2019). According to Zielezinski and 

Darling-Hammond (2016), teachers who employ technology in line with the status quo 

�L�Q�H�Y�L�W�D�E�O�\���³�U�H�L�Q�I�R�U�F�H���S�D�W�W�H�U�Q�V���R�I���L�Q�H�T�X�L�W�\�´ (p. 24). Additionally, those with low self-confidence 

tend to integrate technology in lower-order, teacher-centered ways (Irwin et al., 2022). To make 

�V�W�U�L�G�H�V���L�Q���V�K�L�I�W�L�Q�J���W�K�L�V���Q�D�U�U�D�W�L�Y�H�����I�R�F�X�V���V�K�R�X�O�G���U�H�P�D�L�Q���R�Q���³�������L�G�H�Q�W�L�I�\�L�Q�J���D�Q�G���G�L�V�V�H�P�L�Q�D�W�L�Q�J��

promising pr�D�F�W�L�F�H�V���I�R�U���W�H�F�K�Q�R�O�R�J�\���X�V�H���W�K�D�W���V�X�S�S�R�U�W���O�H�D�U�Q�L�Q�J���E�\���X�Q�G�H�U�V�H�U�Y�H�G���V�W�X�G�H�Q�W�V�´��

(Zielezinski & Darling-Hammond, 2016, p. 24). As such, phase one participants who self-

reported as integrating technology in predominantly low-level ways and who indicated low 

values and ability beliefs were excluded from phase two participation. Thus, exemplary teachers, 

or those indicating HOT technology integration in conjunction with high values and ability 

beliefs, as determined by the phase one survey, remained the focus of this study. 

Study Setting 

�7�K�U�H�H���7�L�W�O�H���,���S�X�E�O�L�F���P�L�G�G�O�H���V�F�K�R�R�O�V���L�Q���+�D�Z�D�L�µ�L�����Z�H�U�H���V�H�O�H�F�W�H�G���I�R�U���W�K�L�V���V�W�X�G�\�����7�L�W�O�H���,���V�W�D�W�X�V��

implies that schools have a high population of students from low-income families and, therefore, 

qualify for federal funding (United States Department of Education, 2018). Students at all three 

schools had access to technology; however, two schools offered one-to-one (students have both 

in-school and at-home access to their school-assigned computer), while the third offered in-

school access in the form of classroom computer carts.  
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Instrumentation and Procedures 

 
Instrumentation, or data collection methods (Miles et al., 2020), play a fundamental role in 

�W�K�H���R�X�W�F�R�P�H���R�I���D���V�W�X�G�\�����=�R�K�U�D�E�L�������������������*�X�L�G�H�G���E�\���E�R�W�K���D���V�W�X�G�\�¶�V���U�H�V�H�D�U�F�K���T�X�H�V�W�L�R�Q�V�����&�U�H�V�Z�H�O�O��

& Plano Clark, 2018; Miles et al., 2020) as well as the conceptual framework (Grant & Osanloo, 

2014), instruments allow us to move beyond the what of research and begin to identify how 

information will be procured (Miles et al., 2020). Table 3.3 provides an overview of the 

alignment between the research questions, conceptual framework, phase of data collection, 

intended instrumentation, as well as proposed outcomes for this study. Specific instruments and 

the role they play within each phase will be discussed later. 

Table 3.3. 

Alignment of Instrumentation 
 

Research 
Question 

Conceptual 
Framework 
Connection 

Phase of Data 
Collection 

 

Instrumentation  Outcomes  
(What was 
learned?) 

RQ 1:  
What were 
�W�H�D�F�K�H�U�V�¶��
perceptions of 
their technology 
use practices  

1. The Levels of 
Digital Divide In 
Schools 
Framework 
(Hohlfeld et al., 
2008, 2017) with 
emphasis on 
level two, 
classroom use 
practices 
 
 
 

Phase 1 
(Quantitative) 

Survey-Teachers 
self-reported 
perceived 
technology use 
practices in the 
classroom via a 
29-question 
survey 

How technology 
was being 
integrated in the 
various middle 
school 
classrooms, 
offering a big 
picture glimpse of 
use practices, 
(both high and 
low) in addition to 
self-perceived 
values, attitudes, 
and beliefs. 
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Research 
Question 

Conceptual 
Framework 
Connection 

Phase of Data 
Collection 

 

Instrumentation  Outcomes  
(What was 
learned?) 

RQ2: 
Among 
identified 
exemplary 
teachers, how 
was technology 
being integrated 
in Title I middle 
school 
classrooms in 
ways that 
promoted higher 
order thinking? 

1. HOT practices 
as they 
corresponded 
with the three 
upper levels of 
�%�O�R�R�P�¶�V���'�L�J�L�W�D�O��
Taxonomy 
(Churches, 
2008): analysis, 
evaluation, and 
creation 
  
2. Use Practices 
as they related to 
the P21 
Framework 
(4Cs: Critical 
thinking and 
problem solving) 
as well as 
constructivist, 
student- centered 
pedagogical 
practices 
 

Phase 2 
(Qualitative) 

Classroom 
observations and 
teacher 
interviews, along 
with document/ 
artifact analysis 
in the form of 
student work 
samples. 

Multiple forms of 
qualitative data 
allowed for a 
clearer 
understanding of 
actual versus 
perceived 
classroom 
technology 
practices. 
Interviews 
allowed for follow 
up questioning 
and clarification 
based on 
observations. 

RQ3:  
What were the 
distinguishing 
features of 
teachers who 
used technology 
to promote 
HOT?  

1. Values Beliefs 
and Ability 
Beliefs per the 
second-order 
Barriers to 
Technology 
Integration 
Model (Ertmer, 
1999; Hew & 
Brush, 2007; 
Kopcha, 2012) 

Mixing 
(Comparing 

Quantitative and 
Qualitative Data) 

Individual teacher 
qualitative 
interviews and 
observations 
combined with 
survey findings 
from these 
teachers 

Semi-structured 
Interviews, 
observations and 
survey data 
allowed for a 
deeper 
understanding of 
�H�[�S�H�U�W���W�H�D�F�K�H�U�V�¶��
practices, 
including attitudes 
and beliefs, noting 
commonalities 
among 
participants.  
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Phase One Instrumentation  

Phase one focused on quantitative data collection through the use of a survey. According 

�W�R���&�U�H�V�Z�H�O�O�������������������V�X�U�Y�H�\�V���S�U�R�Y�L�G�H���D���³�Q�X�P�H�U�L�F���G�H�V�F�U�L�S�W�L�R�Q���R�I���W�U�H�Q�G�V�����D�W�W�L�W�X�G�H�V�����R�U���R�S�L�Q�L�R�Q�V�´�����S����

145) of a population. To answer RQ1 and gain an overall understanding of teacher technology 

use practices in the classroom setting, a previously validated survey (Bowman et al., 2020) was 

used.  

  Survey 
 

A Bowman et al. (2020) survey (see Appendix B) served as the instrument for phase one. 

Adapted from the work of previous researchers to specifically reflect a focus on technology, the 

survey, which comprised 29 questions spanning three subscales: value beliefs, ability beliefs, and 

lower and higher-order technology use practices (Bowman et al., 2020), was utilized. Six items 

on a 7-point Likert scale survey constituted the values belief subscale. Based on the original 

work of Wigfield and Eccles (2000), wit�K���D���&�U�R�Q�E�D�F�K�¶�V���D�O�S�K�D���R�I�������������W�K�L�V���V�X�E�V�F�D�O�H���Z�D�V���E�U�R�N�H�Q��

into three constructs, each with two questions: interest, utility value, and importance. Based on 

the work of Kopcha (2012), a �³�Z�L�G�H�O�\���X�V�H�G���D�Q�G���Y�D�O�L�G�D�W�H�G���L�Q�V�W�U�X�P�H�Q�W�´�����%�R�Z�P�D�Q���H�W���D�O�������������������S����

�������Z�L�W�K���D���&�U�R�Q�E�D�F�K�¶�V���D�O�S�K�D���R�I�������������K�H�O�S�H�G���P�H�D�V�X�U�H���W�H�D�F�K�H�U�V�¶���³�S�H�U�F�H�L�Y�H�G���D�E�L�O�L�W�\�´���V�X�U�U�R�X�Q�G�L�Q�J��

technology integration (Bowman et al., 2020, p. 8). Based on a 5-point Likert scale, with five 

representing higher levels of ability beliefs (Bowman et al., 2020), teachers were asked five 

questions regarding their comfort and competency using technology to support student learning. 

Lastly, 18 items, nine measuring low-�R�U�G�H�U���W�H�F�K�Q�R�O�R�J�\���X�V�H���S�U�D�F�W�L�F�H�V�����&�U�R�Q�E�D�F�K�¶�V���D�O�S�K�D���������������D�Q�G��

nine measuring high technology use practices (Cronb�D�F�K�¶�V���D�O�S�K�D���������������E�D�V�H�G���R�Q���%�O�R�R�P�¶�V���'�L�J�L�W�D�O��

Taxonomy and the original work of Vongkulluksn et al. (2019) and used by Bowman et al. 

�����������������F�R�P�S�O�H�W�H�G���W�K�H���V�X�U�Y�H�\�����7�K�H���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\���V�F�D�O�H�����E�D�V�H�G���R�Q���&�K�X�U�F�K�H�V����������������
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updated framework, was used to craft these survey items and span the levels of cognitive 

complexity regarding student technology use (Hawk et al., 2021). These items were broken down 

in the following configuration: lower-order items constituted remembering (3 questions), 

understanding (3 questions), and applying (3 questions), while the higher-order items followed a 

similar breakdown with analyzing, evaluating, and creating, each having three items. In this 

portion of the survey, teachers were asked to respond to questions with the stem How often do 

�\�R�X���D�V�N���V�W�X�G�H�Q�W�V���W�R���X�V�H���W�H�F�K�Q�R�O�R�J�\���W�R�«��on a 5-point Likert scale from never to very often. 

Permission to use the survey in its entirety for purposes of this study was granted via the head 

researcher (see Appendix C). 

The purpose of the survey was to provide self-report data regarding teacher perceptions 

of their technology use in the classroom, including specific high and low-order learning 

�R�S�S�R�U�W�X�Q�L�W�L�H�V�����D�V���Z�H�O�O���D�V���W�H�D�F�K�H�U�V�¶���Y�D�O�X�H�V���D�Q�G���S�H�U�F�H�L�Y�H�G���D�E�L�O�L�W�L�H�V���U�H�O�D�W�L�Y�H���W�R��technology 

integration. Data indicating integration of higher-order experiences allowed for the selection of 

participants in phase two and contributed to RQ3 in terms of common characteristics of phase 

two participants. 

Phase Two Instrumentation 

 Ways that technology is integrated into classroom practice can vary greatly (Firmin & 

Genesi, 2013; Reinhart et al., 2011), and quantification of use in the form of survey data alone, 

though commonplace (van Dijk, 2020), may prove insufficient. Previous studies that focused on 

technology use practices via quantitative data noted this limitation (Hawk et al., 2021; Zhai et al., 

2019) and encouraged specific evidence of technology use practices (Zhai et al., 2019) via 

qualitative means in future research endeavors (Crook & Sharma, 2013; Hawk et al., 2021; 

Kormos, 2018; Uslu, 2018; Zhai et al., 2019). Therefore, phase two, which incorporated multiple 
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qualitative instruments in the form of classroom observations, teacher interviews, and document/ 

artifact analysis, were used. 

Classroom Observation 

 Researchers including Hawk et al. (2021), Hohlfeld et al. (2017), Inan and Lowther 

(2010), Kim et al. (2019), Kormos (2018, 2022), and Uslu (2018) indicated a need for the 

inclusion of an observation component, as quantification alone lacks specificity when examining 

technology use practices. Classroom observations, which allow researchers a glimpse into 

authentic classroom pra�F�W�L�F�H�V���D�V���W�K�H�\���X�Q�I�R�O�G���L�Q���D���³�Q�D�W�X�U�D�O���I�L�H�O�G���V�H�W�W�L�Q�J�´�����=�R�K�U�D�E�L�����������������S����������������

helped answer RQ2 and illuminated ways technology was being used to promote HOT, in line 

�Z�L�W�K���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\���D�Q�G���F�R�Q�W�U�L�E�X�W�H�G���W�R���5�4�����L�Q���W�Hrms of looking at potentially 

common classroom practices.   

Observations were conducted using a researcher-crafted observation protocol in 

conjunction with the Technology Integration Matrix observation (TIM-O) tool (Florida Center 

for Instructional Technology, 2019). This web version of the instrument was developed for ease 

of conducting classroom observations as the format is conducive to those less comfortable with 

the TIM since it progresses through a series of guided questions (Florida Center for Instructional 

Technology, 2019). This offered consistency and removed potential observer subjectivity 

compared to using the TIM alone (Florida Center for Instructional Technology, 2019). Figure 3.3 

shows a sample of a TIM-O matrix completed at the culmination of an observation. 
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Figure 3.3. 

Sample Technology Integration Matrix 
 

 
 

The TIM is comprised of 25 cells, with five levels of technology integration moving 

horizontally across the top and five characteristics of meaningful learning depicted vertically 

(Welsh et al., 2011). Levels of technology integration included entry, adoption, adaptation, 

infusion, and transformation (Harmes et al., 2016; Welsh et al., 2011), whereby control over 

technology is gradually released from teacher to students, with the ultimate goal being 

transformation (Harmes et al., 2016). The transformative level represents both student-centered 

and higher-order thinking practices, harnessing technology for deep learning, and thus, the focus 

is on instruction and not the technology tool itself (Harmes et al., 2016). The five characteristics 

of meaningful learning, moving from top to bottom, include active, collaborative, constructive, 

authentic, and goal-directed (Harmes et al., 2016; Welsh et al., 2011). Based on constructivist 

principles, they are intended to promote real-world experiences while simultaneously 
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perpetuating HOT (Harmes et al., 2016) as each category moves in complexity from entry level 

to transformation.  

�$�G�G�L�W�L�R�Q�D�O�O�\�����W�K�H�U�H���L�V���D���F�O�H�D�U���U�H�O�D�W�L�R�Q�V�K�L�S���E�H�W�Z�H�H�Q���W�K�H���7�,�0���D�Q�G���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\���L�Q��

�W�K�D�W���W�K�H���X�S�S�H�U���W�L�H�U�V���R�I���%�O�R�R�P�¶�V��analyze, evaluate, and create correspond to the TIM via 

adaptation, infusion, and transformation, as depicted in Figure 3.4 (Winkelman, 2020). Thus, by 

employing the TIM for classroom observations, a better understanding of not only HOT practices 

but also constructivist-based, student-centered, active learning opportunities via technology was 

illuminated. A copy of the TIM matrix can be found in Appendix D. 

Figure 3.4 

�$�O�L�J�Q�P�H�Q�W���R�I���W�K�H���7�,�0���W�R���%�O�R�R�P�¶�V���&�R�J�Q�L�W�L�Y�H���7�D�[�R�Q�R�P�\�����:�L�Q�N�H�O�P�D�Q�������������� 
  

 

It is recommended that observations take place within a set time period, typically one to 

two weeks, to ensure a snapshot of a single point in time (Welsh, 2019). Although there is no 

rigid time expectation for individual classroom observations, the more time spent in a given 

�F�O�D�V�V�U�R�R�P���O�L�P�L�W�V���³�U�H�D�F�W�L�Y�L�W�\���S�U�R�E�O�H�P�V�´���Z�K�H�U�H�E�\���E�H�K�D�Y�L�R�U�V���P�D�\���V�K�L�I�W���G�X�H���W�R���W�K�H���U�H�V�H�D�U�F�K�H�U�
�V��
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presence (Zohrabi, 2013, p. 258). Therefore, it is recommended that researchers place more 

emphasis on the second classroom observation and beyond (Zohrabi, 2013) as a more natural 

environment may ensue. Thus, each teacher was observed two times over the course of one 

month, and each observation lasted an entire class period (45 minutes to 70 minutes each). 

  Semi Structured Interviews 

 Interviews are one of the most common methods of data collection in qualitative research 

(Ary et al., 2019). After classroom observations were complete, semi-structured interviews were 

conducted. Semi-�V�W�U�X�F�W�X�U�H�G���L�Q�W�H�U�Y�L�H�Z�V���D�U�H���E�H�Q�H�I�L�F�L�D�O���D�V���W�K�H�\���D�U�H���³�Q�H�L�W�K�H�U���W�R�R���U�L�J�L�G���Q�R�U���W�R�R���R�S�H�Q�´��

(Zohrabi, 2013, p. 256) and ensure that although each participant is asked relatively the same 

questions, there is also a degree of flexibility and personalization (Turner, 2010). Interviews also 

provide an opportunity to expand, follow up (Zohrabi, 2013, p. 256), or clarify any questions that 

may arise from the earlier observations. Interviews helped answer RQ2, in which participants 

elaborated on their HOT-infused technology use practices, as well as RQ 3, which got to the 

heart of the distinguishing features of these expert teachers. 

Key to the interview process is the preparation stage, which offers focus and direction, 

serving as a platform on which the interview is built (Turner, 2010). An interview protocol (see 

Appendix E), with previously planned questions and a space to record answers, was created and 

used (Creswell, 2009; Creswell & Plano Clark, 2018). One interview per teacher was conducted 

and interviews lasted approximately 45 minutes to an hour and ten minutes. The option to meet 

in person or conduct interviews via an online platform such as Zoom was made available to each 

participant, based on specific needs and preferences. A consent form (see Appendix F) was 

emailed in advance of the observations, signed before observations commenced, and for 
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purposes of informed consent prior to the start of the interview, participants were again 

instructed of their rights, including granting permission to record the meeting.  

  Document/Artifact Analysis 

 Document analysis, or the examination of various types of materials (Ary et al., 2019; 

Morgan, 2022), including both print and electronic (Bowen, 2009), is commonly used to 

complement other forms of data (Morgan, 2022) and proves beneficial when conducting research 

���%�R�Z�H�Q�����������������0�R�U�J�D�Q�������������������,�Q���W�K�H���F�R�Q�W�H�[�W���R�I���W�K�L�V���V�W�X�G�\�����W�K�H�V�H���³�S�U�H-�H�[�L�V�W�L�Q�J�´���I�R�U�P�V���R�I���G�D�W�D��

(Morgan, 2022; p. 65) provided additional insight into classroom technology use practices in an 

attempt to verify findings (Bowen, 2009; Morgan, 2022) �W�K�U�R�X�J�K���³�F�R�Q�Y�H�U�J�H�Q�F�H���R�I���L�Q�I�R�U�P�D�W�L�R�Q�´��

and thus offer credibility to the research (Bowen, 2009, p. 30). Document analysis can also offset 

potential bias (Bowen, 2009). Phase one asked teachers to self-report, which creates potential 

response bias (Ary et al., 2019) whereby teachers may over-emphasize their actual technology 

use practices (Ritzhaupt et al., 2017). In phase two, observations may have led to reactivity 

�L�V�V�X�H�V�����=�R�K�U�D�E�L�������������������Z�K�L�O�H���L�Q�W�H�U�Y�L�H�Z�V���P�D�\���S�U�R�P�R�W�H���³�V�R�F�L�D�O���G�H�V�L�U�D�E�L�O�L�W�\���E�L�D�V�´�����$�U�\���H�W���D�O��������019, 

p. 320). Document analysis, however, is �X�Q�L�T�X�H�O�\���S�R�V�L�W�L�R�Q�H�G���W�R���U�H�P�D�L�Q���³�Q�R�Q-�U�H�D�F�W�L�Y�H�´���D�Q�G��

�X�Q�F�K�D�Q�J�H�G���E�\���U�H�V�H�D�U�F�K�H�U���S�U�H�V�H�Q�F�H�����%�R�Z�H�Q�����������������S�����������D�Q�G���W�K�X�V���F�U�H�D�W�H�V���D�Q���³�R�E�M�H�F�W�L�Y�H�´�����0�H�U�U�L�D�P��

�	���7�L�V�G�H�O�O�����������������S���������������I�R�U�P���R�I���³�V�W�D�E�L�O�L�W�\�´���L�Q���W�K�H���G�D�W�D�����0�H�U�U�L�D�P���	���7�L�V�G�H�O�O�����������������S��������������

Morgan, 2022, p. 66). Artifacts, which consisted of student work samples from the 2022-23 

school year, were examined to help corroborate information gleaned from other phase two 

qualitative sources. Thus, document/artifact analysis served as another form of instrumentation 

to effectively answer RQ2 and illuminate technology use practices that perpetuate higher-order 

thinking in the classroom environment. 
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Data Collection 

 
 Data collection should always tie back to the research questions under investigation, and 

in a mixed methods study, incorporate both quantitative and qualitative sources (Creswell & 

Plano Clark, 2018). In this research, data was collected and analyzed following the trajectory of 

the conceptual framework, beginning with a survey in phase one and observations, interviews, 

and document/artifact analysis in phase two. Prior to data collection, all documents deemed 

necessary for the protection of human subjects in research (Ary et al., 2019) were completed, 

filed, and approved with both the Institutional Review Board (IRB) (see Appendix G) as well as 

�Z�L�W�K���W�K�H���+�D�Z�D�L�µ�L�����6�W�D�W�H���'�H�S�D�U�W�P�H�Q�W���R�I���(�G�X�F�D�W�L�R�Q�����V�H�H���$�S�S�H�Q�G�L�[���+�������3�D�U�W�L�F�L�S�D�Q�W�V���Z�H�U�H���Q�R�W�L�I�L�H�G���R�I��

their rights via a consent form for each phase of the study. Pseudonyms were used for all 

�S�D�U�W�L�F�L�S�D�Q�W�V���L�Q���W�K�H���T�X�D�O�L�W�D�W�L�Y�H���S�K�D�V�H���W�R���H�Q�V�X�U�H���F�R�Q�I�L�G�H�Q�W�L�D�O�L�W�\�����D�Q�G���W�K�H�V�H���³�Q�D�P�H�V�´���Z�H�U�H���H�Y�H�Q�W�X�D�O�O�\��

replaced with participant numbers. All information and recordings were stored on a personal, 

password-protected computer accessible only by the researcher (Ary et al., 2019) as well as in 

encrypted cloud-based storage so that data was backed up in more than one location (Merriam & 

Tisdell, 2015). An overview of the data collection process for each phase of the study is 

delineated below. 

It is also important to note that data collection occurred during the 2022-2023 school year 

when schools recently emerged from COVID-19 closures, and teachers and students were 

returning full-time to pre-pandemic, in-person learning. As such, teachers who were thrust into 

uncertainties associated with online learning and lack of preparedness, resulting in anxiety (Kim 

& Asbury, 2020), stress, and shock (Jones et al., 2022), found themselves back in the classroom 

�Q�D�Y�L�J�D�W�L�Q�J���U�H�V�L�G�X�D�O���G�H�J�U�H�H�V���R�I���³�W�H�F�K�Q�R-stress�´�����5�H�\�Q�R�O�G�V���H�W���D�O�������������������S�������������������)�R�U���V�R�P�H�����W�K�H�V�H��

�³�P�R�P�H�Q�W�>�V�@���R�I���I�R�U�F�H�G���R�S�S�R�U�W�X�Q�L�W�\�´�����/�L�X�����������������S�����������P�D�\���K�D�Y�H���L�P�S�H�G�H�G���W�H�D�F�K�H�U�V�¶���M�R�E-related 
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confidence (Kim & Asbury, 2020), potentially impacting effective integration due to fear and 

uncertainty associated with technology (Gomez et al., 2022) during the height of the pandemic. 

These pandemic-related experiences possibly impacted data collection, whereby preconceived 

feelings and notions surrounding technology integration may have infiltrated, inadvertently 

hindering optimal teacher participation. 

Phase One Data Collection 

  In order to investigate technology use practices in the classroom, a 29-question survey 

based on the work of Bowman et al. (2020) was administered in the second quarter of the school 

year. Surveys were disseminated electronically via a Google Form to all classroom teachers at 

the three selected schools via administration (principals) on the researcher's behalf, explaining 

the study's purpose and request for assistance (Ary et al., 2019). Survey participation was 

voluntary, and participants were notified of their rights prior to taking part (Creswell & Plano 

Clark, 2018) through an informed consent (See Appendix A) that was emailed. Included in the 

email (see Appendix I), potential participants found an overview of the study as well as a link to 

the survey. Teachers had a three-week window to complete the survey, and to maximize 

responses, the researcher sent out an email reminder (see Appendix J) after week one, as 

suggested in the work of Ary et al. (2019), combined with a thank you to those who took the 

time to previously respond. Data was collected using Google Forms and downloaded for later 

analysis. In total, the online survey was emailed to 134 classroom teachers, and over the three-

week window, 76 participants responded, representing 57% of the overall population.  

Ideally, anonymity should be maintained when using surveys (Ary et al., 2019). 

However, to secure potential participants for phase two of the study, the final question asked 

participants to voluntarily provide their names and contact information for follow up. Of the 76 
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teachers surveyed, 37 (49%) provided names and email addresses indicating potential phase two 

interest. Since the survey focused on values beliefs, ability beliefs, and lower and higher-order 

thinking practices, no demographic data was collected.  

Phase Two Data Collection 

After phase one data was collected and analyzed, the goal was to purposefully select 6-10 

teachers who indicated a propensity for higher-order technology use practices as well as interest 

in phase two participation for follow-up since these individuals wer�H���³�E�H�V�W���D�E�O�H���W�R���K�H�O�S���H�[�S�O�D�L�Q��

�W�K�H���S�K�H�Q�R�P�H�Q�R�Q���R�I���L�Q�W�H�U�H�V�W�´�����&�U�H�V�Z�H�O�O���	���3�O�D�Q�R���&�O�D�U�N�����������������S�����������������$�F�F�R�U�G�L�Q�J���W�R���&�U�H�V�Z�H�O�O���D�Q�G��

Plano Clark (2018), in an explanatory sequential design, it is optimal to select individuals who 

took part in the phase one data collection, which held true in the case of this study. Ultimately, 8 

participants volunteered for phase two, and the goal for saturation, per Fugard & Potts (2015) 

and Guest et al. (2020), was met. 

Potential participants were contacted via email (see Appendix K) to ensure their ongoing 

interest and willingness to participate. At that time, they were provided specifics of the 

qualitative phase of the study, including the three types of data being collected as well as the 

projected overall time investment. Once participation was confirmed, another email was sent 

(See Appendix L) whereby participants were asked to indicate dates and times that best fit their 

schedule for upcoming observations and interviews. Some had specific requests for dates and 

times, while others noted no real preference and gave a more generalized timeframe, electing to 

schedule one observation at a time and, afterward, chose times for interviews. Observations and 

interviews were then scheduled based on teacher input and confirmed prior to arrival. A digital 

version of the phase two consent form was emailed and collected before observations 
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commenced. While conducting observations and interviews, all COVID-19 protocols outlined in 

the IRB-approved safety guide were adhered to.  

Three types of data were collected for phase two over a seven-week period of time, 

including observations, semi-structured interviews, and documents/artifacts in the form of 

student work samples. All data was stored on a password-protected device with two-factor 

authentication accessible only by the researcher. At the culmination of phase two data collection, 

$25 Target gift cards were distributed to the respective schools on each participant's behalf. 

           Observations 

Classroom observations took place first. Adopting the role of nonparticipant (Zohrabi, 

2013) or complete observer (Creswell, 2009), the researcher watched and recorded ways the 

classroom teacher employed technology to promote HOT but refrained from any engagement or 

interactivity (Zohrabi, 2013). The Technology Integrated Matrix (TIM) Framework Model, 

created by the Florida Center for Instructional Technology (Bonfiglio-Pavisich, 2018; Florida 

Center for Instructional Technology, 2019), also guided observation data collection. 

Additionally, a previously developed field notes template (see Appendix M) ensured the 

�V�H�S�D�U�D�W�L�R�Q���R�I���³�G�H�V�F�U�L�S�W�L�Y�H�´���Q�R�W�H�V�����I�R�U��example, the setting, specific dialogue, and activities, from 

�D�Q�\���³�U�H�I�O�H�F�W�L�Y�H�´���R�Q�H�V�����&�U�H�V�Z�H�O�O�����������������S�S����������-182). Thus, reflexivity, or documentation of 

researchers' thoughts and feelings throughout the observation process were recorded to help 

minimize potential bias (Ary et al., 2019). This observation protocol was used in conjunction 

with the TIM-O lesson observation matrix to examine technology integration practices (Florida 

Center for Instructional Technology, 2019).  

Each of the eight participants was observed twice with a two to three-week time period 

between visits, with the exception of one participant who, due to personal circumstances, needed 
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to schedule with a one-week turnaround. Additionally, as one participant was preparing their 

students for an upcoming research project, no technology was used on the initially scheduled 

day. As a result, the researcher was invited back three days later when technology was integrated 

once again. Each observation lasted the duration of the given class period, ranging from 45 

minutes to 70 minutes. Following the observation protocol, field notes were recorded to capture 

both descriptive and reflective notes, while the digital TIM-O matrix was completed for each 

teacher at the culmination of the observation. In total, 16 observations were conducted and 

analyzed. The data procured was cleaned and checked for accuracy within 24 hours of 

completion while still fres�K���L�Q���W�K�H���U�H�V�H�D�U�F�K�H�U�¶�V���P�L�Q�G�����$�Q�D�O�\�V�L�V���Z�D�V���K�H�O�G���R�I�I���X�Q�W�L�O���W�K�H���F�R�Q�F�O�X�V�L�R�Q��

of all phase two data collection. 

Semi Structured Interviews 

Interviews were conducted at a location mutually agreed upon by the researcher and 

participants after school hours. Interviews began with a brief introduction of the researcher along 

with a general overview of the purpose behind the interview. In line with all criteria related to 

informed consent, participants were instructed of their rights and provided consent to conduct the 

interview as well as permission to record the meeting. In a semi-structured interview, topics and 

questions are predetermined, as are probes and prompts, but can be reworded or altered based on 

the circumstances (Zohrabi, 2013). It is recommended that in addition to audio recording, notes 

also be taken by hand (Creswell, 2009) while the interview is being conducted, as opposed to 

afterward, which can lead to a skewed recollection of facts (Zohrabi, 2013).  For this study, 

handwritten notes were documented on the interview protocol sheet while the interview was in 

session. This allowed the researcher to focus wholeheartedly on the conversation, employing 

effective listening skills necessary for conducting quality interviews (Ary et al., 2019).  Once 
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complete, the interview was transcribed and emailed to participants to verify the accuracy of the 

information. If permission was granted to record the conversation, these were stored on a secure 

device and permanently deleted after the culmination of transcription and verification. 

 
Document/ artifact analysis 

 
According to Bowen (2009), document analysis is used in mixed methods studies in 

combination with other qualitative methods to help triangulate data. Artifacts in the form of 

student work samples were submitted throughout the duration of phase two and were collected 

up through the completion of interviews. Bowen (2009) suggests that the number of documents 

examined is not as important as the quality or variety, and when used for purposes of 

�Y�H�U�L�I�L�F�D�W�L�R�Q�����³�H�Y�H�Q���D���I�H�Z�´�����S�������������D�U�H���F�R�Q�V�L�G�H�U�H�G���V�X�I�I�L�F�L�H�Q�W�����7�K�X�V�����H�D�F�K���W�H�D�F�K�H�U���Z�D�V���D�V�N�H�G���W�R��

share 3-6 previously generated student work samples showcasing how technology was integrated 

into their classroom practice. However, some participants provided more, resulting in the 

collection of 52 work samples from six content areas: English language arts (15), Art (11), Social 

Studies (6), Science (14), Math (1), and Physical Education (5). 

Data Analysis 

 �$�F�F�R�U�G�L�Q�J���W�R���0�H�U�U�L�D�P���D�Q�G���7�L�V�G�H�O�O�������������������G�D�W�D���D�Q�D�O�\�V�L�V���L�V���W�K�H���S�U�R�F�H�V�V���R�I���³�F�R�Q�V�R�O�L�G�D�W�L�Q�J����

�U�H�G�X�F�L�Q�J�����D�Q�G���L�Q�W�H�U�S�U�H�W�L�Q�J�´�����S���������������L�Q�I�R�U�P�D�W�L�R�Q���J�D�U�Q�H�U�H�G���I�U�R�P���W�K�H���U�H�V�H�D�U�F�K���W�R���F�R�Q�V�W�U�X�F�W��

meaningful understanding. Data from each phase of this study was analyzed using appropriate 

measures for both quantitative and qualitative approaches (Creamer, 2018; Creswell & Plano 

Clark, 2018) in line with a mixed methods explanatory sequential design (Creswell & Plano 

Clark, 2018). These steps included 1) readying the data for analysis, 2) investigating the data, 3) 

analyzing the data, 4) illustrating the results, 5) interpreting the information, and lastly, 6) 
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validating the results (Creswell & Plano Clark, 2018). At the culmination of the research, both 

phases were integrated, and conclusions were drawn between the initial survey data and 

information that surfaced from the qualitative follow-up (Creswell & Plano Clark, 2018). Due to 

the vast amount of data being collected and analyzed, it was recommended that data be examined 

as it was accumulated, particularly in phase two, so that what was gleaned early on may help 

refine later focus (Merriam & Tisdell, 2015). For example, what was learned during observations 

may have helped guide questioning during the interview process (Merriam & Tisdell, 2015).  

Phase One Data Analysis 

According to Creswell and Plano Clark (2018), the process of recoding categorical 

variables to numeric ones and then cleaning data must occur prior to analysis. Once the survey, 

created by Bowman et al. (2020) was completed by all participants within the designated three-

week window, data was downloaded into Excel and comma-separated-values (CSV) 

spreadsheets. These were checked for errors and then uploaded into the Statistical Program for 

Social Sciences (SPSS) version 29.0, whereby the CSV spreadsheet was utilized due to 

formatting issues in the Excel version. Since the values and abilities constructs were already in 

numeric format, they were prepared for analysis first. Values, comprised of six questions using a 

seven-point Likert scale (two questions for each sub-construct), was broken down into the 

following subcategories: interest, utility value, and importance, while the Ability construct, 

based on a five-point Likert scale, had five questions in total and no subcategories. The 18 

technology integratio�Q���S�U�D�F�W�L�F�H�V���T�X�H�V�W�L�R�Q�V�����E�D�V�H�G���R�Q���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�����F�R�Q�V�L�V�W�H�G���R�I��

nine lower-order thinking (LOT) questions and 9 higher-order thinking (HOT) questions and 

were based on a five-point Likert scale. However, these questions were not initially numeric, 

asking never to very often, and thus needed to be re-coded in SPSS prior to quantitative analysis.  
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After the process of cleaning and re-coding was complete, each of the three categories 

(and subcategories where included) were analyzed using descriptive statistics (frequency, mean, 

standard deviation), and data were published in tables and graphs for reporting purposes. The 

goal was to understand both high and low-use practices surrounding technology integration as 

well as teacher attitudes and beliefs in the low-income, middle school settings. Results were also 

examined with respect to the trends in the current literature. From this data, RQ1, which sought 

to understand teacher perceptions of their own use practices, provided a natural segue into phase 

two, whereby the selection of participants who self-reported as integrating technology in higher-

order ways commenced. 

Phase Two Data Analysis 

 Although there are a few distinctions in the way qualitative phase two data was analyzed, 

there were also many commonalities. An overview of the analysis process for all three 

approaches will be described in detail below. For participant interviews, intra-rater reliability or 

a code-recode strategy was employed for purposes of dependability (Ary et al., 2019). 

 
Observations 

 
Once a thorough examination of the raw data had taken place, the process of coding or 

reducing began (Ary et al., 2019). Using the comments section of Google Docs, units of meaning 

such as words, phrases, and subjects that appeared regularly served as preliminary codes. During 

open coding (Ary et al., 2019; Merriam & Tisdell, 2015), the researcher was open to any possible 

information related to the research question under investigation (Merriam & Tisdell, 2015). In 

this phase, multiple passes were made, ensuring that all data pieces supported RQ 2, specifically 

ways that technology was being integrated relative to HOT. In the early stages of analysis, Ary et 

al. (2019) suggest that 20-40 codes may emerge. Next, focused coding (Ary et al., 2019) led to 
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the creation of categories. This iterative process required a fluid and continuous movement 

between steps (Ary et al., 2019; Taylor-Powell & Renner, 2003). After this constant re-

examination of codes, breaking apart the data, and reconfiguring it, categories began to emerge. 

The goal was to have 10-20 working categories (Ary et al., 2019) at this point in the analysis. 

These preliminary categories were charted and then left until completion of interview data 

analysis for eventual thematic analysis.  

Themes represent the highest level of abstraction (Ary et al., 2019); thus, categories that 

were logically connected were used to create overarching themes. Creswell (2009) suggests that 

ideally, four to five themes emerge, while Ary et al. (2019) suggest reducing data into two to 

seven themes, thereby offering insight into the research question under investigation (Ary et al., 

2019; Merriam & Tisdell, 2015).  

Data from the Technology Integration Matrix (TIM) via the digital TIM-O observation 

tool (Florida Center for Instructional Technology, 2019) was compiled by examining the sixteen 

completed matrices created, one for each participant at the culmination of their observations. 

Levels of technology integration that surfaced in each lesson were tallied and charted, 

comprising entry, adoption, adaptation, infusion, and transformation (Harmes et al., 2016; Welsh 

et al., 2011) relative to the five characteristics of meaningful learning they fell into: active, 

collaborative, constructive, authentic, and goal-directed (Harmes et al., 2016; Welsh et al., 2011). 

Data from the TIM-O was calculated based on frequency across all measures during observations 

and arranged in a table to visually represent the distribution of classroom technology use 

practices.  
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Semi Structured Interviews 
 

Once observations were complete, semi-structured interviews were conducted following 

a pre-crafted interview protocol consisting of 13 questions, including probes and prompts. One 

benefit of conducting interviews after the culmination of observations was that it enabled the 

researcher to follow up with targeted questions, as delineated in the interview protocol. Each 

teacher was interviewed after school hours at a time and location of their selection. Interviews 

were audio recorded only, with prior written permission as part of the informed consent process, 

using Zoom and Voice Memo. Files were downloaded onto a secure, password-protected 

computer with two-factor authentication and then uploaded to Otter.ai for transcription. Data was 

cleaned, and multiple passes were made to ensure the accuracy of the transcription and as well as 

the removal of any personally identifying material. The final transcript for each interview was 

shared with participants to verify accuracy (Creswell & Plano Clark, 2018; Merriam & Tisdell, 

2015). Once confirmed, transcriptions were uploaded to Google Docs to begin the analysis 

process. 

 Using the comments section of Google Docs, the process of open coding, along with in 

vivo coding, whereby words come directly from the participants themselves (Ary et al., 2019; 

Creswell & Plano Clark, 2018) began, similar to the analysis process used for observations 

described above. Multiple passes were made to ensure alignment with the research questions, 

and for RQ3 in particular, which explored distinguishing features of participants and any 

commonalities among them, some codes tied back to the initial phase one quantitative data 

(Creswell & Plano Clark, 2018) specifically with regard to values beliefs and abilities. Then, a 

computer-assisted qualitative data analysis software (e.g., MAXQDA) was employed for a 

second pass for purposes of re-coding. All codes were organized into preliminary categories and 
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then examined side by side with observation data. As a result of this iterative process, 15 

overarching categories emerged for RQ2, while ten surfaced for RQ3.  

Themes represent the highest level of abstraction (Ary et al., 2019), and the next step was 

to link categories that were logically connected to create overarching themes for both 

observations and interviews combined. Interpretation of themes (Creswell & Plano Clark, 2018), 

as they relate to RQ2, HOT practices in the classroom, and RQ3, distinguishing features of the 

teachers and the common traits among them, followed. For the researcher, this exhaustive step 

proved most challenging and resulted in several configurations before the finalization of themes.  

�+�D�Y�L�Q�J���S�D�U�W�L�F�L�S�D�Q�W�V���F�K�H�F�N���R�Q�O�\���³�U�D�Z���W�U�D�Q�V�F�U�L�S�W�V�´�����&�U�H�V�Z�H�O�O�����������������S���������������L�V���L�Q�D�G�H�T�X�D�W�H��

���$�U�\���H�W���D�O�������������������&�U�H�V�Z�H�O�O�������������������W�K�X�V�����R�Q�F�H���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H���R�I���D���P�R�U�H���³�S�R�O�L�V�K�H�G�´���S�U�R�G�X�F�W��

(Creswell, 2009, p. 191), participants were again invited to reexamine the data, this time with the 

inclusion of researcher interpretations and findings (Ary et al., 2019; Carlson, 2010) for member 

checks. Of the eight participants, four responded with positive feedback, though nothing was 

altered as a result. 

Document/artifact analysis 
 

When examining documents, the researcher should focus on the purpose of the 

documents and their connection to the research questions (Bowen, 2009). As such, the various 

student work samples were numbered and organized, and a spreadsheet was created in 

preparation for analysis. According to Bowen (2009), when document analysis is used in 

conjunction with other data collection points, a researcher may choose to use predefined codes. 

Thus, to systematically evaluate the wide range of artifacts collected, a pre-assigned coding 

�V�\�V�W�H�P���Z�D�V���X�V�H�G�����'�R�F�X�P�H�Q�W�V���Z�H�U�H���H�[�D�P�L�Q�H�G���S�H�U���W�K�H�L�U���O�H�Y�H�O���R�I���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\��

(Churches, 2008), the type of lesson submitted, and the technology employed in the process. The 
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researcher also attempted to examine artifacts to determine whether they were produced 

collaboratively or solo but realized insufficient information was available to make a definitive 

assessment, so that was left out. Lastly, whether or not the student had some degree of choice in 

the assignment was assessed and recorded. The breakdown of artifacts by type and overall 

�S�H�U�F�H�Q�W�D�J�H�V���D�W���H�D�F�K���%�O�R�R�P�¶�V���O�H�Y�H�O���Z�H�U�H���D�U�U�D�Q�J�H�G���L�Q���D���W�D�E�O�H���W�R���D�L�G���L�Q���W�K�H���L�Q�W�H�U�S�U�H�W�D�W�L�R�Q���R�I��

findings. Artifacts helped triangulate the data by corroborating findings from the observations 

and interviews while simultaneously offering validation to the study (Bowen, 2009). 

Validity  

 Whether conducting a quantitative or qualitative study, researchers must focus on validity 

as it impacts the way data is collected and the results that ensue (Creswell & Plano Clark, 2018). 

In quantitative studies, validity ensures that what is professed to be measured actually is (Ary et 

al., 2019), while reliability suggests consistency over time (Ary et al., 2019; Creswell & Plano 

Clark, 2018). In qualitative research, validity, often referred to as trustworthiness (Creswell & 

Plano Clark, 2018) or rigor (Ary et al., 2019), suggests that the researcher has taken steps to 

ensure the ethical collection, analysis (Carlson, 2010), and accurate reporting of findings 

(Creswell, 2009) so they can indeed be trusted (Ary et al., 2019). Measures were taken to ensure 

validity within the study in each of the two phases. 

Phase One  

 Phase one used the previously validated Bowman et al. (2020) survey, which contained 

�������T�X�H�V�W�L�R�Q�V���P�D�G�H���X�S���R�I���W�K�U�H�H���V�X�E�V�F�D�O�H�V�����7�K�H���Y�D�O�X�H�V���E�H�O�L�H�I���V�X�E�V�F�D�O�H�����&�U�R�Q�E�D�F�K�¶�V���D�O�S�K�D��� ��������������

was comprised of six questions, the teacher ability beliefs subscale (Cronbac�K�¶�V���D�O�S�K�D� ������������

�L�Q�F�O�X�G�H�G���I�L�Y�H���L�W�H�P�V�����D�Q�G���O�D�V�W�O�\�����W�K�H���W�H�F�K�Q�R�O�R�J�\���X�V�H���V�X�E�V�F�D�O�H�����E�D�V�H�G���R�Q���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\��

���%�R�Z�P�D�Q���H�W���D�O�������������������F�R�P�S�U�L�V�H�G���E�R�W�K���K�L�J�K���������L�W�H�P�V�����&�U�R�Q�E�D�F�K�¶�V���D�O�S�K�D� ���������������D�Q�G���O�R�Z���������L�W�H�P�V����
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�&�U�R�Q�E�D�F�K�¶�V alpha= .899) order thinking questions, for a total of 18 (Bowman et al., 2020; 

Vongkulluksn et al., 2019). Developed, piloted, and finalized by Vongkulluksn et al. (2019) and 

used in previous research endeavors, including the work of Hawk et al. (2021), the �%�O�R�R�P�¶�V��

Digital Taxonomy (BDT) �V�F�D�O�H���L�V���³�V�K�R�Z�Q���W�R���\�L�H�O�G���H�[�F�H�O�O�H�Q�W���U�H�O�L�D�E�L�O�L�W�\���Z�K�H�Q���D�V�V�H�V�V�H�G���D�V���V�L�[��

latent variables based on BDT cognitive levels'' (Hawk et al., 2021, p. 1081). 

Phase Two  

 Creswell (2009) states that validity is one of the strong suits of qualitative research and, 

as such, many strategies can be used to promote accuracy. To this end, several measures were 

employed within the context of this study to promote trustworthiness. These will be broken down 

by the four areas encompassing trustworthiness: credibility, transferability, dependability, and 

confirmability (Ary et al., 2019; Ertmer et al., 2012).  

 To promote credibility or confidence in the research (Ary et al., 2019; Bowen, 2009), 

structural corroboration (Ary et al., 2019) or data triangulation was used (Ary et al., 2019; 

Bowen, 2009). Since both observations and interviews have the potential of bias, documents, 

which are not created specifically for research purposes (Merriam & Tisdell, 2015) bring added 

credibility to the results, as they are less likely to be orchestrated or embellished upon. Member 

checks (Ary et al., 2019; Carlson, 2010; Creswell, 2009; Creswell & Plano Clark, 2018; Zohrabi, 

2013) were also employed within the interview process, lending credibility to the research. Using 

�W�K�H���S�D�U�W�L�F�L�S�D�Q�W�V�¶���Y�R�L�F�H�V���W�R���E�U�L�Q�J���I�R�U�W�K���W�K�L�F�N�����U�L�F�K���G�H�V�F�U�L�S�W�L�R�Q�V�����$�U�\���H�W���D�O�������������������&�D�U�O�V�R�Q����������������

Creswell, 2009) also aided in credibility. Lastly, reflexivity or researcher self-reflective practices 

���$�U�\���H�W���D�O�������������������W�K�U�R�X�J�K���W�K�H���Q�R�W�D�W�L�R�Q���R�I���³�W�K�R�X�J�K�W�V�����I�H�H�O�L�Q�J�V�����X�Q�F�H�U�W�D�L�Q�W�L�H�V�����Y�D�O�X�H�V�����E�H�O�L�H�I�V�����D�Q�G��

�D�V�V�X�P�S�W�L�R�Q�V�´�����&�D�U�O�V�R�Q�����������������S�����������������O�R�J�J�H�G���R�Q���W�K�H���I�L�H�O�G���Q�R�Wes template, was employed during 

the observation process.  
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 Transferability, or application of the findings beyond the scope of this specific research 

context (Ary et al., 2019; Bowen, 2005), also aided in trustworthiness. This was accomplished 

again through the inclusion of thick rich detail (Ary et al., 2019) as well as by acknowledging 

limitations within the context of the research. A reflective statement in the Role of the 

Researcher section acknowledged any upfront bias and, thus, limited reactivity, thereby 

enhancing transferability (Ary et al., 2019). 

 To aid in dependability, which is similar to reliability in quantitative research (Ary et al., 

�������������D�Q�G���U�H�I�H�U�V���W�R���³�W�K�H���V�W�D�E�L�O�L�W�\���R�I�«�I�L�Q�G�L�Q�J�V���R�Y�H�U���W�L�P�H�´�����%�R�Z�H�Q�����������������S����������), the researcher 

kept records which will serve as documentation in the form of an audit trail (Ary et al., 2019; 

Bowen, 2005; Carlson, 2010). Intra-rater agreement or a code-recode strategy was also employed 

(Ary et al., 2019), whereby the researcher returned to the interview transcripts after initial coding 

for a second pass at coding the data. Corroboration (Ary et al., 2019) via the three qualitative 

data collection points also aided dependability.  

 Finally, confirmability, similar to validity in quantitative research (Ary et al., 2019), was 

achieved in three ways. This occurred through a documented audit trail (Ary et al., 2019; Bowen, 

2005), by triangulation of methods (Ary et al., 2019), or use of a variety of sources for data 

gathering purposes (Carlson, 2010; Zohrabi, 2013), as well as by employing ongoing reflexivity 

to keep bias continually in check (Ary et al., 2019).   

Summary 

�7�H�F�K�Q�R�O�R�J�\���F�D�Q���D�F�W���D�V���D���³�F�D�W�D�O�\�V�W���I�R�U���V�X�S�S�R�U�W�L�Q�J�������V�W���F�H�Q�W�X�U�\���V�N�L�O�O�V�´�����3�L�H�U�F�H���	���&�O�H�D�U�\����

2016, p. 873), including higher-order thinking, along with myriad other benefits. Despite these 

benefits, socioeconomic status often plays a negative role, ultimately hindering the way students 

use technology (Dolan, 2016) in the classroom. Thus, this research aimed to shine a light on 
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technology use practices in low-income schools to better understand how teachers were 

perpetuating a shift in the current narrative. Through an explanatory sequential mixed methods 

study, consisting of first a quantitative and then a qualitative phase, the purpose of this research 

was to discover ways that technology was being used to promote higher-order thinking in low-

income middle schools and learn more about the teachers responsible for inciting transformative 

practices in the process. Data was collected, analyzed, and interpreted, and eventually findings 

ensued. Those findings will be shared in the following chapter. 
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CHAPTER 4. FI!DI!GS  

The purpose of this research was to examine how technology was being used to promote 

higher-order thinking skills, noting the distinguishing features of teachers who supported higher 

levels of cognition through digital means, in Title I public middle schools. Three overarching 

questions guided the study: 

RQ 1: What were �W�H�D�F�K�H�U�V�¶ perceptions of their technology use practices?  

RQ 2:  Among identified exemplary teachers, how was technology being integrated in 

Title I middle school classrooms in ways that promoted higher-order thinking (HOT)? 

RQ 3: What were the distinguishing features of teachers who used technology to promote 

HOT? 

In line with an explanatory, sequential mixed methods study, broken down into a 

quantitative phase (survey) and then a qualitative phase (classroom observations, semi-structured 

interviews, and document/artifact analysis), findings will be reported as they address each of the 

three research questions.  

Phase One Results 

         A Bowman et al. (2020) survey, comprised of 29 questions spanning three constructs, 

was used to gather data for phase one and sought to answer the first research question: What 

were �W�H�D�F�K�H�U�V�¶���S�H�U�F�H�S�W�L�R�Q�V���R�I���W�K�H�L�U���W�H�F�K�Q�R�O�R�J�\���X�V�H���S�U�D�F�W�L�F�H�V�"��The goal was to ascertain values, 

abilities, and technology integration practices through teacher self-report data. In total, 76 

teachers responded. Descriptive statistics for each variable and their respective subcategories are 

explained below. 
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Value Beliefs 

 Adapted by Bowman et al. (2020) from the work of Wigfield and Eccles' (2000) 

Expectancy Value Theory of Achievement Motivation, Value Beliefs measured three sub-

constructs: interest (intrinsic value), utility value, and importance (attainment) surrounding 

technology integration in the classroom. Participants were asked to answer two statements for 

each of the sub-constructs for a total of six questions. All questions were answered using a 7-

point Likert scale. Results appear in Table 4.1, indicating the mean, standard deviation (SD), 

minimum, and maximum responses for each sub-construct, as well as the overall mean for 

Values Beliefs. Appendix N provides a more detailed breakdown, including the percentage of 

teacher responses per survey item. 

Table 4.1. 

Participants�¶ Value Beliefs Ratings by Sub-Construct  
 
Sub-Construct  n  Mean  SD  Min  Max 

 
Interest 

  
76 

  
5.29 

  
1.25 

  
3.00 

  
7.00 

 
Utility  

  
76 

  
5.26 

  
1.36 

  
1.00 

  
7.00 

  
Importance 

  
76 

  
5.40 

  
1.36 

  
1.00 

  
7.00 

  
Total 

  
76 

  
5.31 

  
 1.32 

  
1.00 

  
7.00 
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The overall mean for Value Beliefs was 5.31 (SD = 1.32) on a 7-point Likert scale. When 

broken down by sub-construct, importance had the highest mean (M = 5.40, SD = 1.36), and 

within that, 22 (29%) participants acknowledged the importance of being good at technology. 

Though interest (M = 5.29, SD = 1.25) and utility ( M = 5.26, SD = 1.36) were close in overall 

mean, the highest response of the two categories was under the interest sub-construct, with 20 

(26.3%) participants responding favorably or very much when asked if they enjoy including 

technology in their classroom practice. In both interest and importance, 15 (19.7%) participants 

responded favorably when asked about spending time on integrating technology into lessons 

(very interesting) and how important it is to be good at technology integration (very important). 

The lowest percentage found under the utility sub-construct was regarding the usefulness of 

technology relative to teaching goals, with 13 participants (17.1 %) indicating a positive 

response rate or very useful.  

Ability Beliefs 

  The overall mean for the Ability Beliefs construct was 3.86 (SD = 0.96) on a 5-point 

Likert scale. When examining the five questions more closely, the question garnering the highest 

mean (M = 4.09, SD = 0.90) asked about spending classroom time on teaching and learning 

versus resolving issues with technology, to which 30 (39.5%) participants responded favorably 

(strongly agree). Additionally, overall comfort with technology (M = 3.95, SD = 0.92) and 

possessing skills necessary for classroom integration (M = 3.93, SD = 0.85) were among the 

second and third-highest responses within the Ability  Beliefs construct. When asked about 

handling technology issues in a timely fashion and spending minimal class time on resolving 

potential problems, both questions were answered favorably (strongly agree) by 18 (23.7%) 

respondents, however, these were also the only two questions where a small percentage of 
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respondents (one participant or 1.3% and three participants or 3.9% respectively) answered with 

one (strongly disagree). Table 4.2 delineates the descriptive statistics as well as minimum and 

maximum results for this construct, while Appendix O provides a detailed overview of 

participant responses per each Ability-related survey question. 

Table 4.2. 

�3�D�U�W�L�F�L�S�D�Q�W�V�¶���6�H�O�I-Reported Ability Beliefs  
 
Ability Beliefs 
Construct 

  
n 

  
Mean 

  
SD 

  
Min 

  
Max 

 Total  76 3.86 0.96 2.00 5.00 

Technology Integration Practices  

Lower Order Thinking 

 Made up of three sub-constructs (remembering, understanding, and applying), lower-

order thinking (LOT) had an overall mean of 3.13 (SD = 1.15) on a 5-point Likert scale. The 

highest overall sub-construct was understanding (M = 3.53, SD = 1.04). Within the 

understanding sub-construct, the question garnering the highest positive response was 

concerning the use of technology to demonstrate understanding of class content, whereby 21 

(28%) participants indicated very often. Likewise, participants rated gathering and reporting 

information in their own words as the next highest, with 15 (19.7%) teachers indicating a 

positive response rate. Application of learning via technology (M = 3.09, SD = 1.09) ranked 

second highest in the LOT construct, with 6 (7.9%) participants indicating the use of technology 

to connect to real-life situations while 9 (11.8%) reported using technology for sharing purposes 

within and beyond the classroom setting. Highest in the application sub-construct was using 
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technology to play educational games, with 12 participants (16%) reporting often and 12 (16%) 

very often, though 5 (6.7%) of these teachers reported never integrating technology for this 

purpose. The lowest mean for LOT was in the remembering sub-construct, with an overall mean 

of 2.81 (SD = 1.21). Teachers ranked integrated skills such as using technology to take notes or 

highlighting key words while reading less frequently, with only 6 (8%) participants selecting 

very often. Within the remembering sub-construct, the highest percent was finding word 

definitions, whereby 14 (18.7%) participants indicated both very often and 14 (18.7%) often. 

Results for the LOT construct and sub-constructs can be found in Table 4.3, while Appendix P 

�L�O�O�X�V�W�U�D�W�H�V���S�D�U�W�L�F�L�S�D�Q�W�V�¶���D�Q�V�Z�H�U�V���I�R�U���H�D�F�K���/�2�7���T�X�H�V�W�L�R�Q�����'�X�H���W�R���S�D�U�W�L�F�L�S�D�Q�W�V���L�Q�D�G�Y�H�U�W�H�Q�W�O�\��

skipping some questions, sample sizes varied slightly. This discrepancy is noted where 

applicable. 

Table 4.3. 

�3�D�U�W�L�F�L�S�D�Q�W�V�¶���)�U�H�T�X�H�Q�F�\���5�D�W�L�Q�J���I�R�U���/�R�Z�H�U-Order Technology Integration Practices  
 

Sub-Construct n Mean SD Min Max 

  
Remembering 
  

  
75 

  
2.81 

  
1.21 

  
1.00 

  
5.00 

  
Understanding 
  

  
75 

  
3.53 

  
 1.04 

  
1.00 

  
5.00 

  
Applying 
  

  
75 

  
3.09  

  
1.09 

  
1.00 

  
5.00 

  
Total 

  
73 
  

  
3.13 

  
 1.15 

  
1.00 

  
5.00 
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Higher Order Thinking 
 

Higher-order thinking skills, specifically analysis, evaluation, and creation of content 

(Bowman et al., 2020; Hawk et al., 2021; Sasson et al., 2018; Vongkulluksn et al., 2019) align 

�Z�L�W�K���W�K�H���X�S�S�H�U���W�L�H�U�V���R�I���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\�����.�L�P���H�W���D�O�������������������0�X�Q�]�H�Q�P�D�L�H�U���	���5�X�E�L�Q������������������

These skills are of key focus in this study. Results from the phase one survey, shown in Table 

4.4, suggest an overall HOT mean of 2.68 (SD = 1.16) on a 5-point Likert scale, lower than the 

overall LOT mean of 3.13 (SD = 1.15). Broken down by sub-construct, analyzing (M = 2.83, SD 

= 1.12) had the highest mean, evaluating was close behind with a mean of 2.79 (SD = 1.10), 

while creating possessed the lowest overall score (M = 2.42, SD = 1.21). Upon closer 

examination, the use of technology for reflecting upon learning within the evaluating sub-

construct had the highest mean (M = 3.16, SD = 1.02), with 8 (10.5%) participants indicating a 

very often response. Questions about organizing learning content via a graphic organizer from 

the analyzing sub-construct and creating an audio-visual product from the creating subcategory 

shared a 9.2% positive response rate, with 7 participants indicating a very often response. A 

similar trend persisted with analyzing (conducting research) and creating (producing a project), 

whereby both had 6 participants (8.0%) self-reporting a very often response. By contrast, 

publishing to an outside forum, under the creating subscale, received the lowest score (M = 1.70, 

SD = 1.02), with only 1 participant (1.3%) responding favorably (very often) while 45 (59.2%) 

reported never using technology for such purposes in the classroom setting. Appendix Q shows 

the breakdown of survey responses per each sub-construct for higher-order thinking practices. 

Due to participants skipping questions, sample sizes were less than n = 76 for certain questions 

within each sub-construct. This discrepancy is noted where applicable. 
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Table 4.4. 

�3�D�U�W�L�F�L�S�D�Q�W�V�¶���)�U�H�T�X�H�Q�F�\���5�D�W�L�Q�J���I�R�U���+�L�J�K�H�U-Order Technology Integration Practices  
 

Sub-Construct n Mean SD Min Max 

  
Analyzing 
  

  
75 

  
 2.83 

  
 1.12 

  
1.00 

  
        5.00 

  
Evaluating 
  

  
76 

  
2.79 

  
1.10 

  
1.00 

  
5.00 

  
Creating 
  

  
75 

  
2.42 

  
1.21 

  
1.00 

  
5.00 

  
Total 
  

  
74 

  
2.68 

  
1.16 

  
1.00 

  
5.00 

  
 

Overall Technology Integration Practices 
 

Analysis of phase one survey data found that lower-order technology-integrated practices 

were reported as more widely integrated than those at the higher level (see Table 4.5) This is 

particularly evident when examining the two highest sub-constructs understanding (M = 3.53, SD 

= 1.04) and applying (M = 3.09, SD =1.09) within the LOT usage category, as compared to those 

in the HOT construct where all sub-constructs remained below a mean of 3.00. Although LOT 

sub-constructs of remembering (M= 2.81, SD= 1.21) and HOT analyzing (M = 2.83, SD = 1.12) 

shared a similar overall mean, all other lower-order practices were reported as more often 

integrated than those at the higher level. This is particularly true for the understanding sub-

construct, which ranked highest overall (M = 3.53, SD = 1.04), while creating, under the HOT 

usage, was reported lowest (M= 2.42, SD =1.21). Thus, to answer research question one 

�V�X�U�U�R�X�Q�G�L�Q�J���W�H�D�F�K�H�U�V�¶���S�H�U�F�H�S�W�L�R�Q�V���R�I���W�K�H�L�U���W�H�F�K�Q�R�O�R�J�\���X�V�H���S�U�D�F�W�L�F�H�V�����I�L�Q�G�L�Q�J�V���V�X�J�J�H�V�Wed that 
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emphasis was predominantly on lower-order thinking. Figure 4.1 shows the mean breakdown 

across all sub-constructs, with the overall mean presented for both LOT and HOT, respectively, 

to illustrate this usage disparity. 

Table 4.5. 

Technology Integration Practices by Sub-Construct and Usage  
 

Sub-Constructs Mean SD Min Max 
 

Lower Order Usage (LOT)     
 Remembering 
 

2.81 1.21 1.00 5.00 

 Understanding 3.53 1.04 1.00 5.00 
 

 Applying 3.09 1.09 1.00 5.00 
 

Overall LOT 3.13 1.15 
 

 1.00 5.00 

Higher Order Usage (HOT)     
Analyzing 2.83 1.12 1.00 5.00 

 
Evaluating 2.79 1.10 1.00 5.00 

 
Creating 2.42 1.21 1.00 5.00 

 
Overall HOT  2.68 1.16 1.00 5.00 
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Figure 4.1. 

Higher and Lower Order Thinking Usage by Sub-Construct with Overall Mean 
 

 

Phase Two Results 

Ten major themes emerged, six for RQ 2 and four for RQ3. Findings will be elaborated 

on for each research question. 

Qualitative Results for Research Question 2 

 From observations and interview data, six themes emerged for RQ2: Among identified 

exemplary teachers, how was technology being integrated in Title I middle school classrooms in 

ways that promoted higher-order thinking (HOT)? Each theme will be expounded on relative to 

the categories that comprise it. Table 4.6 provides a summary of the themes and categories for 

research question 2. Finally, TIM-O data will be shared as a culminating component of the 

classroom observations in addition to document/artifact analysis findings from student work 

samples. All three data points worked in tandem to gain a big picture understanding of ways 

technology promotes HOT, thereby answering RQ2. 
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Table 4.6. 

Summary of Themes and Categories for Research Question Two 

Themes Categories 

1 Deliberate Planning, Structuring, and Delivery of 
Lessons 

1.1 Planning of Instruction 

1.2 Guided Release of Instruction 

1.3 Streamlined Delivery 

2 Shared Authority Makes Way for Targeted Support 2.1 Varying roles of the teacher 

2.2 Learner Empowerment 

2.3 Support to Struggling Learners 

3 Communication, Collaboration, and Feedback 
Strengthen the Learning Process 

3.1 Collaboration 

3.2 Communication 

3.3 Feedback 

4 Access to Resources and Experiences Support 
Academic Rigor 

4.1 Access to myriad technology-
supported learning experiences 
 
4.2 Variety of practices 

5 The Emergence of Varied End Products 5.1 Higher order skills 

5.2 Variety of end products 

6 A Culture of Learner Empowerment 6.1 Student-Centered 

6.2 Positive Classroom Environment 

 

Theme 1: Deliberate Planning, Structuring, and Delivery of Lessons 

 The first theme that emerged focused on the way teachers design the learning process and 

how technology is being integrated through deliberate planning, structuring, and delivery of 

content to meet the demands of higher cognitive tasks. This theme was made up of three 

categories: 1) Planning of Instruction, 2) Guided Release of Instruction, and 3) Streamlined 

Delivery. Table 4.7 shows the codes and categories that comprise this theme. 
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Table 4.7. 

Theme 1 Categories and Codes  
 

Theme  Categories  Codes 

Deliberate planning, 
structuring, and delivery 
of lessons 
 

Planning of 
Instruction 
  
  
Guided Release of 
Instruction 
  
Streamlined 
Delivery 

backward mapping, content drives tech 
selection, considering students in process, 
�³�P�H�W�D�F�R�J�Q�L�W�L�Y�H���H�P�S�D�W�K�\�´ 
  
scaffolding, guided instruction, 
accessibility as complexity increases 
  
streamlined learning, step by step 
instructions, modeling, exemplars, clarity 
of process, meaningful connections 

 

Category 1.1:  Planning of Instruction 

 �7�K�U�R�X�J�K���L�Q�W�H�U�Y�L�H�Z�V�����S�D�U�W�L�F�L�S�D�Q�W�V���G�H�V�F�U�L�E�H�G���D���³�E�D�F�N�Z�D�U�G���P�D�S�S�L�Q�J�´���S�U�R�F�H�V�V���Z�K�H�Q���S�O�D�Q�Q�L�Q�J��

for technology-centered instruction. Participants described this as starting with the end in mind, 

�D�Q�G���D�V���3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G�����³�������W�K�L�Q�N�>�L�Q�J�@���D�E�R�X�W���P�\���W�K�L�Q�N�L�Q�J�����D�Q�G���,���F�Dn try to extrapolate that into 

�Z�K�D�W���W�K�D�W���P�H�D�Q�V���L�Q���W�H�U�P�V���R�I���Z�K�D�W���W�K�H���V�W�X�G�H�Q�W�V���Q�H�H�G�«�D�Q�G���,���F�D�Q���U�H�Y�H�U�V�H���H�Q�J�L�Q�H�H�U���W�K�H���Z�R�U�N���R�X�W���R�I��

�W�K�D�W���´���3�D�U�W���R�I���W�K�L�V���L�V���F�R�Q�V�L�G�H�U�L�Q�J���Z�K�D�W���W�K�H���V�W�X�G�H�Q�W�V���Z�L�O�O���P�D�N�H���R�U���G�R���D�V���D���U�H�V�X�O�W���R�I��the lesson prior 

to the start of instruction. P�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�H�L�U���S�U�R�F�H�V�V�����Z�K�L�F�K���P�H�D�Q�W���I�R�F�X�V�L�Q�J���R�Q���³�W�K�H���H�Q�G��

�S�U�R�G�X�F�W���W�K�D�W���W�K�H�\���>�V�W�X�G�H�Q�W�V�@���F�U�H�D�W�H�´���D�Q�G���W�K�H�Q���³�W�U�\���W�R���V�S�U�L�Q�N�O�H���L�Q���W�K�H���W�H�F�K�Q�R�O�R�J�\�«�D�V���,���E�D�F�N�Z�D�U�G��

�S�O�D�Q���´���3�D�U�W�L�F�L�S�D�Q�W�������H�F�K�R�H�G���W�K�L�V���V�H�Q�W�L�P�H�Q�W���Z�K�H�Q���V�W�D�W�L�Q�J���� 

...most times, I kind of start with the end-product and sort of work my way backwards. 

So, what I want them to learn, what do I want them to create to show that learning? And 

then kind of put together the pieces. Okay, how do we get there now? 
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�3�D�U�W�L�F�L�S�D�Q�W�������D�O�V�R���Q�R�W�H�G���W�K�D�W���F�R�Q�W�H�Q�W���G�U�L�Y�H�V���W�H�F�K�Q�R�O�R�J�\���L�Q�W�H�J�U�D�W�L�R�Q�����V�W�D�W�L�Q�J�����³�,�W���M�X�V�W���G�H�S�H�Q�G�V���R�Q���W�K�H��

�F�R�Q�W�H�Q�W���Z�H�¶�U�H���F�R�Y�H�U�L�Q�J�����'�H�S�H�Q�G�V���>�R�Q�@���Z�K�D�W���,���X�V�H���G�X�U�L�Q�J���W�K�D�W���W�L�P�H���´�� 

 Another aspect of deliberate planning for effective technology-supported learning was 

�F�R�Q�V�L�G�H�U�L�Q�J���V�W�X�G�H�Q�W�V���L�Q���W�K�H���S�U�R�F�H�V�V�����3�D�U�W�L�F�L�S�D�Q�W�������G�H�V�F�U�L�E�H�G���W�K�L�V���D�V���W�K�H���Q�H�H�G���I�R�U���³�P�H�W�D�F�R�J�Q�L�W�L�Y�H��

�H�P�S�D�W�K�\�´���R�U���³�E�H�L�Q�J���D�E�O�H���W�R���U�H�D�O�O�\���W�K�L�Q�N���D�E�R�X�W���Z�K�D�W���W�K�H���V�W�X�G�H�Q�W�V���Z�L�O�O���Q�H�Hd to think about when 

�W�K�H�\���D�U�H���G�R�L�Q�J���W�K�H���Z�R�U�N���´���3�D�U�W�L�F�L�S�D�Q�W�������D�G�G�H�G���W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���F�R�Q�V�L�G�H�U�L�Q�J���V�W�X�G�H�Q�W�V�¶���³�������U�D�Q�J�H���R�I��

�/�H�[�L�O�H���D�E�L�O�L�W�L�H�V�«�D�Q�G���W�K�H�Q���K�L�W���W�K�D�W���]�R�Q�H���R�I���S�U�R�[�L�P�D�O���G�H�Y�H�O�R�S�P�H�Q�W���´���&�R�Q�V�L�G�H�U�L�Q�J���V�W�X�G�H�Q�W�V���L�Q���W�K�H��

planning process was not only the structuring of the learning but the role technology played. 

Ease of use, which does not detract from the learning, was one consideration when choosing 

software, as Participant 2 noted: 

�(�D�V�H���R�I���X�V�H���L�V���D�O�Z�D�\�V���W�K�H���I�L�U�V�W���W�K�L�Q�J�«�L�V���L�W���V�R�P�H�W�K�L�Q�J���W�K�D�W�¶�V���X�V�H�U���I�U�L�H�Q�G�O�\�"���,�V���L�W���V�R�P�H�W�K�L�Q�J��

�W�K�D�W�¶�V���Y�H�U�\���I�X�Q�F�W�L�R�Q�D�O�"���'�R�H�V���L�W���K�D�Y�H���D���O�R�W���R�I���I�H�D�W�X�U�H�V�����E�X�W���I�H�D�W�X�U�H�V���W�K�D�W���G�R�Q�¶�W���Q�H�F�H�V�V�D�U�L�O�\��

interfere with the basic usage of the program? 

 They �I�R�O�O�R�Z�H�G���X�S���E�\���Q�R�W�L�Q�J�����³�6�R���L�W�¶�V���D�O�Z�D�\�V���D�E�R�X�W���X�V�D�J�H���D�Q�G���H�I�I�L�F�L�H�Q�F�\�����I�X�Q�F�W�L�R�Q�D�O�L�W�\���D�Q�G��

�I�H�D�W�X�U�H�V���´�� 

�3�D�U�W�L�F�L�S�D�Q�W�V���D�O�V�R���U�H�L�W�H�U�D�W�H�G���W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���F�R�Q�V�L�G�H�U�L�Q�J���W�K�H���V�W�X�G�H�Q�W�V�¶���S�H�U�V�S�H�F�W�L�Y�H����

Participant 7 noted that after seeing a decline in student interest, they altered their initial plan and 

�F�K�D�Q�J�H�G���S�U�R�J�U�D�P�V���W�R���D�F�F�R�P�P�R�G�D�W�H���I�R�U���V�W�X�G�H�Q�W���Q�H�H�G�V�����³�6�R���R�Q�F�H���,���V�D�Z that in the students, I did a 

�F�R�P�S�O�H�W�H���I�O�L�S���D�Q�G���X�V�H�G���V�R�P�H�W�K�L�Q�J���G�L�I�I�H�U�H�Q�W�����,�W�¶�V���U�H�D�O�O�\���D�E�R�X�W���V�W�X�G�H�Q�W-�U�H�V�S�R�Q�V�H���W�R���W�K�H���W�H�F�K�Q�R�O�R�J�\���´ 

 Considering student needs with regard to hardware was also mentioned. Participant 1 

noted that Chromebooks are often small and challenging for students to maneuver and 

�U�H�F�R�P�P�H�Q�G�H�G���S�O�D�Q�Q�L�Q�J���I�R�U���W�K�H�V�H���³�K�D�Q�G�L�F�D�S�V�´���Z�K�H�Q���G�H�V�L�J�Q�L�Q�J���W�H�F�K�Q�R�O�R�J�\-centered lessons.  �³�,�¶�O�O��
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�S�O�D�Q���V�R�P�H�W�K�L�Q�J�«�W�K�H�Q���,�¶�O�O���W�R�Q�H���L�W���E�D�F�N���D���E�L�W�����2�N�D�\�����O�H�W�¶�V���F�X�W���R�X�W���D���F�R�X�S�O�H���R�I���W�K�L�Q�J�V�����7�K�D�W�¶�G���E�H���D��

�O�L�W�W�O�H���P�R�U�H���P�D�Q�D�J�H�D�E�O�H���´�� 

 Along with strategic, up-front planning of lessons, teachers expressed the importance of 

considering student perspectives, as well as contemplating the role of technology in support of 

instruction. This process of cultivating a well-planned learning experience prior to lesson 

delivery served as the foundation for effective practice. 

Category 1.2:  Guided Release of Instruction 

 Effective structuring of the lesson was another pervasive component of theme one. This 

category pertained to ways teachers scaffolded the learning to ensure accessibility as complexity 

�L�Q�F�U�H�D�V�H�G�����6�H�Y�H�U�D�O���S�D�U�W�L�F�L�S�D�Q�W�V���Q�R�W�H�G���W�K�H���X�V�H���R�I���³�J�X�L�G�H�G���L�Q�V�W�U�X�F�W�L�R�Q�´���R�U���³�J�X�L�G�H�G���U�H�O�H�D�V�H���R�I��

�L�Q�V�W�U�X�F�W�L�R�Q�´���G�X�U�L�Q�J���V�H�P�L-structured interviews, and this practice was also evident during 

�R�E�V�H�U�Y�D�W�L�R�Q�V�����7�K�L�V���F�K�X�Q�N�L�Q�J���R�I���L�Q�V�W�U�X�F�W�L�R�Q���E�H�J�D�Q���Z�L�W�K���Z�K�D�W���3�D�U�W�L�F�L�S�D�Q�W�������U�H�I�H�U�U�H�G���W�R���D�V���W�K�H���³�,���G�R����

�Z�H���G�R�����\�R�X���G�R���S�U�R�F�H�V�V�����6�R���L�W���G�R�H�V�Q�¶�W���E�H�F�R�P�H���Vuch a daunting and stressful lesson or assignment 

�I�R�U���N�L�G�V���´���3�D�U�W�L�F�L�S�D�Q�W�������H�[�S�R�X�Q�G�H�G���R�Q���W�K�L�V���Z�K�H�Q���W�K�H�\���V�X�J�J�H�V�W�H�G���K�R�Z���W�K�L�V���S�U�R�F�H�V�V���S�O�D�\�V���R�X�W���Z�L�W�K��

regard to digital materials: 

�������\�R�X���V�W�D�U�W���Z�L�W�K���\�R�X�U���U�H�V�R�X�U�F�H���S�U�R�Y�L�V�L�R�Q�«�W�K�H�Q���\�R�X���F�R�Q�W�L�Q�X�H���E�\���F�O�D�U�L�I�\�L�Q�J���L�G�H�D�V�����J�L�Y�L�Q�J��

�W�K�H�P���>�V�W�X�G�H�Q�W�V�@���D���F�K�D�Q�F�H���W�R���G�L�V�F�X�V�V���L�G�H�D�V���D�Q�G���V�K�D�U�H���L�G�H�D�V���D�Q�G���E�X�L�O�G���P�H�D�Q�L�Q�J���«�W�R���S�U�D�F�W�L�F�H��

�F�R�Q�Q�H�F�W�L�Q�J���P�R�U�H���G�H�H�S�O�\���W�R���W�K�H���F�R�Q�W�H�Q�W�«�W�K�H�Q���L�W���J�R�H�V���E�D�F�N���W�R���J�L�Y�L�Q�J���W�K�H�P���W�D�V�N�V���D�Qd 

�R�S�S�R�U�W�X�Q�L�W�L�H�V���W�R���W�U�\���D�Q�G���W�K�H�Q���W�R�������J�H�W���I�H�H�G�E�D�F�N���V�R���W�K�D�W���W�K�H�\���N�Q�R�Z���L�I���W�K�H�\�¶�U�H���R�Q���W�K�H���U�L�J�K�W��

track or not, and to maybe do some reflection on that. 

�3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�H���Q�H�H�G���W�R���³�������P�D�N�H���V�X�U�H���W�K�D�W���,���D�P���V�F�D�I�I�R�O�G�>�L�Q�J�@���W�K�H���Z�R�U�N���V�X�I�I�L�F�L�H�Q�W�O�\���V�R���W�K�D�W��

�L�I���V�D�\�����K�H�D�Y�H�Q���I�R�U�E�L�G�����D���V�W�X�G�H�Q�W���L�V���R�X�W���D�E�V�H�Q�W���I�R�U���D���T�X�D�U�W�H�U�«�L�W�
�V���Q�R�W�K�L�Q�J���W�K�D�W���L�V��way beyond their 

cognitive load." 
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 Participant 4 also described a similar process whereby they allow for guided instruction 

�E�X�W���D�O�V�R���D���S�U�R�G�X�F�W�L�Y�H���V�W�U�X�J�J�O�H�����³�6�R���V�R�P�H�W�L�P�H�V���Z�H���V�W�D�U�W���L�W���W�R�J�H�W�K�H�U�����,���O�H�W���W�K�H�P���V�W�U�X�J�J�O�H���E�\��

themselves, and I pull them back and we look at it, my, my answer, and then they have a chance 

�W�R���U�H�I�O�H�F�W���R�U���H�G�L�W���W�K�H�L�U���Z�R�U�N���´ 

 This was evident in the observations when teachers regularly provided direct instruction, 

used prompting questions to guide students to their own answers, redirected students through in-

progress feedback, and readily offered clarification of expectations and support as needed.  

 Scaffolding of the tech itself was also prevalent. Participant 1 described the importance of 

gradually introducing students to the technology in a very scaffolded manner. For example, they 

described beginning with Google Earth to locate Civil War battles and eventually ramping up to 

the students creating their own virtual field trips, suggesting that by teaching them how to do a 

�I�H�Z���W�K�L�Q�J�V���Z�H�O�O���L�W���³�U�H�D�O�O�\���N�L�Q�G���R�I���R�S�H�Q�V���W�K�H���G�R�R�U���W�R���D�O�O���R�I���W�K�H�P���E�H�F�R�P�L�Q�J���V�X�F�F�H�V�V�I�X�O���´���3�D�U�W�L�F�L�S�D�Q�W��

6 elaborated on this notion wh�H�Q���L�Q�V�W�U�X�F�W�L�Q�J���W�K�H���V�W�X�G�H�Q�W�V���G�X�U�L�Q�J���D���F�O�D�V�V�U�R�R�P���R�E�V�H�U�Y�D�W�L�R�Q���³�,���N�Q�R�Z��

�V�R�P�H���R�I���\�R�X���Z�D�Q�W���W�R���H�[�S�O�R�U�H���W�K�H���>�G�L�J�L�W�D�O�@���D�U�W���J�D�O�O�H�U�\�����E�X�W���O�H�W�¶�V���O�H�D�U�Q���K�R�Z���W�R���X�S�O�R�D�G���R�X�U���R�Z�Q���Z�R�U�N��

�I�L�U�V�W���´�� 

 Inherent in structuring the learning process was the need for continuous scaffolding to 

ensure accessibility as task complexity increased. This also included scaffolding of the 

technology itself to ensure usability without overwhelming the students in the process. 

Category 1.3:  Streamlined Delivery 

A key component of the scaffolded environment was modeling for students. This was 

evident in both observations and interviews as teachers streamlined learning through step-by-step 

instructions. This was in the form of demonstrations and modeling how to navigate the tech live 

on the screen fronting the classroom as Participant 6 did when preparing students to post to their 
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�G�L�J�L�W�D�O���S�R�U�W�I�R�O�L�R�V�����³�,�¶�P���J�R�L�Q�J���W�R���W�H�D�F�K���\�R�X���K�R�Z���W�R���S�R�V�W���D���S�K�R�W�R�J�U�D�S�K���´���D�Q�G���Z�K�H�Q���G�H�P�R�Q�V�W�U�D�W�L�Q�J��

the use of cropping tools for photo editing to ensure visibility of the artwork. Participant 5 also 

used modeling when showing students how to access links embedded in Google Docs for 

accessing data tracking spreadsheets, as did Participant 4 when making sure that students' 

�F�R�P�S�X�W�H�U�V���P�L�U�U�R�U�H�G���W�K�H���W�H�D�F�K�H�U�¶�V���G�H�Y�L�F�H���Z�K�H�Q���G�X�U�L�Q�J���W�K�H���Z�U�L�W�L�Q�J���S�U�R�F�H�V�V�����³�<�R�X�U���V�F�U�H�H�Q���V�K�R�X�O�G��

�K�D�Y�H���P�L�Q�H���´���3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�D�W���V�R�P�H�W�L�P�H�V���W�K�L�V���L�V���D�Q���L�W�H�U�D�W�L�Y�H���S�U�R�F�H�V�V�����³�$�Q�G���K�D�Y�L�Q�J���W�R���J�R��

�R�Y�H�U���W�K�D�W���D�J�D�L�Q�����D�V���D���F�O�D�V�V���O�L�N�H�����R�N�D�\�����O�H�W���P�H���V�K�R�Z���\�R�X���K�R�Z���W�R���G�R���L�W���D�J�D�L�Q�����6�R�����L�W�¶�V���M�X�V�W���D���O�R�W���R�I��

�W�H�D�F�K�L�Q�J���´ 

Participant 8 walked through an example of this step-by-step delivery process for their 

English language arts content during our interview: !

So, it becomes this really cool moment where, you know, asking a question, let me ask a 

follow up question, do we think we could pick a better word for this? Maybe? Do we 

have any thoughts in the room? Okay, how do you feel about that word, this is your work. 

So, what's the word that you feel good using? Okay, let's go ahead and plug it in. Let's 

�U�H�U�H�D�G���W�K�L�V���D�Q�G���V�H�H���K�R�Z���L�W���V�R�X�Q�G�V�����6�R���H�Y�H�Q�«�W�K�R�X�J�K���L�W�
�V���M�X�V�W���D���:�R�U�G���G�R�F�����R�U���D���*�R�R�J�O�H��

Doc, creating that work together collaboratively is something that I think is just really 

cool and you don't get that same effect, if you're doing it just pen and paper, crossing it 

out writing something on top, you know, via annotation on an Elmo. 

During one observation, Participant 4 also used a very methodical, step-by-step approach to 

instruction:  

You should have your Google classroom document open. I will teach you how to do a 

mind map and teach you how to do this. You should have your persuasive [document] 
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open. The reason is you are gonna use your research to support your claim. Again class, 

what is claim? 

During the interview, teachers expounded on their delivery practices. Participant 6 noted, 

�³�,���W�K�L�Q�N���L�W�¶�V���U�H�D�O�O�\���Q�L�F�H���W�R���K�D�Y�H���D���Y�L�V�X�D�O���E�D�F�N�X�S���W�R���P�\���Y�H�U�E�D�O���L�Q�V�W�U�X�F�W�L�R�Q�����6�R�����,���G�H�I�L�Q�L�W�H�O�\���X�V�H���W�K�D�W��

to help students remember and be self-directed. So they can reference back and they know what 

�W�K�H�\���Q�H�H�G���W�R���G�R���´���3�D�U�W�L�F�L�S�D�Q�W�������H�F�K�R�H�G���W�K�L�V���V�H�Q�W�L�P�H�Q�W�����V�W�D�W�L�Q�J�����³�������W�R���W�H�D�F�K���W�K�H�P���K�R�Z���W�R���X�V�H���L�W�����,��

�O�L�N�H���W�R���V�F�U�H�H�Q���V�K�D�U�H���R�Q���W�K�H���S�U�R�M�H�F�W�R�U�����D�Q�G���,���D�F�W�X�D�O�O�\���W�H�D�F�K���W�K�H�P���K�R�Z���W�R���X�V�H���W�K�H���D�S�S���Z�K�L�O�H���,�¶�P��

�P�L�U�U�R�U�L�Q�J�«�´���3�D�U�W�L�F�L�S�D�Q�W�������F�R�Q�F�X�U�U�H�G�����Q�R�W�L�Q�J���³�������Z�K�H�Q���\�R�X�¶�U�H���W�H�D�F�K�L�Q�J���W�K�H�P�����\�R�X���D�O�Z�D�\�V���K�D�Y�H���D��

�P�R�G�H�O���X�S�«�R�Q���W�K�H���V�F�U�H�H�Q�����2�N�D�\�����W�K�L�V���L�V���K�R�Z���,�¶�P���G�R�L�Q�J���L�W�«���P�R�G�H�O�L�Q�J���L�V���D���U�H�D�O���L�P�S�R�U�W�D�Q�W���S�L�H�F�H���´��

Participant 3 demonstrated this during their observation when students were completing a digital 

simulation on water as a solid, liquid, or gas. Participant 3 demonstrated the simulation and 

ensured that students not only understood but could see the simulation change accordingly 

regarding whether particles were either tightly packed, close together or spread apart. 

 Another key component of the streamlined delivery was with regard to the clarity of the 

process. Teachers regularly emphasized success criteria, clear targets, and purpose statements 

and were explicit in providing this information to students. Daily agenda slides often provided a 

�³�N�L�Q�G���R�I���W�R�X�F�K�V�W�R�Q�H���I�R�U���V�W�X�G�H�Q�W�V�´���L�Q���W�K�L�V���U�H�J�D�U�G�����D�V���3�D�U�W�L�F�L�S�D�Q�W�������G�H�V�F�U�L�E�H�G�����8�V�L�Q�J���W�K�H���I�U�R�Q�W���V�F�U�H�H�Q��

to delineate expectations, provide a targeted overview of the lesson, or showcase the next steps 

were common practices across all participants. Students were also provided up-front exemplars 

�I�R�U���U�H�I�H�U�H�Q�F�H�����L�Q�F�O�X�G�L�Q�J�����D�V���Z�D�V���W�K�H���F�D�V�H���L�Q���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�O�D�V�V�U�R�R�P�����V�K�D�U�L�Q�J���³�O�L�Y�H�´���V�W�X�G�H�Q�W���Z�R�U�N��

in progress to act as a model for classmates. Participant 6, when explaining the process of digital 

�S�R�U�W�I�R�O�L�R�V�����V�F�U�R�O�O�H�G���W�K�U�R�X�J�K���Z�K�D�W���W�K�H�\���U�H�I�H�U�U�H�G���W�R���D�V���³�D�P�D�]�L�Q�J���D�U�W�Z�R�U�N�´���R�I���S�D�V�W���V�W�X�G�H�Q�W�V���D�Q�G��

�Z�D�Q�W�H�G���W�K�H���V�D�P�H���I�R�U���F�X�U�U�H�Q�W���V�W�X�G�H�Q�W�V�����V�R���³�Z�K�H�Q���\�R�X���S�R�V�W���\�R�X�U���D�U�W�Z�R�U�N�����L�W���K�L�J�K�O�L�J�K�W�V�«�Z�H���Z�D�Q�W���W�R��
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�P�D�N�H���V�X�U�H���L�W�¶�V���R�Q���S�R�L�Q�W���´���3�D�U�W�L�F�L�S�D�Q�W�������K�D�G���O�H�D�U�Q�H�U�V���K�H�O�S���L�G�H�Q�W�L�I�\���V�X�F�F�H�V�V���F�U�L�W�H�U�L�D���D�Q�G���Z�K�D�W��

�F�R�P�S�U�L�V�H�G���D���T�X�D�O�L�W�\���S�U�R�G�X�F�W���R�Q���W�K�H���V�S�R�W�����Q�R�W�L�Q�J���³�R�Q�H���L�V���J�R�R�G�����R�Q�H���L�V���Q�R�W�´���Z�K�H�Q���F�R�P�S�D�U�L�Q�J��

previous exemplars.  

 Making learning connections was also evident during the observations. Teachers would 

activate prior knowledge from previous class periods before moving on. For example, Participant 

1 used an interactive Quizizz game, while Participant 8 employed digital surveys. Others made 

personal connections to the learning in a way that was relevant to the students. Participant 6 

helped learners select meaningful career exploration topics using Pear Deck interactive slides 

and was observed �D�V�N�L�Q�J�����³�:�K�D�W���D�U�H���\�R�X���L�Q���W�R�"���)�D�V�K�L�R�Q�����S�K�R�W�R�J�U�D�S�K�\�"�´��This was also observed 

at the culmination of a lesson when participants would ask their students to reflect via the 

Mentimeter application and then share with a partner. 

 Theme one surrounded the need for a deliberate, structured learning environment through 

planning of instruction, guided release of instruction, and a streamlined delivery. Participant 8 

effectively sums up this notion: 

And I also recognize the need, especially in the middle school setting, for consistent 

�V�W�U�X�F�W�X�U�L�Q�J���I�R�U���V�W�X�G�H�Q�W�V���V�R���W�K�D�W���W�K�H�\���F�D�Q���E�H���V�X�F�F�H�V�V�I�X�O�����V�R���W�K�D�W���W�K�H�U�H�¶�V���D���S�O�D�Q�Q�H�G���S�D�W�W�H�U�Q����

�W�K�H�U�H�¶�V���D���S�O�D�Q�Q�H�G���V�H�T�X�H�Q�F�H�����$�Q�G���L�I���Z�H���D�U�H���D�V�N�L�Q�J���V�W�X�G�H�Q�W�V���W�R���G�R���L�Q�F�U�H�D�V�L�Q�J�O�\��complex 

work, we need increasingly careful structuring of that work. And so, the formatting of the 

work through technology has also helped me with my lessons. 

�.�H�\���W�R���W�K�H���G�H�O�L�Y�H�U�\���R�I���O�H�V�V�R�Q�V���Z�D�V���W�K�H���W�H�D�F�K�H�U�V�¶���D�E�L�O�L�W�\���W�R���V�X�S�S�R�U�W���V�W�X�G�H�Q�W�V���W�K�U�R�X�J�K���W�K�H��

learning process in a streamlined fashion. This included modeling lessons and technology-based 

applications, showcasing examples of quality work, and clarifying expectations. This support 

allowed students to attain deeper levels of understanding while moving toward an increased 
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cognitive load, and helped to answer research question two regarding ways that that technology 

was employed to promote HOT. 

Theme 2: Shared Authority Makes Way for Targeted Support 

 
The second theme that emerged suggests that when promoting higher-order thinking, the 

role of the identified exemplary teachers varies throughout the learning process, thereby allowing 

for greater targeted support to those students in need. Categories that make up this theme 

include: 1) varying roles of the teacher, 2) learner empowerment, and 3) support to struggling 

learners. Table 4.8 shows the codes and categories that led to this theme. 

Table 4.8. 

Theme 2 Categories and Codes  
 

Theme  Categories  Codes 

Shared authority makes 
way for targeted support 
 

Varying roles of the 
teacher 
  
  
Learner 
empowerment 
  
  
Support to 
struggling learners 

direct instruction, facilitator, observer, 
support agent, intervenes when needed, 
�J�X�L�G�H�V���W�R���D�Q�V�Z�H�U�V�����³�V�R�X�Q�G�L�Q�J���E�R�D�U�G�´ 
  
shared roles, relinquished authority, 
learner empowerment, own decisions, 
own pace 
  
targeted support, meeting individual 
needs, open to help struggling students 

 

Category 2.1:  Varying Roles of the Teacher 
 
 Varying teacher roles were evident through both classroom observations and interviews. 

Participant 3 described it as a need for balance between direct instruction and student 

�H�[�S�O�R�U�D�W�L�R�Q�����V�W�D�W�L�Q�J�����³�$�Q�G���,���O�L�N�H���L�W���W�R���E�H���D���P�L�[���R�I���P�H���O�H�F�W�X�U�L�Q�J�����P�R�U�H���V�W�X�G�H�Q�W���Kands-on and 
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�V�W�X�G�H�Q�W���O�H�D�U�Q�L�Q�J���D�Q�G���P�R�U�H�����L�W�¶�V���N�L�Q�G���R�I���O�L�N�H���D���E�O�H�Q�G���R�I���H�Y�H�U�\�W�K�L�Q�J���´���3�D�U�W�L�F�L�S�D�Q�W�������L�O�O�X�V�W�U�D�W�H�G���W�K�L�V��

�Z�K�H�Q���H�[�S�O�D�L�Q�L�Q�J���D���F�R�Q�F�H�S�W���D�Q�G���W�K�H�Q���W�H�O�O�L�Q�J���W�K�H���V�W�X�G�H�Q�W�V�����³�,���Z�L�O�O���V�W�R�S���W�D�O�N�L�Q�J�´���H�Q�V�X�U�L�Q�J���W�K�D�W���W�K�H��

voice in the room was not just theirs. Participant 1 suggested that their role also fluctuates: 

�«�\�R�X���N�Q�R�Z�����V�R�P�H���G�D�\�V���,�¶�P���P�R�U�H���W�K�H���V�D�J�H���R�Q���V�W�D�J�H�����Z�K�H�U�H���,�¶�P���W�H�D�F�K�L�Q�J���W�K�H���N�L�G�V���D�E�R�X�W��

�V�R�P�H�W�K�L�Q�J�����G�R�L�Q�J���D���O�L�W�W�O�H���P�R�U�H���O�H�F�W�X�U�H���V�W�\�O�H�����2�W�K�H�U���G�D�\�V���,�¶�P���P�R�U�H���R�I���D���I�D�F�L�O�L�W�D�W�R�U�����\�R�X��

�N�Q�R�Z�����Z�K�H�Q���W�K�H�\�¶�U�H���G�R�L�Q�J���D���O�R�W���R�I���W�K�H���F�U�H�D�W�L�R�Q�����F�U�H�D�W�L�Q�J���V�R�P�H���W�\�S�H���R�I���S�U�R�M�H�F�W���R�Q���W�K�H�Lr 

�R�Z�Q�����6�R�«�,���Z�R�X�O�G�Q�¶�W���U�H�D�O�O�\���S�X�W���P�\�V�H�O�I���L�Q�W�R���R�Q�H�����R�Q�H���F�D�W�H�J�R�U�\�����,�W���U�H�D�O�O�\���G�H�S�H�Q�G�V���D�Q�G���L�W��

changes constantly, day to day. 

�3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�H�\���D�O�V�R���W�R�R�N���D���E�D�O�D�Q�F�H�G���D�S�S�U�R�D�F�K�����³�,���D�P���N�L�Q�G���R�I���K�D�O�I���R�I���D���I�D�F�L�O�L�W�D�W�R�U��

�L�Q���G�L�V�F�X�V�V�L�R�Q�����$�Q�G���W�K�H�Q���W�K�H���R�W�K�H�U���K�D�O�I���L�V���W�K�D�W���,���D�P���D���V�R�X�U�F�H���R�I���N�Q�R�Z�O�H�G�J�H�«�V�R���\�R�X���N�Q�R�Z�����Z�K�H�Q��

�W�K�H���N�L�G�V���J�H�W���L�W���Z�U�R�Q�J�����,���F�D�Q�«�E�H���K�H�U�H���W�R���J�X�L�G�H���W�K�H�P���W�R���W�K�H���F�R�U�U�H�F�W���D�Q�V�Z�H�U���´�� 

�3�D�U�W�L�F�L�S�D�Q�W�������P�H�Q�W�L�R�Q�H�G���D�Q�R�W�K�H�U���U�R�O�H�����³�,���O�L�N�H���W�R���E�H���W�K�H���R�E�V�H�U�Y�H�U�����7�K�D�W�¶�V���S�U�L�P�D�U�L�O�\���Z�K�D�W���,��

�O�L�N�H�«�,���O�L�N�H���W�K�H�P���W�R���H�[�S�O�R�U�H���D�Q�G���E�X�L�O�G���R�Q���W�K�D�W���I�L�U�V�W�����D�Q�G���W�K�H�Q���,���F�R�P�H���L�Q���D�I�W�H�U���´���3�D�U�W�L�F�L�S�D�Q�W������

reiterated a need for shifting roles when they commented: 

I think my role is a varied one, depending on what stage we are in, in the instructional 

�S�U�R�F�H�V�V�����,���I�H�H�O���W�K�D�W���Z�K�H�Q���Z�H�¶�U�H���M�X�V�W���V�W�D�U�W�L�Q�J���R�X�W���D���Q�H�Z���X�Q�L�W���R�U���D�Q���D�U�H�D���R�I���V�W�X�G�\�����P�\���U�R�O�H���L�V��

to provide resources that help to make deeper connections into conceptual underpinnings 

of the content. 

�3�D�U�W�L�F�L�S�D�Q�W�������I�R�O�O�R�Z�H�G���X�S���E�\���H�[�S�O�D�L�Q�L�Q�J�����³�6�R���L�W���G�H�S�H�Q�G�V���R�Q���Z�K�H�U�H���Z�H�
�U�H���D�W���L�Q���W�K�H���S�U�R�F�H�V�V�����E�X�W���,��

would say, you know, resource provisions, conversation facilitator and assessor or, you know, 

�W�K�H���V�R�X�Q�G�L�Q�J���E�R�D�U�G���´ 

�7�K�H���U�R�O�H���R�I���D���V�X�S�S�R�U�W�L�Y�H���D�J�H�Q�W�����J�X�L�G�H�����R�U���I�D�F�L�O�L�W�D�W�R�U���Z�D�V���O�D�U�J�H�O�\���H�Y�L�G�H�Q�W���L�Q���H�Y�H�U�\���W�H�D�F�K�H�U�¶�V��

�S�U�D�F�W�L�F�H�����3�D�U�W�L�F�L�S�D�Q�W�������F�R�P�P�H�Q�W�H�G���W�K�D�W���W�K�H�\���O�H�D�Q���W�R�Z�D�U�G���³�W�K�H���U�R�O�H���R�I���W�K�H���I�D�F�L�O�L�W�D�W�R�U�����N�L�Q�G���R�I��
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holding space. Giving them [students] �R�S�S�R�U�W�X�Q�L�W�L�H�V���W�R���P�D�N�H���J�R�R�G���F�K�R�L�F�H�V���´���7�H�D�F�K�H�U�V���K�H�O�S�H�G��

guide students to answers without telling them, positioning themselves as more of a supportive 

agent versus keepers of knowledge. For example, Participant 3 replied when asked a question, 

�³�<�R�X���W�H�O�O���P�H���´ �D�Q�G���3�D�U�W�L�F�L�S�D�Q�W�������F�R�P�P�H�Q�W�H�G�����³�0�D�\�E�H���W�U�\�«���´���D�V���D���Z�D�\���W�R���J�X�L�G�H���O�H�D�U�Q�H�U�V���W�R���W�K�H�L�U��

�R�Z�Q���D�Q�V�Z�H�U�V�����,�Q���D�Q���R�E�V�H�U�Y�D�W�L�R�Q�����3�D�U�W�L�F�L�S�D�Q�W�������Z�D�V���K�H�D�U�G���W�H�O�O�L�Q�J���R�Q�H���J�U�R�X�S���R�I���V�W�X�G�H�Q�W�V�����³�,�W�¶�V���Q�R�W��

what I �W�K�L�Q�N�«�´��to encourage freedom of tho�X�J�K�W�����3�D�U�W�L�F�L�S�D�Q�W�������W�R�O�G���R�Q�H���J�U�R�X�S���R�I���V�W�X�G�H�Q�W�V�����³�7�D�N�H��

�D���O�R�R�N���D�W�«�'�R���\�R�X���W�K�L�Q�N���W�K�D�W���V�K�R�Z�V�«�"�´���D�Q�G���W�K�H�Q���P�R�Y�H�G���D�Z�D�\���V�R���V�W�X�G�H�Q�W�V���F�R�X�O�G���I�X�U�W�K�H�U���G�L�V�F�X�V�V��

without interrupting the authentic interaction. Participant 7 followed up in the interviews, noting 

a similar sentiment,  

...when they give us an answer, we ask a lot of questions. And guiding them through. 

�<�H�D�K�����E�X�W���G�R�H�V���W�K�D�W���P�D�N�H���V�H�Q�V�H�"���<�H�D�K�����E�X�W���Z�K�D�W���D�E�R�X�W���W�K�D�W���O�L�Q�N�"���/�H�W�¶�V���W�U�\���D�Q�G���V�H�H���Z�K�L�F�K��

one makes more sense. 

The role of the teacher was flexible depending on the stage of the learning and the needs 

of the learners at a given point. This promoted a shift in the student/teacher dynamic typically 

found in traditional practice. Since their involvement was dynamic versus static, fluctuations in 

�W�H�D�F�K�H�U�V�¶���U�R�O�H�V���Z�H�U�H���V�K�R�Z�F�D�V�H�G���L�Q���D���Y�D�U�L�H�W�\���R�I���Z�D�\�V�� 

Category 2.2:  Learner Empowerment 

 With the shifting role of teachers, learner empowerment via shared responsibility, 

relinquished authority, and co-decision making surfaced as a category. This encouraged self-

reliance, self-regulation, and students assuming the role of active agents in their own learning. 

Teachers set this up in a variety of ways. Students had jobs in the classroom such as peer 

coaching and guiding absent students, managing materials, and regulating technology, as well as 

taking on roles within learning groups. Participant �����D�V�N�H�G���V�W�X�G�H�Q�W�V���W�R���³�F�K�H�F�N���L�Q���W�K�D�W���\�R�X�U���I�U�L�H�Q�G��
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�Q�H�[�W���W�R���\�R�X���L�V���L�Q���D���S�O�D�F�H���W�K�D�W���O�R�R�N�V���O�L�N�H���W�K�L�V�´���D�Q�G���S�R�L�Q�W�H�G���W�R���W�K�H���I�U�R�Q�W���V�F�U�H�H�Q���Z�K�L�O�H���Q�D�Y�L�J�D�W�L�Q�J���W�K�H��

digital portfolio website. Participant 8 was heard readying their students for their roles during an 

�R�E�V�H�U�Y�D�W�L�R�Q�����³�%�H�I�R�U�H���Z�H���J�H�W���V�W�D�U�W�H�G�«�W�K�H���P�D�M�R�U�L�W�\���R�I���W�K�H���W�L�P�H���Z�L�O�O���E�H���\�R�X�U�V���E�X�W���O�H�W�¶�V���L�G�H�Q�W�L�I�\��

�U�R�O�H�V���´���D�Q�G���I�R�O�O�R�Z�H�G���X�S���Z�L�W�K���³�,���Z�L�O�O���W�U�X�V�W���\�R�X���Z�L�W�K���Z�K�D�W���W�K�H���W�D�V�N�V���D�U�H���´�� 

All teachers used timers as another way for students to self-guide and regulate. 

�3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�L�V���G�X�U�L�Q�J���W�K�H�L�U���L�Q�W�H�U�Y�L�H�Z�����V�W�D�W�L�Q�J�����³�,�¶�O�O���X�V�H���W�L�P�H�U�V���D���O�R�W���W�R���K�H�O�S���V�W�X�G�H�Q�W�V���N�L�Q�G��

of manage their time and be self-�G�L�U�H�F�W�H�G���´���:�L�W�K���W�K�L�V���L�Q�F�U�H�D�V�H�G���U�H�V�S�R�Q�V�Lbility, giving students 

more freedom until they were comfortable at the helm meant instilling confidence in them, as 

�3�D�U�W�L�F�L�S�D�Q�W�������Z�D�V���R�E�V�H�U�Y�H�G���V�D�\�L�Q�J���W�R���W�K�H�L�U���V�W�X�G�H�Q�W�����³�%�H���D���V�H�O�I-directed learner and confident in 

�\�R�X�U���Z�R�U�N���´���3�D�U�W�L�F�L�S�D�Q�W�������H�Q�F�R�X�U�D�J�H�G���V�H�O�I-sufficiency when referring students to the board with a 

�I�U�L�H�Q�G�O�\���U�H�P�L�Q�G�H�U���W�K�D�W���³�(�Y�H�U�\�W�K�L�Q�J���Z�H���D�U�H���Z�R�U�N�L�Q�J���R�Q���L�V���W�K�H�U�H���´���3�D�U�W�L�F�L�S�D�Q�W�������H�Q�F�R�X�U�D�J�H�G��

�R�Z�Q�H�U�V�K�L�S���Z�K�H�Q���L�Q�V�W�U�X�F�W�L�Q�J���W�K�H�L�U���O�H�D�U�Q�H�U�V���W�R���³�*�R���V�H�W���X�S���\�R�X�U���V�W�D�W�L�R�Q���D�Q�G���V�H�W���X�S���Y�L�G�H�R���´ 

 With increased ownership, there was less direction on the part of the teacher, so students 

would enter the classroom, take out computers, and often get to work without prompting. 

Participant 5 created a system whereby, for physical education (PE), they made their own tutorial 

videos and then created Quick Response (QR) codes for students to scan, asked them to watch 

the instructional videos with a partner, and then practice the moves independently. Participant 5 

�P�H�Q�W�L�R�Q�H�G���W�K�D�W���E�\���D�O�O�R�Z�L�Q�J���V�W�X�G�H�Q�W�V���W�R���³�Z�D�W�F�K���W�K�H���Y�L�G�H�R���R�Q���W�K�H�L�U���R�Z�Q�´���L�W���U�H�P�R�Y�H�G���D���O�R�W���R�I��

�U�H�S�H�W�L�W�L�Y�H���H�[�S�O�D�Q�D�W�L�R�Q�V���R�Q���W�K�H���W�H�D�F�K�H�U�¶�V���S�D�U�W���D�Q�G���S�X�W���D�Q���R�Q�X�V���R�Q���W�K�H���O�H�D�U�Q�H�U�V�������,�Q���Y�D�U�L�R�X�V���F�O�D�V�V�H�V����

when finished with their work, students would often shift to an extension activity without 

prompting, such as �L�Q���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�O�D�V�V�����Z�K�H�U�H���W�K�H�\���U�H�D�G���W�K�H�L�U���G�L�J�L�W�D�O���R�U���S�D�S�H�U���Q�R�Y�H�O�V���R�U��

completed an online reading lesson. 
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 Learners were also given the opportunity to work at their own pace. Some students were, 

as is the case with Participant 1, at varying steps of the learning process, with some students 

creating backgrounds for their infographics while others were still researching content for it. 

When it came to decision-�P�D�N�L�Q�J�����V�W�X�G�H�Q�W�V���Z�H�U�H���J�L�Y�H�Q���D�X�W�K�R�U�L�W�\���D�Q�G���Z�H�U�H���H�Q�F�R�X�U�D�J�H�G���W�R���³�I�L�J�X�U�H��

�R�X�W���Z�K�D�W���N�L�Q�G���R�I���S�U�H�V�H�Q�W�D�W�L�R�Q���\�R�X���Z�L�O�O���G�R�´���R�U���Z�H�U�H���J�L�Y�H�Q���D�F�D�G�H�P�L�F���I�U�H�H�G�R�P���Z�K�H�Q���W�R�O�G���³�,���G�R�Q�¶�W��

�F�D�U�H���K�R�Z���\�R�X���R�U�J�D�Q�L�]�H���L�W�«�´���Z�L�W�K���U�H�J�D�U�G���W�R���V�Netchbooks. Participant 4 had students refer to their 

Google Drives for ongoing progress throughout the research process and encouraged students to 

�³�/�R�R�N���D�W���\�R�X�U���U�H�V�H�D�U�F�K���L�I���\�R�X���D�U�H���V�W�X�F�N���´�� 

�3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�H�F�K�Q�R�O�R�J�\�¶�V���U�R�O�H���L�Q���V�X�S�S�R�U�W���R�I���O�H�D�U�Q�H�U���H�P�S�R�Z�H�U�P�H�Q�W�����³�������,���W�K�L�Q�N���W�K�H�\��

�I�H�H�O���P�R�U�H���L�Q���F�R�Q�W�U�R�O�����,���W�K�L�Q�N���Z�L�W�K���W�H�F�K�Q�R�O�R�J�\�«���L�W�¶�V���V�R�P�H�W�K�L�Q�J���W�K�D�W���W�K�H�\���I�H�H�O���W�K�D�W���W�K�H�\���K�D�Y�H���P�R�U�H��

�S�R�Z�H�U���Z�L�W�K���O�H�D�U�Q�L�Q�J���D�Q�G���Z�K�D�W���W�K�H�\���D�U�H���G�R�L�Q�J���´ 

This shift in the student/teacher dynamic allowed for greater student autonomy. Teachers 

were no longer regulating all aspects of the learning process; rather, students were assuming 

leadership roles and shared responsibility of the learning.  

Category 2.3:  Support to Struggling Learners 

An observed byproduct of student self-sufficiency was the ability for teachers to provide 

individualized, targeted support to those in need. Teachers were free to circulate the room and 

offer help in myriad ways, such as finding websites and resources for research, topics for 

argumentative writing, and even how to navigate the technology itself. For example, using 

�*�R�R�J�O�H���'�U�D�Z�L�Q�J�V���I�R�U���L�Q�I�R�J�U�D�S�K�L�F���F�U�H�D�W�L�R�Q�V���L�Q���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�O�D�V�V�U�R�R�P���R�U���P�D�Q�L�S�X�O�D�W�L�Q�J���W�K�H��

�V�F�L�H�Q�F�H���V�L�P�X�O�D�W�L�R�Q�V���L�Q���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���U�R�R�P�����Z�K�H�U�H�E�\���Whey were observed asking prompting 

�T�X�H�V�W�L�R�Q�V���W�R���W�K�R�V�H���V�H�H�P�L�Q�J�O�\���V�W�U�X�J�J�O�L�Q�J�����³�<�R�X���V�H�H���K�R�Z���W�K�H���S�D�U�W�L�F�O�H�V���D�U�H���P�R�Y�L�Q�J�«�Q�R�Z��

�F�O�L�F�N�«�D�U�H���W�K�R�V�H���P�R�Y�L�Q�J���I�D�V�W�H�U���R�U���V�O�R�Z�H�U���W�K�D�Q���J�D�V�"�´���7�H�D�F�K�H�U�V���Z�H�U�H���R�E�V�H�U�Y�H�G���R�I�I�H�U�L�Q�J��
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�V�X�J�J�H�V�W�L�R�Q�V���W�R���L�Q�G�L�Y�L�G�X�D�O���V�W�X�G�H�Q�W�V�����D�V���Z�D�V���W�K�H���F�D�V�H���L�Q���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�O�D�V�V�����³�'�R�H�V���W�K�D�W���V�R�X�Q�G��

�U�L�J�K�W�"���'�R���\�R�X���V�H�H���Z�K�D�W���,���P�H�D�Q�"�´���R�U���H�Y�H�Q���V�P�D�O�O���J�U�R�X�S���L�Q�V�W�U�X�F�W�L�R�Q�����D�V���Z�D�V���W�K�H���F�D�V�H���Z�L�W�K��

�3�D�U�W�L�F�L�S�D�Q�W�������Z�K�H�Q���W�K�H�\���V�W�D�W�H�G�����³�4�X�H�V�W�L�R�Q�V�"���,���Z�L�O�O���O�H�W���\�R�X���J�H�W���W�R���Z�R�U�N���D�Q�G��come around and help 

�H�D�F�K���J�U�R�X�S���´���3�D�U�W�L�F�L�S�D�Q�W���������Z�K�L�O�H���V�W�X�G�H�Q�W�V���Z�H�U�H���Z�R�U�N�L�Q�J���R�Q���U�H�V�H�D�U�F�K�L�Q�J���D���V�F�K�R�R�O-level problem 

�W�K�D�W���O�H�D�U�Q�H�U�V���Z�D�Q�W�H�G���W�R���H�Q�D�F�W���F�K�D�Q�J�H���R�Q�����Z�D�V���R�E�V�H�U�Y�H�G���V�W�D�W�L�Q�J�����³�,���Z�L�O�O���E�H���F�R�P�L�Q�J���D�U�R�X�Q�G���D�Q�G��

seeing how I can help you and I will be giving so�P�H���V�X�J�J�H�V�W�L�R�Q�V���´�� 

This targeted support was also beneficial for those students who were struggling to stay 

on task or needed additional explanation. For example, when analyzing sources for credibility, 

�3�D�U�W�L�F�L�S�D�Q�W�������Z�D�V���R�E�V�H�U�Y�H�G���F�K�H�F�N�L�Q�J���L�Q���Z�L�W�K���D���J�U�R�X�S���D�Q�G���³�-�X�V�W���P�D�N�L�Q�J���V�X�U�H���´���Z�K�L�O�H���3�D�U�W�L�F�L�S�D�Q�W������

�Z�D�V���K�H�D�U�G���P�R�W�L�Y�D�W�L�Q�J���D���V�W�X�G�H�Q�W���Z�K�L�O�H���Z�D�O�N�L�Q�J���W�K�H�P���W�K�U�R�X�J�K���D���P�D�W�K���S�U�R�E�O�H�P�����³�<�R�X���U�H�P�H�P�E�H�U��

�W�K�D�W���U�L�J�K�W�"�´ 

A direct result of increased student autonomy was the ability for teachers to focus on 

individual student needs. Throughout the observation process, struggling students received 

increased assistance and targeted support on an ongoing basis. This was a beneficial byproduct 

of a self-directed classroom. Findings support the promotion HOT for all learners and helped to 

answer research question two regarding ways technology is employed in practice.  

Theme 3: Communication, Collaboration, and Feedback Strengthen the Learning Process 

 
 The third theme to emerge surrounded 21st Century skills such as 1) collaboration, and 2) 

communication as components of the learning process. This also included the use of 3) feedback 

for ongoing improvement. Table 4.9 shows the codes and categories that led to this theme. 
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Table 4.9. 

Theme 3 Categories and Codes  
 

Theme  Categories  Codes 

Communication, 
collaboration and 
feedback strengthen  
the learning process 
 

Collaboration 
  
  
  
Communication 

  
  
Feedback 

shared work, partner centered, within and 
�E�H�\�R�Q�G���W�K�H���F�O�D�V�V�U�R�R�P�����³�H�S�L�F���S�R�Z�H�U���R�I��
�F�R�O�O�D�E�R�U�D�W�L�R�Q�´ 
  
articulation of learning, parent 
involvement, peer to peer, student to 
teacher, teacher to student,  
  
peer editing, checks for understanding, 
immediate/timely feedback, iteration, 
improve student output, reflective 
practitioners 

 

Category 3.1: Collaboration 

 Collaboration surfaced in both observations and interviews as a predominant component 

of the learning process. Every classroom observation resulted in some degree of peer 

collaboration, which was not only encouraged but often necessary. During our interview, 

�3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�D�W���³�.�L�G�V���K�D�Y�H���V�K�D�U�H�G���Z�L�W�K���P�H���W�K�H�\���U�H�D�O�O�\���Z�D�Q�W���W�R���Z�R�U�N���Z�L�W�K���R�Q�H���D�Q�R�W�K�H�U����

And so, �,���W�U�\���W�R���X�V�H���D�S�S�V���W�K�D�W���W�K�H�\���F�D�Q���F�R�O�O�D�E�R�U�D�W�H�����F�R�O�O�D�E�R�U�D�W�H���W�R�J�H�W�K�H�U�«�´���D�Q�G���D�O�V�R���Q�R�W�H�G�����³�,���W�U�\��

�W�R���J�L�Y�H���N�L�G�V���D���F�K�D�Q�F�H���W�R���Z�R�U�N���E�\���W�K�H�P�V�H�O�Y�H�V�«�L�Q�G�H�S�H�Q�G�H�Q�W�O�\���D�Qd as a class." These types of 

collaborative endeavors surfaced in a variety of ways. Participant 2 tasked students with co-

writing stories, whereby they: 

���������F�U�H�D�W�H���S�R�U�W�L�R�Q�V���R�I���D���V�W�R�U�\�«�D�Q�G���W�K�H�Q���«�S�D�V�V���W�K�R�V�H���V�W�R�U�L�H�V���R�Q���W�R���R�W�K�H�U���V�W�X�G�H�Q�W�V����

�6�R�P�H�W�L�P�H�V���Z�H���F�D�Q���M�X�V�W���S�D�V�V���W�K�H���F�R�P�S�X�W�H�U�����V�R�P�H�W�L�P�H�V���Z�H�¶�O�O���V�K�D�U�H���G�R�F�X�P�H�Q�W�V���D�V���W�K�H�\���J�R����

�$�Q�G���W�K�H�Q���W�K�H�\�¶�O�O���M�X�V�W���Z�U�L�W�H���W�K�H���Q�H�[�W���S�D�U�W���R�I���«�D�Q�R�W�K�H�U���V�W�X�G�H�Q�W�¶�V���V�W�R�U�\���D�Q�G���W�K�H���Q�H�[�W���S�D�U�W��
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until we have like this amalgam of stor[ies] that occurs between multiple different 

partners.  

Collaboration also surfaced when students helped one another curate writing topics or vet 

sources for upcoming research. Participant 6 described this process in preparation for a large-

scale project: 

�������O�L�N�H���U�L�J�K�W���Q�R�Z�«�W�K�H�\���D�U�H���F�U�H�D�W�L�Q�J���V�R�P�H�«�G�H�V�L�J�Q�V�����D�Q�G���W�K�H�\���H�D�F�K���K�D�Y�H���D���V�H�F�W�L�R�Q�����$�Q�G��so, 

they had to create a shared Google slide just to make a list of everything they wanted to 

see in that section before they started the sketch. So just to help make collaborative 

�V�W�X�G�H�Q�W���O�H�D�U�Q�L�Q�J���D���O�L�W�W�O�H���P�R�U�H���H�I�I�L�F�L�H�Q�W���D�Q�G���H�I�I�H�F�W�L�Y�H�« 

Collaborative groups were also regularly changing, sometimes within a single period. 

�3�D�U�W�L�F�L�S�D�Q�W�������P�H�W���W�K�H�L�U���V�W�X�G�H�Q�W�V���D�W���W�K�H���G�R�R�U���G�X�U�L�Q�J���R�Q�H���R�E�V�H�U�Y�D�W�L�R�Q���D�Q�G���D�Q�Q�R�X�Q�F�H�G�����³�7�K�L�V��

�Z�H�H�N�«�F�K�D�Q�J�L�Q�J���L�W���X�S�����6�P�D�O�O���J�U�R�X�S���S�U�H�V�H�Q�W�D�W�L�R�Q�V���´���D�W���Z�K�L�F�K���S�R�L�Q�W���W�K�H�\���U�D�Q�G�R�P�O�\���U�H�O�Rcated 

students to new collaborative groups for the week. Participant 8 moved students around, so they 

�K�D�G���Q�R�W���R�Q�O�\���³�K�R�P�H�´���R�U���W�D�E�O�H���J�U�R�X�S�V���E�X�W���R�S�S�R�U�W�X�Q�L�W�L�H�V���W�R���Z�R�U�N���Z�L�W�K���Y�D�U�L�R�X�V���S�D�U�W�Q�H�U�V���Z�L�W�K�L�Q���D��

given period. Participant 3 allowed students to collaborate during their science simulations and 

work with a chosen partner if desired. There were also times when, despite efforts to refocus 

students, they had to be moved by the teacher to squelch unwanted behavior. Participant 2, upon 

moving learners to new groups �Z�D�V���K�H�D�U�G���F�R�P�P�H�Q�W�L�Q�J�����³�7�K�L�V���S�D�U�W�Q�H�U�V�K�L�S���L�V���Q�R�W���Z�R�U�N�L�Q�J�«�´ 

Overarchingly, collaboration was key in the learning process among all teachers while 

technology served in support. Participant 4 noted the benefit of technology for purposes of 

�F�R�O�O�D�E�R�U�D�W�L�R�Q�����L�Q���W�K�D�W���³�������W�K�H�\���>�V�W�X�G�H�Q�W�V�@���F�D�Q���Z�R�U�N���R�Q���W�K�H���V�D�P�H���G�R�F���D�W���G�L�I�I�H�U�Hnt places, or at the 

�V�D�P�H���W�L�P�H���L�V���D�P�D�]�L�Q�J���´���3�D�U�W�L�F�L�S�D�Q�W�������V�X�J�J�H�V�W�H�G���W�K�D�W���³�������P�\���W�H�D�F�K�L�Q�J���V�W�\�O�H���L�V���Y�H�U�\���S�D�U�W�Q�H�U���F�H�Q�W�U�L�F����
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�,�W���F�H�Q�W�H�U�V���D�U�R�X�Q�G���D���O�R�W���R�I���G�L�V�F�X�V�V�L�R�Q�V���L�Q���F�O�D�V�V���«�´���D�Q�G���Z�D�V���F�O�H�D�U�O�\���Q�R�W���D�O�R�Q�H���L�Q���G�H�P�R�Q�V�W�U�D�W�L�Q�J���W�K�L�V��

sentiment.  

 Emphasis on collaboration and peer involvement were observed as a fundamental part of 

the learning process. Participants highlighted the importance of students working together and 

exhibited this belief via the varied use of technology in support of collaborative endeavors. 

Category 3.2: Communication 

Inherent in the collaborative process was the opportunity for communication. Phrases 

�V�X�F�K���D�V���³�)�H�H�O���I�U�H�H���W�R���W�D�O�N���Z�L�W�K���D���I�U�L�H�Q�G�´���R�U���³�7�D�O�N���W�R���\�R�X�U���S�D�U�W�Q�H�U���D�Q�G���V�H�H���L�I���\�R�X���F�D�Q���I�L�J�X�U�H���R�X�W�«�´��

were commonplace in the classroom. Participant 8 had their students focused on a variety of 

partner-centered tasks, as was the case in their source analysis and evidence collection groups 

preparing for research. Participant 8 noted: 

I love the fact that technology allows me to do that-to assign specific people specific 

chunks of work and have them sit around the table, still working independently, but 

looking at a common source, and able to really [pause] pull meaning out of it. And you 

know, just and have those conversations around the table. 

�,�Q���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�R�O�O�D�E�R�U�D�W�L�Y�H���V�W�X�G�H�Q�W���J�U�R�X�S�V�����F�R�P�P�X�Q�L�F�D�W�L�R�Q���Z�D�V���D�O�V�R���N�H�\�� 

... that they can hop on that device and they can search up ideas, you know, to be able to 

do that is I think really powerful. And I still have students brainstorm, communicate, you 

�N�Q�R�Z���L�Q���V�P�D�O�O���J�U�R�X�S�>�V�@���D�Q�G���>�D�V�@���D���Z�K�R�O�H���F�O�D�V�V�«�� 

Several teachers also suggested the benefit of technology in support of communication in 

�Z�K�D�W���3�D�U�W�L�F�L�S�D�Q�W�������U�H�I�H�U�U�H�G���W�R���D�V���³�U�H�S�R�V�L�W�R�U�L�H�V���I�R�U���V�K�D�U�H�G���F�R�P�P�X�Q�L�F�D�W�L�R�Q���D�F�U�R�V�V���F�O�D�V�V�H�V�´���D�Q�G���W�K�H��

ideas that:  
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When it comes to facilitating conversations or communications, we can have now 

asynchronous conversations, as well as synchronous ones. And we can do that if we're in 

�W�K�H���V�D�P�H���U�R�R�P���R�U���R�W�K�H�U�Z�L�V�H�«�6�R��being able to share ideas from one class to the next, or 

from one peer group and a class to the next.  

Participant 7 described how Hapara, a program typically used to monitor students for on-task 

behavior, served as a vehicle for teacher-to-student communication. Participant 7 noted they 

�F�R�X�O�G���W�D�O�N���W�R���D���V�W�X�G�H�Q�W���³�������I�U�R�P���D�F�U�R�V�V���W�K�H���U�R�R�P�����E�H�F�D�X�V�H���W�K�H�Q���,���F�D�Q���Vee what [they are] seeing 

�Z�L�W�K�R�X�W���E�H�L�Q�J���L�Q���>�W�K�H�L�U�@���V�S�D�F�H���´���3�D�U�W�L�F�L�S�D�Q�W�������H�P�S�K�D�V�L�]�H�G���W�K�H���E�H�Q�H�I�L�W���R�I���E�H�L�Q�J���D�E�O�H���W�R���³�Z�D�W�F�K���D��

�N�L�G�¶�V���W�K�L�Q�N�L�Q�J���S�U�R�F�H�V�V�´���D�Q�G���³�������M�X�V�W���V�H�H���W�H�F�K�Q�R�O�R�J�\���W�K�U�R�X�J�K���W�K�H�L�U���H�\�H�V���I�L�U�V�W���´���3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G��

the overarching benefit of technology to prepare students for the real world in ways that promote 

21st-century skills:  

Engagement, communication, collaboration. I feel like it just gets them ready for what 

they're going to be doing in high school. I feel like it gets them ready for what they're 

going to be doing in college or in [their] career. 

In anticipation of a group project, communication was also key as Participant 1 pre-

assigned students a topic, whereby they created a graphic organizer to plan for their group 

presentation. Participant 4 similarly described a writing project and the ongoing need for 

�F�R�P�P�X�Q�L�F�D�W�L�R�Q���D�W���D�O�O���V�W�D�J�H�V���R�I���W�K�H���O�H�D�U�Q�L�Q�J���S�U�R�F�H�V�V�����³�2�N�D�\�����V�R���L�W�¶�V���M�X�V�W���D���V�O�R�Z���E�U�R�N�H�Q-down 

�S�U�R�F�H�V�V�����$�Q�G���W�K�H�Q���W�K�H�\���W�D�O�N���W�R���H�D�F�K���R�W�K�H�U�����W�K�H�\���Z�D�W�F�K���D���Y�L�G�H�R���R�Q�«�Z�K�\���H�Y�L�G�H�Q�F�H���L�V���U�H�D�O�O�\��

�L�P�S�R�U�W�D�Q�W�«�W�K�H�Q���W�K�H�\���W�D�O�N���D�Q�G���Z�U�L�W�H���L�W���G�R�Z�Q���R�Q���S�D�S�H�U���D�Q�G���W�K�H�Q���W�K�H�\ �W�\�S�H���L�W���L�Q���W�K�H�L�U���G�R�F�«�´�� 

Communication was also used to clarify the learning goal in a given class period, 

�Z�K�H�U�H�E�\���V�W�X�G�H�Q�W�V���Z�H�U�H���D�V�N�H�G���W�R���³�W�X�U�Q���D�Q�G���W�H�O�O���\�R�X�U���S�D�U�W�Q�H�U���Z�K�D�W���W�K�H���J�R�D�O���L�V�«�´���L�Q���H�Y�H�U�\�W�K�L�Q�J��

from career exploration in visual arts to goal-setting for data collection and analysis in physical 
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education. Communication for reflection of learning was also pervasive. In the case of 

�3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�O�D�V�V�U�R�R�P�����V�W�X�G�H�Q�W�V���Z�H�U�H���H�Q�F�R�X�U�D�J�H�G���W�R���D�U�W�L�F�X�O�D�W�H���Z�K�D�W���W�K�H�\���O�H�D�U�Q�H�G���W�K�D�W���G�D�\���D�Q�G��

share it with a partner, who then recorded it on an exit ticket using Google Forms.  

Communication was prevalent beyond just student-to-student interactions and also 

included the teacher-to-student, student-to-teacher, and teacher-to-parent dynamic. Participant 8 

�Q�R�W�H�G���W�K�L�V���L�V���D�Q���R�Q�J�R�L�Q�J���J�R�D�O���R�I���W�K�H�L�U���F�O�D�V�V�U�R�R�P���S�U�D�F�W�L�F�H�����³�$�Q�G���V�R���P�R�U�H���J�U�R�X�S activities, more 

collaborative work, more two-way communication between the student and teachers, teachers 

�D�Q�G���S�H�H�U�V���´���3�D�U�W�L�F�L�S�D�Q�W�������V�K�D�U�H�G���L�Q���W�K�H�L�U���L�Q�W�H�U�Y�L�H�Z���K�R�Z���W�K�H�\���D�O�V�R���G�U�D�Z���I�D�P�L�O�L�H�V���L�Q�W�R���W�K�H��

�F�R�P�P�X�Q�L�F�D�W�L�R�Q���O�R�R�S���D�Q�G���W�U�\���W�R���³�N�H�H�S���S�D�U�H�Q�W�V���L�Q�Y�R�O�Y�H�G���Z�L�W�K���Z�K�D�W���W�K�H�L�U���F�K�L�O�G���L�V���O�H�D�U�Q�L�Q�J�´���E�\��

�R�I�I�H�U�L�Q�J���H�[�W�U�D���F�U�H�G�L�W���Z�K�H�Q���S�D�U�H�Q�W�V���K�H�O�S���H�G�L�W���V�W�X�G�H�Q�W���Z�R�U�N���W�K�U�R�X�J�K���V�W�X�G�H�Q�W�V�¶ Google Docs. 

�3�D�U�W�L�F�L�S�D�Q�W�������H�P�S�K�D�V�L�]�H�G���W�K�D�W���H�P�D�L�O���D�Q�G���R�W�K�H�U���P�H�V�V�H�Q�J�H�U���S�U�R�J�U�D�P�V���³�H�Q�V�X�U�H���H�D�V�\���F�R�P�P�X�Q�L�F�D�W�L�R�Q��

�E�H�W�Z�H�H�Q���S�D�U�H�Q�W�V���D�Q�G���W�H�D�F�K�H�U�����W�H�D�F�K�H�U�V���D�Q�G���V�W�X�G�H�Q�W�V���´���3�D�U�W�L�F�L�S�D�Q�W�������V�K�D�U�H�G���W�K�D�W���E�\���S�R�V�W�L�Q�J���D�U�W�Z�R�U�N��

�W�R���V�W�X�G�H�Q�W�V�¶���G�L�J�L�W�D�O���S�R�U�W�I�R�O�L�R�V���D�O�V�R���D�O�O�R�Z�H�G���I�R�U���F�R�P�Punication via the digital fan club, where 

much like on a social media platform, pre-selected individuals can comment on student work. 

Communication was integral to collaborative endeavors. This communication, which was 

not always reliant on the use of technology, included the teacher-to-student, peer-to-peer, as well 

as teacher-to-parent dynamic.  

Category 3.3: Feedback 

  Refinement of work via a feedback loop, supported by communication and collaboration, 

surfaced as another key component of the learning process. This was observed in a variety of 

ways, via large group clarification of expectations, such as when Participant 8 stated to the class, 

�³�/�H�W���P�H���D�S�R�O�R�J�L�]�H���D�Q�G���E�H���P�R�U�H���V�S�H�F�L�I�L�F���´���R�U���D�V���D���P�H�D�Q�V���I�R�U���V�W�X�G�H�Q�W�V���W�R���V�H�O�I-assess, as witnessed 

�L�Q���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�O�D�V�V�����³�5�D�L�V�H���\�R�X�U���K�D�Q�G���L�I���\�R�X���V�D�L�G�«�´���D�Q�G���³�L�I���\�R�X���G�L�G�Q�¶�W���J�H�W���W�K�D�W�����P�D�N�H���V�X�U�H���W�R��
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�F�R�U�U�H�F�W���L�W���Q�R�Z���´���7�K�L�V���D�E�L�O�L�W�\���W�R���V�H�O�I-assess, as Participant 8 suggested, allowed students the 

�R�S�S�R�U�W�X�Q�L�W�\���³���������W�R���V�H�H���W�K�H�L�U���R�Z�Q���S�U�R�J�U�H�V�V���D�Q�G���W�R���D�O�V�R���V�W�D�U�W���W�R���H�V�W�L�P�D�W�H���D�Q�G���W�R���D�V�V�H�V�V���W�K�H�L�U���R�Z�Q��

�S�U�R�J�U�H�V�V���L�Q���D�O�O���R�I���L�W���´���6�W�X�G�H�Q�W�V���Z�H�U�H���D�O�V�R���H�Q�F�R�X�U�D�J�H�G���W�R���U�H�I�O�H�F�W on the learning itself. Participant 8 

encouraged students, as reflective practitioners, to analyze the learning process at the 

�F�X�O�P�L�Q�D�W�L�R�Q���R�I���W�K�H���O�H�V�V�R�Q�����V�W�D�W�L�Q�J�����³�*�L�Y�H�Q���W�K�H���S�U�R�F�H�V�V���V�R���I�D�U�����Z�K�D�W���L�V���R�Q�H���W�K�L�Q�J���W�K�D�W���F�R�X�O�G���K�D�Y�H��

gotten better, and what did you�U���J�U�R�X�S���G�R���Z�H�O�O�"�´���Z�K�L�O�H���3�D�U�W�L�F�L�S�D�Q�W�������K�D�G���V�W�X�G�H�Q�W�V���U�H�I�O�H�F�W�L�Q�J���R�Q��

learning and setting goals as a result.  

The ability to provide increased timely feedback as a result of technology was another 

pervasive message. Participant 5 suggested that in their PE class, exercises could be recorded to 

�L�P�S�U�R�Y�H���V�W�X�G�H�Q�W���I�R�U�P�����³�$�Q�G���W�K�H�Q���,���V�K�R�Z���L�W���U�L�J�K�W���E�D�F�N���W�R���W�K�H�P�����8�K�����K�H�\����this is your form when 

�\�R�X�¶�U�H���G�R�L�Q�J���\�R�X�U���S�X�V�K���X�S�����<�R�X���Z�D�Q�W���W�R���L�P�S�U�R�Y�H���W�K�L�V���D�Q�G���G�R���E�H�W�W�H�U���Z�L�W�K���W�K�D�W���´���'�X�U�L�Q�J���W�K�H��

observation, Participant 5 had students use QR codes that linked to teacher-made videos to help 

�S�U�R�P�R�W�H���V�W�X�G�H�Q�W�V�¶���S�U�R�S�H�U���H�[�H�U�F�L�V�H���I�R�U�P�����3�D�U�W�L�F�L�Sant 5 provided immediate feedback and was 

heard reminding, �³�+�H�\�����>�V�W�X�G�H�Q�W���Q�D�P�H�@���\�R�X���G�L�G�Q�¶�W���Z�D�W�F�K���W�K�H���Y�L�G�H�R�����,���N�Q�R�Z���E�H�F�D�X�V�H���\�R�X�U���I�H�H�W��

�Q�H�H�G���W�R���E�H���V�H�S�D�U�D�W�H�G�«�´��Technology also allowed for student monitoring via Pear Deck 

�L�Q�W�H�U�D�F�W�L�Y�H���V�O�L�G�H�V���G�X�U�L�Q�J���F�D�U�H�H�U���H�[�S�O�R�U�D�W�L�R�Q�����D�V���3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G�����³�������D�O�O�R�Z�>�L�Q�J�@���P�H���W�R���P�R�Q�L�W�R�U��

�W�K�H�P���E�H�W�W�H�U���D�Q�G���N�H�H�S���S�X�V�K�L�Q�J���W�K�H�P���V�R���W�K�D�W���W�K�H�\�¶�U�H���O�H�D�U�Q�L�Q�J���P�R�U�H���D�Q�G���V�W�D�\�L�Q�J���R�Q���W�D�V�N���W�R���V�R�P�H��

exte�Q�W���´���3�D�U�W�L�F�L�S�D�Q�W�������D�O�V�R���F�R�P�P�H�Q�W�H�G���W�K�D�W�� 

 �L�W���>�W�H�F�K�Q�R�O�R�J�\�@���D�O�O�R�Z�V���P�H���W�R���T�X�L�F�N�O�\�«�F�K�H�F�N���V�W�X�G�H�Q�W���Z�R�U�N���L�Q���U�H�D�O���W�L�P�H�����Z�K�L�O�H���W�K�H��

�V�W�X�G�H�Q�W���L�V���X�V�L�Q�J���L�W���G�X�U�L�Q�J���O�H�V�V�R�Q�V�����6�R�«I can use Google Docs, for instance, to just be 

able to check in on each of those students just kind of go through them one at a 

�W�L�P�H�«�D�Q�G���V�H�H���Z�K�H�U�H�¶�V���W�K�H���V�W�X�G�H�Q�W���D�W�«�� 
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Participant 7 commented on the ability of computer programs to support this feedback 

�O�R�R�S�����Q�R�W�L�Q�J���W�K�D�W���³�������D�G�D�S�W�L�Y�H���S�U�R�J�U�D�P�V���Q�R�Z���D�U�H���J�L�Y�L�Q�J���W�K�H�P���>�V�W�X�G�H�Q�W�V�@���L�P�P�H�G�L�D�W�H���I�H�H�G�E�D�F�N���D�Q�G��

�D�G�D�S�W�L�Q�J���W�K�H���Q�H�[�W���V�H�W���R�I���T�X�H�V�W�L�R�Q�V�������´ 

Participants had students discussing answers or explaining concepts to one another as part 

of the feedback process. This was found when students worked together to peer edit drafts, 

which occurred in several classrooms during the observation process. Participant 8 was observed 

�D�Q�Q�R�X�Q�F�L�Q�J���W�R���W�K�H�L�U���F�O�D�V�V�����³�7�R�G�D�\���Z�H���D�U�H���X�V�L�Q�J���W�K�H���S�R�Z�H�U���R�I���H�S�L�F���F�R�O�O�D�E�R�U�D�W�L�R�Q���´���D�Q�G���V�W�X�G�H�Q�W�V��

�W�U�D�G�H�G���F�R�P�S�X�W�H�U�V���D�Q�G���D�V�V�H�V�V�H�G���R�Q�H���D�Q�R�W�K�H�U�¶�V���Z�R�U�N���L�Q���D���S�H�H�U���H�G�L�W�L�Q�J���V�H�V�V�L�R�Q���� 

Ultimately, the role of feedback helped perpetuate an iterative cycle of refinement. 

�'�X�U�L�Q�J���V�W�X�G�H�Q�W���U�H�V�H�D�U�F�K�����3�D�U�W�L�F�L�S�D�Q�W�������Z�D�V���K�H�D�U�G���W�H�O�O�L�Q�J���W�K�H�L�U���F�O�D�V�V�����³�7�R�P�R�U�U�R�Z���Z�H���Z�L�O�O���U�H�I�L�Q�H���W�K�H��

�S�U�H�V�H�Q�W�D�W�L�R�Q���S�D�U�W���´���D�Q�G���Z�K�H�Q���D�V�N�H�G���Z�K�D�W���W�R���G�R���I�R�U���H�D�U�O�\���I�L�Q�L�V�K�H�U�V�����W�K�H�\���V�W�D�W�H�G���H�Q�W�K�X�V�L�D�V�W�L�F�D�O�O�\�����³�,��

�Z�L�O�O���D�V�N���\�R�X���W�R���L�P�S�U�R�Y�H���L�W���´���7�K�H�V�H���P�\�U�L�D�G���R�S�S�R�U�W�X�Q�L�W�L�H�V���I�R�U���E�H�W�W�H�U�P�H�Q�W���Z�H�U�H���R�Q�J�R�L�Q�J�����:�K�H�Q��

�H�G�L�W�L�Q�J���H�V�V�D�\�V���L�Q���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�O�D�V�V�����V�W�X�G�H�Q�W�V���Z�H�U�H���D�V�N�H�G�����³�(�Y�H�Q���L�I���W�K�H���H�V�V�D�\���L�V���D�Z�H�V�R�P�H�����Z�K�D�W��

could push this into epic quality? To ma�N�H���W�K�L�V���H�V�V�D�\���E�H�W�W�H�U�"�´���3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�D�W���W�H�F�K�Q�R�O�R�J�\��

�V�H�U�Y�H�V���W�R���Q�R�W���R�Q�O�\���S�U�R�Y�L�G�H���R�Q�O�L�Q�H���J�U�D�G�H�V�����E�X�W���D�O�V�R���D���Z�D�\���W�R���³�������J�L�Y�H���I�H�H�G�E�D�F�N���D�V���Z�H�O�O���V�R���W�K�D�W��

�V�W�X�G�H�Q�W�V���F�D�Q���D�F�W�X�D�O�O�\���F�R�U�U�H�F�W���Z�R�U�N�����D�Q�G���W�K�H�\���K�D�Y�H�«���>�D�@���Z�U�L�W�W�H�Q���U�H�F�R�U�G���R�I���Z�K�D�W���W�K�H�\���Q�H�H�G���W�R���G�R���W�R��

fix it ���´���3�D�U�W�L�F�L�S�D�Q�W�������H�F�K�R�H�G���D���V�L�P�L�O�D�U���V�H�Q�W�L�P�H�Q�W���Z�L�W�K���W�K�H�L�U���W�H�D�F�K�H�U-created videos to support 

�S�K�\�V�L�F�D�O���H�G�X�F�D�W�L�R�Q�����³�$�Q�G���W�K�H�Q�«�L�I���W�K�H�\���>�V�W�X�G�H�Q�W�V�@���P�D�N�H���D���P�L�V�W�D�N�H�����W�K�H�\���F�D�Q���J�R���E�D�F�N���D�Q�G���U�H�Z�L�Q�G����

�D�Q�G���V�R���I�R�U�W�K�����D�Q�G���O�H�D�U�Q���I�U�R�P���P�H���´�� 

Through its ongoing, immediate, and iterative process, feedback surfaced as a means to 

make mistakes and learn from them via continuous collaboration and communication. Participant 

2 emphasized the importance of feedback on the learning process, noting:   
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But even through times where they fail, the more they practice, the more that they get 

better at dealing with high difficulty questions, and they learn how to discuss it with 

others, so as to, you know, further refine their thinking skills. 

 Through communication and collaboration, coupled with the use of technology, feedback 

was observed and described as key to the learning process. This feedback loop allowed for an 

interactive cycle of refinement, whereby mistakes were honored as part of the learning process to 

promote higher-quality end products. 

Theme 4: Access to Resources and Experiences Support Academic Rigor 

Theme four focused on access to technology-centered learning opportunities integral for 

a rigorous, resource-rich learning experience. Categories that made up this theme include: 1) 

access to myriad technology-supported learning experiences and 2) variety of practices. Table 

4.10 shows the codes and categories that led to this theme. 

Table 4.10. 

Theme 4 Categories and Codes  
 

Theme  Categories  Codes 

Access to resources and 
experiences support 
academic rigor 
 

Access to myriad 
technology- 
supported learning 
experiences 
  
  
  
 
Variety of practices 

rigorous learning, experiences beyond the 
classroom, differentiation, resources, 
beyond the limits of the textbook, 
�H�Q�K�D�Q�F�H�G���W�K�U�R�X�J�K���W�H�F�K�����F�R�X�O�G�Q�¶�W���G�R��
without technology, high depth of 
knowledge, questioning 
  
 real world issues, connection, relevance, 
variety, active, exploratory, discovery, 
inquiry-driven, problem solving, fun, 
playful productivity 
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Category 4.1:  Access to Myriad Technology-Supported Learning Experiences 

The notion of access surfaced in a multitude of ways relative to technology's role in a 

rigorous learning environment. In terms of rigor, Participant 7 described the need for:   

A balance between the technology giving them [students] the answer and the technology 

�E�H�L�Q�J���D���W�R�R�O���I�R�U���F�U�L�W�L�F�D�O���W�K�L�Q�N�L�Q�J�����%�H�F�D�X�V�H���D���O�R�W���R�I���W�L�P�H�V���W�K�H�V�H���N�L�G�V���D�U�H���O�L�N�H�����Z�K�\���F�D�Q�¶�W���,��

just Google it? Because you have to learn the steps it takes to get the answer. You have to 

�O�H�D�U�Q���W�K�H���F�U�L�W�L�F�D�O���W�K�L�Q�N�L�Q�J���V�N�L�O�O�V���\�R�X���Q�H�H�G���W�R���J�H�W���I�U�R�P���S�R�L�Q�W���$���W�R���S�R�L�Q�W���%�«�6�R���L�W�¶�V���D��

balancing act between using the technology to get to your destination and using the 

technology to improve your journey.  

For special education students and those well below grade level, Participant 7 noted that 

�S�U�R�J�U�D�P�V���W�K�H�\���V�H�O�H�F�W���D�U�H���³�������Q�R�W���G�X�P�E�H�G���G�R�Z�Q���I�R�U���N�L�G�V�����E�X�W���L�W�¶�V���D�F�F�H�V�V�L�E�O�H�����$�Q�G���L�W���J�L�Y�H�V���W�K�H�P���D��

�Y�D�U�L�H�W�\���R�I���G�L�I�I�H�U�H�Q�W���R�S�W�L�R�Q�V���´���3�D�U�W�L�F�L�S�D�Q�W�������I�X�U�W�K�H�U���H�O�D�E�R�U�D�W�H�G�����³�%�H�F�D�X�V�H���,�¶�P���D���W�H�D�F�K�H�U���W�K�D�W���G�R�H�V��

�Q�R�W���E�H�O�L�H�Y�H���L�Q���G�X�P�E�L�Q�J���L�W���G�R�Z�Q���I�R�U���W�K�H�P�����,�¶�P���Q�R�W���J�R�L�Q�J���W�R���E�U�L�Q�J���W�K�H���L�Q�I�R�U�P�D�W�L�R�Q���G�R�Z�Q���W�R���W�K�H�P����

�,�¶�P���J�R�L�Q�J���W�R���S�X�O�O���W�K�H�P���X�S���D�Q�G���X�V�H���W�H�F�K�Q�R�O�R�J�\���W�R���I�L�O�O���W�K�D�W���J�D�S���´���7�K�L�V���Q�R�W���R�Q�O�\���D�O�O�R�Z�H�G���I�R�U��

�V�W�X�G�H�Q�W�V�¶���L�Q�G�L�Y�L�G�X�D�O�L�]�H�G���Q�H�H�G�V���W�R���E�H���P�H�W�����E�Xt through technology, doors of access were opened 

�Y�L�D���G�L�I�I�H�U�H�Q�W�L�D�W�H�G���F�X�U�U�L�F�X�O�X�P���Z�K�L�O�H���V�W�L�O�O���P�D�L�Q�W�D�L�Q�L�Q�J���U�L�J�R�U�����3�D�U�W�L�F�L�S�D�Q�W�������V�X�J�J�H�V�W�H�G���W�K�D�W���³�L�W��

�>�W�H�F�K�Q�R�O�R�J�\�@���K�H�O�S�V���W�K�H�P���>�V�W�X�G�H�Q�W�V�@�����,�W���J�L�Y�H�V���W�K�H�P���D�Q�R�W�K�H�U���W�R�R�O���W�R���X�Q�G�H�U�V�W�D�Q�G���W�K�H���F�R�Q�W�H�Q�W���´���D�Q�G��

through different�L�D�W�L�R�Q�����G�R�H�V���V�R���³�L�Q���G�L�I�I�H�U�H�Q�W���Z�D�\�V���´���3�D�U�W�L�F�L�S�D�Q�W�������H�O�D�E�R�U�D�W�H�G���R�Q���W�K�H���W�R�S�L�F����

suggesting that technology allows everyone to be able to meet with success and create something 

�D�V���L�W���³�������N�L�Q�G���R�I���O�H�Y�H�O�V���W�K�D�W���S�O�D�\�L�Q�J���I�L�H�O�G���´���E�X�W���D�O�V�R���D�F�N�Q�R�Z�O�H�G�J�H�G���W�K�D�W���V�R�P�H�W�L�P�H�V�����³�������\�R�X���J�R�W���W�R��

�D�O�V�R���S�X�V�K���W�K�H���S�D�F�H���D���O�L�W�W�O�H���E�L�W�����W�R���P�D�N�H���V�X�U�H���\�R�X���J�H�W���G�R�Q�H���Z�L�W�K���Z�K�D�W���\�R�X���Q�H�H�G���W�R���J�H�W���G�R�Q�H���´��

Participant 1 also noted that, 
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 �������M�X�V�W���E�H�L�Q�J���D�E�O�H���W�R���J�L�Y�H���D�F�F�H�V�V���W�R���H�Y�H�U�\���N�L�G�����Z�K�H�W�K�H�U���L�W�¶�V���W�K�U�R�X�J�K���F�U�H�D�W�L�Q�J���S�U�R�M�H�F�W�V����

reading, writing, you know whatever. So, it can come in many different forms. It can look 

�F�R�P�S�O�H�W�H�O�\���G�L�I�I�H�U�H�Q�W���I�U�R�P���N�L�G���W�R���N�L�G�����E�X�W���M�X�V�W���J�L�Y�L�Q�J���W�K�H�P�«�W�K�D�W���F�K�D�Q�F�H�����J�L�Y�L�Q�J���W�K�D�W��

�D�F�F�H�V�V�«�R�S�H�Q���W�K�D�W���G�R�R�U�«�� 

Access also referred to learning beyond the confines of a single textbook. Participant 7 

reflected:  

In the past, when we first started teaching, it was a textbook. And that was it. And we all 

did the same thing. We all read the chapters and answered the chapter questions. And 

now I can provide students with a variety of curricular options. 

Participant 1 also mentioned the added benefit of technology in support of endless opportunities: 

�6�R�����L�W�¶�V���M�X�V�W���W�K�D�W���D�G�G�H�G���Y�L�V�X�D�O���D�V�S�H�F�W���W�K�D�W���L�V���E�D�V�L�F�D�O�O�\���H�Q�G�O�H�V�V�����\�R�X���N�Q�R�Z�����D�Q�G���W�K�H���N�L�G�V���F�D�Q��

go down rabbit holes and research different thinking and learn about different 

�W�K�L�Q�J�V�«�W�K�H�\�¶�U�H���Q�R�W���O�L�P�L�W�H�G���W�R���Z�K�D�W�¶�V���R�Q���W�K�D�W���R�Q�H���S�D�J�H���L�Q���D���E�R�R�N�� 

Participant 3 also echoed a similar sentiment:  

�$�Q�G���,���W�K�L�Q�N���L�W�¶�V�«�H�D�V�L�H�U���W�R���X�V�H���W�K�D�Q���O�R�R�N�L�Q�J���D�W���D���W�H�[�W�E�R�R�N�«���,���P�H�D�Q�����Y�H�U�V�X�V���\�R�X���J�R���R�Q���W�K�H��

�F�R�P�S�X�W�H�U�����\�R�X���M�X�V�W���W�\�S�H���L�Q���Z�K�D�W���\�R�X�¶�U�H���O�R�R�N�L�Q�J���I�R�U�����$�Q�G���L�Q�V�W�D�Q�W�O�\�����K�H�U�H�¶�V���D���W�K�R�X�V�D�Q�G��

�W�K�L�Q�J�V�«�6�R���,���W�K�L�Q�N���L�W���P�D�N�H�V���L�W���H�D�V�L�H�U�����L�W���P�D�N�H�V���L�W���P�R�U�H���D�F�F�H�V�V�L�E�O�H������ 

Participant 4 also noted this drastic change over the years from textbooks to a digital platform 

and the changes that have resulted with regard to access.  

 Inherent in this change is the ability to learn in ways unimaginable without the use of 

technology. Participant 6 noted this when describing the brainstorming process for big projects, 

�³�������,���I�H�H�O���O�L�N�H���L�W���D�O�O�R�Z�V���W�K�H�P���>�V�W�X�G�H�Q�W�V�@���W�R���F�R�P�H���X�S���Z�L�W�K���R�W�K�H�U���G�L�I�I�H�Uent ideas that they might not 

�K�D�Y�H�����M�X�V�W���R�Q���W�K�H�L�U���R�Z�Q���´���3�D�U�W�L�F�L�S�D�Q�W�������D�O�V�R���F�R�P�P�H�Q�W�H�G���R�Q���W�K�H���L�G�H�D���R�I���D�F�F�H�V�V�L�E�L�O�L�W�\���R�I���F�R�Q�W�H�Q�W���I�R�U��
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�D�O�O���O�H�D�U�Q�H�U�V�����³�$�Q�G���V�R�����L�W�¶�V���D�J�D�L�Q�����L�W�¶�V���M�X�V�W���P�D�N�L�Q�J�«�W�K�H���D�F�F�H�V�V�L�E�L�O�L�W�\�����\�R�X���N�Q�R�Z�����I�R�U���V�W�X�G�H�Q�W�V��

�S�R�V�V�L�E�O�H���L�Q���D���P�H�G�L�X�P���W�K�D�W���Z�R�X�O�G�Q�¶�W���D�O�Z�D�\�V���E�H���D�F�F�H�V�V�L�E�O�H���L�I���W�K�H�U�H���Z�H�U�H���Q�R�«�W�H�F�K�Q�R�O�R�J�\���I�R�U���L�W���´����

�3�D�U�W�L�F�L�S�D�Q�W�������H�[�S�O�D�L�Q�H�G���W�K�D�W���³�L�W���>�W�H�F�K�Q�R�O�R�J�\�@���J�L�Y�H�V���W�K�H�P���>�V�W�X�G�H�Q�W�V�@���D�F�F�H�V�V���W�R�«�W�K�H���Z�R�U�O�G�����\�R�X��

know? So, �L�I���W�K�H�\�¶�U�H���Z�L�O�O�L�Q�J�����L�I���W�K�H�\�¶�U�H��willing�«�,���P�H�D�Q�����W�K�H���V�N�\�¶�V���W�K�H���O�L�P�L�W�«���´���3�D�U�W�L�F�L�S�D�Q�W������

described learning opportunities that expose students to the world from within the confines of the 

�F�O�D�V�V�U�R�R�P�����³�������N�L�Q�G���R�I���H�[�S�R�V�L�Q�J���W�K�H�P���Wo different parts of our country, you know, where some of 

�W�K�H�P���Z�L�O�O���J�H�W���W�R���Y�L�V�L�W���R�Q�H���G�D�\�«�D�Q�G���,���F�D�Q���G�R���W�K�D�W���W�K�U�R�X�J�K���W�H�F�K���´�� 

 Access to myriad learning opportunities via technology integration was mentioned across 

the board as a benefit to student learning. This included a rigorous, differentiated experience 

beyond the confines of a single textbook or classroom to amplify student learning. Findings 

helped to answer research question two regarding ways that technology is employed to support 

the attainment of HOT. 

Category 4.2:  Variety of Practices 

 A variety of learning styles played out in practice to offer the full gamut of experiences. 

Discovery or exploratory learning was one such observed practice. Participant 1 noted the 

importance of giving students the chance to explore and described a memorable experience 

whereby students were researching different famous atomic bombs using: 

�������R�Y�H�U�O�D�\�V���R�Q���*�R�R�J�O�H���(�D�U�W�K�����O�L�N�H���Z�K�D�W���W�K�H���E�O�D�V�W���U�D�G�L�X�V���Z�R�X�O�G���E�H�«���E�X�W���\�R�X���N�Q�R�Z�����V�H�H�L�Q�J��

the effects of nuclear weapons on different places throughout the world. And like, they 

spent a whole class period just going to all these different places and trying it out. And I 

�U�H�P�H�P�E�H�U�«�J�L�Y�L�Q�J���W�K�H�V�H���N�L�G�V���D�F�F�H�V�V���W�R���V�R�P�H�W�K�L�Q�J���W�K�H�\���Z�R�X�O�G���>�K�D�Y�H�@���Q�H�Y�H�U���W�K�R�X�J�K�W���D�E�R�X�W��

�O�H�D�U�Q�L�Q�J�«�W�K�D�W���Z�D�V���U�H�D�O�O�\���I�X�Q�� 
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Participant 6 also commented on technology as a means to explore beyond the walls of the 

�F�O�D�V�V�U�R�R�P���X�V�L�Q�J���W�K�H���*�R�R�J�O�H���$�U�W�V���D�Q�G���&�X�O�W�X�U�H���D�S�S�����³�������Z�L�W�K���W�K�H���Y�L�U�W�X�D�O���I�L�H�O�G���W�U�L�S�V�����L�W���D�O�O�R�Z�V���W�K�H�P���W�R��

kind of explore outside of the classroom and, or outside of a book�����O�L�N�H���W�K�H�U�H�¶�V���M�X�V�W���V�R���P�X�F�K��

�R�Q�O�L�Q�H���W�K�D�W���W�K�H�\���F�D�Q���D�F�F�H�V�V���D�Q�G���O�H�D�U�Q���D�E�R�X�W���´���3�D�U�W�L�F�L�S�D�Q�W�������D�O�V�R���P�H�Q�W�L�R�Q�H�G���W�K�H���E�H�Q�H�I�L�W���R�I���Y�L�U�W�X�D�O��

field trips: 

You know, when we started our Gold Rush unit, I did a whole little virtual field trip on 

�Z�K�H�U�H���W�K�H�\���I�L�U�V�W���I�R�X�Q�G���J�R�O�G���D�Q�G���O�R�R�N�L�Q�J���D�W���6�D�Q���)�U�D�Q�F�L�V�F�R�����W�K�H���&�L�W�\�����D�Q�G�«�M�X�V�W���N�L�Q�G���R�I���I�O�\��

them into these different places that a lot of them have never seen, some will probably 

never get to go to in their life. 

This playful exploration was observed many more times throughout the data collection process. 

When working on their science simulation labs to create atoms, Participant 3 encouraged 

�V�W�X�G�H�Q�W�V���W�R���³�3�O�D�\���D�U�R�X�Q�G���Z�L�W�K���L�W���W�R���I�L�J�X�U�H���L�W���R�X�W���D�Q�G���G�R���L�W���D�J�D�L�Q���´���D�Q�G���L�Q response to a student 

�F�R�P�P�H�Q�W���D�E�R�X�W���W�K�H���V�L�P�X�O�D�W�L�R�Q���O�H�V�V�R�Q�����W�K�H�\���U�H�S�O�L�H�G�����³�7�K�D�W��was �I�X�Q�����Z�D�V�Q�¶�W���L�W���´���%�H�I�R�U�H���V�W�D�U�W�L�Q�J���D��

lesson using Google Earth, Participant 1 admitted they allowed students time for playful 

�H�[�S�O�R�U�D�W�L�R�Q���D�V���Z�H�O�O�����³�������,���J�L�Y�H���W�K�H�P���D���I�H�Z���P�L�Q�X�W�H�V�����D�O�O���U�L�J�K�W�����J�R���I�L�Q�G���\�R�X�U���K�R�P�H�����I�L�Q�G���\�R�X�U���I�U�L�H�Q�G�¶�V��

�K�R�X�V�H�«�J�L�Y�H���W�K�H�P���D���I�H�Z���P�L�Q�X�W�H�V���W�R���J�H�W���W�K�D�W���R�X�W���R�I���W�K�H�L�U���V�\�V�W�H�P�����$�Q�G���R�N�����Q�R�Z���O�L�V�W�H�Q�«�W�K�L�V���L�V��

�Z�K�H�U�H���Z�H�¶�U�H���J�R�L�Q�J���´ 

Teachers explained their own styles relative to these various ways of learning. Participant 

�����Q�R�W�H�G���W�K�H�\���E�H�O�L�H�Y�H���W�K�D�W���W�K�H���W�H�D�F�K�H�U���L�V���³�K�R�O�G�L�Q�J���V�S�D�F�H���I�R�U���W�K�H���V�W�X�G�H�Q�W���W�R���H�[�S�O�R�U�H�´���D�Q�G���W�K�D�W���W�K�H�\��

�³�O�L�N�H���O�H�W�W�L�Q�J���V�W�X�G�H�Q�W�V���Q�D�W�X�U�D�O�O�\���O�H�D�U�Q���Z�K�D�W���W�K�H�\���J�U�D�Y�L�W�D�W�H���W�R���´���Z�Kile Participant 2 shared they 

�E�H�O�L�H�Y�H���³�W�K�H���Z�D�\���W�K�D�W���V�W�X�G�H�Q�W�V���O�H�D�U�Q���E�H�V�W���L�V���W�K�U�R�X�J�K���H�S�L�S�K�D�Q�\-when they discover the answer to a 

question on their own and discover that they are correct. That is the way that students learn the 

�P�R�V�W���´�����3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�H�\���³�O�L�N�H���W�K�H�P���>�V�W�X�G�H�Q�W�V�@���W�R���H�[�S�O�R�U�H���D�Q�G���E�X�L�O�G���R�Q���W�K�D�W���I�L�U�V�W�����D�Q�G���W�K�H�Q���,��
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�F�R�P�H���L�Q���D�I�W�H�U���´���3�D�U�W�L�F�L�S�D�Q�W�������H�[�S�O�D�L�Q�H�G���³�,���X�V�H��PhET �O�D�E�V�«�K�H�O�S���W�K�H���N�L�G�V���H�[�S�O�R�U�H���R�Q���W�K�H�L�U���R�Z�Q��� ́

�D�Q�G���³�L�W�¶�V���F�R�P�S�X�W�H�U���V�L�P�X�O�D�W�L�R�Q�V���W�K�D�W���W�K�H���N�L�G�V���F�D�Q���S�O�D�\���D�U�R�X�Q�G���Z�L�W�K���D�Q�G���W�K�H�\���P�D�Q�L�S�X�O�D�W�H���D�Q�G���S�U�H�W�W�\��

�P�X�F�K���O�H�D�U�Q���W�K�H���F�R�Q�W�H�Q�W���R�Q���W�K�H�L�U���R�Z�Q�����<�H�D�K�����6�R�����W�K�H�\�¶�U�H���O�H�D�U�Q�L�Q�J���K�D�Q�G�V���R�Q�«�>�D�@���F�R�P�S�X�W�H�U���Y�H�U�V�L�R�Q��

�R�I���D���K�D�Q�G�¶�V���R�Q���´ 

Other types of learning experiences include active learning, where Participant 2 described 

use of digital Socratic Seminars and how technology is integral in moving the typically silent 

outer circle group of students to one that is actively participating through technology: 

But [in] the outer circle, students can �F�R�P�P�X�Q�L�F�D�W�H���Z�L�W�K���W�K�H�L�U���W�H�D�P�P�D�W�H�V���Y�L�D�«�V�K�D�U�H�G��

documents so that way, even if the inner center circle student gets stuck, they can look 

down and they can see what their teammates are helping them with. 

Participant 7 mentioned the importance of teaching students to be problem solvers and 

critical thinkers. To this end, Participant 2 was observed asking students to dig deeper when 

�D�Q�V�Z�H�U�L�Q�J���T�X�H�V�W�L�R�Q�V���D�Q�G���Z�D�V���K�H�D�U�G���D�V�N�L�Q�J�����³�&�D�Q���V�R�P�H�R�Q�H���G�H�F�R�G�H���W�K�D�W���I�R�U���P�H�"���:hat does that 

�P�H�D�Q�"�´���'�X�U�L�Q�J���L�Q�W�H�U�Y�L�H�Z�V�����3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�D�W���W�K�H�L�U���F�O�D�V�V���S�U�R�P�R�W�H�V���D���O�R�W���R�I���³�K�L�J�K�H�U���G�H�S�W�K���R�I��

�N�Q�R�Z�O�H�G�J�H�´���T�X�H�V�W�L�R�Q�L�Q�J�����Z�K�L�O�H���3�D�U�W�L�F�L�S�D�Q�W�������Z�D�V���D�O�V�R���R�E�V�H�U�Y�H�G���D�V�N�L�Q�J���V�W�X�G�H�Q�W�V���W�R���W�K�L�Q�N���F�U�L�W�L�F�D�O�O�\��

and during science simulations, asked learners to consider what happens and what changes 

before recording their simulation data. Participant 3 also commented on the importance of 

�³�������I�R�U�P�>�L�Q�J�@���W�K�D�W���G�H�H�S�H�U���F�R�P�S�U�H�K�H�Q�V�L�R�Q�����\�R�X���N�Q�R�Z�����U�H�D�G�L�Q�J���F�R�P�S�U�H�K�H�Q�V�L�R�Q�����D�Q�G�«�G�L�V�F�X�V�V�L�R�Q��

�F�R�P�S�U�H�K�H�Q�V�L�R�Q���´�� 

Inquiry learning and independent studies were also discussed, whereby Participant 6 

�H�[�S�O�D�L�Q�H�G���Z�D�\�V���W�K�H�\���F�D�W�H�U���W�R���V�W�X�G�H�Q�W�V�¶���L�Q�W�H�U�H�V�W�V���Z�L�W�K���V�H�O�I-directed mini projects via technology: 

...I have some videos and instructional steps provided for them if they want to use those 

�R�U���W�K�H�\���F�D�Q���G�R���W�K�H�L�U���R�Z�Q���U�H�V�H�D�U�F�K���D�Q�G���I�L�Q�G���W�K�H�L�U���R�Z�Q���Z�D�\���R�I���G�R�L�Q�J���L�W�����6�R�����,���K�D�Y�H�«�R�Q�H��



187 
 

student who wants to further [their] origami skills. So, [they are] looking up YouTube 

videos and following those to teach [themselves] origami. Or I have another student 

�Z�K�R�¶�V���S�O�D�\�L�Q�J���D�U�R�X�Q�G���Z�L�W�K���D���F�D�O�O�L�J�U�D�S�K�\���S�H�Q�����6�R�����,�¶�O�O���G�U�R�S�����\�R�X���N�Q�R�Z�����Y�L�G�H�R�V���I�R�U���>�W�K�Hm] 

�W�R���Z�D�W�F�K�«�W�H�D�F�K�L�Q�J���>�W�K�H�P�@���K�R�Z���W�R���G�R���W�K�L�V���V�S�H�F�L�D�O���V�W�\�O�H���R�I���F�X�U�V�L�Y�H�«�,���W�K�L�Q�N���L�W���D�O�O�R�Z�V���W�K�H�P��

�W�R���M�X�V�W���O�R�R�N���X�S�«�Z�K�D�W���W�K�H�\�¶�U�H���L�Q�W�H�U�H�V�W�H�G���L�Q���D�Q�G���I�L�Q�G���W�K�H�L�U���R�Z�Q���Z�D�\�V���R�I���G�R�L�Q�J���W�K�L�Q�J�V�« 

This real-world applicability was a key component of varied learning practices. Participant 8 

noted the importance of making learning relevant in a real-world context: 

�$�Q�G���W�K�H���U�H�O�H�Y�D�Q�F�H���S�L�H�F�H�«�L�V���D���Z�D�\���W�K�D�W���,���I�H�H�O���Z�H��must connect to the work because 

�H�V�S�H�F�L�D�O�O�\���L�Q���W�R�G�D�\�¶�V���G�D�\���D�Q�G���D�J�H�����,���P�H�D�Q���P�R�U�H���W�K�D�Q���H�Y�H�U�����W�K�H�U�H���D�U�H���V�R���P�D�Q�\���W�K�L�Q�J�V���Y�\�L�Q�J��

�I�R�U���D���F�K�L�O�G�¶�V���D�W�W�H�Q�W�L�R�Q�«�D�Q�G���W�U�\�L�Q�J���W�R���F�R�X�F�K���O�H�V�V�R�Q���L�Q���L�Q���P�R�G�H�V���W�K�D�W���Q�R���O�R�Q�J�H�U���V�H�H�P���W�R��

�D�S�S�O�\���W�R���D���V�W�X�G�H�Q�W�¶�V���R�Z�Q���O�L�I�H���L�V���Q�R�W���D���Z�D�\���W�R���J�H�W���W�Keir attention and hold it for any length 

of time. And so, for me, relevance-finding ways to connect what students are interested in 

�W�R���W�K�H���Z�R�U�N���W�K�D�W���W�K�H�\�¶�U�H���G�R�L�Q�J�� 

Participant 6 also elaborated on real-world applicability and the importance of employing 

�W�H�F�K�Q�R�O�R�J�\���W�K�D�W���Z�L�O�O���V�H�U�Y�H���L�Q���V�X�S�S�R�U�W���R�I���V�W�X�G�H�Q�W�V�¶���I�X�W�X�U�H�V�����³�6�R�����,���W�K�L�Q�N���W�K�H���U�H�D�O�L�]�D�W�L�R�Q���W�K�D�W���W�K�D�W�¶�V��

�W�K�H�L�U���I�X�W�X�U�H�����W�K�H�\�¶�U�H���J�R�Q�Q�D���K�D�Y�H���W�R���N�Q�R�Z���K�R�Z���W�R���X�V�H���L�W���>�W�H�F�K�Q�R�O�R�Jy] so they can compete and 

�K�D�Y�H���D�F�F�H�V�V���W�R���W�K�R�V�H���M�R�E�V�«�´���3�D�U�W�L�F�L�S�D�Q�W�������H�F�K�R�H�G���W�K�L�V���V�H�Q�W�L�P�H�Q�W�����V�W�D�W�L�Q�J���´���6�R���,�¶�Y�H���H�[�S�O�D�L�Q�H�G���W�R��

�N�L�G�V���W�K�D�W���W�K�H���M�R�E�V���Z�K�H�Q���\�R�X���J�U�D�G�X�D�W�H���K�L�J�K���V�F�K�R�R�O�«�V�R�P�H���R�I���W�K�H���M�R�E�V���W�K�D�W���H�[�L�V�W�H�G�«�Z�R�Q�
�W���E�H���W�K�H�U�H����

the world is changing so quickly. And �W�H�F�K�Q�R�O�R�J�\���L�V���W�K�H���G�U�L�Y�L�Q�J���I�R�U�F�H���E�H�K�L�Q�G���L�W���´ 

 Inherent in these varied learning experiences is that the teachers themselves are 

continuously changing things up on behalf of students. Participant 1 referred to this as providing 

�³�Y�D�U�L�H�W�\���L�Q���W�K�H�L�U���H�G�X�F�D�W�L�R�Q�D�O���G�L�H�W���´���D�Q�G���H�O�D�E�R�U�D�W�H�G�� 
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a student made a comment the other day, which I took as a big compliment, like, [teacher 

title] We always do different stuff in this class. Like, in our other classes, we always just 

�G�R���D���S�D�F�N�H�W�����D�Q�G���W�K�H�Q���W�K�L�V�����D�Q�G���W�K�H�Q���W�K�L�V�����D�Q�G���W�K�H�Q���D���S�D�F�N�H�W�«�V�R���,���W�R�R�N���W�Kat as a 

compliment, because like, keeping them on their toes, we do a bunch of different things. 

Participant 1 further explained that they do not just teach the same way every year. Participant 1 

�V�W�D�W�H�G�����³�������\�R�X���N�Q�R�Z�����H�Y�H�U�\���\�H�D�U�����O�L�N�H���L�W���J�R�H�V���G�L�I�I�H�U�H�Q�W�O�\�����6�R�P�H�W�L�P�H�V���,���G�R�Q�¶�W���H�Y�H�Q���G�R���W�K�H���V�D�P�H��

�O�H�V�V�R�Q���I�R�U���W�K�U�H�H���P�R�U�H���\�H�D�U�V���´���3�D�U�W�L�F�L�S�D�Q�W������also employed a variety of practices in their classroom 

and shared �W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���F�K�D�Q�J�L�Q�J���W�K�L�Q�J�V���X�S�����³�,���W�U�\���W�R���V�Z�L�W�F�K���L�W���X�S���I�R�U���W�K�H���N�L�G�V����So, it's not 

�D�O�Z�D�\�V���W�K�H���V�D�P�H�«�W�K�H�\���O�L�N�H��routine�����E�X�W���W�K�H�\���G�R���N�L�Q�G���R�I���O�L�N�H���W�R���V�Z�L�W�F�K���L�W���X�S���H�Y�H�U�\���Q�R�Z���D�Q�G���W�K�H�Q���´��

�3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���³�E�D�V�L�Q�J���L�W���D�O�O���R�I�I���I�U�R�P���W�K�H���N�L�G�V�´���D�Q�G���W�R���³�V�H�H���Z�K�D�W���Z�D�V���W�K�H��

�E�H�V�W���I�L�W���I�R�U�«�W�K�H���S�H�R�S�O�H���V�L�W�W�L�Q�J���L�Q���I�U�R�Q�W���R�I���\�R�X�«�V�R���Y�D�U�L�H�W�\���´ 

 A variety of practices were both observed in classrooms and discussed via interviews. 

These practices, which included discovery and inquiry-based learning, playful productivity, and 

problem-solving inherent in real-world practices, allowed for the optimization of a resource-rich, 

rigorous learning environment afforded through the inclusion of technology. These findings 

contributed to a better understanding of HOT infused practices, thereby helping to answer 

research question two.  

Theme 5: The Emergence of Varied End Products  

 Theme five surrounded the inclusion of higher-order thinking skills that lend themselves 

to creation of varied end products as a result of technology-rich learning experiences. Two 

categories comprise this theme: 1) higher order skills and 2) variety of end products. Table 4.11 

illustrates the codes and categories that make up this theme. 
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Table 4.11. 

Theme 5 Categories and Codes  
 

Theme  Categories  Codes 

The Emergence of 
Varied End Products 
 

Higher order skills 
 
 
Variety of end 
products 

analysis, evaluation, synthesis, critical 
thinking, research, 
  
content creation 

 

Category 5.1:  Higher Order Thinking Skills 
 

Honing critical thinking skills was one way higher-order thinking surfaced. Participant 8 

noted the importance of preparing students to become critical thinkers: 

�«�\�R�X���Q�H�H�G���W�R���E�H���D���F�U�L�W�L�F�D�O���W�K�L�Q�N�H�U�«�P�R�U�H���W�K�D�Q���H�Y�H�U�����L�Q���W�K�L�V���G�D�\���D�Q�G���D�J�H�����>�P�R�U�H�@���W�K�D�Q��

�H�Y�H�U���E�H�I�R�U�H�����$�Q�G���W�K�H���I�D�F�W���W�K�D�W���«�D�Q�\�R�Q�H���Z�L�O�O���V�D�\���H�Y�H�U�\�W�K�L�Q�J���R�Q�O�L�Q�H�����D�Q�G���H�Y�H�U�\�R�Q�H���Z�L�O�O��

�V�D�\���D�Q�\�W�K�L�Q�J���R�Q�O�L�Q�H�����D�Q�G���\�R�X���«���K�D�Y�H���D��very strict responsibility to yourself not to 

believe everything that you see on the internet. And that basically just goes back to why 

we need to be critical thinkers because you can be misled more than ever.  

Participant 2 echoed a similar sentiment when employing technology in support of 

research and, �³... being able to use the internet, which is something they'll [students] definitely 

have to use, how to be able to negotiate the Internet to, you know, determine real information 

�I�U�R�P���I�D�O�V�H���L�Q�I�R�U�P�D�W�L�R�Q���´���Z�D�V���D���F�U�X�F�L�D�O���V�N�L�O�O�����3�D�U�W�L�F�L�S�D�Q�W�������H�O�D�E�R�U�D�W�H�G���R�Q���K�Rw this manifests in 

classroom practice:  

We do research in the class and research is made much more expediently with the 

internet, and a large portion or a portion of my class is dedicated to determining 
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information online, whether it's true or not, via several different methods. Because 

information these days is passed, you know, much more through any digital form than 

ever is any outside of a non-digital form. So, it's a skill that the students are going to need 

in their real life.  

Participant 1 also explained how research plays a role in the classroom, noting the 

�L�P�S�R�U�W�D�Q�F�H���R�I���³�������E�H�L�Q�J���D�E�O�H���W�R���U�H�V�H�D�U�F�K���V�W�X�I�I���U�H�O�D�W�H�G���W�R���W�K�H���F�R�Q�W�H�Q�W���´���3�D�U�W�L�F�L�S�D�Q�W�������F�R�P�P�H�Q�W�H�G���R�Q��

�³�������G�R�L�Q�J���V�R�P�H���U�H�V�H�D�U�F�K���R�Q���3�D�F�L�I�L�F���L�V�O�D�Q�G�V����So, each kid picked a different island nation to 

�U�H�V�H�D�U�F�K�«�´���5�H�V�H�D�U�F�K���Z�D�V���D�O�V�R���D���N�H�\���F�R�P�S�R�Q�H�Q�W���R�I���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���S�U�R�M�H�F�W�V�����Z�K�H�U�H�E�\��to create 

the end product, researching periodic elements was necessary. Overwhelmingly, research skills 

and negotiating the internet to find credible information were key across most classrooms.  

Teachers also expounded on ways analytical skills surfaced in classroom practice. 

Participant 5 had students analyze data collected from their own pre-and post-fitness testing. 

Participant 2 explained how analysis also emerged as an essential skill within their classroom:  

�« �D�Q�D�O�\�]�L�Q�J���L�Q�I�R�U�P�D�W�L�R�Q���W�K�D�W���\�R�X���I�R�X�Q�G���R�Q���W�K�H���Z�H�E�«���>�W�R�@���G�H�W�H�U�P�L�Q�H���Z�K�H�W�K�H�U���L�W�
�V���F�U�H�G�L�E�O�H��

or relevant or effective. Being able to analyze your writing, or your, you know, fellow 

�V�W�X�G�H�Q�W�V�«�W�R���G�H�W�H�U�P�L�Q�H���Z�K�H�W�K�H�U���R�U���Q�R�W���L�W�
�V�«���S�U�R�S�H�U���O�D�Q�J�X�D�J�H�����S�U�R�S�H�U���V�H�Q�W�H�Q�F�H���V�W�U�X�F�Wure. I 

�P�H�D�Q�«�R�X�U���F�O�D�V�V���L�V���D�O�O���D�E�R�X�W���D�Q�D�O�\�]�D�W�L�R�Q�����D�Q�D�O�\�]�D�W�L�R�Q��of text. 

Participant 8 shared a similar experience regarding analysis when leading up to final written 

pieces: 

   �«�>�L�Q�@���W�K�H���H�Y�L�G�H�Q�F�H���F�R�O�O�H�F�W�L�R�Q���D�Q�G���F�R�P�P�H�Q�W�D�U�\���E�X�L�O�G�L�Q�J���W�K�D�W���Z�H�
�Y�H���E�H�H�Q���G�R�L�Q�J���U�H�F�H�Q�W�O�\��

�L�Q���R�X�U���Z�U�L�W�L�Q�J�«�,���K�D�Y�H���D���Y�H�U�\���V�W�U�X�F�W�X�U�H�G���S�U�R�F�H�V�V���E�\���Z�K�L�F�K���V�W�X�G�H�Q�W�V���D�Q�D�O�\�]�H���W�K�H�L�U���V�R�X�U�F�H�V����

collect evidence for a variety across several sides of a claim, and then take their time to 

pick apart both of those sides for the purposes of determining where they stand. 



191 
 

�3�D�U�W�L�F�L�S�D�Q�W�������D�O�V�R���G�H�V�F�U�L�E�H�G���D�Q�D�O�\�V�L�V���R�I���R�Q�O�L�Q�H���V�S�H�H�F�K�H�V���Z�K�H�U�H���V�W�X�G�H�Q�W�V���³�������Z�R�U�N���R�Q���L�W���L�Q�G�L�Y�L�G�X�D�O�O�\��

with their headphones, their earbuds, and their checklists, and they're picking apart the speech. 

�$�Q�G���W�K�H�\�
�U�H���D�G�G�U�H�V�V�L�Q�J���W�K�H���G�L�I�I�H�U�H�Q�W�«���D�V�S�H�F�W�V���R�I���Z�K�D�W���P�D�N�Hs it such a good and compelling 

�V�S�H�H�F�K�´���D�V���Z�H�O�O���D�V��their lyrical analysis assignment, whereby students used elements of song to 

understand components of poetry, in anticipation of crafting their own poems. Other examples of 

analysis were regarding highlighting and annotating text. Participant 4 noted that they use Padlet 

�D�V���D���Z�D�\���I�R�U���V�W�X�G�H�Q�W�V���W�R���W�D�N�H���S�D�U�W���L�Q���D�Q�D�O�\�W�L�F�D�O���Z�R�U�N�����³�������Z�K�H�Q���W�K�H�\���>�V�W�X�G�H�Q�W�V�@���G�R�«���W�K�L�Q�N�����S�D�L�U����

�V�K�D�U�H�V���D�Q�G���W�K�H�\�
�U�H���S�X�W�W�L�Q�J���R�Q���O�L�W�W�O�H���G�L�J�L�W�D�O���V�W�L�F�N�\���Q�R�W�H�V���D�Q�G���D�Q�D�O�\�]�L�Q�J���G�R�F�X�P�H�Q�W�V���´ 

Evaluation also surfaced in a variety of ways. This included peer evaluation, for example, 

�3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G�����³�������Z�H���G�R���D���O�R�W���R�I���S�H�H�U���U�H�Y�L�H�Z�V���L�Q���F�O�D�V�V���E�H�W�Z�H�H�Q���G�L�I�I�H�U�H�Q�W���V�W�X�G�H�Q�W�V�«�6�R���E�H�L�Q�J��

�D�E�O�H���W�R���S�H�H�U���U�H�Y�L�H�Z���R�Q���D���G�L�J�L�W�D�O���S�O�D�W�I�R�U�P�«�K�D�Y�H���V�W�X�G�H�Q�W�V���V�K�D�U�H���G�R�F�X�P�H�Q�W�D�W�L�R�Q�«���W�R���E�H���D�E�O�H���W�R�«��

�H�Y�D�O�X�D�W�H���H�D�F�K���R�W�K�H�U���R�Q���W�K�D�W���´���3�D�U�W�L�F�L�S�D�Q�W�������D�O�V�R���F�R�P�P�H�Q�W�H�G���W�K�D�W���V�W�X�G�H�Q�W�V���F�D�Q���H�Y�D�O�X�D�W�H���W�K�H�L�U own 

�Z�R�U�N���Y�L�D���W�H�F�K�Q�R�O�R�J�\�����Z�K�L�F�K���D�O�O�R�Z�V���³�������W�K�H�P���>�W�R�@���E�H���D�E�O�H���W�R���Z�U�L�W�H���L�W���R�Q���D���'�R�F���R�U���D���G�U�L�Y�H�����W�K�H�\���F�D�Q��

�J�R���E�D�F�N���D�Q�G���H�G�L�W���L�W���´���3�D�U�W�L�F�L�S�D�Q�W�������Qoted students will often self-assess, specifically using, �³spell 

checks, grammar checks, [which] allows a person to evaluate their own work to see how well 

�W�K�H�\�
�U�H���G�R�L�Q�J���´���3�D�U�W�L�F�L�S�D�Q�W�������D�O�V�R���X�V�H�G���W�H�F�K�Q�R�O�R�J�\���W�R��support peer and self-evaluation to ensure 

proper form in PE class: 

 ���������Z�H���K�D�Y�H���V�W�X�G�H�Q�W�V���«�L�Q���J�U�R�X�S�V�����D�Q�G���W�K�H�\���Y�L�G�H�R�W�D�S�H���D���S�H�U�V�R�Q���G�R�L�Q�J���D���S�X�V�K���X�S�����D�Q�G���W�K�H�\��

all look at it, and they evaluate. Hey, this person is not going all the way down, or this 

�S�H�U�V�R�Q���L�V���Q�R�W���J�R�L�Q�J���D�O�O���W�K�H���Z�D�\���X�S�����7�K�H�\�
�U�H���J�R�L�Q�J���W�R�R���I�D�V�W�����W�R�R���V�O�R�Z�����$�Q�G�«�W�K�H�\ do those 

evaluations on each other and on themselves.  
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During observations, where students were evaluating sources in anticipation of argumentative 

�Z�U�L�W�L�Q�J�����3�D�U�W�L�F�L�S�D�Q�W�������Z�D�V���K�H�D�U�G���U�H�P�L�Q�G�L�Q�J���W�K�H�L�U���V�W�X�G�H�Q�W�V���W�R�����³�0�D�N�H���F�D�U�H�I�X�O���G�H�F�L�V�L�R�Q�V���D�E�R�X�W���W�K�H��

�T�X�D�O�L�W�\���R�I���R�X�U���V�R�X�U�F�H�V���´���Z�K�L�O�H���³�3�X�W�W�L�Q�J���R�X�U���P�L�Q�G�V���W�R�J�H�W�K�H�U���W�R���P�D�N�H���M�X�G�J�P�H�Q�W�V���´ 

 Emphasis on technology-centered HOT tasks was evident in classroom practice. This 

included opportunities for students to analyze, evaluate, and research via technology, thereby 

promoting critical thinking skills. Findings contribute to a better understanding of classroom 

practices, thereby helping to answer research question two. 

Category 5.2:  Variety of End Products 

 The promotion of technology-centered higher-order thinking practices dovetailed into 

the culmination of a variety of end products. Participant 6 described using an online digital 

�S�O�D�W�I�R�U�P�����$�U�W�V�R�Q�L�D�����³So I use that for them [students] to be able to develop content and share that 

�D�P�R�Q�J�V�W���H�D�F�K���R�W�K�H�U���´���3�D�U�W�L�F�L�S�D�Q�W�������G�H�V�F�U�L�E�H�G���W�K�L�V���S�U�R�F�H�V�V���Z�K�H�U�H�E�\���V�W�X�G�H�Q�W�V���F�U�H�D�W�H�G���D�U�W���S�U�R�M�H�F�W�V��

and then learned to aesthetically photograph or take video of their work, upload it to the site, and 

even prepare an artist's statement where students were: 

 �������H�[�S�O�D�L�Q�L�Q�J���W�K�H�L�U���O�H�D�U�Q�L�Q�J���R�U���W�K�H���S�U�R�F�H�V�V�����W�K�H���V�W�H�S�V���W�K�D�W���W�K�H�\���W�R�R�N�����F�R�Q�F�H�S�W�V���W�K�D�W���W�K�H�\�¶�Y�H��

�O�H�D�U�Q�H�G���L�Q���F�O�D�V�V�«��!And then that's available if they have a public account that anybody 

that looks at their art �Z�L�O�O���V�H�H���W�K�D�W���D�U�W�L�V�W�
�V���V�W�D�W�H�P�H�Q�W���D�V���Z�H�O�O�����6�R�����W�K�H���K�R�S�H���L�V���W�K�D�W�«���\�R�X�U��

message is clear and your process is clear. 

Participant 5 explained how they regularly prepare teacher-made videos for students 

demonstrating proper exercise form, but eventually, students became the content creators and 

designed their own workout plans based on what they learned. Participant 5 taught students to 

use Cap Cut and they recorded, edited, added music, subtitles, and even voice overs to their final 

video projects: 



193 
 

 �,���K�D�Y�H�«�D�Q���D�V�V�L�J�Q�P�H�Q�W���W�R���F�U�H�D�W�H���D���Y�L�G�H�R���I�R�U���W�K�H���Q�H�[�W���I�R�X�U���Z�H�H�N�V�����:�H�
�U�H���J�R�L�Q�J���W�R���F�U�H�D�W�H���D��

four-week workout plan and they're [students] supposed to go home and videotape 

�W�K�H�P�V�H�O�Y�H�V���D�Q�G���D�W���W�K�H���H�Q�G���R�I���D�E�R�X�W���D���P�R�Q�W�K���D�Q�G���D���K�D�O�I���W�K�H�\���D�U�H�«�V�X�S�S�R�V�H�G���W�R���F�R�P�H���X�S��

with a video.  

Participant 2 explained the way students take the helm as content creators through the writing 

�S�U�R�F�H�V�V�����³�«�D�V���I�D�U���D�V���F�U�H�D�W�L�R�Q���L�V���F�R�Q�F�H�U�Q�H�G�����\�R�X���N�Q�R�Z�����Z�H���K�D�Y�H���R�X�W�O�L�Q�H�V���Z�K�H�U�H���V�W�X�G�H�Q�W�V���F�U�H�D�W�H��

�H�V�V�D�\�V�����W�K�H�\���F�U�H�D�W�H���H�V�V�D�\�V���R�Q�O�L�Q�H�����W�K�H�\���K�D�Y�H���I�R�U�P�D�O���E�R�G�\���S�D�U�D�J�U�D�S�K�V���W�K�D�W���W�K�H�\���F�U�H�D�W�H���´���3�D�U�W�L�F�L�S�D�Q�W��

8 also explained how technology supports ease of content creation when students move through 

the writing process: 

 And what's beautiful about that is it's as simple as cutting and pasting when it's all ready 

�W�R���F�U�H�D�W�H���W�K�D�W���X�Q�L�I�L�H�G���S�D�U�D�J�U�D�S�K���W�K�D�W���W�K�H�\�
�U�H���O�R�R�N�L�Q�J���I�R�U�����W�K�D�W���I�L�Y�H���S�D�U�D�J�U�D�S�K���H�V�V�D�\�«�E�X�W���L�W��

�V�W�L�O�O���D�O�O�R�Z�V���X�V�«�>�W�R�@���E�H�>�����@���D�E�O�H���W�R���F�R�P�P�H�Q�W�����Z�U�L�W�H���D�Q�G���K�L�J�K�O�L�J�K�W���D�Q�G���Graw out very 

specific pieces of information. 

Participant 4 also described how their students become content creators via writing. One 

assignment tasked students with interviewing a family member and writing their biography. 

Students used technology to move through the writing process, complete with pictures, and then 

shared the final product with their loved ones.  

So that's my favorite, because I still have people, kids who come up to me in college and 

�V�D�\�����µ�+�H�\�����W�K�D�Q�N���\�R�X���I�R�U���O�H�W�W�L�Q�J���P�H���Z�U�L�W�H���W�K�L�V���D�E�R�X�W���P�\�����P�\���W�X�W�X�����R�U���P�\���D�X�Q�W�L�H�����V�K�H�
�V��

�S�D�V�V�H�G���D�Z�D�\�¶���D�Q�G�����R�U���W�K�H�Q���,���K�D�Y�H���S�H�R�S�O�H���D�W���W�K�D�W���F�X�U�U�H�Q�W���P�R�P�H�Q�W���I�R�U���&�K�U�L�V�W�P�D�V�����Z�Ko pass 

that on to their family member for you know, a present. And it seems to be this recurring 

gift that people keep bringing up when I see them around, that they really liked this 

assignment. 
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Participant 4 also described a persuasive writing assignment where students wrote a letter about a 

real-world problem at the school level and shared that with the principal if they elected to. 

�3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���D�V���D���U�H�V�X�O�W���R�I���W�K�L�V���D�V�V�L�J�Q�P�H�Q�W�����³�������,���I�H�H�O���O�L�N�H���P�\���V�W�X�G�H�Q�W�V���L�Q���W�K�H���S�D�V�W���K�D�Y�H���P�D�G�H��

some [school-�Z�L�G�H�@���F�K�D�Q�J�H�V�«�´���V�R�P�H���R�I���Z�K�L�F�K���D�U�H���Q�R�W�H�G���E�H�O�R�Z���� 

If you don't want us to wear hoodies, please create a [school-wide] hoodie so we can 

�Z�H�D�U���W�K�H�P�«���,���K�D�G���V�H�Y�H�U�D�O���N�L�G�V���L�Q���W�K�H���S�D�V�W���Z�U�L�W�H���D�E�R�X�W���O�H�W�W�L�Q�J���N�L�G�V���Z�H�D�U�«�O�L�N�H���M�H�D�Q�V���Z�L�W�K��

holes in them. Because it's the style and it's really hard to find jeans with no holes and so 

�W�K�H�\�«�R�I�I�H�U�H�G���V�X�J�J�H�V�W�L�R�Q�V�«�6�R���,���I�H�H�O���O�L�N�H���V�R�P�H���R�I���W�K�H�V�H���O�H�W�W�H�U�V���W�K�D�W���P�\���V�W�X�G�H�Q�W�V���K�D�Y�H���V�H�Q�W��

in have been heard. And I feel like my students feel heard. 

�3�D�U�W�L�F�L�S�D�Q�W�������H�O�D�E�R�U�D�W�H�G���R�Q���D���S�R�H�W�U�\���O�H�V�V�R�Q���X�V�L�Q�J���³�P�X�V�L�F���W�R���W�H�D�F�K���U�K�\�W�K�P���D�Q�G���W�R�Q�H���L�Q���S�R�H�W�U�\���´���D�Q�G��

how that graduated to students creating their own poetry in a similar fashion: 

�$�Q�G�����\�R�X���N�Q�R�Z�����W�K�H�\���J�H�W���W�R���U�H�D�O�O�\���U�H�D�O�L�]�H���W�K�D�W���W�K�H���V�R�Q�J�V���W�K�D�W���W�K�H�\�
�U�H���O�L�V�W�H�Q�L�Q�J���W�R�«�V�R�P�H��

�R�I���W�K�H�P���D�U�H���O�L�N�H�����µ�<�H�D�K�����,���N�Q�R�Z���W�K�L�V���V�R�Q�J���P�H�D�Q�V���V�R�P�H�W�K�L�Q�J���¶���%�X�W���L�W��really means 

something. And not only that, but you can, you �F�D�Q���P�D�N�H���W�K�L�Q�J�V���P�H�D�Q���V�R�P�H�W�K�L�Q�J���W�R�R�« 

Participant 1 also expounded on the many ways they use technology to allow for content 

�F�U�H�D�W�L�R�Q�����Q�R�W�L�Q�J�����³�I�R�U���W�K�H���P�R�V�W���S�D�U�W�����W�K�H�\���>�V�W�X�G�H�Q�W�V�@���F�D�Q���«���F�U�H�D�W�H���U�H�D�O�O�\���F�R�R�O���V�W�X�I�I���R�Q���W�K�H�L�U���R�Z�Q���´��

This included infographics, websites, and Google slide presentations. Participant 1 noted they:  

...gave the kids [an] opportunity to create some digital art in infographic form. And when 

�\�R�X���O�R�R�N���D�W���W�K�H���V�D�P�S�O�H�V�����W�K�H�L�U���Z�L�G�H���U�D�Q�J�H�«�R�I���H�Q�G���S�U�R�G�X�F�W�V�«���W�K�H���N�L�G�V���F�D�Q���N�L�Q�G���R�I���F�U�H�D�W�H- 

use whatever colors they want, [various] arrangements and whatnot.  

Opportunities for students to become content creators also included having students make digital 

textbooks of their own using the iBooks app or even creating their own virtual field trips:  
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...�W�K�H���E�L�J���R�Q�H���,���G�R���L�V���&�L�Y�L�O���:�D�U�����E�H�F�D�X�V�H���Z�H���O�H�D�U�Q���D�E�R�X�W���D���I�H�Z���R�I���W�K�H���P�D�M�R�U���E�D�W�W�O�H�V�����«�6�R����

we learn about the battle. And then at the end of the lesson, okay, we're gonna go into 

Google Earth, you're gonna find the battlefield, you'll save it, [and] they [students] can 

actually type in some information about it in there. So, it's like they're creating their own 

�O�L�W�W�O�H���Y�L�U�W�X�D�O���I�L�H�O�G���W�U�L�S���R�I���W�K�H�V�H���P�D�M�R�U���F�L�Y�L�O���Z�D�U���E�D�W�W�O�H�V�«�,���N�L�Q�G���R�I���L�P�P�H�U�V�H���W�K�H�P���L�Q���Z�K�D�W��

the area looks like, [what] the battlefields are like today, you can see some of the 

�P�R�Q�X�P�H�Q�W�V���W�K�D�W���D�U�H���V�W�L�O�O���W�K�H�U�H�����«���V�R���W�K�D�W�
�V���D�O�Z�D�\�V���D���I�X�Q���R�Q�H�����«�����>�L�W�¶�V�@���U�H�D�O�O�\���L�P�P�H�U�V�L�Y�H����

And one that we all kind of enjoy. 

Participant 3 described a learning opportunity whereby students create a superhero/supervillain 

using elements from the periodic table:  

...[students] have to choose an element from the periodic table, and they have to [do] 

�U�H�V�H�D�U�F�K���D�E�R�X�W���W�K�H���H�O�H�P�H�Q�W�V�«�O�L�N�H�«���L�V���L�W���W�R�[�L�F�"���,�V���L�W���U�D�G�L�R�D�F�W�L�Y�H�"���/�L�N�H���E�D�V�L�F�D�O�O�\���W�K�H��

physical and chemical properties of the element and then they create a superhero or 

villain using those properties. So for example, hydrogen is a gas so if they chose 

�K�\�G�U�R�J�H�Q���D�V���D�Q���H�O�H�P�H�Q�W�����W�K�H�\���F�R�X�O�G���E�H���O�L�N�H�����µ�2�K�����Z�H�O�O�����P�\���V�X�S�H�U�K�H�U�R���F�D�Q���W�X�U�Q���L�Q�W�R���D���J�D�V��

�D�Q�G���G�L�V�D�S�S�H�D�U�¶�«�V�R�����L�W���J�L�Y�H�V���W�K�H�P���W�K�D�W���F�U�H�D�W�L�Y�H���I�U�H�H�G�R�P���«�D�Q�G���D�I�W�H�U���W�K�H�\���O�H�D�U�Q���D�E�R�X�W���W�Ke 

�F�K�H�P�L�F�D�O���D�Q�G���S�K�\�V�L�F�D�O���S�U�R�S�H�U�W�L�H�V�����E�X�W�����W�K�H�\���G�R���L�W���R�Q���W�K�H���F�R�P�S�X�W�H�U�«�W�K�H�\���K�D�Y�H���W�R���H�Q�W�H�U���D�O�O��

of their information on there. And then they can either digitally create their superhero 

villain where they draw theirs on the computer, or they can do it on paper if they prefer 

it that way. Yeah, that's one of my favorite projects. 

Although most teachers did ramp up to the level of creation regularly, two noted that this 

is not always commonplace. Participant 7, who teaches special education, noted the struggle to 
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create in a very restrictive environment. Participant 6, who teaches art, �F�R�P�P�H�Q�W�H�G�����³...I don't go 

�V�R���G�H�H�S���L�Q�W�R���W�H�F�K�Q�R�O�R�J�\���I�R�U�«���V�W�X�G�H�Q�W�V���F�U�H�D�W�L�Q�J���W�K�H�L�U���R�Z�Q���F�R�Q�W�H�Q�W�����R�W�K�H�U���W�K�D�Q���Z�L�W�K��Artsonia." 

As HOT skills were woven throughout the learning process, learning outcomes were 

varied, and in many instances, allowed students to assume the role of content creator. This 

outcome was made possible by a scaffolded, technology-rich experience. These emergent 

findings support research question two regarding the ways technology was used to promote HOT 

in Title I middle schools. 

Theme 6: A Culture of Learner Empowerment 

 Theme six describes the amplification of student voice and the positive learning 

environment conducive to it. Two categories comprise theme six: 1) student centered, and 2) 

positive classroom environment. Table 4.12 shows the codes and categories that comprise this 

theme. 

Table 4.12. 

Theme 6 Categories and Codes  
 

Theme  Categories  Codes 

A Culture of Learner 
Empowerment 
 

Student-centered 
  
  

  
Positive Classroom 
environment 

voice and choice (in process and 
product), self-directed, freedom, 
ownership, co-decision makers, student-
led 
  
rituals, roles, and routines, positive 
learning environment, safe space 
belonging to all, all voices, shared 
ownership, students helping students, 
willingness to take risks, we not me 
mentality 
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Category 6.1:  Student-Centered 
 
 Student voice and choice emerged as key to a student-centered learning environment. 

Teachers supported this in a host of ways, as students served as co-decision makers and were 

allowed voice and choice in the direction of the class. Several teachers used digital surveys to 

�L�G�H�Q�W�L�I�\���V�W�X�G�H�Q�W���Z�L�V�K�H�V�����3�D�U�W�L�F�L�S�D�Q�W�������H�[�S�O�D�L�Q�H�G���K�R�Z���V�W�X�G�H�Q�W�¶�V���K�H�O�S���G�U�L�Y�H���L�Q�V�W�U�X�F�W�L�R�Q�� 

... pretty often in class where I'll do like an end of the day survey, or I'll even do end of 

unit surveys online. And we'll be able to take that information and use that going forward 

to the next several units or next quarters. 

�3�D�U�W�L�F�L�S�D�Q�W�������D�O�V�R���V�K�D�U�H�G���X�V�L�Q�J���*�R�R�J�O�H���)�R�U�P�V���D�Q�G���³the ability to poll students, you know, as 

well, to get more student voice �D�Q�G���F�K�R�L�F�H���´���D�Q�G���X�V�H�G���W�K�L�V���D�V���D���P�H�W�K�R�G���E�\���Z�K�L�F�K���V�W�X�G�H�Q�W�V���V�K�D�U�H�G��

preferences for future class projects. In one observation, Participant 6 was preparing students to 

use their digital student portfolio for the first time. In deciding how to roll out instruction, 

Participant 6 evoked student voice in the process: 

I want to go ahead and get you into Artsonia. Do you want me to show you everything all 

at one time? I show you steps, and you do it on your own. Or step by step together. Think 

�D�E�R�X�W���L�W�«�W�K�L�Q�N���D�E�R�X�W���L�W�« 

 Teachers also allowed for student voice and choice in the assignment itself. During one 

�R�E�V�H�U�Y�D�W�L�R�Q���L�Q���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�O�D�V�V�����V�W�X�G�H�Q�W�V���Z�H�U�H���Z�R�U�N�L�Q�J���R�Q���J�U�R�X�S���S�U�H�V�H�Q�W�D�W�L�R�Q�V���D�Q�G���K�D�G���W�K�U�H�H��

options for showcasing their learning to the class:  

...[the] majority of the kids went with the slideshow, but in each class period, there's like, 

�\�R�X���N�Q�R�Z�����I�L�Y�H���V�O�L�G�H�V�K�R�Z�V�����R�Q�H���L�Q�I�R�J�U�D�S�K�L�F�����R�Q�H���Z�H�E�V�L�W�H�«�V�R���W�K�H�U�H���D�U�H���W�K�R�V�H���N�L�G�V���W�K�D�W��

�W�R�R�N���W�K�R�V�H���R�W�K�H�U���R�S�W�L�R�Q�V�����$�Q�G�����W�R���P�H�����W�K�R�V�H���D�U�H���D�O�Z�D�\�V�«�W�K�H���I�X�Q���R�Q�H�V�«�W�K�H���F�R�R�O ones to 

�V�H�H�«�W�K�H���R�Q�H�V���W�K�D�W���N�L�Q�G���R�I���J�R���R�I�I���W�K�H���E�H�D�W�H�Q���S�D�W�K���D���O�L�W�W�O�H���E�L�W�� 
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Participant 6 also shared how students decided on ways they wanted to use their learning time: 

And so, like about half the class is doing the [  ] project and I'm gonna teach them how to 

[   ]. But the other half chose [to] do like their own mini projects. So, with that, they have 

to teach themselves basically and so I have some videos and instructional steps provided 

for them if they want to use those, or they can do their own research and find their own 

way of doing it. 

Participants 1, 2, 4, and 8 all allowed the students choice in their topics for upcoming writing 

�D�V�V�L�J�Q�P�H�Q�W�V�����,�Q���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�D�V�H�����V�W�X�G�H�Q�W�V���Z�H�U�H���Z�U�L�W�L�Q�J���S�H�U�V�X�D�V�L�Y�H��letters to enact change at 

the school level, and some of these self-�V�H�O�H�F�W�H�G���W�R�S�L�F�V���L�Q�F�O�X�G�H�G���³�I�U�H�H���G�U�H�V�V���)�U�L�G�D�\�V���´���³�P�R�U�H��

�V�S�R�U�W�V���D�Q�G���D�F�W�L�Y�L�W�L�H�V���G�X�U�L�Q�J���O�X�Q�F�K���D�Q�G���U�H�F�H�V�V���´���D�Q�G���P�R�U�H���³�Y�H�Q�G�L�Q�J���P�D�F�K�L�Q�H�V���´���6�W�X�G�H�Q�W�V���Z�H�U�H��

�H�Q�F�R�X�U�D�J�H�G���W�R���I�L�Q�G���³�������I�L�Q�G���D�W���O�H�D�V�W���I�R�X�U���U�H�D�V�R�Q�V���W�K�H���S�U�L�Q�F�L�S�D�O���W�K�L�Q�N�V���W�K�L�V���L�V���D���J�R�R�G���L�G�H�D���´���$�W���W�K�H��

�H�Q�G���R�I���W�K�H���V�F�L�H�Q�F�H���V�L�P�X�O�D�W�L�R�Q���L�Q���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�O�D�V�V�����W�K�H�\���H�Q�F�R�X�U�D�J�H�G���V�W�X�G�H�Q�W�V���W�R���E�X�L�O�G���D�W�R�P�V���R�I��

their own selection using digital tools. Participant 3 also allowed learners choice in their 

superher�R���R�U���V�X�S�H�U�Y�L�O�O�D�L�Q���S�U�R�M�H�F�W�����V�K�D�U�L�Q�J���W�K�D�W���³�������L�W �D�O�V�R���D�O�O�R�Z�V���W�K�H�P���>�V�W�X�G�H�Q�W�V�@�«���W�K�H���I�U�H�H�G�R�P����

�U�L�J�K�W�����W�R���E�H���D�E�O�H���W�R���H�[�S�U�H�V�V���Z�K�R���W�K�H�\���D�U�H���D���O�R�W���P�R�U�H�«�W�K�H�\�
�U�H���D�E�O�H���W�R���S�U�H�W�W�\���P�X�F�K���G�R���Z�K�D�W���W�K�H�\��

�Z�D�Q�W�«�´ 

 In some classes, participants allowed students the freedom to decide what type of 

technology to use, if any. Participant 4 commented:  

I think it's a valuable tool that all teachers should use, but also giving students a choice 

�D�Q�G���D���Y�R�L�F�H���R�Q�«�K�R�Z���W�K�H�\���Z�D�Q�W���W�R���X�V�H���W�K�H�L�U���G�H�Y�L�F�H���D�V���Z�H�O�O�����0�D�\�E�H���W�K�H�\���Z�D�Q�W���W�R�����\�R�X��

know, handwrite out the document because they don't have internet at home. 

�0�D�\�E�H�«�W�K�H�\���G�R���Z�D�Q�W���W�R���L�Q�F�R�U�S�R�U�D�W�H���P�R�U�H���S�L�F�W�X�U�H�V���L�Q�W�R���W�K�H�L�U���G�R�F�X�P�H�Q�W�V�«�V�R���J�L�Y�L�Q�J���P�R�U�H��

voice and choice when there can be. 



199 
 

�3�D�U�W�L�F�L�S�D�Q�W�������V�K�D�U�H�G���D���V�L�P�L�O�D�U���V�H�Q�W�L�P�H�Q�W�����³�$�Q�G���,���G�R�«�D�V�N���W�K�H�P���I�R�U���W�K�H�L�U���R�S�L�Q�L�R�Q���W�R�R���O�L�N�H�����Z�K�D�W��

�Z�R�X�O�G���\�R�X���S�U�H�I�H�U�"���&�R�P�S�X�W�H�U���Z�R�U�N���R�U���K�D�Q�G�V���R�Q�"���$�Q�G�«�Z�K�H�Q���,���G�L�G���L�W���H�D�U�O�L�H�U���W�K�L�V���V�F�K�R�R�O���\�H�D�U�����L�W��

was kind of a 50/50 between all periods. So, I thought that was interesting." 

Participant 2 also allowed students ownership over tasks such as tracking their own 

learning. They noted:  

We also use a digital pacing tracker that we use in Google Sheets that students can access 

to see exactly what assignments they've done, what they need to do, and what needs to be 

revised as well. So, it's also a way for the students to check in on their w�R�U�N���D�V���Z�H�O�O�����6�R�«��

technology is integrated in every aspect of the work that I do. 

�3�D�U�W�L�F�L�S�D�Q�W�������F�R�P�P�H�Q�W�H�G���W�K�D�W���E�\���S�X�W�W�L�Q�J���W�K�H���R�Q�X�V���R�Q���W�K�H���O�H�D�U�Q�H�U�����³"I think it's made it easier 

teaching in my classroom. Because it's not so heavily on me �D�V���D���W�H�D�F�K�H�U�����,���F�D�Q�«�P�D�N�H���L�W���P�R�U�H��

student-�O�H�G�����U�L�J�K�W�������3�D�U�W�L�F�L�S�D�Q�W�������F�R�P�P�H�Q�W�H�G���D�O�R�Q�J���D���V�L�P�L�O�D�U���Y�H�L�Q�����³�,�W�¶�V���U�H�D�O�O�\���X�S���W�R���W�K�H���V�W�X�G�H�Q�W���´ 

 Creating a culture whereby students were empowered to serve as co-decision makers in 

both process (how to go about the learning and/or what technology to use) and product (what to 

produce as a result of that learning) emerged as a key finding. Promoting student voice and 

choice was integral to this student-centered environment.  

Category 6.2:  Positive Classroom Environment 

 Inherent in the student-centered focus was a learning environment conducive to those 

ends. Positive and motivating encouragement was one way this surfaced in the classroom. 

�7�H�D�F�K�H�U�V���Z�H�U�H���K�H�D�U�G���V�D�\�L�Q�J���W�K�L�Q�J�V���V�X�F�K���D�V�����³�$�O�P�R�V�W���W�K�H�U�H�����J�X�\�V�����/�H�W�¶�V���U�D�O�O�\���«���W�R���W�K�H���Y�H�U�\���H�Q�G���´��

�R�U���³�<�R�X���G�R���N�Q�R�Z�����<�R�X�¶�Y�H���J�R�W���W�K�L�V���´���R�U���³�7�K�L�V���U�L�J�K�W���K�H�U�H���L�V���H�[�D�F�W�O�\���W�K�H���O�H�Y�H�O���R�I���I�R�F�X�V���W�K�D�W���,���Q�H�H�G���W�R��

�V�H�H���´�����3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G�����³�,�
�P���F�R�Q�V�W�D�Q�W�O�\���W�U�\�L�Q�J���W�R���F�U�H�D�W�H���D�Q���H�Q�Y�L�U�R�Q�P�H�Q�W���W�K�D�W���I�H�H�O�V���O�L�N�H���Z�H�
�U�H��
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�K�H�U�H���W�R���O�H�D�U�Q�����E�X�W���Z�H�
�U�H���D�O�V�R���K�H�U�H���W�R�����W�R���H�Q�M�R�\���R�X�U���W�L�P�H���W�R�J�H�W�K�H�U���´���3�D�U�W�L�F�L�S�D�Q�W�������H�[�S�O�D�L�Q�H�G���W�K�D�W���W�K�H�\��

strive for a peaceful environment to help amplify learning: 

 I like to keep my classrooms calm. You know, I don't like kids to be on edge or nervous. 

Because that way they're comfortable and they can create or produce anything you want 

them to when they are kind of comfortable and relaxed. So, I was trying to create that 

type of atmosphere in my classroom.! 

Examples of positive reinforcement were commonplace within the various classrooms. 

�3�D�U�W�L�F�L�S�D�Q�W�������G�H�V�F�U�L�E�H�G���W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���D���V�D�I�H���V�S�D�F�H���I�R�U���D�O�O�����³�$�Q�G���L�W�
�V���D�O�O���D�E�R�X�W���H�Q�J�D�J�L�Q�J��

students as a way to prevent behaviors. It's all about prevention, and just creating a space and an 

environment where students can thrive, and everybody's heard, and everybody has choice." Key 

to the process were rituals, roles, and routines where all voices were honored. During a source 

�D�Q�D�O�\�V�L�V���D�Q�G���H�Y�L�G�H�Q�F�H���F�R�O�O�H�F�W�L�R�Q���J�U�R�X�S�L�Q�J�����3�D�U�W�L�F�L�S�D�Q�W�������D�Q�Q�R�X�Q�F�H�G���W�R���W�K�H�L�U���F�O�D�V�V�����³�,���K�H�D�U���R�Q�H���R�U��

two people talking, but even if �R�Q�H���S�H�U�V�R�Q���L�V���O�H�D�G�L�Q�J�����P�D�N�H���V�X�U�H���D�O�O���D�U�H���U�H�V�S�R�Q�G�L�Q�J���´���3�D�U�W�L�F�L�S�D�Q�W������

also explained the importance of this sense of belonging as it applies to academic content: 

So things like exit passes, sometimes, sometimes opening like openers, instead of Bell 

�Z�R�U�N�����Z�H�
�O�O���G�R���O�L�N�H���D���F�O�D�V�V���R�S�H�Q�H�U�����Z�K�H�U�H���,�¶�O�O���W�D�N�H���D���T�X�L�F�N���V�X�U�Y�H�\�����D�Q�G���Z�H�
�O�O���J�H�W���W�K�H�L�U��

results. And we'll put it up on screen, you know, anonymously, and everyone can see and 

share in what's being generated by the class. I think what that does is it helps to 

�F�R�Q�W�U�L�E�X�W�H���W�R���D���V�H�Q�V�H���R�I���F�R�P�P�X�Q�L�W�\�«�L�W���O�H�W�V���W�K�H�L�U���Y�R�L�F�H�V���E�H���K�H�D�U�G�����W�K�H�U�H�
�V���V�W�L�O�O���D���V�H�Q�V�H���R�I��

safety, because they're not worried about being called out. And so, it's just, it's an easy 

way to continuously put it back on the students to let their voices be heard, but also to 

encourage them to share their ideas in ways that are that are more complex than just, I'm 

doing good or bad at this one thing, or I feel good or bad about this one thing. 
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Using an app like Mentimeter, they explained that this simple check-in also allows students to 

�V�K�D�U�H���³�������W�K�H�L�U���I�H�H�O�L�Q�J�V�����W�K�H�L�U���W�K�R�X�J�K�W�V�����W�K�H�L�U���R�S�L�Q�L�R�Q�V���R�Q���K�R�Z���W�K�H�\�
�U�H���G�R�L�Q�J���L�Q���D���S�U�R�F�H�V�V���W�K�D�W���V�W�L�O�O��

relates to class. But they're able to do so safely and in a way that can be anonymous if they so 

�F�K�R�R�V�H���´���3�D�U�W�L�F�L�S�D�Q�W�������H�[�S�O�D�L�Q�H�G���K�R�Z���W�K�H�\���X�V�H���3�H�D�U���'�H�F�N���L�Q�W�H�U�D�F�W�L�Y�H���V�O�L�G�H�V���Z�K�H�Q���G�H�O�L�Y�H�U�L�Q�J��

lecture-�E�D�V�H�G���F�R�Q�W�H�Q�W���W�R���K�R�Q�R�U���V�W�X�G�H�Q�W���Y�R�L�F�H�V���E�\���S�U�R�Y�L�G�L�Q�J�����³���������D���F�K�D�Q�F�H���W�R���V�K�D�U�H���W�K�H�L�U���R�S�L�Q�L�R�Q�V����

You know, everybody gets to answer the question without actually, you know, raising your hand 

�D�Q�G���D�Q�V�Z�H�U�L�Q�J�����6�R�����D���O�L�W�W�O�H���E�L�W���R�I���H�T�X�L�W�\���L�Q���W�K�D�W�«�´�� 

Participant 5 also commented on a need to build a caring classroom environment, "I like 

to build relationships with the kids so that they are comfortable around me. That they may be 

�D�E�O�H���W�R���M�X�V�W���O�H�D�U�Q���D�Q�G���K�D�Y�H���W�K�H���Z�L�O�O�L�Q�J�Q�H�V�V���D�Q�G�«�W�K�H���G�U�L�Y�H���W�R���O�H�D�U�Q���P�R�U�H�������3�D�U�W�L�F�L�S�D�Q�W�������H�F�K�R�H�G���D��

similar sentiment:  

And so, establishing a rapport with students creating a safe space, cultivating openness 

between all parties in a respectful way, so that we feel comfortable asking for questions, 

asking for help, putting ourselves out there as it were, and being able to take risks and be 

�Z�U�R�Q�J���Z�L�W�K�R�X�W���I�H�H�O�L�Q�J���O�L�N�H���Z�H�
�U�H���J�R�L�Q�J���W�R���E�H���M�X�G�J�H�G�����7�K�D�W�«�L�V���V�W�H�S���R�Q�H���R�I���H�V�W�D�E�O�L�V�K�L�Q�J���D��

classroom that can have meaningful discussions, instead of, you know, 

compartmentalized work from each student. 

Participant 7 noted the importance of �³�Y�H�U�\���V�H�W���U�L�W�X�D�O�V���D�Q�G���U�R�X�W�L�Q�H�V�´���L�Q���W�K�H�L�U���F�O�D�V�V�U�R�R�P����

This was evident in many of the classrooms where students had jobs they were responsible for, 

which reaffirmed that the shared space belonged to all. Participant 6 was observed instructing 

�W�K�H�L�U���V�W�X�G�H�Q�W�V�����³�7�K�L�V���L�V���Z�K�H�U�H���,���Q�H�H�G���\�R�X���J�X�\�V���W�R���K�H�O�S���H�D�F�K���R�W�K�H�U���R�X�W�����D�V���\�R�X���N�Q�R�Z���W�K�H��

�&�K�U�R�P�H�E�R�R�N���Z�D�\���E�H�W�W�H�U���W�K�D�Q���P�H���´���,�Q���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�O�D�V�V�U�R�R�P�����V�R�P�H���V�W�X�G�H�Q�W�V���G�L�G���Q�R�W���K�D�Y�H��

personal devices to scan the instructional video QR codes, so those who did voluntarily shared 
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their technology.  Participant 3 also commented on the importance of structure in the learning 

environment, �³�$�Q�G���O�L�N�H���U�R�X�W�L�Q�H�V�����D���O�R�W���R�I���U�R�X�W�L�Q�H�V���I�R�U���W�K�H���N�L�G�V�«�6�R���W�K�H�\���K�D�Y�H���M�R�E���D�V�V�L�J�Q�P�H�Q�W�V���W�K�D�W��

�W�K�H�\���G�R���L�Q���P�\���F�O�D�V�V���´ 

 �$�Q�R�W�K�H�U���R�E�V�H�U�Y�H�G���F�R�P�S�R�Q�H�Q�W���R�I���W�K�H���S�R�V�L�W�L�Y�H���F�O�D�V�V�U�R�R�P���F�X�O�W�X�U�H���Z�D�V���D���µ�Z�H���Q�R�W���P�H�¶��

mentality. When students were finished working in their groups, they were encouraged to thank 

their partners or when groups finished working, the whole class would stop to acknowledge the 

�D�F�F�R�P�S�O�L�V�K�P�H�Q�W�����,�Q���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�O�D�V�V�����W�K�H�\���S�U�R�F�O�D�L�P�H�G���O�R�X�G�O�\�����³�2�Q�H���J�U�R�X�S���I�L�Q�L�V�K�H�G���´���D�Q�G���L�Q��

�3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�O�D�V�V�����D���V�L�P�L�O�D�U���V�L�W�X�D�W�L�R�Q���R�F�F�X�U�U�H�G�����³�7�K�D�W�¶�V���L�W���J�X�\�V�����2�Q�H���J�U�R�X�S���G�R�Q�H���´���D�Q�G���V�W�X�G�H�Q�W�V��

�Z�H�U�H���H�Q�F�R�X�U�D�J�H�G���W�R���G�R���D���³�E�R�R�P�����E�R�R�P�����F�O�D�S�´���W�R���F�H�Oebrate completion. Though not every 

classroom observed had this specific routine, pervasive among classrooms was a friendly, 

positive, nurturing environment that encouraged respect for one another. 

 Student-centered environments provided a comfortable, safe, and nurturing atmosphere 

whereby learning could thrive. Teachers often encouraged students to help one another as 

technology issues arose and even promoted equity of voice via digital means. Established rituals 

and routines, which set learners up for success, were vital components. 

Technology Integrated Matrix- Observations (TIM-O) Findings 

As a follow-up to the observation protocol, the TIM-O was used to classify technology 

use across multiple dimensions: five levels of technology integration and five characteristics of 

�P�H�D�Q�L�Q�J�I�X�O���O�H�D�U�Q�L�Q�J���V�X�J�J�H�V�W�L�Q�J���³�D���S�U�R�J�U�H�V�V�L�R�Q���R�I���S�H�G�D�J�R�J�L�F�D�O���D�S�S�U�R�D�F�K�H�V�´�����+�D�U�P�H�V���H�W���D�O������������������

p. 138). At the culmination of observations, teachers were rated on the TIM-O scale, resulting in 

five scores for each observation. This resulted in 80 data points over 16 interviews, which were 

tallied, charted, and analyzed. Findings suggest that technology use during classroom 
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observations fell into HOT levels (Adaptation, Infusion, and Transformation) 69% of the time, 

while lower-order use (Entry and Adoption) comprised 31% of learning time. The Authentic 

learning category emerged with the highest percentage across all HOT levels at 75%, while 

Active, Constructive, and Goal Directed all surfaced at 69%. The highest overall level of 

technology integration was Adaptation at 26%, while Adoption, part of the lower order tier, was 

at 24%. Transformation, the level of technology use associated with innovative practice and 

higher-order thinking (Harmes et al., 2016), was observed in classroom practice 23% of the time.  

Table 4.13 shows the frequency distribution for technology use practices observed across all five 

meaningful learning characteristics from Entry to Transformation.  

Table 4.13. 

Technology Integration Matrix Frequency Distribution Table (n = 16) 
 
!! Lower Order Usage Higher Order Usage 

!! Entry Adoption Total  Adaptation Infusion Transformation Total  

Active   5 (31%)  5 (31%) 4 (25%) 3 (19%) 4 (25%) 11 (69%) 

Collaborative 3 (19%)  3 (19%) 6 (38%) 4 (25%) 3 (19%) 3 (19%) 10 (63%) 

Constructive   5 (31%) 5 (31%) 3 (19%) 4 (25%) 4 (25%) 11 (69%) 

Authentic 1 (6%) 3 (19%) 4 (25%) 2 (13%) 4 (25%) 6 (38%) 12 (75%) 

Goal Directed 2 (13%) 3 (19%) 5 (31%) 8 (50%) 2 (13%) 1 (6%) 11 (69%) 

Overall Total 6 (8%) 19 (24%) 25 (31%) 21 (26%) 16 (20%) 18 (23%) 55 (69%) 

Document/Artifact Analysis Findings 

�$�F�F�R�U�G�L�Q�J���W�R���&�U�H�D�P�H�U�������������������W�U�L�D�Q�J�X�O�D�W�L�R�Q���L�V���³�D���I�R�X�Q�G�D�W�L�R�Q�D�O���F�R�Q�V�W�U�X�F�W�´���L�Q���W�K�H���P�L�[�H�G��

methodology (p. 3), and as such, artifact analysis adds yet another lens to technology integration 
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practices surrounding HOT in the classroom. Data suggested that of the 52 student work samples 

submitted, 45 (86%) �Z�H�U�H���D�W���W�K�H���K�L�J�K�H�V�W���O�H�Y�H�O�V���R�I���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\����creating, evaluating, and 

analyzing), while 7 (14%) of student work samples were in the lower levels (applying, 

understanding, and remembering). Almost half (24 or 46%) of the 52 artifacts submitted were at 

�W�K�H���K�L�J�K�H�V�W���%�O�R�R�P�¶�V���O�H�Y�H�O���R�I���F�U�H�D�W�L�R�Q�����Z�K�L�O�H��analysis emerged as the second highest with 12 

samples (23%)�����7�K�H���E�U�H�D�N�G�R�Z�Q���R�I���D�U�W�L�I�D�F�W�V���D�Q�G���R�Y�H�U�D�O�O���S�H�U�F�H�Q�W�D�J�H�V���D�W���H�D�F�K���%�O�R�R�P�¶�V���O�H�Y�H�O���D�U�H��

found in Table 4.14. Though not included in the table, findings also suggest that of the 52 

artifacts submitted, 42 samples (81%) allowed for some degree of student voice and choice, 

while ten (19%) did not. 

Table 4.14. 

�$�U�W�L�I�D�F�W���$�Q�D�O�\�V�L�V���E�\���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\���/�H�Y�H�O�����/�H�V�V�R�Q���7�\�S�H�����D�Q�G���7�H�F�K�Q�R�O�R�J�\���7�\�S�H�����Q� ������ 
 

Level of 
�%�O�R�R�P�¶�V���'�L�J�L�W�D�O��
Taxonomy 

Types of Lesson 
Submitted 
 

Technology Employed Artifacts 
at each 
Level 

Overall 
Percent 

Creating short story, argumentative 
essay, personal narrative, 
biography, infographic, 
presentation, website, 
digital portfolio entry, 
google artwork, 
photography and 
videography for digital 
portfolio, creation of a 
periodic table element 

Google Docs, 
Hyperlinked documents, 
Google Drawing tools, 
Google Sites, Google 
slides, Artsonia, Digital 
photography, Digital 
editing tools, Video 
recordings 

24 46% 

Evaluating data collection, survey 
response data, data 
manipulation via 
simulation, vetting 
credible sources, 
components of persuasive 
speech 

Mentimeter, Hyperlinked 
Google Docs, Brain pop 
science manipulation, 
Google Doc, YouTube 

9 17% 
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Analyzing word analysis, research 
process, plot sequencing, 
digital study guide, 
building atoms via digital 
simulators 

Digital graphic 
organizers, Pear 
deck/interactive slides, 
Brain Pop, Drag and Drop 
graphic organizer, Google 
Slides, PhET lab science 
simulation 

12 23% 

Applying extended response 
questions, science 
simulations, digital math 
calculations 

Brain pop, Moby Max 4 8% 

Understanding 
  

planning for research Pear Deck, Interactive 
slides 

1 2% 

Remembering 
  

quiz answer selection, 
short answer questions 

Google Forms, Pear Deck 2 4% 

!!!!!!!!!!!!

Qualitative Results for Research Question 3 

 
Four themes emerged for the third research question: What were the distinguishing 

features of teachers who used technology to promote HOT? Findings were a result of individual 

teacher interviews as well as classroom observations. Each theme will be expounded on relative 

to the categories that comprise it. Table 4.15 provides a summary of themes and categories for 

research question three. 
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Table 4.15. 

Summary of Themes and Categories for Research Question 3 

Themes Categories 

1 Judicious Technology Use 1.1 Ubiquity of Technology 

1.2 Balancing Digital and Non-Digital 
Learning Opportunities  
 

2 Circumventing Obstacles with Ease 2.1 Benefits 

2.2 Challenges 

2.3 Overcoming issues 

3 Continuously Evolving in Practice 3.1 Evolving practice for those struggling 

3.2 Continuous growth for those 
confident 
 
3.3 Finding Comfort in Discomfort 

4 Seeking Support and Inspiration from Others 4.1 Leaning on the Support of Others 

4.2 Lifelong learner 

 

In line with a mixed methods study, this research question also combines both qualitative 

�G�D�W�D���Z�L�W�K���L�Q�L�W�L�D�O���T�X�D�Q�W�L�W�D�W�L�Y�H���I�L�Q�G�L�Q�J�V���W�R���E�H�W�W�H�U���X�Q�G�H�U�V�W�D�Q�G���W�K�H���H�[�S�H�U�W���W�H�D�F�K�H�U�V�¶���S�U�D�F�W�L�F�H�V�����D�W�W�L�W�X�G�H�V����

abilities, and beliefs surrounding technology integration, noting any commonalities among them. 

�3�K�D�V�H���W�Z�R���S�D�U�W�L�F�L�S�D�Q�W�V�¶���V�H�O�I-report data, pulled from the larger participant pool and used for 

purposes of mixing, are shown in Tables 4.16- 4.18. In addition, a breakdown of survey 

responses can be found in the following Appendices: Values Beliefs (Appendix R), Ability 

Beliefs (Appendix S), and HOT practices (Appendix T).  
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Table 4.16. 

�3�K�D�V�H���7�Z�R���3�D�U�W�L�F�L�S�D�Q�W�V�¶���9�D�O�X�H���%�H�O�L�H�Is Ratings by Sub-Construct 
 

Sub-
Construct 

n Mean SD Min Max 

 
Interest 
 

 
8 

 
6.50 

 
0.73 

 
5.00 

 
7.00 

 
Utility  
 

 
8 

 
6.25 

 
0.77 

 
5.00 

 
7.00 

 
Importance 
 

 
8 

 
6.38 

 
0.62 

 

 
5.00 

 
7.00 

 
Overall 
 

 
8 

 
6.38 

 
0.70 

 
5.00 

 
7.00 

Table 4.17. 

�3�K�D�V�H���7�Z�R���3�D�U�W�L�F�L�S�D�Q�W�V�¶���$�E�L�O�L�W�\���%�H�O�L�H�I�V���5�D�W�L�Q�J�V 
 

Construct n Mean         SD Min Max 
 

Overall 
 
8 

 
4.63 

 
0.49 

 
4.00 

 
5.00 
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Table 4.18. 

�3�K�D�V�H���7�Z�R���3�D�U�W�L�F�L�S�D�Q�W�V�¶���+�2�7���5�D�W�L�Q�J�V  
 

Sub-
Construct 

n Mean SD Min Max 

 
Analyzing 
 

 
8 

 
3.54 

 
1.41 

 
1.00 

 
5.00 

  
 
Evaluating 
 

 
8 

 
3.04 

 
1.30 

 
1.00 

 
5.00 

 
 
Creating 
 

 
8 

 
3.29 

 
1.65 

 
1.00 

 
5.00 

 
 
Overall 
 

 
8 

 
3.29 

 
1.46 

 
1.00 

 
5.00 

 

Theme 1: Judicious Technology Use  

 Theme one focused on the �S�D�U�W�L�F�L�S�D�Q�W�V�¶���M�X�G�L�F�L�R�X�V���X�V�H���R�I���W�H�F�K�Q�R�O�R�J�\�����V�S�H�F�L�I�L�F�D�O�O�\���W�K�H���Z�D�\�V��

they strike a balance between technology integration and non-digital opportunities for learning, 

regardless of technological pervasiveness. Two categories comprise this theme: 1) ubiquity of 

technology, and 2) balance of tech and paper. Table 4.19 shows the codes and categories that led 

to this theme. 
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Table 4.19. 

Theme 1 Categories and Codes  
 

Theme  Categories  Codes 

Judicious technology  
use 

Ubiquity of 
Technology 
 
Balancing Digital 
and Non-Digital 
Learning 
Opportunities 

�S�D�U�W���R�I���H�Y�H�U�\�G�D�\���O�L�I�H�����J�U�D�E�E�L�Q�J���V�W�X�G�H�Q�W�V�¶��
�D�W�W�H�Q�W�L�R�Q�����W�H�F�K���L�V���D���P�X�V�W�����³�*�D�P�H���F�K�D�Q�J�H�U�´ 
 
balance is key, moving back and forth, 
skill building, starting a project, knowing 
when it's useful and not, lack of home 
�S�U�R�J�U�H�V�V���I�R�U���V�R�P�H�����³�'�H�O�L�F�D�W�H���E�D�O�D�Q�F�H�´ 

 

Category 1.1: Ubiquity of Technology 
 
 Teachers consistently described the ubiquitous nature of technology. Participant 6, who, 

�G�H�V�S�L�W�H���W�K�H�L�U���U�H�O�X�F�W�D�Q�F�H���W�R���W�H�F�K�Q�R�O�R�J�\�����D�F�N�Q�R�Z�O�H�G�J�H�G���W�K�D�W�����³������it is part of our day-to-day life, and 

their [students] ability to use it, whether it's for learning or something simple, like sending an 

�H�P�D�L�O���L�V���U�H�D�O�O�\���J�R�L�Q�J���W�R���L�P�S�D�F�W���W�K�H�L�U���D�E�L�O�L�W�\���W�R���F�R�P�S�H�W�H���L�Q���W�K�H�L�U���I�X�W�X�U�H���´���3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�D�W��

technology is such a pervasive component of our daily lives:  

...�L�Q���W�K�L�V���Z�R�U�O�G���W�K�D�W���Z�H���H�[�L�V�W���L�Q�����S�D�S�H�U�Z�R�U�N�«�U�D�U�H�O�\���H�Y�H�Q���H�[�L�V�W�V�����\�R�X���N�Q�R�Z�����6�R�P�H�W�L�P�H�V��

�Z�H�
�O�O���I�L�O�O���R�X�W���D���I�R�U�P���Z�K�H�Q���Z�H���J�R���W�R���W�K�H���G�R�F�W�R�U�
�V���R�U���W�K�H���G�H�Q�W�L�V�W�«�R�U���P�D�\�E�H���Z�K�H�Q���Z�H���J�R���W�R��

�W�K�H���'�0�9�����E�X�W���I�R�U���W�K�H���Y�D�V�W���P�D�M�R�U�L�W�\�«�R�I���W�K�H���W�L�P�H�����Z�H�
�U�H���J�R�L�Q�J���W�R���E�H���I�L�O�O�L�Q�J���R�X�W���L�Q�I�R�U�P�D�W�Lon 

online. 

Participant 4 recognized the shift in the classroom, stating:  

 You know, I feel like when I first started out at [name of school] we only used textbooks. 

Now, today in 2023 everything's done pretty much online. [The] digital platform for 
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�W�H�[�W�E�R�R�N�V���L�V���S�U�H�W�W�\���P�X�F�K�«�D�O�O���,���X�V�H�����,���G�R�Q�
�W���X�V�H���S�D�S�H�U���S�H�Q�F�L�O���Z�L�W�K���W�K�R�V�H�����6�R�����L�W�
�V���G�U�D�V�W�L�F�D�O�O�\��

�F�K�D�Q�J�H�G�«�� 

Many agreed that with the onset of one-to-one technology, this shift was even more pervasive. 

Participant 2, along with others, noted that initially, there were not enough computers for every 

�V�W�X�G�H�Q�W�����D�Q�G���W�K�H�\���³�K�D�G���W�R���M�X�V�W���U�H�J�X�O�D�U�O�\���J�H�W���D���F�R�P�S�X�W�H�U���F�D�U�W���R�Q��like a semi-�U�H�J�X�O�D�U���E�D�V�L�V���´���Z�K�L�F�K��

�P�D�G�H���L�W���³�Y�L�U�W�X�D�O�O�\���L�P�S�R�V�V�L�E�O�H�´���W�R���S�U�R�Y�L�G�H���F�R�Q�V�L�V�W�H�Q�W�����L�Q�W�H�J�U�D�W�H�G���W�H�F�K�Q�R�O�R�J�\���L�Q���W�K�H���F�O�D�V�V�U�R�R�P����

�+�R�Z�H�Y�H�U�����3�D�U�W�L�F�L�S�D�Q�W�������I�R�O�O�R�Z�H�G���X�S�����V�W�D�W�L�Q�J�����³�������D�V���V�R�R�Q���D�V���,���F�R�X�O�G���>�,�@���G�L�G���K�D�Y�H���V�W�X�G�H�Q�W�V���Z�L�W�K���D�O�O��

computers- I was instantly all digital. So, you know, it was always something that was a goal of 

�P�L�Q�H���´���3�D�U�W�L�F�L�S�D�Q�W�������H�F�K�R�H�G���D���V�L�P�L�O�D�U���V�H�Q�W�L�P�H�Q�W���V�W�D�W�L�Q�J�� 

...that was another kind of game changer. The frequency that you could use tech lessons, 

you know, you don't have to worry about, oh, I got the computer cart today. You got it 

�Q�H�[�W���Z�H�H�N�����\�R�X���N�Q�R�Z���W�K�D�W�«���Z�D�V���Q�R���O�R�Q�J�H�U���D�Q���L�V�V�X�H�����<�R�X���F�R�X�O�G���G�R���W�H�F�K���V�W�X�I�I���H�Y�H�U�\��day if 

you wanted.  

An overwhelming consensus across all participants was the notion that technology in the 

�F�O�D�V�V�U�R�R�P���L�V���³�D���P�X�V�W���´��This notion was supported in phase one survey data, whereby 5 (62.5%) 

participants indicated very much regarding interest in incorporating technology in classroom 

practice, while the remaining 3 (37.5%) rated a 6 out of 7 on the 7-point Likert scale. Participant 

�����Q�R�W�H�G�����³�������R�Q�F�H�����D�V���D��school, we put computers in the hands of all our kids, and it was kind of 

like a no-brainer for me to start finding more ways to make use of that." Participant 1 

�F�R�P�P�H�Q�W�H�G�����D�V���D���U�H�V�X�O�W�����³�,���D�O�Z�D�\�V���W�U�\���W�R���L�Q�F�R�U�S�R�U�D�W�H���V�R�P�H���W�\�S�H���R�I���W�H�F�K�Q�R�O�R�J�\���L�Q�W�R�«���P�\���O�H�V�V�R�Q�V��

�R�U���S�U�R�M�H�F�W�V���´���Q�R�W�L�Q�J�������,���P�D�N�H���X�V�H���R�I���W�K�D�W���Y�H�U�\�����Y�H�U�\���U�H�J�X�O�D�U�O�\�����>�R�Q���D�@���Z�H�H�N�O�\���E�D�V�L�V�����P�R�V�W���W�L�P�H�V���R�Q��

�D���G�D�L�O�\���E�D�V�L�V���´ �3�D�U�W�L�F�L�S�D�Q�W�������F�R�Q�F�X�U�U�H�G�����V�W�D�W�L�Q�J�����³�2�K�����L�W�¶�V���D���P�X�V�W�����,�W�¶�V���W�K�H���Z�D�\���R�I���W�K�H���Z�R�U�O�G���Q�R�Z����

�,�«�P�H�D�Q�����Z�H�¶�U�H���D�O�P�R�V�W���S�D�S�H�U�O�H�V�V���´���3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�D�W���³�������H�Y�H�Q���R�X�U���E�D�W�K�U�R�R�P���S�D�V�V�H�V���D�U�H���D�O�O��
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�G�L�J�L�W�D�O���´���3�D�U�W�L�F�L�S�D�Q�W�������F�R�P�P�H�Q�W�H�G���W�K�D�W���W�H�F�K�Q�R�O�R�J�\���L�V���Q�H�F�H�V�V�D�U�\���W�R���J�U�D�E���V�W�X�G�H�Q�W�V�¶���D�W�W�H�Q�W�L�R�Q����

�D�G�P�L�W�W�L�Q�J���W�K�D�W���³�,���X�V�H���W�H�F�K�Q�R�O�R�J�\���L�Q���P�X�O�W�L�S�O�H���I�D�F�H�W�V���V�R���W�K�D�W���L�W���P�D�N�H�V���N�L�G�V���K�H�D�U���L�W���>�F�R�Q�W�H�Q�W�@�����V�H�H���L�W����

�D�Q�G���X�Q�G�H�U�V�W�D�Q�G���L�W���E�H�W�W�H�U���´���Z�L�W�K���W�K�H���K�R�S�H���W�K�D�W���³�L�W���>�W�H�F�K�Q�R�O�R�J�\�@��should be making the learning more 

�P�H�D�Q�L�Q�J�I�X�O���D�Q�G���H�D�V�L�H�U���I�R�U���N�L�G�V���´���3�D�U�W�L�F�L�S�D�Q�W�������D�O�V�R���D�I�I�L�U�P�H�G���W�K�L�V���Q�R�W�L�R�Q�����V�W�D�W�L�Q�J���� 

And that's all they [students] know, basically. And the more we use it [technology] in 

�F�O�D�V�V�����,���W�K�L�Q�N���L�W���K�H�O�S�V���W�K�H�P���E�H�W�W�H�U���X�Q�G�H�U�V�W�D�Q�G���E�H�F�D�X�V�H���W�K�H�\�
�U�H���X�V�H�G���W�R���L�W�«�V�R���,���E�H�O�L�H�Y�H���W�K�D�W��

having technology in your room is like a must. 

Overarchingly, technology-�V�X�S�S�R�U�W�H�G���F�O�D�V�V�U�R�R�P�V���Z�H�U�H���O�D�X�G�H�G�����3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G�����³�(�Y�H�U�\���N�L�G�¶�V��

�J�R�W���D�F�F�H�V�V���H�Y�H�U�\���G�D�\���L�Q���V�F�K�R�R�O�����$�Q�\���W�L�P�H�«�\�H�D�K�����L�W���M�X�V�W���R�S�H�Q�H�G���X�S���P�R�U�H���S�R�V�V�L�E�L�O�L�W�L�H�V���D�V��

�D�«�W�H�D�F�K�H�U���´���Z�K�L�O�H���3�D�U�W�L�F�L�S�D�Q�W�������G�L�V�F�O�R�V�H�G�����³�,�¶�G���V�D�\���H�Y�H�U�\���D�V�S�H�F�W���R�I���P�\���F�O�D�Vs is supported by the 

�X�V�H���R�I���W�H�F�K�Q�R�O�R�J�\���´�� 

 While noting the ubiquitous nature of technology, every participant agreed that 

technology is a fundamental part of learning both in school and in the real world and, therefore, 

needed to be capitalized on. Participants acknowledged how this widespread availability opened 

up myriad opportunities to enhance classroom practice.  

Category 1.2: Balancing Digital and Non-Digital Learning Opportunities 

 Despite the ever-present nature of technology, all teachers, save for one, shared the 

importance of striking a balance between technology use and providing non-digital learning 

opportunities. Examples included paper copies of mind maps to brainstorm writing or plan out 

projects, peer editing sheets to record partner feedback, tracking sheets for lyrical analysis, 

tablets to record analogies during bell work, hand-written notes to segue into learning, or even 

use of traditional paperback novels. Participant 1 described a lesson and how this balance played 

�R�X�W���L�Q���W�K�H���F�O�D�V�V�U�R�R�P���V�H�W�W�L�Q�J���Z�L�W�K���U�H�J�D�U�G���W�R���D�Q���2�U�H�J�R�Q���7�U�D�L�O���X�Q�L�W�����³�6�R���D�J�D�L�Q�����V�W�D�U�W�H�G���N�L�Q�G���R�I���R�O�G��
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school pen and paper, take some notes, you know, this is what we're what we're learning 

�D�E�R�X�W�«�D�Q�G���W�K�H�Q���J�D�Y�H���W�K�H���N�L�G�V���R�S�S�R�U�W�X�Q�L�W�\���W�R���F�U�H�D�W�H���V�R�P�H���G�L�J�L�W�D�O���D�U�W���L�Q���L�Q�I�R�J�U�D�S�K�L�F���I�R�U�P�«�´���W�K�H�Q��

following up:   

�,���D�O�Z�D�\�V���K�D�Y�H���W�K�H�P���S�O�D�\���W�K�H���R�O�G���V�F�K�R�R�O���F�R�P�S�X�W�H�U���J�D�P�H�«�2�U�H�J�R�Q���7�U�D�L�O�����6�R���W�K�D�W�
�V���D�O�Z�D�\�V��

kind of a fun little tech tie-�L�Q�����\�R�X���N�Q�R�Z�����D�Q�G���Z�H���V�S�H�Q�W���D���Z�K�R�O�H���F�O�D�V�V���S�H�U�L�R�G�«���\�R�X���J�R�W��

your little journal to keep track of what happens throughout the game. We'll see who can 

make it to Oregon in a class period. 

One code that readily emerged within this category was that balance is key. This notion 

surfaced in a variety of ways. First was the need for both technology and non-digital skill sets. 

Participant 3 stated:  

�«�W�R���E�H���D�E�O�H���W�R���Z�U�L�W�H�����\�R�X���N�Q�R�Z�����W�K�D�W�
�V���D���Y�H�U�\���L�P�S�R�U�W�D�Q�W���V�N�L�O�O�����%�X�W���D�O�V�R���O�H�D�U�Q�L�Q�J���K�R�Z���W�R��

use technology because like I said, we're in the technology age. So being able to use both 

is very important. So, optimizing as much as you can, comfortably for me would be like a 

half and half"!

Participant 4 also noted:  

 �������W�K�L�V���L�V���D�«���G�H�O�L�F�D�W�H���S�D�W�K���W�K�D�W���Z�H���Q�H�H�G���W�R���J�R���R�Q���Z�L�W�K���W�H�F�K�Q�R�O�R�J�\�����.�L�G�V���Q�H�H�G���W�H�F�K�Q�R�O�R�J�\��

to prepare them for the future. Everything is going to be technology. But I still feel like 

we need to teach handwriting, we still need to teach grammar, we still need to teach 

punctuation, even though Grammarly does it for them. So, it's just this tricky, tricky thing 

that teachers in 2023 are trying to figure out. How to implement technology as well as 

�«�O�H�D�U�Q���K�R�Z���W�R���K�D�Q�G���Z�U�L�W�H���W�K�D�W���X�V�L�Q�J���W�K�H���T�X�H�V�W�L�R�Q���L�Q���W�K�H�L�U���D�Q�V�Z�H�U���>or] cite their source 

without copying and pasting. 
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�3�D�U�W�L�F�L�S�D�Q�W�������I�R�O�O�R�Z�H�G���X�S���Q�R�W�L�Q�J�����³�W�H�D�F�K�L�Q�J���W�K�H�P���W�H�F�K�Q�R�O�R�J�\���L�V���U�H�D�O�O�\���L�P�S�R�U�W�D�Q�W�«�%�X�W���D�O�V�R�����S�D�S�H�U��

�D�Q�G���S�H�Q�F�L�O���L�V���H�V�V�H�Q�W�L�D�O���D�V���Z�H�O�O���´���3�D�U�W�L�F�L�S�D�Q�W�������H�[�S�O�D�L�Q�H�G���� 

And maybe it depends [on] what the content is, or what it is that they're being asked to 

�G�R�����,���W�K�L�Q�N���D���O�R�W���R�I���V�W�X�G�H�Q�W�V���S�U�H�I�H�U���>�L�W�@���D�Q�G���W�K�H�\���P�H�Q�W�L�R�Q�H�G�«���>�W�K�D�W�@���W�K�H�\���O�L�N�H���Z�U�L�W�L�Q�J���D�Q�G��

�W�\�S�L�Q�J�«���E�H�F�D�X�V�H���L�W�
�V���H�D�V�\���W�R���H�G�L�W�����%�X�W���W�K�H�Q���,���K�D�Y�H���D���O�R�W���R�I���V�W�X�G�H�Q�W�V���W�K�D�W���Z�Ruld rather 

�K�D�Q�G�Z�U�L�W�H���L�W���I�L�U�V�W�����D�Q�G���W�K�H�Q���W�\�S�H���L�W���X�S�����6�R�����,���W�K�L�Q�N���W�K�D�W�
�V���N�L�Q�G���R�I���L�Q�W�H�U�H�V�W�L�Q�J���«�W�K�H�\���Z�H�U�H��

born with tech in their hands, basically, I would assume that that's what they would want 

to do and learn through. But again, I guess it depends on the assignment. 

 Participant 1 explained that sometimes balance means being cognizant of the learner needs when 

striking that balance: 

�,���D�O�Z�D�\�V���«���W�H�O�O���P�\�V�H�O�I���W�R���Q�R�W���J�R���W�R�R���I�D�U���D�Q�G���J�R���D�O�O���W�H�F�K�Q�R�O�R�J�\�����E�H�F�D�X�V�H���W�K�H�U�H���D�U�H���D���O�D�U�J�H��

�J�U�R�X�S���R�I���N�L�G�V���W�K�D�W���W�K�D�W�
�V���Q�R�W���W�K�H�L�U���W�K�L�Q�J�����6�R�«�W�R���W�U�\���D�Q�G���I�L�Q�G���W�K�D�W���E�D�O�D�Q�F�H�«�,���W�K�L�Q�N���Z�K�H�Q��

�Z�H���Z�H�U�H���I�X�O�O�>�\�@���Y�L�U�W�X�D�O���Z�L�W�K���&�R�Y�L�G�«�W�K�D�W���U�H�D�O�O�\���E�H�F�D�P�H���D�S�S�D�U�H�Q�W�«�H�V�S�H�F�L�D�O�O�\���E�H�F�Duse 

there were kids that just totally checked out and did nothing. And then you saw the kids 

that could �H�Q�J�D�J�H���Z�L�W�K���W�K�D�W���D�Q�G���W�K�H�Q���E�H���V�X�F�F�H�V�V�I�X�O���L�Q���O�L�N�H���D���I�X�O�O�\���W�H�F�K���Z�R�U�O�G�«�V�R���L�W�
�V���M�X�V�W��

�D�«�J�R�R�G���U�H�P�L�Q�G�H�U���R�I���M�X�V�W�«�I�L�Q�G�L�Q�J���W�K�D�W���E�D�O�D�Q�F�H�����\�R�X���N�Q�R�Z�����V�R�P�H�W�L�P�H�V���\�R�X���J�Rt to do 

�S�D�S�H�U���D�Q�G���S�H�Q�����$�Q�G���W�K�H�Q���R�W�K�H�U���W�L�P�H�V�����\�R�X���F�D�Q���F�R�P�H���W�R���W�K�H���W�H�F�K�«�R�U���J�L�Y�L�Q�J���R�S�W�L�R�Q�V�« 

Participant 7 elaborated on this notion and the importance of knowing when tech is useful and 

�Z�K�H�Q���L�W���L�V���Q�R�W�����³�$�Q�G���Z�K�H�Q���L�W�
�V���Q�R�W���X�V�H�I�X�O�����Z�H���V�K�X�W���L�W���G�R�Z�Q�����$�Q�G�«�O�L�N�H���W�R�G�D�\�����L�W���Z�D�V�Q�
�W���X�V�H�I�X�O���´�� 

Participant 3 furthered this notion by explaining the importance of knowing your students when 

seeking this balance:  

�8�P�����,���J�X�H�V�V���L�W���G�H�S�H�Q�G�V���R�Q���W�K�H���F�O�D�V�V���D�Q�G���W�K�H���J�U�D�G�H���O�H�Y�H�O�«�W�K�H���W�K�L�Q�J�V���W�K�D�W���,�
�P���G�R�L�Q�J���W�K�L�V��

year are different from what I did with the kids last year. So, I have to kind of get to 
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know my kids for one, find out what style works best for them. Because not all kids learn 

with technology, right? 

Participant 3 commented that being able to use both technology and non-tech resources is key, 

�³�6�R�����R�S�W�L�P�L�]�L�Q�J���D�V���P�X�F�K���D�V���\�R�X���F�D�Q�����F�R�P�I�R�U�W�D�E�O�\���I�R�U���P�H���Z�R�X�O�G���E�H���O�L�N�H���D���K�D�O�I���D�Q�G���K�D�O�I���´ 

 Another important reason to strike this balance surrounded the technology itself. 

�3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�D�W���D�W���W�K�H���P�L�G�G�O�H���V�F�K�R�R�O���O�H�Y�H�O�����³�������W�K�H�\�¶�U�H���V�W�L�O�O���D�W���D���V�W�D�J�H���Z�K�H�U�H���W�K�H�\���K�D�Y�H�Q�¶�W��

�P�D�\�E�H���E�H�H�Q���H�[�S�R�V�H�G���W�R���T�X�L�W�H���H�Q�R�X�J�K���>�W�H�F�K�@���\�H�W���´���D�Q�G���V�X�J�J�H�V�W�V���I�L�Q�G�L�Q�J���W�K�Ls balance by 

�³�������W�H�D�F�K�L�Q�J���W�K�H�P���K�R�Z���W�R���G�R���>�D�@���I�H�Z���W�K�L�Q�J�V���Z�H�O�O�����,���W�K�L�Q�N���L�V���S�U�R�E�D�E�O�\���P�R�U�H���Y�D�O�X�D�E�O�H���´���7�K�X�V�����W�K�L�V��

idea of moving back and forth between technology and non-digital options was made clear. 

 Another rationale for striking a balance with technology surrounded the students' home 

environment. Participants noted that many students did not have working internet at home, and 

thus, despite the one-to-�R�Q�H���W�H�F�K�Q�R�O�R�J�\�����3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G�����³�������R�Q�F�H���W�K�Hy leave the 

�F�O�D�V�V�U�R�R�P�«�W�K�D�W���S�D�U�W���V�W�R�S�V���I�R�U���W�K�H�P�«�V�R�����L�Q���P�\���F�X�U�U�H�Q�W���V�W�D�W�H�����\�H�D�K�����M�X�V�W���M�X�V�W���I�L�Q�G�L�Q�J���D���E�D�O�D�Q�F�H���R�I��

�W�H�F�K���X�V�H���D�Q�G�����D�Q�G���S�H�Q���D�Q�G���S�D�S�H�U���´���3�D�U�W�L�F�L�S�D�Q�W�������H�[�S�R�X�Q�G�H�G���R�Q���W�K�L�V���F�R�Q�F�H�U�Q�� 

�«�W�K�H���L�P�S�D�F�W���W�R���F�R�Q�V�L�G�H�U���L�V�����\�R�X���N�Q�R�Z�����L�Q���P�R�U�H���U�X�U�D�O���D�U�H�D�V�����V�W�X�G�H�Q�W�V�
���D�E�L�O�L�W�\���W�R���D�F�W�X�D�O�O�\��

use those one-on-one devices at home is challenging. So that's the question of like, how is 

that impacting our students? Is that furthering the gap?  

One teacher presented a counter-belief surrounding a need for balance between 

technology and non-digital options. Participant 2 expressed: 

I know that there are certain teachers that kind of go half and half, they have some 

paperwork, some technology, but in this world that we exist in paperwork, you know, 

�U�D�U�H�O�\���H�Y�H�Q���H�[�L�V�W�V�«�6�R�«�W�R���P�H�«�L�W���V�K�R�X�O�G���E�H���I�X�O�O�\���L�Q�W�H�J�U�D�W�H�G���L�Q���H�Y�H�U�\���D�V�S�H�F�W���R�I���W�K�H��

classroom and not just like used as like a supplement. 
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Participant 2 did, however, acknowledge that when having students create any sort of artwork, 

they do lean toward non-digital options. 

Participants subscribed to the belief that a balance between technology and non-digital 

�R�S�W�L�R�Q�V���Z�D�V���H�V�V�H�Q�W�L�D�O���G�H�V�S�L�W�H���W�H�F�K�Q�R�O�R�J�\�¶�V���R�P�Q�L�S�U�H�V�H�Q�W���Q�D�W�X�U�H�����7�K�L�V���E�D�O�D�Q�F�H���E�H�W�Z�H�H�Q���W�H�F�K�Q�R�O�R�J�\��

and paper/pencil options was observed during skill building or even initiating a project, with 

fluidity in movement between the two. Participants expressed the importance of knowing when 

the technology served to amplify learning and when it did not. 

Theme 2: Circumventing Obstacles with Ease  

 Theme two underscored the benefits of technology, while also noting the downsides to its 

integration, and the importance of overcoming obstacles to circumvent potential learning 

impediments. This theme is made up of three categories: 1) benefits, 2) challenges, and 3) 

overcoming issues. Table 4.20 delineates codes and categories that comprise this theme.  
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Table 4.20. 

Theme 2 Categories and Codes  
 

Theme  Categories  Codes 

Circumventing obstacles 
with ease  

Benefits  
 
 
 
 
Challenges 

 
 
Overcoming issues 

time saving, automation of tasks, 
feedback, teacher resources, reduces lost 
work, repository of work progress, 
�I�R�F�X�V���R�Q���O�H�D�U�Q�H�U�V�����³�P�R�U�H���S�U�R�V���W�K�D�Q���F�R�Q�V�´ 
  
�R�I�I���W�D�V�N�����³�U�D�E�E�L�W���K�R�O�H�´���I�R�U���V�W�X�G�H�Q�W�V�����V�D�I�H�W�\��
issues, limitations, internet/programs not 
working,  
  
Proactive, not missing a beat, 
circumventing issues with ease, on the 
fly, backup plan, Plan B, limits learning 
impact 

 

Category 2.1: Benefits 

 Teachers described the myriad benefits surrounding technology integration as it relates to 

the teaching process and the subsequent impact on learners. This supports phase one values 

beliefs data, whereby phase two participants described the usefulness of technology in support of 

their teaching goals (M = 6.13, SD = 0.83) on a 7-point Likert scale. One category that emerged 

focused on the benefits to teachers regarding efficiency. Teachers commented on the reduced 

�Z�R�U�N�O�R�D�G���D�Q�G���D���³�V�W�U�H�D�P�O�L�Q�H�G���S�U�R�F�H�V�V�´���R�Q���W�K�H�Lr end due to technology integration. Participant 8 

�G�H�V�F�U�L�E�H�G���L�W���W�K�U�R�X�J�K���W�K�H���O�H�Q�V���R�I���³�H�F�R�Q�R�P�L�F�V���R�I���W�L�P�H�´�� 

�«�W�K�H���H�F�R�Q�R�P�L�F�V���R�I���W�L�P�H�����I�U�R�P���D���W�H�D�F�K�L�Q�J���V�W�D�Q�G�S�R�L�Q�W���L�V���K�R�Z���P�X�F�K���W�L�P�H���L�V���W�K�L�V���J�R�L�Q�J���W�R��

take me to build? How much time is this going to take me to teach? How much time is 

this going to take me to grade, right and to provide good feedback on? And so, I feel that 

�R�S�W�L�P�D�O�O�\�«�L�Q���P�\���S�H�U�I�H�F�W���Z�R�U�O�G���V�F�H�Q�D�U�L�R�����W�H�F�K�Q�R�O�R�J�\���Z�R�X�O�G���D�O�O�R�Z���D���W�H�D�F�K�H�U���W�R���U�H�G�X�F�H��
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drastically the amount of time involved in a lot of those things. 

Participant 3 noted its adaptability and myriad possibilities:  

It's adaptable. Like you can make it personalized, you know, the technology [goes] with 

�Z�K�D�W�H�Y�H�U���\�R�X�
�U�H���G�R�L�Q�J�«�I�R�U���H�[�D�P�S�O�H�����L�I���,���X�V�H���P�\���D�J�H�Q�G�D���V�O�L�G�H�V�����O�L�N�H���I�R�U���3�R�Z�H�U�3�R�L�Q�W�����\�R�X��

can tweak it, you can add timers on there, you can make it interactive, where the kids can 

click on links. 

Participant 7 described another benefit of technology for teachers is not always having to create 

�Z�R�U�N���I�U�R�P���V�F�U�D�W�F�K�����Z�K�L�O�H���3�D�U�W�L�F�L�S�D�Q�W�������H�F�K�R�H�G���W�K�L�V���V�H�Q�W�L�P�H�Q�W���L�Q���W�K�D�W���³�������W�K�H���Z�R�U�N���,�¶�P���L�Q�Y�H�V�W�L�Q�J���R�Q��

�E�X�L�O�G�L�Q�J���W�K�L�Q�J�V���R�Q���W�K�H���G�L�J�L�W�D�O���V�L�G�H���L�V���Q�H�Y�H�U���Z�D�V�W�H�G���´���Q�R�W�L�Qg that even comments built within the 

Google Classroom platform can be stored for future feedback.  

Participant 2 noted that technology affords more learning time as well by removing 

barriers to promote ease of access: 

Well, with technology, you're able to fit a lot more into the same amount of period of 

time that you would do without technology. So, for example, just like if we're doing 

research, just the time it takes to take students to a library, for them to learn how to find a 

book, for them to look through a book to find what they're looking for, to copy it down 

onto a paper-we're talking about a very lengthy and time expansive process that could be 

used learning other things. We only have a finite amount of time as a teacher to teach. So, 

if we can limit the downtime, limit the time that it takes for just like the logistics of what 

we're doing, that gives us more time for actual learning. 

Participant 3 commented similarly regarding ease of access:  

�«�\�R�X�
�G���K�D�Y�H���W�R���J�R���W�R���D���O�L�E�U�D�U�\�����W�K�H�Q���\�R�X���K�D�Y�H���W�R���W�U�\���D�Q�G���O�R�R�N���W�K�U�R�X�J�K���D�O�O���W�K�H���E�R�R�N�V�����,��

mean, versus you go on the computer, you just type in what you're looking for. And 
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�L�Q�V�W�D�Q�W�O�\�����K�H�U�H�
�V���D���W�K�R�X�V�D�Q�G���W�K�L�Q�J�V�«�,���W�K�L�Q�N���L�W���P�D�N�H�V���L�W���H�D�V�L�H�U�����L�W���P�D�N�H�V���L�W���P�R�U�H���D�F�F�H�V�V�L�E�O�H����

Right? Those are the benefits for them. 

Participant 8 noted another benefit is ease of accessibility that lends itself to increased 

�F�R�P�S�O�H�[�L�W�\�����³�6�R���,���W�K�L�Q�N���L�W���>�W�H�F�K�Q�R�O�R�J�\�@���F�U�H�D�W�H�V���D���E�H�W�W�H�U���O�H�Y�H�O���R�I���D�F�F�H�V�V�L�E�L�O�L�W�\���W�R���W�K�H���Z�R�U�N���D�Q�G���W�R��

�G�H�H�S�H�U�����P�R�U�H���F�R�P�S�O�H�[���Z�R�U�N���R�Y�H�U���W�L�P�H���´��These benefits to the teaching process were also echoed 

in phase one survey data, whereby on a 7-point Likert scale with endpoints ranging from very 

useful to not at all useful, 3 (37.5%) participants indicated very useful, 3 (37.5%) participants 

rated a six, and 2 (25.0%) participants self-reported a five regarding the usefulness of technology 

in support of their teaching goals. 

Another positive aspect of technology that emerged was the ability to foster relationships 

with students due to the technological automation of certain tasks, like providing feedback. 

Participant 8 noted:  

�«���R�Y�H�U���W�L�P�H���>�L�W�@���D�O�O�R�Z�V���P�H���P�R�U�H���W�L�P�H�����K�R�S�H�I�X�O�O�\�����W�R���V�S�H�Q�G�«���Z�L�W�K���W�K�H���V�W�X�G�H�Q�W�V�����D�Q�G��

facilitate those discussions, and really dwell on the joy of the process instead of the work 

that comes from the back end of it.  

Participant 2 echoed this sentiment: 

And that's kind of what the modern age is supposed to do is to be able to take all the 

tedious work that teachers or anybody really has to do and be able to automate that with a 

computer so that we can focus on what's important: better lessons, student relationships, 

and our home lives as well. 

 In addition to benefits for teachers, participants also mentioned the positive impact of 

technology on students. Teachers noted that it reduces lost work and makes it easier for students 

to stay organized. Participant 6 noted:  
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�<�R�X���D�O�Z�D�\�V���K�D�Y�H���W�K�H�V�H���V�W�X�G�H�Q�W�V���W�K�D�W���L�W�¶�V���O�L�N�H���F�U�D�P�P�H�G���L�Q�W�R���W�K�H�L�U���E�D�F�N�S�D�F�N�����<�H�D�K�����,���W�K�L�Q�N��

it allows them to organize their work ... like, if you're doing things online, chances are 

you're not losing that, you know, there's so many things that are auto save[d]: Google 

�'�R�F�V�����R�U���H�Y�H�Q�«�3�H�D�U���'�H�F�N���L�I���W�K�H���F�R�P�S�X�W�H�U���G�L�H�V�����,�W���G�L�G�Q�
�W���M�X�V�W���O�R�V�H���D�O�O���W�K�H�L�U���D�Q�V�Z�H�U�V�����,�W�
�V��

still there. 

Participant 2 reflected that before technology, misplacing papers was commonplace. They 

�U�H�F�D�O�O�H�G�����³�+�R�Z���P�X�F�K���W�L�P�H���,���K�D�G���W�R���V�S�H�Q�G���Z�L�W�K���V�W�X�G�H�Q�W�V���R�U�J�D�Q�L�]�L�Q�J���W�K�H�L�U���Z�R�U�N�«�K�R�Z��

�P�X�F�K�«�V�W�X�G�H�Q�W�V�¶���J�U�D�G�H�V���Z�R�X�O�G���V�X�I�I�H�U�����Q�R�W���E�H�F�D�X�V�H���W�K�H�\���G�L�G�Q�¶�W���G�R���W�K�H���Z�R�U�N�����>�E�X�W�@���E�H�F�D�X�V�H���Whey 

�O�R�V�W���W�K�H���Z�R�U�N���Z�K�H�Q���W�K�H�\���>�J�R�W�@���K�R�P�H���´���3�D�U�W�L�F�L�S�D�Q�W�������U�H�I�H�U�U�H�G���W�R���W�K�L�V���D�V���W�K�H���³�Z�R�U�P�K�R�O�H�´���R�I���D��

�V�W�X�G�H�Q�W�¶�V���E�D�F�N�S�D�F�N�����Q�R�W�L�Q�J�����³�W�K�D�W�¶�V���Q�R�W���U�H�D�O�O�\���J�R�L�Q�J���W�R���K�D�S�S�H�Q���D�Q�\�P�R�U�H���´���3�D�U�W�L�F�L�S�D�Q�W������

�H�[�S�R�X�Q�G�H�G���R�Q���W�K�L�V���L�G�H�D�����V�X�J�J�H�V�W�L�Q�J���W�K�D�W���V�W�X�G�H�Q�W�V���³�������K�D�Y�H���L�W���>�Z�R�U�N�@���I�R�U�H�Y�Hr, basically saved to the 

�F�O�R�X�G�«�$�J�D�L�Q�����W�K�D�W�¶�V���S�R�Z�H�U�I�X�O���´���7�K�L�V���F�U�H�D�W�H�V���D���G�L�J�L�W�D�O���U�H�S�R�V�L�W�R�U�\�����D�V���3�D�U�W�L�F�L�S�D�Q�W�������H�[�S�O�D�L�Q�H�G����

allowing students to save their assignments in a folder labeled within their Google Drive to refer 

to as they progress from middle to high school.  

 Other benefits surrounded the ability to edit work, provide feedback, and support absent 

students with ongoing access via Learning Management Systems (LMS). Participant 6 also noted 

�L�Q�F�U�H�D�V�H�G���V�W�X�G�H�Q�W���H�Q�J�D�J�H�P�H�Q�W���D�V���D���U�H�V�X�O�W���R�I���W�H�F�K�Q�R�O�R�J�\���L�Q�W�H�J�U�D�W�L�R�Q�����³�,���W�Kink when used right, it 

�G�H�I�L�Q�L�W�H�O�\���P�D�N�H�V���V�W�X�G�H�Q�W�V���P�R�U�H���H�Q�J�D�J�H�G���´���3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�H���L�Q�F�U�H�D�V�H���L�Q���V�W�X�G�H�Q�W���F�R�P�I�R�U�W��

�O�H�Y�H�O�����³�������,���V�H�H���W�K�L�V���G�U�D�P�D�W�L�F���G�L�I�I�H�U�H�Q�F�H���L�Q���F�R�P�I�R�U�W���O�H�Y�H�O���´���S�D�U�W�L�F�X�O�D�U�O�\���Z�L�W�K���U�H�J�D�U�G���W�R���W�\�S�L�Q�J��

quickly and accurately. Participant 3 reite�U�D�W�H�G���W�H�F�K�Q�R�O�R�J�\�¶�V���P�D�Q�\���E�H�Q�H�I�L�W�V�����������S�U�R�V�����W�K�H�\��

[students] have access to all �W�\�S�H�V���R�I���O�H�D�U�Q�L�Q�J�����W�K�H�\���F�D�Q���U�H�D�G�����W�K�H�\���F�D�Q���D�F�F�H�V�V�«�J�D�P�H�V�����W�K�H�\���F�D�Q��

�F�R�P�P�X�Q�L�F�D�W�H���Z�L�W�K���I�D�P�L�O�L�H�V�����,���P�H�D�Q�«���,���V�H�H���P�R�U�H���S�U�R�V���W�K�D�Q���F�R�Q�V���Z�K�H�Q���X�V�L�Q�J���W�H�F�K�Q�R�O�R�J�\���� 
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 Participants expressed the positive aspects of technology as it supported both teachers 

and students. These benefits included time-saving features like automatizing tasks that allowed 

for increased focus on the learners. Participants also noted ample benefits to the students 

regarding the enhancement of learning. 

Category 2.2: Challenges 

 Along with the benefits technology affords, downsides to implementation can often lead 

to barriers. One category that readily emerged was students' lack of focus. Through both 

observations and interviews, the notion of off-task behavior was prevalent. Participant 1 

�G�H�V�F�U�L�E�H�G���K�R�Z���H�D�V�\���L�W���L�V���I�R�U���V�W�X�G�H�Q�W�V���W�R���V�X�F�F�X�P�E���W�R���Z�K�D�W���W�K�H�\���F�D�O�O�H�G���³�7�K�D�W���O�X�U�H���W�R���J�H�W���R�I�I���W�D�V�N�´�� 

�«�E�X�W���Z�L�W�K���P�L�G�G�O�H���V�F�K�R�R�O���N�L�G�V�����H�V�S�H�F�L�D�O�O�\�����W�K�H�\�
�U�H���H�D�V�L�O�\���G�L�V�W�U�D�F�W�H�G���R�U���W�D�N�H�Q���R�I�I���F�R�X�U�V�H���R�Q��

�G�H�W�R�X�U�V�«�D�Q�G���V�R�«�W�K�D�W���D�F�F�H�V�V���W�R���H�Y�H�U�\�W�K�L�Q�J���F�D�Q���D�O�V�R���E�H���D���K�L�Q�G�U�D�Q�F�H�����%�H�F�D�X�V�H�«�E�H�I�R�U�H��

�\�R�X���N�Q�R�Z���L�W�«�W�K�L�V���J�X�\���L�V���R�Q���<�R�X�7�X�E�H���D�Q�G���W�K�L�V���J�X�\�
�V���P�D�N�L�Q�J���Z�K�R���N�Q�R�Z�V���Z�K�D�W���� 

Other off-�W�D�V�N���E�H�K�D�Y�L�R�U�V���L�Q�F�O�X�G�H�G���S�O�D�\�L�Q�J���F�R�P�S�X�W�H�U���J�D�P�H�V���R�U���³�K�R�S�S�L�Q�J���R�Q�W�R���D�Q�R�W�K�H�U���Z�L�Q�G�R�Z�´��

and accessing anything from YouTube to various websites on the internet. Participant 8 dubbed 

�W�K�L�V���W�K�H���³�U�D�E�E�L�W���K�R�O�H�´���Q�R�W�L�Q�J���W�K�D�W���³�������L�I���V�W�X�G�H�Q�W�V���K�D�Y�H���D�F�F�H�V�V���W�R���W�K�H���Z�Rrk, but also access to other 

�W�K�L�Q�J�V�����W�K�H�\���F�D�Q���J�H�W���R�I�I���W�D�V�N�����W�K�H�\���F�D�Q���J�H�W���G�L�V�W�U�D�F�W�H�G���´���3�D�U�W�L�F�L�S�D�Q�W�������D�O�V�R���Q�R�W�H�G���W�K�D�W���W�K�H���E�L�J��

challenge is ensuring students remain on task:  

...and doing what they should be, and not opening up another tab, or going on Amazon, or 

doing things [with]their video games or whatever they're not supposed to be doing. 

�«�<�R�X���N�Q�R�Z���Z�K�H�Q���L�W�
�V���S�D�S�H�U���D�Q�G���S�H�Q�F�L�O�����L�W�
�V���S�U�H�W�W�\���F�O�H�D�U���Z�K�D�W���W�K�H�\�
�U�H���G�R�L�Q�J�� 

This idea brought up another pervasive category relative to the appropriate use of 

technology.  Many teachers commented on potential safety concerns, and as Participant 4 

�G�H�V�F�U�L�E�H�G�����U�H�V�S�R�Q�V�L�E�O�H���X�V�H���R�I���W�H�F�K�Q�R�O�R�J�\�����³�������%�X�W���W�K�D�W���L�W���V�K�R�X�O�G���E�H���X�V�H�G���V�D�I�H�O�\���D�Q�G���Zell. Because 
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�\�R�X���F�D�Q���W�R�W�D�O�O�\���P�L�V�X�V�H���W�H�F�K�Q�R�O�R�J�\���´���3�D�U�W�L�F�L�S�D�Q�W�������D�G�G�H�G�����³�6�R���L�W�
�V���I�L�Q�G�L�Q�J���W�K�D�W���E�D�O�D�Q�F�H���D�Q�G���N�L�Q�G���R�I��

teaching the kids that balance, you know, and understanding that there are bad things that go on 

the internet, you know, what goes on the internet stays on t�K�H���L�Q�W�H�U�Q�H�W�«�����3�D�U�W�L�F�L�S�D�Q�W�������H�O�D�E�R�U�D�W�H�G��

on this sentiment, stating:  

�«�S�D�U�W���R�I���L�W���L�V���J�R�L�Q�J���E�D�F�N���W�R���M�X�V�W���W�K�H���U�H�V�S�R�Q�V�L�E�L�O�L�W�\���W�K�D�W���Z�H���K�D�Y�H���W�R���P�D�N�H���V�X�U�H���W�K�D�W���R�X�U��

students are critical consumers of information, whether it's online or not, but especially 

now online, and the medium of technology as a way to make sure that we are asking 

students, whether it's face to face or otherwise, to respectfully collaborate with each 

other. 

Another challenge surrounding technology integration was from an academic perspective. 

�3�D�U�W�L�F�L�S�D�Q�W�������G�H�V�F�U�L�E�H�G���D���G�L�F�K�R�W�R�P�\���E�H�W�Z�H�H�Q���³�D�F�F�H�V�V���D�V���R�S�S�R�V�H�G���W�R���L�Q�I�R�U�P�D�W�L�R�Q���J�L�Y�L�Q�J���´��

�V�X�J�J�H�V�W�L�Q�J���D���I�L�Q�H���E�D�O�D�Q�F�H���E�H�W�Z�H�H�Q���V�W�X�G�H�Q�W�V���K�D�Y�L�Q�J���W�R���G�R���W�K�H���³�������F�U�L�W�L�F�D�O���W�K�L�Q�N�L�Q�J��and having it all 

�D�W���\�R�X�U���I�L�Q�J�H�U�W�L�S�V���´���3�D�U�W�L�F�L�S�D�Q�W�������H�O�D�E�R�U�D�W�H�G�����³�$�Q�G���V�R���\�H�D�K�����W�K�H���E�L�J�J�H�V�W���R�E�V�W�D�F�O�H���L�V���V�W�L�O�O���J�H�W�W�L�Q�J��

�W�K�H�V�H���N�L�G�V���W�R���W�K�L�Q�N���F�U�L�W�L�F�D�O�O�\�����H�Y�H�Q���W�K�R�X�J�K���W�K�H���D�Q�V�Z�H�U���L�V���U�L�J�K�W���W�K�H�U�H���L�Q���I�U�R�Q�W���R�I���\�R�X���´���3�D�U�W�L�F�L�S�D�Q�W������

noted that students are often missing �³�O�L�W�W�O�H���I�R�X�Q�G�D�W�L�R�Q�D�O���S�L�H�F�H�V�´���G�H�V�S�L�W�H���K�D�Y�L�Q�J���K�D�G���W�H�F�K�Q�R�O�R�J�\��

�³�L�Q���W�K�H�L�U���K�D�Q�G�V���V�L�Q�F�H���W�K�H�\���Z�H�U�H���E�D�E�L�H�V���´���S�U�R�P�S�W�L�Q�J���D���Q�H�H�G���W�R���W�H�D�F�K���W�K�H�V�H���V�N�L�O�O���V�H�W�V�����3�D�U�W�L�F�L�S�D�Q�W������

�V�D�Z���W�K�H���R�S�S�R�V�L�W�H���L�V�V�X�H���L�Q���W�K�D�W���V�W�X�G�H�Q�W�V���P�D�L�Q�O�\���Q�H�H�G�H�G���V�X�S�S�R�U�W���Z�L�W�K���W�K�H���D�S�S�O�L�F�D�W�L�R�Q�V�����³�6�R���,���G�R�Q�
�W��

�K�D�Y�H���W�R���W�H�D�F�K���W�K�H�P���W�K�H���V�L�P�S�O�H���E�D�V�L�F�V���R�I���W�K�L�Q�J�V�����M�X�V�W���K�R�Z���W�R���X�V�H���W�K�H���D�S�S�V���´���6�H�Y�H�U�D�O���W�H�D�F�K�H�U�V���Q�R�W�H�G��

that despite having Chromebooks and necessary infrastructure in school, once they go home, 

some students no longer have access to the internet. Participant 5 suggested this places many low 

socioeconomic students at an even greater technological deficit; thus, these technological skills 

need to be taught in school.  

 Other challenges that surfaced had to do with programs not working or websites causing 
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issues. Several teachers commented that students often forget to charge their computers, 

prompting a need for action in the classroom to ensure learning ensues. Although participants 

subscribed to the belief that technology benefits classroom practice, challenges surfaced 

regarding ways it can potentially detract from the learning environment.  

Category 2.3: Overcoming Issues 

 Despite obstacles surrounding technology integration, teachers demonstrated proactive 

strategies to overcome issues expeditiously. During observations, as many of the challenges 

described above surfaced in the classroom, teachers took action to avoid negatively impacting 

the learning process. One pervasive strategy was asking students to close computers during direct 

instruction. Teachers rationalized this expectation for their students. Participant 8 reminded their 

students during bell work using Mentimete�U�����³�:�K�H�Q���\�R�X���D�U�H���Q�R�W���U�H�V�S�R�Q�G�L�Q�J�����F�O�R�V�H���\�R�X�U��

�&�K�U�R�P�H�E�R�R�N���X�S���V�R���\�R�X���D�U�H���Q�R�W���G�L�V�W�U�D�F�W�H�G���´���D�Q�G���O�D�W�H�U���L�Q���W�K�H���S�H�U�L�R�G���D�O�V�R���D�V�N�H�G���I�R�U���V�F�U�H�H�Q�V���W�R���E�H���D�W��

�����������3�D�U�W�L�F�L�S�D�Q�W�������U�H�P�L�Q�G�H�G���V�W�X�G�H�Q�W�V�����³�+�D�O�I���P�D�V�W���´���D�Q�G���S�U�R�Y�L�G�H�G���D���U�D�W�L�R�Q�D�O�H���I�R�U���W�K�H���D�F�W�L�R�Q�����³�,���W�H�O�O��

you to close t�K�H�P���E�H�F�D�X�V�H���Z�K�H�Q���W�K�H�\���D�U�H���R�S�H�Q�«�´�D�Q�G���H�[�S�O�D�L�Q�H�G���W�K�D�W���Z�K�H�Q���F�R�P�S�X�W�H�U�V���D�U�H���R�S�H�Q����

students are not paying close enough attention. Participant 2 explained to their students that 

�³�>�W�K�H�@�E�U�D�L�Q���W�D�N�H�V���L�Q�I�R�U�P�D�W�L�R�Q���X�V�L�Q�J���P�X�O�W�L�S�O�H���V�H�Q�V�H�V���´���D�Q�G���W�K�X�V�����D�O�O���F�R�P�S�X�W�H�U�V���Q�H�H�G�H�G��to be closed 

�Z�K�L�O�H���S�D�U�W�L�F�L�S�D�W�L�Q�J���L�Q���W�K�H�L�U���J�U�R�X�S���G�L�V�F�X�V�V�L�R�Q�����,�Q���R�X�U���L�Q�W�H�U�Y�L�H�Z�����3�D�U�W�L�F�L�S�D�Q�W�������H�[�S�O�D�L�Q�H�G�����³�,���K�D�Y�H��

�W�K�H�P���S�X�W���W�K�H���F�R�P�S�X�W�H�U�V���>�R�Q���W�K�H���W�D�E�O�H�@���E�H�K�L�Q�G���W�K�H�P���Z�K�L�O�H���,�¶�P���W�D�O�N�L�Q�J���V�R���W�K�H�\���D�U�H���I�R�F�X�V�H�G�����D�Q�G��

�W�K�H�\���X�Q�G�H�U�V�W�D�Q�G���Z�K�D�W���,���H�[�S�H�F�W���R�X�W���R�I���W�K�H�P���I�L�U�V�W���´�� 

Participant 1 also explained the need to set clear boundaries and parameters with regard 

to technology. They recalled:  

I remember, like one of those first years we had one-to-�R�Q�H�«�S�U�H�W�W�\���V�R�R�Q�����O�L�N�H�����H�Y�H�U�\���N�L�G��

would just come into class, open the computer automatically and started doing 
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something. No, we're not using that right away. You had to kind of set those boundaries. 

 �3�D�U�W�L�F�L�S�D�Q�W�������G�H�V�F�U�L�E�H�G���+�D�S�D�U�D���D�V���³�������R�Q�H���R�I���W�K�H���P�R�V�W���L�P�S�R�U�W�D�Q�W���W�R�R�O�V�«�O�L�N�H���D���E�U�R�Z�V�H�U��

�E�H�L�Q�J���D�E�O�H���W�R���P�R�Q�L�W�R�U���V�W�X�G�H�Q�W�V�¶���Z�R�U�N���R�Q���W�K�H���F�R�P�S�X�W�H�U���´���6�H�Y�H�U�D�O���W�H�D�F�K�H�U�V���Z�H�U�H���H�L�W�K�H�U���R�E�V�H�U�Y�H�G��

using this program or mentioned it during interviews. Participant 4 commented that their students 

�Z�H�U�H���³�Y�H�U�\���Z�L�V�H���D�Q�G���Y�H�U�\���W�H�F�K�L�H���´���D�Q�G���D�V���V�X�F�K�����W�K�H�\���U�H�J�X�O�D�U�O�\���H�P�S�O�R�\�H�G���+�D�S�D�U�D���� 

�+�D�S�D�U�D���L�V���D���O�L�I�H�V�D�Y�H�U���E�H�F�D�X�V�H���,���F�D�Q���Q�R�W���R�Q�O�\���O�R�R�N���D�W���W�K�H�L�U���>�V�W�X�G�H�Q�W�V�¶�@���V�F�U�H�H�Q�����Z�K�D�W���W�K�H�\�
�U�H��

�F�X�U�U�H�Q�W�O�\���G�R�L�Q�J�����E�X�W���D�O�O���W�K�H���D�S�S�V���W�K�D�W���D�U�H���X�S���W�K�H�U�H�����6�R�����,���F�D�Q���M�X�V�W���V�D�\���W�R���W�K�H���Z�K�R�O�H���F�O�D�V�V�����µ�,��

see lots of Spotify and games open. So you will not be distracted, le�W�
�V���F�O�L�F�N���R�X�W���R�I���W�K�H�P���¶��

So, I can see on my screen all of their tabs closing. 

Participant 2 was also observed using Hapara, and upon seeing a student off task, verbalized an 

�D�F�W�L�R�Q�D�E�O�H���U�H�P�L�Q�G�H�U�����³�,���V�H�H���\�R�X���D�U�H���S�O�D�\�L�Q�J���F�K�H�V�V�����<�R�X���D�U�H���V�X�S�S�R�V�H�G���W�R���E�H���Z�R�U�N�L�Q�J���R�Q���\�R�X�U��

�V�O�L�G�H�V���´ 

Another way teachers circumvented potential technology issues was with regard to 

charging Chromebooks. Several teachers used positive reinforcement for students taking care of 

�W�K�H�L�U���W�H�F�K�Q�R�O�R�J�\���U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V�����D�V���Z�D�V���R�E�V�H�U�Y�H�G���L�Q���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�O�D�V�V�����³�'�Res everyone have a 

�F�K�D�U�J�H�G���F�R�P�S�X�W�H�U�"���<�H�V�����<�R�X���P�D�G�H���P�\���G�D�\�����7�K�D�Q�N���\�R�X���I�R�U���E�H�L�Q�J���V�R���U�H�V�S�R�Q�V�L�E�O�H���´ Participant 3 

�D�O�V�R���D�V�N�H�G���W�K�H�L�U���F�O�D�V�V���W�R�����³�5�D�L�V�H���\�R�X�U���K�D�Q�G���L�I���\�R�X���F�K�D�U�J�H�G���\�R�X�U���F�R�P�S�X�W�H�U�V���O�L�N�H���\�R�X���Z�H�U�H��

�V�X�S�S�R�V�H�G���W�R���´���:�K�H�Q���D�O�O���W�K�H���V�W�X�G�H�Q�W�V���U�D�L�V�H�G���W�K�H�L�U���K�D�Q�G�V�����3�D�U�W�L�F�L�S�D�Q�W�������F�R�P�P�H�Q�W�H�G�����³�*�R�R�G���M�R�E���´��

When students did not have their computers ready to go, this was dealt with swiftly and 

�V�H�D�P�O�H�V�V�O�\�����,�Q���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�O�D�V�V�����Z�K�H�Q���D���V�W�X�G�H�Q�W���G�L�G���Q�R�W���K�D�Y�H���D���F�R�P�S�X�W�H�U���F�K�D�U�J�H�G�����W�K�H�\��

�F�R�P�P�H�Q�W�H�G�����³�7�K�H�U�H���D�U�H���F�K�D�U�J�H�U�V�����7�K�D�W���L�V���Q�H�Y�H�U���D�Q���H�[�F�X�V�H���´���D�Q�G���L�P�P�H�G�L�D�W�H�O�\���E�U�R�X�J�K�W���D���F�K�D�U�J�H�U���W�R��

the table and explained where the extension cord was kept. Participant 7 took expedient action 

when a student computer failed to charge and, without hesitation, swapped it out with another. 
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Participant 2 had a similar instance, whereby in the middle of a collaborative discussion, allowed 

�D���V�W�X�G�H�Q�W���W�R���E�R�U�U�R�Z���D���F�R�P�S�X�W�H�U�����V�W�D�W�L�Q�J�����³�-�X�V�W���V�H�W���L�W���D�V�L�G�H���D�I�W�H�U�«�´���Z�L�W�K�R�X�W���V�R���P�X�F�K���D�V���I�D�O�W�H�U�L�Q�J���L�Q��

�W�K�H�L�U���I�D�F�L�O�L�W�D�W�R�U�¶�V���U�R�O�H�����'�H�V�S�L�W�H���W�H�F�K�Q�R�O�R�J�L�F�D�O���L�V�V�X�H�V�����Weachers handled setbacks with ease and thus 

avoided loss of learning. 

Another obstacle was a lack of access to either the necessary technology or the internet. 

�7�R���F�L�U�F�X�P�Y�H�Q�W���W�K�L�V���L�V�V�X�H�����3�D�U�W�L�F�L�S�D�Q�W�������H�[�S�O�D�L�Q�H�G�����³And I, like today, I taught them how to use 

Cap Cut and how to edit videos, add music, add subtitles, do voiceovers and stuff, but not every 

�N�L�G���K�D�V���W�K�D�W���´���7�R���R�Y�H�U�F�R�P�H���W�K�L�V���R�E�V�W�D�F�O�H���D�Q�G���V�W�L�O�O���S�U�R�Y�L�G�H���D�F�F�H�V�V���W�R���W�K�H���D�V�V�L�J�Q�P�H�Q�W���Z�K�H�U�H�E�\��

students were recording their own workout routines, Participant 5 noted some accommodations 

and workarounds:  

 �$�Q�G���Z�K�H�Q���N�L�G�V���G�R�Q�
�W���K�D�Y�H���W�K�H���W�H�F�K�Q�R�O�R�J�\�«���,���R�I�I�H�U���P�\���R�Z�Q���V�W�X�I�I�����E�X�W���,���D�O�V�R���J�L�Y�H���R�W�K�H�U��

�R�S�W�L�R�Q�V�����$�O�V�R�����W�K�H�\���F�D�Q���X�V�H���W�K�H�L�U�«�F�R�P�S�X�W�H�U���W�R���Y�L�G�H�R�W�D�S�H�«�D�Q�G���X�S�O�R�D�G���W�K�H�L�U���Y�L�G�H�R�V���R�Q�W�R��

[a]Google Doc. Get a link, upload the link on to a Google Doc and then send that whole 

Google doc to me as I watch each video individually.  

 Many participants experienced technology issues during the observation process, usually 

�Z�L�W�K���S�U�R�J�U�D�P�V���D�Q�G���O�L�Q�N�V���Q�R�W���Z�R�U�N�L�Q�J���S�U�R�S�H�U�O�\�����,�Q���3�D�U�W�L�F�L�S�D�Q�W�����¶�V���F�O�D�V�V�����Z�K�H�Q���L�Q�I�R�U�P�H�G���W�K�D�W���W�K�H��

link to the Pear Deck assignment was not live in the LMS, they calmly al�H�U�W�H�G���W�K�H���V�W�X�G�H�Q�W�V�����³�,�W��

�Z�L�O�O���M�X�V�W���W�D�N�H���D���V�H�F�R�Q�G���´���D�Q�G���X�S�R�Q���I�L�[�L�Q�J���W�K�H���H�U�U�R�U���V�W�D�W�H�G�����³�2�N���L�W�¶�V���L�Q���W�K�H�U�H���Q�R�Z�����7�K�D�Q�N���\�R�X���I�R�U��

�E�H�L�Q�J���S�D�W�L�H�Q�W���D�Q�G���U�R�O�O�L�Q�J���Z�L�W�K���W�K�H���S�X�Q�F�K�H�V���´���,�Q���R�X�U���V�H�F�R�Q�G���R�E�V�H�U�Y�D�W�L�R�Q�����P�R�U�H���W�H�F�K�Q�R�O�R�J�L�F�D�O���L�V�V�X�H�V��

surrounded school-wide access to a digital portfolio program, and while Participant 6 figured out 

�W�K�H���S�D�V�V�Z�R�U�G���L�V�V�X�H�����T�X�L�F�N�O�\���S�L�Y�R�W�H�G���D�Q�G���V�W�D�W�H�G�����³�:�K�D�W���,���Z�D�Q�W���\�R�X���J�X�\�V���W�R���G�R���Z�K�L�O�H���,�¶�P���I�L�J�X�U�L�Q�J��

this out, you guys are going to get your artwork back and photograph [it]. Do I have two 

volunteers?�´���8�S�R�Q���I�L�[�L�Q�J���W�K�H���H�U�U�R�U�����3�D�U�W�L�F�L�S�D�Q�W�������F�R�P�P�H�Q�W�H�G�����³�:�H���D�U�H���E�D�F�N���L�Q���D�F�W�L�R�Q���´���D�Q�G��
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before refreshing browsers, had the students give themselves a round of applause. Participant 1 

similarly overcame obstacles with ease when students attempted to share documents needed for a 

�J�U�R�X�S���S�U�H�V�H�Q�W�D�W�L�R�Q�����7�K�H�\���L�Q�T�X�L�U�H�G�����³�,�W�¶�V���Q�R�W���O�H�W�W�L�Q�J���\�R�X���V�K�D�U�H�"�´��and quickly helped remedy the 

situation to get students back on task. Common among many participants was the notion that to 

ensure a successful technology-centered learning environment and circumvent potential 

obstacles, having a backup plan was essential. �3�D�U�W�L�F�L�S�D�Q�W�������F�R�P�P�H�Q�W�H�G�����³Plan B, always have a 

plan B, always �K�D�Y�H���D���S�O�D�Q���%�����Z�K�H�Q���L�W���F�R�P�H�V���W�R���W�H�F�K�Q�R�O�R�J�\���´���3�D�U�W�L�F�L�S�D�Q�W�������H�F�K�R�H�G���D���V�L�P�L�O�D�U��

�V�H�Q�W�L�P�H�Q�W�����F�R�P�P�H�Q�W�L�Q�J�����³�������\�R�X���Q�H�H�G���W�R���K�D�Y�H���D���E�D�F�N�X�S���S�O�D�Q���´���3�D�U�W�L�F�L�S�D�Q�W�������D�O�V�R���Q�R�W�H�G���W�K�D�W���K�D�Y�L�Q�J��

familiarity with a program or tech tool is helpful. They suggested:  

�«�S�O�D�\�>�L�Q�J�@���Z�L�W�K���L�W���D�V���P�X�F�K���D�V���\�R�X���F�D�Q����So, you come across all the bumps and glitches 

that might come up on the kids' side. So, you can help them fix it, you know, or navigate 

�D�U�R�X�Q�G���L�W�«�V�R���W�K�D�W�
�V���I�L�U�V�W���D�Q�G���I�R�U�H�P�R�V�W�����E�H�L�Q�J���I�D�P�L�O�L�D�U�����\�R�X���N�Q�R�Z�����F�R�P�I�R�U�W�D�E�O�H���\�R�X�U�V�H�O�I����

�«�D�Q�G���W�K�H�Q���D�I�W�H�U���W�K�D�W�����L�W�
�V���M�X�V�W���W�U�\�L�Q�J���W�R�����\�R�X���N�Q�R�Z�����M�X�P�S���L�Q�«���E�H�F�D�X�V�H���L�W�
�V���J�R�Q�Q�D���E�H���D��

�W�R�W�D�O�O�\���G�L�I�I�H�U�H�Q�W���H�[�S�H�U�L�H�Q�F�H�«�G�R�L�Qg it yourself over and over, and then trying to get 30 

kids to do it all at the same time. 

The ability to circumvent potential problems with ease was also reported by participants 

in their initial survey data.  In the Ability Beliefs construct, based on a 5-point Likert scale, 

participants answered three questions regarding their capacity to handle technology-centered 

issues. Four (50%) participants indicated strongly agree regarding their ability to handle issues in 

a timely manner, while the remaining 4 (50%) indicated agree. Five (62.5%) teachers also 

strongly agreed and 3 (37.5%) agreed when asked about spending limited class time to resolve 

technology centered issues and whether they spend most of their instructional time facilitating 
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learning instead of solving technical issues. This initial self-report data aligned with observed 

classroom practices. 

Although technology provides many benefits, barriers to learning can surface. Common 

among participants, however, was the ability to circumvent these technology-centered challenges 

such that no observed negative impact on the learning environment resulted. This capacity for 

participants to proactively bypass hardware and software issues with expediency was pervasive 

and integral to successful integration. Findings helped answer research question three and shed 

light on the distinguishing features of teachers who integrate technology in higher-order ways. 

Theme 3: Continuously Evolving in Practice 

 Fundamental to theme three was the notion that regardless of comfort level, teachers 

embraced growth and continuously evolved in practice. Three categories comprise this theme, 

including: 1) evolving practice for those struggling, 2) continuous growth for those confident, 

and 3) finding comfort in discomfort. Table 4.21 delineates the progression from codes to 

categories as they comprise theme three. 
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Table 4.21. 

Theme 3 Categories and Codes  
 

Theme  Categories  Codes 

Continuously evolving  
in practice 

Evolving Practice 
for those struggling 
 
 

Continuous growth 
for those confident 

 
 

Finding Comfort in 
Discomfort 

initial low comfort, tech in the 
background, backdrop to instruction, 
comfort grew over time, learn from 
mistakes, leaning in though not a fan 
  
high initial comfort level, early innovator, 
early exposure, love for tech, inspired by 
�W�H�F�K�����Q�R�W���V�W�D�J�Q�D�W�L�Q�J�����³�U�H�Y�L�W�D�O�L�]�D�W�L�R�Q�´���R�I��
teaching, evolving, keep innovating, 
desire to instill a similar passion in kids 
  
get out of comfort zone, overcome 
weaknesses, keep practicing, just try, 
willingness, learning curve, flexibility 
 

 

Category 3.1: Evolving Practice for Those Struggling 

 Three of the eight participants acknowledged that they initially possessed a low comfort 

level with technology integration in support of student learning. Participant 6 noted that 

technology started in the background as "the backup to my instruction," adding that they have 

���Q�H�Y�H�U���E�H�H�Q���J�R�R�G���Z�L�W�K���W�H�F�K�Q�R�O�R�J�\�����$�Q�G���,�¶�Y�H���M�X�V�W���Q�H�Y�H�U���E�H�H�Q���D���I�D�Q���´���3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�D�W���W�K�H�L�U��

�L�Q�L�W�L�D�O���F�R�P�I�R�U�W���O�H�Y�H�O���Z�D�V���³�S�U�H�W�W�\���O�R�Z�´���D�Q�G���D�G�G�H�G�����³���������,���Z�R�X�O�G���V�D�\�����O�L�N�H���W�K�U�H�H���E�H�L�Q�J���R�Q���W�K�H���O�R�Z��

end, not like, not capable, but still didn't �H�Y�H�Q���N�Q�R�Z���Z�K�D�W���>�L�W�@���Z�D�V���D�E�O�H���W�R���R�I�I�H�U���´���3�D�U�W�L�F�L�S�D�Q�W������

also admitted to not feeling comfortable at first.  

However, participants explained that this comfort level grew over time. Initial survey 

data supported this notion. One participant (12.5%) reported that they agree with feeling 

comfortable teaching with technology, rating a four on a 5-point Likert scale, while the other 
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two, who shared an initially low comfort level, indicated a strongly agree survey response. In 

their interview, Participant 4 organically expanded on this growth and expressed, �³I feel like now 

I'm probably like a seven or an eight because I know it's [technology] changing and growing 

�H�Y�H�U�\���G�D�\�����,���Z�R�X�O�G�Q�
�W���Z�D�Q�W���W�R���J�L�Y�H���P�\�V�H�O�I���D���������´���3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�D�W���K�D�Y�L�Q�J���E�H�H�Q���³�W�K�U�R�Z�Q��

�L�Q�W�R���W�K�D�W���Z�K�R�O�H���&�R�Y�L�G���V�L�W�X�D�W�L�R�Q�´���K�H�O�S�H�G���V�S�X�U���W�K�L�V���J�U�R�Z�W�K�����V�X�J�J�H�V�W�L�Q�J���� 

�7�K�D�W�
�V���K�R�Z���,���F�D�P�H���D�F�U�R�V�V���$�U�W�V�R�Q�L�D�����,���S�U�R�E�D�E�O�\�«�Q�H�Y�H�U���Z�R�X�O�G���K�D�Y�H���O�H�D�U�Q�H�G���D�E�R�X�W��

�$�U�W�V�R�Q�L�D�����L�I���L�W���Z�D�V�Q�
�W���L�I���L�W���Z�D�V�Q�
�W���I�R�U���&�R�Y�L�G���D�Q�G���P�H���E�H�L�Q�J���O�L�N�H�����µ�+�R�Z���F�D�Q���,���J�H�W���V�W�X�G�H�Q�W�V���W�R��

�W�X�U�Q���L�Q���W�K�H�L�U���D�U�W�Z�R�U�N�"�¶���<�R�X���N�Q�R�Z�"���«�R�U���K�R�Z���F�D�Q���,���J�H�W���W�K�H�P���W�R���V�K�D�U�H�"���6�R�����O�R�W�V���R�I��

uncomfortable situations. 

Participant 5 shared that their comfort level grew over time as the school increasingly provided 

�P�R�U�H���W�H�F�K�Q�R�O�R�J�\�����3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�D�W�����³�1�R���R�Q�H���W�D�X�J�K�W���P�H�«���K�R�Z���W�R���X�V�H���&�D�S���&�X�W�����Q�R�E�R�G�\��

taught me how to use these apps. You just go around and you play around with 'em and then you 

�O�H�D�U�Q���I�U�R�P���L�W���´���3�D�U�W�L�F�L�S�D�Q�W�������F�R�P�P�H�Q�W�H�G���W�K�D�W�����³�,�¶�P���N�L�Q�G���R�I���P�R�U�H���R�I���D���V�L�P�S�O�H���W�H�F�K���S�H�U�V�R�Q�«�%�X�W���,��

�I�L�J�X�U�H�G���R�X�W���E�D�V�L�F�D�O�O�\���Z�K�D�W�¶�V���Z�R�U�N�H�G���I�R�U���W�K�H���N�L�G�V���D�Q�G���Z�K�D�W���W�K�H�\�¶�G���O�L�N�H���W�R���X�V�H���´���3�D�U�W�L�F�L�S�D�Q�W�������D�O�V�R��

noted that in their own challenge to use �W�H�F�K�Q�R�O�R�J�\�����W�K�H�\���D�U�H���Q�R�Z���E�H�W�W�H�U���D�E�O�H���W�R���V�X�S�S�R�U�W���R�W�K�H�U�V�����³I 

�J�X�H�V�V���E�H�F�D�X�V�H���L�W���Z�D�V���V�X�F�K���D���V�W�U�X�J�J�O�H���I�R�U���P�H�����,���Q�R�Z���F�D�Q���W�H�D�F�K���R�W�K�H�U���S�H�R�S�O�H���Z�L�W�K���H�D�V�H�«�´��

�3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G�����³�,���W�K�L�Q�N���,���V�W�L�O�O���K�D�Y�H���D���O�R�W���W�R���O�H�D�U�Q�����%�X�W���,���G�H�I�L�Q�L�W�H�O�\���W�U�\�«�´���I�R�O�O�R�Z�L�Q�J���X�S���Z�L�W�K��

the rationale that they lean in on behalf of the students:  

�«���I�R�U���W�K�H�P���>�V�W�X�G�H�Q�W�V�@���W�R���E�H���D�E�O�H���W�R���F�U�H�D�W�H���V�R�P�H�W�K�L�Q�J���I�U�R�P���W�K�H�L�U���R�Z�Q���K�D�Q�G�V�����D�Q�G���W�K�H�Q���E�H��

able to like, photograph it nicely and to display it in a public way for other people to be 

�D�E�O�H���W�R���V�H�H���D�Q�G���H�Q�M�R�\�«�L�Q���V�X�F�K���D���S�U�R�I�H�V�V�L�R�Q�D�O���I�R�U�P�D�W�«���M�X�V�W���V�H�H�P�V���W�R���E�U�L�Q�J���W�K�H�P a lot of 

joy. 
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Despite low comfort levels initially, participants expressed how their technology use 

practices grew over time. This resulted from immersing themselves in technology, embracing 

mistakes, and a willingness to learn more. Findings helped to answer research question three by 

illuminating distinguishing features of teachers who employed technology in higher-order ways. 

Category 3.2: Continuous growth for those confident 

 Five of the eight participants noted feeling very comfortable with technology from the 

start, and initial phase one survey data supported this perspective. Four (50%) of these initially 

comfortable participants rated themselves a five or strongly agree when asked about feeling 

comfortable with technology and whether they possessed skills necessary to use technology in 

the classroom, while one (12.5%) indicated a level four or agree. Several participants 

acknowledged that technology played a pivotal role in their youth and early careers and credit 

that for an initially high comfort level. Participant 8 shared: 

I remember when I was 16, my mom got us our first desktop, and that was like a huge 

�G�H�D�O�«�$�Q�G���W�K�D�W���U�H�D�O�O�\���S�U�R�E�D�E�O�\���V�H�W���P�H���R�Q���W�K�H���S�D�W�K���Z�L�W�K�R�X�W���U�H�D�O�O�\���U�H�D�O�L�]�L�Q�J���L�W�����7�K�D�W���W�K�H�U�H��

was a comfort level I had with technology from when I was in my teens, that I know for a 

�I�D�F�W�����W�H�D�F�K�H�U�V���W�K�D�W���Z�H�U�H���P�R�U�H���V�H�D�V�R�Q�H�G���L�Q���W�K�H���S�U�R�I�H�V�V�L�R�Q�«�Z�K�R���Z�H�U�H���E�R�U�Q���E�H�I�R�U�H���,���Z�D�V����

didn't have that same comfort level. And so, I think that I definitely had a bit of a head 

start in what we call computer literacy. 

Participant 1 also credits early experiences with a high initial comfort level, sharing with regard 

to their own middle school journey: 

�,���U�H�P�H�P�E�H�U���L�Q���V�H�Y�H�Q�W�K���J�U�D�G�H�����,���W�R�R�N���D���V�X�P�P�H�U���F�R�P�S�X�W�H�U���F�O�D�V�V���Z�K�H�U�H���,���O�H�D�U�Q�H�G�«�K�R�Z���W�R��

�X�V�H���D���F�R�P�S�X�W�H�U�«�W�K�D�W���V�W�X�I�I���V�W�L�O�O���V�W�L�F�N�V���Z�L�W�K���P�H�����$�Q�G���L�W���Z�D�V���V�X�F�K���D�Q���L�P�S�R�U�W�D�Q�W���F�R�X�U�V�H�«�,�W��

wasn't even like a regular class, but just learning all these different ways to use a 
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computer, all the different things you could do on it. That was like [a] life-changing 

moment I guess, you know, considering what I ended up doing. 

Participant 1 credits this opportunity to learn �³�D�O�O���N�L�Q�G�V���R�I���O�L�W�W�O�H���W�U�L�F�N�V�«�D�Q�G���>�O�H�D�U�Q�L�Q�J���W�R�@ write 

�F�R�G�H���I�R�U���D���Z�H�E�V�L�W�H���I�U�R�P���V�F�U�D�W�F�K�´���D�W���V�X�F�K���D���\�R�X�Q�J���D�J�H���Z�L�W�K���W�K�H���G�H�V�L�U�H���W�R���L�Q�V�W�L�O�O���W�K�H�V�H���V�D�P�H���W�\�S�H�V���R�I��

positive experiences in their own students: 

�«�L�W���Z�D�V���D���U�H�D�O���H�\�H-opening experience. And so, I've always tried to kind of introduce 

technology or little things with it to the kids kind of with that in the back of my mind. 

�/�L�N�H�����L�W�
�V���V�R�P�H�W�K�L�Q�J���U�H�D�O�O�\���F�R�R�O�����<�R�X���N�Q�R�Z�����,�«�P�L�J�K�W���V�S�D�U�N���V�R�P�H�W�K�L�Q�J�����,���G�R�Q�
�W���N�Q�R�Z�� 

�3�D�U�W�L�F�L�S�D�Q�W�������D�O�V�R���Q�R�W�H�G�����³�,�¶�P���Y�H�U�\���F�R�P�I�R�U�W�D�E�O�H���Z�L�W�K���W�H�F�K�Q�R�O�R�J�\�����<�H�D�K�����,���O�L�N�H���W�K�H���F�K�D�O�O�H�Q�J�H���´���D�Q�G��

rated themself a nine out of ten when they first started teaching. Participant 3 credited this to 

their own schooling and commented: 

 [in] high school and intermediate, well more so more so high school, we were very tech 

savvy. We had to learn how to use the computers and how to navigate it really early on. I 

think that helps. And then being in school, like I was in school pretty much my whole 

�D�G�X�O�W���O�L�I�H�«�$�Q�G���W�K�D�W���Z�D�V���,���W�K�L�Q�N�����P�\���V�D�Y�L�Q�J���J�U�D�F�H�����E�H�F�D�X�V�H���\�R�X���K�D�Y�H���W�R���E�H���W�H�F�K���V�D�Y�Y�\���«�,��

�G�L�G�Q�
�W���H�Y�H�U���O�R�V�H���W�K�D�W�«�V�R���,���W�K�L�Q�N���W�K�D�W�
�V���Z�K�D�W���F�R�Q�W�U�L�E�X�W�H�G���>�W�R��their success] ... 

Participant 3 also noted that their ability to use technology with ease helped build student 

�U�H�O�D�W�L�R�Q�V�K�L�S�V�����V�K�D�U�L�Q�J�����³�L�W���P�D�N�H�V���L�W���H�D�V�L�H�U���I�R�U���W�K�H�P���W�R���F�R�P�H���W�R���P�H�«�,���F�D�Q���K�H�O�S���W�K�H�P���J�H�W���W�K�U�R�X�J�K��

whatever technology issues they have. It just kind of builds that relationship, I guess, between 

me and the students." Participant 2 noted their past experiences in the technology industry also 

�F�R�Q�W�U�L�E�X�W�H�G���W�R���E�R�W�K���L�Q�L�W�L�D�O���D�Q�G���R�Q�J�R�L�Q�J���V�X�F�F�H�V�V�����F�R�P�P�H�Q�W�L�Q�J�����³�%�X�W���I�R�U���W�K�H���P�R�V�W���S�D�U�W�����,�¶�G���V�D�\���,��

�Z�D�V���Y�H�U�\���F�R�P�I�R�U�W�D�E�O�H���Z�L�W�K���W�K�H���X�V�H���R�I���W�H�F�K�Q�R�O�R�J�\���´���3�D�U�W�L�F�L�S�D�Q�W���������Z�K�R���Z�D�V���D�O�V�R���L�Q�L�W�L�D�Oly 

comfortable with technology due to exposure in early youth and at the start of their career, 
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shared an early experience surrounding the innovative capabilities of technology. They 

described: 

�«�Z�D�O�N�L�Q�J���X�S���W�R���D���>���@���V�F�K�R�R�O���W�K�D�W���Z�D�V���L�Q���W�K�H���P�L�G�G�O�H���R�I���D���I�R�U�H�V�W�����Q�H�[�W���W�R���W�K�H���R�F�H�D�Q�����$�Q�G��

these students were in tents. They were in pop up tents, and on plastic tables and chairs. 

�$�Q�G���W�K�H���S�U�L�Q�F�L�S�D�O���D�W���W�K�H���W�L�P�H���W�R�O�G���P�H���µ�2�K�����L�W�
�V���P�D�W�K���F�O�D�V�V���¶���$�Q�G���,�
�P���O�R�R�N�L�Q�J���Dt her like I 

see no math books, I see no math teacher. All I see is picnic tables and kids with big 

white Apple Computers...and I think I remember just kind of being blown away by the 

juxtaposition of having a math class in a jungle with the Apple Computer. I mean, there 

were like mosquitoes and the kids had mosquito punk and it was raining and their feet 

were wet�«�E�X�W���W�K�H�\���Z�H�U�H���O�H�D�U�Q�L�Q�J���P�D�W�K�����$�Q�G���,�
�P���Q�H�Y�H�U���J�R�Q�Q�D���I�R�U�J�H�W���W�K�D�W���«�L�W���M�X�V�W���U�H�D�O�O�\��

stuck with me. And I thought to myself, well, if these kids can learn math, let's do it! 

�«�R�S�H�Q���X�S���W�K�D�W���F�R�P�S�X�W�H�U���W�K�L�Q�J���D�Q�G���O�H�W�
�V���P�D�N�H���L�W���K�D�S�S�H�Q���� 

 Teachers with early technology experiences attributed it to their current success. 

However, these experiences were not without their struggles. Participant 7 noted that in the early 

days there were challenges: 

it [technology] was difficult for us to figure it out faster than it was coming out. And we 

�P�H�V�V�H�G���X�S�«�%�X�W���Z�H���K�D�G���W�R���N�L�Q�G���R�I���I�L�J�X�U�H���R�X�W�«�Z�H���G�L�G�Q�
�W���G�R���D���J�R�R�G���M�R�E���I�R�U���D���O�R�Q�J���W�L�P�H����

because we didn't know how. 

�'�H�V�S�L�W�H���³�I�D�O�O�L�Q�J���I�O�D�W���R�Q���P�\���I�D�F�H���D���I�H�Z���W�L�P�H�V���´���3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�D�W���W�K�H�\���H�Y�H�Q�W�X�D�O�O�\���I�L�J�X�U�H�G���R�X�W��

�³�K�R�Z���W�R���X�V�H���W�H�F�K�Q�R�O�R�J�\���I�R�U���F�X�U�U�L�F�X�O�X�P���D�Q�G���L�Q�V�W�U�X�F�W�L�R�Q���´���3�D�U�W�L�F�L�S�D�Q�W�������V�K�D�U�H�G���W�K�D�W���W�K�H�\�����W�R�R�����K�D�Y�H��

�F�R�Q�W�L�Q�X�H�G���W�R���J�U�R�Z�����³�<�R�X���N�Q�R�Z�����,���W�K�L�Q�N���P�\���F�R�P�I�R�U�W���O�H�Y�H�O���K�D�V �F�K�D�Q�J�H�G�����,���W�K�L�Q�N���,�¶�Y�H���E�H�F�R�P�H���P�R�U�H��

�F�R�P�I�R�U�W�D�E�O�H���L�Q���W�K�H���X�V�H���R�I���W�K�H���W�H�F�K�Q�R�O�R�J�\���´���/�L�N�H���3�D�U�W�L�F�L�S�D�Q�W���������3�D�U�W�L�F�L�S�D�Q�W�������Z�D�V���Q�R�W���L�Q�L�W�L�D�O�O�\��

certain about the role of technology in support of student learning and explained: 
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�«�Z�K�H�Q���,���I�L�U�V�W���V�W�D�U�W�H�G���R�X�W�����,��didn't know a lot about alternative technologies that I could 

use to support education, but I was confident that I could look and that if I found 

something, I could figure it out. And so, for me, I think just a willingness to be there and 

to try and to, to play a little and to see, you know, see how can I use this? 

�3�D�U�W�L�F�L�S�D�Q�W�������D�G�P�L�W�W�H�G���W�K�D�W���W�K�H�L�U���L�Q�L�W�L�D�O���³�I�R�U�D�\���L�Q�W�R���W�H�F�K�Q�R�O�R�J�\���D�V���D���W�H�D�F�K�H�U���Z�D�V���M�X�V�W���E�D�V�H�G���R�Q���W�K�H��

�Q�H�H�G���W�R���K�D�Y�H���D���F�X�U�U�L�F�X�O�X�P���D�Q�G���Q�R�W���K�D�Y�L�Q�J���D�Q�\�����D�Q�\�W�K�L�Q�J���V�R�O�L�G���´���D�Q�G���V�W�D�U�W�H�G���Z�L�W�K���F�U�H�D�W�L�R�Q���R�I���W�K�H�L�U��

�R�Z�Q���Z�R�U�N�V�K�H�H�W�V�����E�X�W���H�Y�H�Q�W�X�D�O�O�\���R�Q�F�H���³�W�K�H���W�H�F�K�Q�R�O�R�J�\���V�W�D�U�W�H�G���W�R���E�H�F�R�P�H���P�R�U�H���I�U�H�H�O�\���D�Y�D�L�O�D�E�O�H�´��

�W�K�H�\���³�������V�W�D�U�W�H�G���S�X�W�W�L�Q�J���L�W���L�Q���W�K�H���K�D�Q�G�V���R�I���V�W�X�G�H�Q�W�V���´���3�D�U�W�L�F�L�S�D�Q�W�������H�O�D�E�R�U�D�W�H�G�����³�«�E�X�W���X�Q�W�L�O���W�K�H�Q���L�W��

�Z�D�V���V�W�L�O�O���Y�H�U�\���P�X�F�K�«I �Z�D�V���W�K�H���S�U�R�Y�L�V�L�R�Q�H�U���R�I���W�K�L�V���W�H�F�K�Q�R�O�R�J�\���´���3�D�U�W�L�F�L�S�D�Q�W�������D�G�P�L�W�W�H�G���W�K�D�W���W�K�H�\����

too, have continued to grow more comfortable in time, attributing technology to a kind of 

�³�U�H�Y�L�W�D�O�L�]�D�W�L�R�Q�´���R�I���W�H�D�F�K�L�Q�J���D�V���Z�H�O�O���D�V���³�D���O�H�D�U�Q�L�Q�J���S�U�R�F�H�V�V�´���I�R�U���W�K�H�P�����3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G�����³�������,�¶�Y�H��

�J�R�W�W�H�Q���P�R�U�H���F�R�P�I�R�U�W�D�E�O�H���I�R�U���V�X�U�H�«�G�H�I�L�Q�L�W�H�O�\���J�R�W���P�\�����P�\���S�U�R�J�U�D�P�V���D�Q�G���D�F�W�L�Y�L�W�L�H�V���W�K�D�W���,�¶�P��

�F�R�P�I�R�U�W�D�E�O�H���Z�L�W�K���´���3�D�U�W�L�F�L�S�D�Q�W�������D�F�N�Q�R�Z�O�H�G�J�H�G���W�K�D�W���W�K�H�L�U���S�U�D�F�W�L�F�H���K�D�V���W�U�D�Q�V�I�R�U�P�H�G���R�Y�H�U���W�L�P�H����

�V�W�D�W�L�Q�J�����³�,���G�R�Q�¶�W���N�Q�R�Z���L�I���«�,���Z�R�X�O�G���V�D�\���H�Y�R�O�Y�H�G�����P�R�U�H���O�L�N�H���M�X�V�W���U�H�I�L�Q�H�G�«�´���� 

 Teachers also expressed a continued affinity for technology and its role in support of 

student learning. Phase one survey data supported this belief. Five (62.5%) participants noted 

that spending time integrating technology into lessons very interesting, while the remaining three 

deemed it a 6 (1 participant 12.5%) or a 5 (2 participants 25.0%). Participants also noted the 

benefits surrounding technology and its usefulness in improving student learning (M = 6.38, SD 

= 0.74) on a 7-point Likert scale. Participant 7 noted: ! 

I wouldn't be able to do what I'm supposed to do [without it]. I also think this is just the 

way of the world. It's our communication. It's the way- it's our filter between people now, 

we have to figure it out. And I love it, I've embraced it. 
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�3�D�U�W�L�F�L�S�D�Q�W�������H�F�K�R�H�G���D���V�L�P�L�O�D�U���V�H�Q�W�L�P�H�Q�W�����U�H�I�H�U�U�L�Q�J���W�R���W�K�H�P�V�H�O�I���D�V���³���������V�R�P�H�R�Q�H���W�K�D�W���O�R�Y�H�V��

�W�H�F�K�Q�R�O�R�J�\���D�Q�G�«���>�W�U�L�H�V�@���W�R���P�D�N�H���X�V�H���R�I���>�L�W�@���L�Q���W�K�D�W���Y�D�O�X�D�E�O�H���Z�D�\�����D�V���I�D�U���D�V���D�F�D�G�H�P�L�F�V���J�R�����6�R�����,���W�U�\��

�W�R���L�Q�V�W�L�O�O���W�K�D�W���L�Q���P�\���N�L�G�V���´�� 

Coupled with a love for technology is the ongoing willingness to progress, regardless of 

�K�L�J�K���D�E�L�O�L�W�\���O�H�Y�H�O�V�����3�D�U�W�L�F�L�S�D�Q�W�������F�R�P�P�H�Q�W�H�G���R�Q���W�K�H���G�H�V�L�U�H���W�R���³�������I�L�Q�G���R�U�«�F�R�P�H���X�S���Z�L�W�K���G�L�I�I�H�U�H�Q�W��

�Z�D�\�V���W�R���X�V�H���W�K�H���V�D�P�H���V�W�X�I�I�����\�R�X���N�Q�R�Z�����«�E�H�W�W�H�U���Z�D�\�V���W�R���L�Q�Q�R�Y�D�W�H���D�U�R�X�Q�G��the same programs." 

Despite finding themselves comfortable with certain programs, participants expounded on ways 

they are still seeking ways to adapt and grow. Participant 1 gave the example of needing to 

reconfigure assignments during Covid:  

�,���J�X�H�V�V�����\�R�X���N�Q�R�Z�����>�L�Q�@�������������Z�K�H�Q���H�Y�H�U�\�W�K�L�Q�J���Z�H�Q�W���Y�L�U�W�X�D�O�«�W�K�H�U�H���Z�H�U�H���D���O�R�W���R�I���O�H�V�V�R�Q�V��

that I never thought to put in digital format. And I tried. And some of them work[ed], 

some of them didn't, you know, but just having the opportunity to, to try all of my lessons 

in a totally different format was, was really cool. 

�3�D�U�W�L�F�L�S�D�Q�W�������I�X�U�W�K�H�U���H�T�X�D�W�H�G���W�K�L�V���³�U�H�D�O�O�\���F�R�R�O���H�[�S�H�U�L�H�Q�F�H�´���W�R���³�������D�O�P�R�V�W���O�L�N�H���D���S�U�R�M�H�F�W�«�O�L�N�H���D��

�S�X�]�]�O�H�«�W�U�\�L�Q�J���W�R���I�L�J�X�U�H���R�X�W���K�R�Z���W�K�H���N�L�G�V���Z�R�X�O�G�«�Q�D�Y�L�J�D�W�H���W�K�L�V���D�F�W�L�Y�L�W�\�«�R�Q���D���F�R�P�S�X�W�H�U���´��

�3�D�U�W�L�F�L�S�D�Q�W�������D�O�V�R���U�H�F�R�J�Q�L�]�H�G���R�S�S�R�U�W�X�Q�L�W�L�H�V���I�R�U���J�U�R�Z�W�K�����7�K�H�\���Q�R�W�H�G�����³�������,���I�H�H�O���O�L�N�H���,�¶�P���V�H�W�W�O�L�Q�J��

�D�U�R�X�Q�G���W�K�H���D�S�S�V�����W�K�H���V�R�I�W�Z�D�U�H�����W�K�H���S�U�R�J�U�D�P�V�����W�K�H���V�W�U�X�F�W�X�U�H�V���W�K�D�W���,���I�H�H�O���F�R�P�I�R�U�W�D�E�O�H���Z�L�W�K�«�´���E�X�W��

�Q�R�W�H�G���L�Q���G�R�L�Q�J���V�R�����³�,���G�R�Q�¶�W���Z�D�Q�W���W�R���V�W�D�J�Q�D�W�H���´ 

 Participants who expressed an initially high comfort level with technology attributed it to 

a variety of reasons: early exposure via home, school, or career; an early love for technology; 

and opportunities for early innovation. Regardless of this high level of comfort from the start, 

participants shared the importance of continuing to grow in practice. 
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Category 3.3: Finding Comfort in Discomfort 

 Common among all participants, regardless of ability or initial comfort level, was the 

willingness to try and, in doing so, embrace potential discomfort. Participant 7 explained this in 

�W�K�H�L�U���H�D�U�O�\���M�R�X�U�Q�H�\�����Q�R�W�L�Q�J�����³�������W�K�H�U�H���>�Z�H�U�H�@���D���O�R�W���R�I���\�H�D�U�V���R�I���X�Q�F�R�Pfortableness, a lot of years of 

�P�D�N�L�Q�J���V�W�X�I�I���X�S�����/�L�N�H�����,���W�K�L�Q�N���W�K�L�V���L�V���K�R�Z���Z�H���F�R�X�O�G���G�R���L�W���´���3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I��

�I�L�Q�G�L�Q�J���F�R�P�I�R�U�W���L�Q���G�L�V�F�R�P�I�R�U�W�����V�W�D�W�L�Q�J�����³You just have to be okay [being] uncomfortable. Like 

being uncomfortable is okay. You �N�Q�R�Z�"���$�Q�G���\�R�X�
�O�O���Q�H�Y�H�U���N�Q�R�Z���X�Q�W�L�O���\�R�X���W�U�\���´���3�D�U�W���R�I���W�K�L�V��

growth is a willingness to experiment. Participant 8 explained:  

  �«�L�Q���J�H�Q�H�U�D�O�����D�V���D�Q���H�G�X�F�D�W�R�U�����E�X�W���V�S�H�F�L�I�L�F�D�O�O�\���I�R�U���W�H�F�K�Q�R�O�R�J�\�����L�W���F�D�Q���E�H�«�O�L�N�H���W�K�H���:�L�O�G��

West. For some people, it seems you know, it's like a whole ecosystem 

�R�Q�O�L�Q�H�«�D�Q�G�«�\�R�X�
�Y�H���J�R�W���W�R���E�H���Z�L�O�O�L�Q�J���W�R���G�R���D���O�L�W�W�O�H���P�R�U�H���U�H�V�H�D�U�F�K���W�K�D�Q���M�X�V�W���R�Q�H���R�U���W�Z�R��

things. You'�Y�H���J�R�W���W�R���E�H���Z�L�O�O�L�Q�J���W�R���O�R�R�N�����D�Q�G���W�R���W�U�\���V�R�P�H�W�K�L�Q�J�����D�Q�G���W�R���W�K�U�R�Z���L�W���D�Z�D�\�«�O�R�R�N��

at something else, and then maybe go back two steps and pick up something you tossed 

aside and say maybe this actually would �Z�R�U�N���E�H�W�W�H�U�����,���P�H�D�Q�«���L�W���M�X�V�W���J�R�H�V���E�D�F�N���W�R��

willingness and [an] openness to try and to be flexible... 

�7�K�H���Z�R�U�G���³�W�U�\�´���Z�D�V���E�U�R�X�J�K�W���X�S���E�\���H�Y�H�U�\���V�L�Q�J�O�H���S�D�U�W�L�F�L�S�D�Q�W�����3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G�����³Don't be scared 

�R�I���W�H�F�K�Q�R�O�R�J�\�����W�U�\���L�W�����I�L�Q�G���R�X�W���Z�K�D�W���Z�R�U�N�V���I�R�U���\�R�X�«�´���Z�K�L�O�H���3�D�U�W�L�F�L�S�D�Q�W�������D�I�I�L�U�P�H�G�� 

�:�H�O�O�«���\�R�X���K�D�Y�H���W�R���X�V�H���L�W�����\�R�X���F�D�Q�
�W���E�H���D�I�U�D�L�G���R�I���L�W�����%�H�F�D�X�V�H���L�I���\�R�X���G�R�Q�
�W���X�V�H���L�W�����\�R�X���Z�L�O�O��

never get used to it, you know, you just have to try it.  You have to work at the level that 

you can, and integrate what you can, and then just continue learning more and continue 

expanding until you've gotten to a good place where you're using technology on a regular 

basis. 
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�3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���W�K�D�W���L�W���L�V���D�O�O���D�E�R�X�W���³�������I�O�H�[�L�E�L�O�L�W�\�����E�H�L�Q�J���R�N�D�\���Z�L�W�K���P�D�N�L�Q�J���H�U�U�R�U�V���D�Q�G���W�K�L�Q�J�V���Q�R�W��

�Z�R�U�N�L�Q�J�����$�Q�G���M�X�V�W���U�R�O�O�L�Q�J���Z�L�W�K���W�K�H���S�X�Q�F�K�H�V���D�Q�G���W�U�\�L�Q�J���L�W���D�J�D�L�Q���´���3�D�U�W�L�F�L�S�D�Q�W�������H�F�K�R�H�G���W�K�L�V��

�W�K�L�Q�N�L�Q�J�����³�������M�X�V�W���N�H�H�S���J�R�L�Q�J���D�Q�G���O�H�D�U�Q�L�Q�J���D�Q�G���E�H�L�Q�J���G�H�G�L�F�D�W�H�G to learning about it, and believing 

that it can work and trying it, and then when it doesn't work, try something else." Participant 5 

�D�O�V�R���Q�R�W�H�G���W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���I�O�H�[�L�E�L�O�L�W�\���D�Q�G���H�[�S�O�R�U�L�Q�J���Q�H�Z���W�K�L�Q�J�V�����³�-�X�V�W���S�O�D�\���U�H�O�H�Y�D�Q�W��

technologies. And then you will realize you can use these different tools in different ways." 

Participant 1 shared that they also have a willing spirit regarding technology, noting, �³�, like to 

�W�U�\�«�3�U�H�W�W�\���P�X�F�K���H�Y�H�U�\�W�K�L�Q�J���,���F�R�P�H���D�F�U�R�V�V���D�W���O�H�D�V�W���R�Q�F�H���´�� 

Participants shared that to be successful, feeling comfortable is important. Participant 3 

�V�X�J�J�H�V�W�H�G���W�K�D�W���³�,�W���J�H�W�V���H�D�V�L�H�U�����U�L�J�K�W�����6�R�����,���P�H�D�Q�����H�Y�H�U�\���W�L�P�H���\�R�X���V�W�D�U�W���D���Q�H�Z���S�U�R�J�U�D�P�����L�W�
�V���K�D�U�G���L�Q��

the beginning, [it] takes you a long time. But the more you use it, the more comfortable you get, 

�W�K�H���I�D�V�W�H�U���L�W���L�V���D�W���F�H�U�W�D�L�Q���W�K�L�Q�J�V�������3�D�U�W�L�F�L�S�D�Q�W�������D�O�V�R���H�[�S�O�D�L�Q�H�G���W�K�D�W���³�������L�W���U�H�D�O�O�\���V�W�D�U�W�V���Z�L�W�K���E�H�L�Q�J��

comfortable yourself. Making sure you are familiar with the program, or or tech tool you want to 

�X�V�H���Z�L�W�K���W�K�H���N�L�G�V�>�V�@���´���3�D�U�W�L�F�L�S�D�Q�W�������V�K�D�U�H�G���W�K�D�W���W�K�L�V���P�H�D�Q�V���³�������\�R�X���K�D�Y�H���W�R���W�D�N�H���W�K�H���I�L�U�V�W���V�W�H�S�«�\�R�X��

�>�K�D�Y�H�@���J�R�W���W�R���J�H�W���R�X�W���R�I���\�R�X�U���F�R�P�I�R�U�W���]�R�Q�H���´���Q�R�W�L�Q�J�����M�X�V�W���O�L�N�H���Z�H���D�V�N���R�X�U���V�W�X�G�H�Q�W�V���W�R���G�R����

�³�������S�U�D�F�W�L�F�H�«�W�K�H���P�R�U�H���\�R�X���S�U�D�F�W�L�F�H�����W�K�H���E�H�W�W�H�U���\�R�X���J�H�W���D�W���L�W���´���$�V���3�D�U�W�L�F�L�S�D�Q�W�������H�[�S�O�D�L�Q�H�G, one way 

to evolve is to keep up with the learning curve. They described: 

�$�Q�G���W�K�H�Q�����D�O�O���W�K�H�V�H���Q�H�Z���D�S�S�V���W�K�D�W���F�R�P�H���R�X�W�����\�R�X���N�Q�R�Z�����W�R���V�X�S�S�R�U�W���N�L�G�V�¶���Z�U�L�W�L�Q�J�«���O�L�N�H��

�*�U�D�P�P�D�U�O�\�����E�X�W���W�K�H�U�H�
�V���P�R�U�H���F�R�P�S�O�H�[���R�Q�H�V���Z�L�W�K���K�R�Z���W�R���Z�U�L�W�H���D���E�L�E�O�L�R�J�U�D�S�K�\�«�6�R�����W�U�\�L�Q�J��

to stay up on all the �Q�H�Z�V�«�V�R���L�W�
�V���M�X�V�W���D�O�Z�D�\�V���J�R�Q�Q�D���E�H���O�L�N�H���D���O�H�D�U�Q�L�Q�J���F�X�U�Y�H�����7�H�F�K�Q�R�O�R�J�\��

is changing drastically. 

Participant 8 shared:  

But you'll know when it starts to work. And I would just say that, you know, when it 
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comes to technology, it's a lot like swimming. You have to get into the water to really 

know if you're doing it. And essentially, you [have] got to wade through the digital sea 

[giggles] until you feel comfortable enough to start doggy paddling. 

�7�K�L�V���Q�H�F�H�V�V�L�W�D�W�H�V���H�Y�R�O�Y�L�Q�J���L�Q���S�U�D�F�W�L�F�H�����3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G�����³�:�H���O�L�Y�H���L�Q���D���G�D�\���D�Q�G���D�J�H���Z�K�H�U�H���Z�H��

�Q�H�H�G���W�R���N�H�H�S���X�S���Z�L�W�K���W�K�H���W�L�P�H�V�«�´���Z�K�L�O�H���3�D�U�W�L�F�L�S�D�Q�W�������V�W�D�W�H�G�����³�������W�K�H���Z�D�\���W�K�D�W���W�K�H�V�H���V�W�X�G�H�Q�W�V��

receive information is different that the way we received informati�R�Q�«�V�R���Z�H���K�D�Y�H���W�R���X�V�H���W�K�H��

�Y�H�K�L�F�O�H���W�K�D�W���W�K�H�\���X�V�H���L�Q���R�U�G�H�U���W�R���D�F�F�H�V�V���W�K�D�W���L�Q�I�R�U�P�D�W�L�R�Q���´�� 

 Common among all participants was the willingness to try and continue to grow in 

practice despite potential discomfort. This often meant embracing mistakes, using them instead 

as stepping stones to progress in an effort to keep up with the ever-changing world of technology 

on behalf of their students.  

Theme 4: Seeking Support and Inspiration from Others 

 Part of the growth process is relying on others to guide the journey. This idea emerged in 

theme four, which consists of two categories: 1) learning on the support of others, and 2) lifelong 

learner. Table 4.22 illustrates the codes and categories that make up theme four. 
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Table 4.22. 

Theme 4 Categories and Codes  
 

Theme  Categories  Codes 

Seeking support and 
inspiration from others  

Leaning on the 
support of others 
 
 
 

Lifelong learner 

tech support, teachers supporting 
teachers, sharing resources, students as 
�P�H�Q�W�R�U�V�����D�V�N���T�X�H�V�W�L�R�Q�V�����³�7�H�F�K�Q�R�O�R�J�L�F�D�O��
�F�U�R�V�V���S�R�O�O�L�Q�D�W�L�R�Q�´ 
  

Inspired to try something new at all 
comfort levels, seek out Professional 
development, positive impact of PD, no 
formal instruction, figuring it out on your 
own, re-examining practices 

 
  

Category 4.1: Leaning on the Support of Others 

 �3�K�D�V�H���R�Q�H���V�X�U�Y�H�\���G�D�W�D���X�Q�G�H�U�V�F�R�U�H�G���W�H�D�F�K�H�U�V�¶���Y�D�O�X�H��beliefs regarding the importance of 

integrating technology. In fact, the question garnering the second highest overall mean within the 

Values construct was under the importance sub-construct (M = 6.50, SD = 0.53). On a 7-point 

Likert scale, four (50%) participants (50%) indicated very important while 4 (50%), selected 

important when asked about being good at integrating technology in the classroom. Participants 

were also asked to rate the importance of being good at integrating technology as compared to 

other aspects of their teaching, which also garnered a high range of responses (5-7) on a 7-point 

Likert scale (M = 6.25, SD = 0.71). However, findings suggest that quality technology 

integration, though valued, does not happen in isolation. 

Teachers described the many ways they lean on others for support when seeking 

technological help. Most commented on the supportive nature of their technology staff as 
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�L�Q�W�H�J�U�D�O���W�R���V�X�F�F�H�V�V���I�R�U���E�R�W�K���V�W�X�G�H�Q�W�V���D�Q�G���W�H�D�F�K�H�U�V�����3�D�U�W�L�F�L�S�D�Q�W�������F�R�P�P�H�Q�W�H�G���R�Q���W�K�H���³�V�W�X�G�H�Q�W-

�V�X�S�S�R�U�W���R�U�L�H�Q�W�H�G�´���Q�D�W�X�U�H���R�I���W�K�H�L�U���V�F�K�R�R�O�¶�V���W�H�F�K���W�H�D�P�����D�G�G�L�Q�J�����³���������>�W�K�H�@���W�H�F�K���S�H�R�S�O�H���R�Q���\�R�X�U��

�F�D�P�S�X�V���D�U�H���W�K�H���J�D�W�H�N�H�H�S�H�U�V���«�$�Q�G���Z�L�W�K�R�X�W���W�K�H�P�����Z�H���F�D�Q�
�W���G�R���L�W���´���3�D�U�W�L�F�L�Sant 7 followed up, 

�Q�R�W�L�Q�J�����³�7�K�R�V�H���S�H�R�S�O�H���U�X�Q���R�X�U���V�F�K�R�R�O���Q�R�Z���´���3�D�U�W�L�F�L�S�D�Q�W�������H�F�K�R�H�G���W�K�L�V���V�H�Q�W�L�P�H�Q�W�����F�R�P�P�H�Q�W�L�Q�J��

�W�K�D�W���D�W���W�K�H�L�U���V�F�K�R�R�O�����³�«�W�K�H�\�
�Y�H���>�D�G�P�L�Q�L�V�W�U�D�W�R�U�V�@���D�O�Z�D�\�V���E�H�H�Q���Y�H�U�\���V�X�S�S�R�U�W�L�Y�H���R�I���W�H�F�K���D�Q�G�«�Y�H�U�\��

good about getting technology into everybody's class�U�R�R�P�V���L�Q���R�Q�H���Z�D�\���R�U���D�Q�R�W�K�H�U�«�V�R���,���I�H�H�O��

�W�K�D�W�
�V���E�H�H�Q���D���K�X�J�H���E�R�R�V�W���´���3�D�U�W�L�F�L�S�D�Q�W�������U�H�I�H�U�U�H�G���W�R���W�K�H�L�U���U�H�V�R�X�U�F�H���W�H�D�F�K�H�U���D�Q�G���F�R�D�F�K���D�V���V�L�P�L�O�D�U�O�\��

�V�X�S�S�R�U�W�L�Y�H�����G�H�V�F�U�L�E�L�Q�J���W�K�H�P���D�V���³�������P�R�U�H���R�I���D���F�K�H�H�U�O�H�D�G�H�U�����E�H�F�D�X�V�H���W�K�H�\�«���>�J�L�Y�H���X�V�@��

�H�Q�F�R�X�U�D�J�H�P�H�Q�W���´�� 

Participants shared that their fellow teachers and coworkers served as yet another support 

�V�\�V�W�H�P�����3�D�U�W�L�F�L�S�D�Q�W�������U�H�I�H�U�U�H�G���W�R���W�K�H���W�H�D�F�K�H�U�V���D�W���W�K�H�L�U���V�F�K�R�R�O���K�R�O�G�L�Q�J���D���S�O�H�W�K�R�U�D���R�I���L�Q�V�L�J�K�W�����³�,���W�K�L�Q�N��

that a lot of teachers on this campus actually have various wh�H�H�O�K�R�X�V�H�V���R�I���W�H�F�K�Q�R�O�R�J�\���´��

�3�D�U�W�L�F�L�S�D�Q�W�������I�X�U�W�K�H�U���H�[�S�O�D�L�Q�H�G���W�K�D�W���G�X�U�L�Q�J���W�K�H���³�N�H�U�I�X�I�I�O�H�´���Z�K�H�Q���V�K�L�I�W�L�Q�J���W�R���D�O�O���G�L�V�W�D�Q�F�H���O�H�D�U�Q�L�Q�J����

teachers held their own workshops on everything from Infinite Campus to Pear Deck, which they 

�G�X�E�E�H�G���³�D���O�D�U�J�H-�V�F�D�O�H�«�W�H�F�K�Q�R�O�R�J�L�F�D�O��cross-�S�R�O�O�L�Q�D�W�L�R�Q���´���3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G�����³�������Z�K�D�W���Z�H���J�R�W��

�I�U�R�P���W�K�H���6�W�D�W�H���Z�D�V���P�R�V�W�O�\���J�X�L�G�H�O�L�Q�H�V�����E�X�W���Q�R���U�H�D�O�����Q�R���V�S�H�F�L�I�L�F�V�«���D�Q�G���V�R����we ended up coming up 

�Z�L�W�K���W�K�H���V�S�H�F�L�I�L�F�V���R�Q���R�X�U���R�Z�Q���´���2�W�K�H�U���S�D�U�W�L�F�L�S�D�Q�W�V���F�R�P�P�H�Q�W�H�G���R�Q���U�H�D�F�K�L�Q�J���R�X�W���W�R���F�R�O�O�H�D�J�X�H�V���D�V���D��

source of support.  Participant 2 described leaning on fellow teachers as the best resource and 

�U�H�F�R�P�P�H�Q�G�H�G���F�R�Q�Q�H�F�W�L�Q�J���Z�L�W�K���R�Q�H���Z�K�R���³���������K�D�V experience with technology, who uses it in their 

classroom. So that way you can get ideas and you can kind of spitball idea�V�«�Z�K�H�Q���\�R�X���U�X�Q���L�Q�W�R��

�K�L�F�F�X�S�V�����\�R�X���F�D�Q���D�V�N���T�X�H�V�W�L�R�Q�V���D�Q�G���W�K�H�Q���J�H�W���V�R�P�H���D�G�Y�L�F�H���´���3�D�U�W�L�F�L�S�D�Q�W�������F�R�P�P�H�Q�W�H�G�����³�������W�K�D�Q�N��

�J�R�R�G�Q�H�V�V���I�R�U���P�\���G�H�S�D�U�W�P�H�Q�W�����E�H�F�D�X�V�H���W�K�H�\���D�U�H���D�O�Z�D�\�V���O�L�N�H�����W�U�\���W�K�L�V���Q�H�Z���D�S�S�����,�W�¶�V���Z�R�Q�G�H�U�I�X�O���´��
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�Z�K�L�O�H���3�D�U�W�L�F�L�S�D�Q�W�������H�F�K�R�H�G���D���V�L�P�L�O�D�U���I�H�H�O�L�Q�J�����V�X�J�J�H�V�W�L�Q�J���W�K�H���Q�H�H�G���I�R�U���³�O�H�D�Q�L�Q�J���R�Q���F�R�Z�R�U�N�H�U�V���´��

Participant 6 stated: 

So being able to lean on people and ask questions. That was a huge, a huge impact on me 

for sure. Having other teachers that have access to all these tools that know what they're 

�G�R�L�Q�J���W�R�R�«�W�K�D�W�
�V���E�H�H�Q���U�H�D�O�O�\���K�H�O�S�I�X�O���W�R���K�D�Y�H���F�R�Z�R�U�N�H�U�V���D�Q�G���D�F�W�X�D�O���W�H�F�K���V�X�S�S�R�U�W���V�W�D�I�I���W�K�D�W��

are paid to help and then steer us in the right direction. 

�3�D�U�W�L�F�L�S�D�Q�W�������V�K�D�U�H�G���W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���³�D�G�G�L�Q�J���P�R�U�H���L�G�H�D�V���W�R���\�R�X�U���W�R�R�O�E�H�O�W�´���E�\���V�H�H�N�L�Q�J���W�K�H��

�V�X�S�S�R�U�W���R�I���R�W�K�H�U���W�H�D�F�K�H�U�V�����³So seeing different ways that people use it [technology]...and finding 

what you could adapt to your own classroom, your own teaching style. Because again, 

�H�Y�H�U�\�E�R�G�\�
�V���W�H�D�F�K�L�Q�J���V�W�\�O�H�V���>�D�U�H�@���G�L�I�I�H�U�H�Q�W���´�� 

Aside from the adults on campus, teachers mentioned the need to draw on the help of the 

students for technological support. Participant 8 described this shifting of roles:  

A lot of students are more comfortable navigating online pages, navigating online sites, 

or using online apps than they are even just, you know, keeping their pencils sharp...it's 

pretty wild, the degree to which that comfort level is shifted, you know, and it's the adults 

who for a long time have kind of been trying to catch up.   

Participant 7 recognized this may pose a challenge for some, because this goes against the typical 

student-teacher dynamic that has pervaded traditional education. Participant 7 commented:  

And �W�K�D�W�¶�V���Q�R�W���Q�R�U�P�D�O���I�R�U���X�V�����:�K�H�Q���Z�H�
�U�H���W�H�D�F�K�H�U�V�����Z�H���Z�H�U�H���W�D�X�J�K�W���I�U�R�P���Y�H�U�\���H�D�U�O�\���R�Q���L�Q��

our career that we're the knower and we're the imparter of the knowledge, and when it 

comes to technology, they [the students] know it better than we do. And we have to be 

comfortable with that. And we have to lean into that and learn from them. 
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Several other teachers noted the importance of seeking help from the students. Participant 4 

�H�[�S�O�D�L�Q�H�G���W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���³�1�R�W���E�H�L�Q�J���V�F�D�U�H�G���R�I���P�H�V�V�L�Q�J���L�W���>�W�K�H���W�H�F�K�Q�R�O�R�J�\�@���X�S�����E�H�F�D�X�V�H���W�K�H��

�N�L�G�V���Z�L�O�O���V�K�R�Z���\�R�X���K�R�Z���W�R���G�R���L�W���´���3�D�U�W�L�F�L�S�D�Q�W�������V�K�D�U�H�G���D���V�L�P�L�O�D�U���V�H�Q�W�L�P�H�Q�W�����V�X�J�J�H�V�W�L�Q�J�����³�,���P�H�D�Q����

whenever [you] start learning, you never stop learning, you know, and everyone's a teacher, 

�L�Q�F�O�X�G�L�Q�J���R�X�U���N�L�G�V�����:�H���O�H�D�U�Q���V�W�X�I�I���I�U�R�P���>�R�X�U�@���V�W�X�G�H�Q�W�V���D�O�O���W�K�H���W�L�P�H���´���3�D�U�W�L�F�L�S�D�Q�W�������V�K�D�U�H�G���D���V�L�P�L�O�D�U��

belief regarding the role of students as mentors:  

...just being like a very student-�F�H�Q�W�H�U�H�G���W�H�D�F�K�H�U�«�D�F�F�H�S�W�L�Q�J���W�K�D�W���,���G�R�Q�
�W���N�Q�R�Z���D�O�O���W�K�D�W��

much about it [technology]...there's been things that students have taught me, you know, 

�V�R���R�S�H�Q�L�Q�J���L�W���X�S���W�R���W�K�H�P�����E�U�L�Q�J�L�Q�J���W�K�H�L�U���N�Q�R�Z�O�H�G�J�H�«�K�D�V���K�H�O�S�H�G���P�H���J�U�R�Z���� 

 Leaning on the support of others in times of technological need, be it support staff, fellow 

teachers, or even the students themselves, was recommended across the board. Participants 

shared high value beliefs and the importance of effective technology integration to support 

student learning. Quality technology-supported practices, however, do not always manifest in a 

vacuum. Common among participants was the belief that by investing in others as both a source 

of support and inspiration, much can be achieved. Findings helped answer research question 

three by revealing distinguishing features of teachers who integrate technology to promote HOT. 

Category 4.2: Lifelong Learner 

 In addition to seeking guidance from colleagues and students, participants also shared 

opportunities for growth by voluntarily attending professional development (PD) classes. 

Participant 6 shared at the beginning of their technological journey an inspirational PD 

opportunity: 

And like two people came over from Silicon Valley, actually, that work at Google. And 

�W�K�H�\���U�D�Q���D���I�U�H�H���Z�R�U�N�V�K�R�S�«�,���Z�H�Q�W���W�K�U�R�X�J�K���W�K�H���Z�K�R�O�H���W�K�U�H�H- or five-day training, and it 
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was like mind blowing. And that was all about [an] introduction to G Suite, from email to 

Google Slides. And it was all focused on how to use it for teacher instruction and student 

�F�R�O�O�D�E�R�U�D�W�L�R�Q�«�W�K�D�W���Z�D�V���K�X�J�H�����7�K�D�W���Z�D�V���V�R�P�H�W�K�L�Q�J���W�K�D�W���U�H�D�O�O�\���G�L�G���K�H�O�S���P�H���J�U�R�Z���I�R�U���V�X�U�H�� 

�3�D�U�W�L�F�L�S�D�Q�W�������D�O�V�R���G�H�V�F�U�L�E�H�G���D�W�W�H�Q�G�L�Q�J���³�������D���*�R�R�J�O�H���3�'���Z�K�H�U�H���W�K�H�\���W�D�X�J�K�W���X�V���K�R�Z���W�R���X�V�H��

PowerPoint, and the drawing one on there, and just different cheat sheets on how to do different 

�W�K�L�Q�J�V�����7�K�D�W���K�H�O�S�H�G���P�H���R�X�W���D���O�R�W���Z�L�W�K���*�R�R�J�O�H���´���3�D�U�W�L�F�L�S�D�Q�W�������F�R�P�P�H�Q�W�H�G���Uegarding the 

�L�Q�V�S�L�U�D�W�L�R�Q�D�O���L�P�S�D�F�W���R�I���3�'�����³So I was excited to use tech. And I was interested. So, I started 

taking a whole bunch of professional development with Google. I don't even know, like Google 

Excel, Google Docs, Google, all the Google PD classes a�Y�D�L�O�D�E�O�H���´���3�D�U�W�L�F�L�S�D�Q�W�������Q�R�W�H�G���D�Q�R�W�K�H�U��

�E�H�Q�H�I�L�W���R�I���D�W�W�H�Q�G�L�Q�J���3�'���F�O�D�V�V�H�V���Z�D�V���³�������I�L�J�X�U�L�Q�J���R�X�W���Z�K�D�W���L�V���Q�H�Z�����Z�K�D�W���L�V���F�R�R�O�����$�Q�G���W�K�H�Q���M�X�V�W��

�W�U�\�L�Q�J���L�W���´��Other teachers describe the benefit of PD and how it helped inspire them to try 

�V�R�P�H�W�K�L�Q�J���Q�H�Z�����3�D�U�W�L�F�L�S�D�Q�W�������G�H�V�F�U�L�E�H�G���W�K�H�L�U���U�H�F�H�Q�W���W�U�D�L�Q�L�Q�J�����³�������D���3�(���Z�R�U�N�V�K�R�S���I�R�U���4�5���F�R�G�H�V�«�´��

and immediately integrated what was learned in their classroom, allowing the researcher to 

observe the inaugural lesson. Participant 1 described an opportunity to attend an International 

Socie�W�\���I�R�U���7�H�F�K�Q�R�O�R�J�\���L�Q���(�G�X�F�D�W�L�R�Q�����,�6�7�(�����F�R�Q�I�H�U�H�Q�F�H���L�Q�������������D�Q�G���K�R�Z���W�K�D�W���³�������R�S�H�Q�H�G���X�S���V�R��

many more doors, and doors beyond doors, �O�L�N�H�����\�R�X���N�Q�R�Z�����W�K�L�V���Z�H�E���R�I���S�R�V�V�L�E�L�O�L�W�L�H�V�«�´���D�Q�G��

�Q�R�W�H�G���E�H�L�Q�J���³�S�U�H�W�W�\���I�R�U�W�X�Q�D�W�H���W�R���J�R���W�K�H�U�H�«���U�L�J�K�W���E�H�I�R�U�H���W�K�H���Y�L�U�W�X�D�O���\�H�D�U������ 

These myriad opportunities allowed for ongoing growth consistent with remaining a life-

long learner. Participant 8 explained this growth process relative to technology integration:  

�6�R���D�V���O�R�Q�J���D�V���\�R�X�
�U�H���Z�L�O�O�L�Q�J���W�R���W�U�X�V�W���L�Q�«���\�R�X�U���R�Z�Q���D�E�L�O�L�W�\���W�R���O�H�D�U�Q���D�V���D���O�L�I�H�O�R�Q�J���O�H�D�U�Q�H�U����

�W�K�H�Q���\�R�X���Z�L�O�O���Q�R�W���O�H�W���\�R�X�U�V�H�O�I���G�R�Z�Q���D�V���O�R�Q�J���D�V���\�R�X���M�X�V�W���N�H�H�S���P�R�Y�L�Q�J���I�R�U�Z�D�U�G�«�W�D�N�L�Q�J��

note of what's working for you and what's not. 

 Participant 6 noted, however, that as pre-service teachers, there is often no direct 
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instruction on how to effectively integrate technology into the classroom. This leaves many 

teachers: 

�«���M�X�V�W���W�U�\�L�Q�J���W�R���I�L�J�X�U�H���H�Y�H�U�\�W�K�L�Q�J���R�X�W���R�Q���\�R�X�U���R�Z�Q�����E�H�F�D�X�V�H���W�K�D�W�
�V���V�R�P�H�W�K�L�Q�J���\�R�X�
�U�H���Q�H�Y�H�U��

really taught. Like, I was never taught really how to integrate that [technology] in when I 

�Z�D�V���J�R�L�Q�J���W�R���F�R�O�O�H�J�H�«�L�W���Z�D�V���M�X�V�W���N�L�Q�G���R�I���D�V�V�X�P�H�G���\�R�X���N�Q�H�Z���K�R�Z���W�R���G�R���L�W�����R�U you'd figure 

�L�W���R�X�W�����$�Q�G���W�K�H�Q���H�Y�H�Q�����\�R�X���N�Q�R�Z�����Z�K�H�Q���,���V�W�D�U�W�H�G���R�I�I�L�F�L�D�O�O�\���W�H�D�F�K�L�Q�J�«�,���Z�D�V���Q�H�Y�H�U���W�D�X�J�K�W��

�K�R�Z���W�R���X�V�H���D�Q�\���R�I���W�K�H�V�H���D�S�S�V���R�U���D�Q�\�W�K�L�Q�J�«�V�R���M�X�V�W���\�H�D�K�����O�R�W�V���R�I���W�U�L�D�O���D�Q�G���H�U�U�R�U����Lots of trial 

and error. 

Participant 7 also commented on the lack of direct instruction surrounding technology 

�L�Q�W�H�J�U�D�W�L�R�Q�����³�:�H���G�L�G�Q�
�W���N�Q�R�Z���K�R�Z���W�R���W�D�N�H���W�K�D�W���N�L�Q�G���R�I���W�H�F�K�Q�R�O�R�J�\���D�Q�G���W�X�U�Q���L�W���L�Q�W�R���L�Q�V�W�U�X�F�W�L�R�Q��

because we were never taught to teach like that. But we had to kind of figur�H���R�X�W���K�R�Z�«�´��

Participant 8 expanded on this idea, suggesting the need to embrace uncertainty and stay curious. 

In addition to seeking support within their schools and classrooms, participants described 

the importance of growing in practice by seeking professional development opportunities. In this 

regard, they illustrated a quest to remain lifelong learners by seizing growth opportunities rather 

than allowing uncertainty or a potential lack of training to derail them.  

Summary 

Findings from phase one of the study suggest that technology was integrated 

predominantly in lower-order ways. Based on a 5-point Likert scale, when broken down into 

higher-order (M = 2.68 SD = 1.16) and lower-order (M = 3.13, SD = 1.15) categories, 

overarchingly, participants self-reported as integrating technology for understanding (M = 3.53, 

SD = 1.04), which fell into the lower tier of Bloom's Taxonomy, most often, while creating, the 

highest overall level, was found to be integrated least often (M = 2.42, SD = 1.21). Regarding 
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participants' Values Beliefs (M = 5.31, SD = 1.32), on a 7-point Likert scale, the importance sub-

construct was rated highest (M = 5.40, SD = 1.36), whereby participants indicated the importance 

of being good at technology integration. Lastly, Ability Beliefs (M = 3.86, SD = 0.96), using a 5-

point Likert scale, indicated that 24 (31.6%) participants strongly agreed with feeling 

comfortable with technology, while 30 (39.5%) agreed. Despite participants' above-average 

values and ability beliefs surrounding technology integration, phase one data suggested that 

technology use was still hovering at the lower tiers of Bloom's Taxonomy. 

 In Phase 2, six themes emerged regarding the way technology was employed in practice 

to promote HOT. Theme one surrounded the need for deliberate planning, structuring, and 

delivery of lessons to prepare students to meet the demands of higher cognitive tasks. The second 

theme emerged surrounding the varying roles that teachers assume within the classroom, 

suggesting that as learners are empowered and less reliant, teachers can better provide targeted 

assistance to struggling students. Theme three emerged surrounding key components of 21st-

century skills such as collaboration, communication, and ongoing feedback necessary to 

strengthen the learning process. Theme four indicated that as access to myriad technology-

centered opportunities are made available, resources and experiences unfold that would 

otherwise not be possible without technology, thus promoting rigor. The fifth theme surrounded 

specific ways technology supported the promotion of HOT skills, whereby varied end products 

resulted in students assuming the role of content creators. Lastly, theme six surrounded 

cultivating a student-centered, positive learning environment where students thrived despite the 

increasingly complex nature of higher-order tasks.  

 Finally, data from phase one and phase two were mixed. Theme one surrounded the 

importance of judicious technology use to promote student success, balancing technology use 
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and non-digital tools. Inherent in this theme and supported by phase one survey data regarding 

interest in incorporating technology into classroom practice (M = 6.63, SD = 0.52) on a 7-point 

scale, �S�D�U�W�L�F�L�S�D�Q�W�V���L�Q�G�L�F�D�W�H�G���W�K�D�W���W�H�F�K�Q�R�O�R�J�\���L�V���³�D���P�X�V�W���´���7�K�H�P�H���W�Z�R���X�Q�G�H�U�V�F�R�U�H�G���E�R�W�K���W�K�H��

benefits and challenges surrounding technology integration, but ultimately, the need to 

circumvent issues so they do not detract from the learning experience, capitalizing �R�Q���W�H�D�F�K�H�U�V�¶��

abilities to overcome these barriers without hesitation. Phase one survey data echoed this notion 

in that participants demonstrated and self-reported their ability to circumvent technology-

centered issues to ensure ongoing learning (M = 4.63, SD = 0.52) based on a 5-point Likert scale. 

�7�K�H�P�H���W�K�U�H�H���V�X�J�J�H�V�W�H�G���W�K�D�W���G�H�V�S�L�W�H���W�H�D�F�K�H�U�V�¶���F�R�P�I�R�U�W���O�H�Y�H�O�V�����F�R�Q�W�L�Q�X�L�Q�J���W�R���J�U�R�Z���D�Q�G���H�Y�R�O�Y�H���L�Q��

practice was commonplace. Participants evolved to feel comfortable with technology, confirming 

initial self-report data on a 5-point Likert scale (M = 4.75, SD = 0.46). Lastly, theme four 

surrounded a willingness to lean on others and continuously expand technology-centered 

classroom practices in the spirit of life-long learning. Through initial self-report Ability  beliefs 

survey data, participants indicated they had the skills to use technology in the classroom (M = 

4.63, SD = 0.52), and qualitative findings confirm this assumption. The ability to integrate 

technology effectively was fortified through key support agents at the school level and beyond.  
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CHAPTER 5. DISCUSSIO! A!D CO!CLUSIO!S  

Decades of literature suggest that in the K-12 realm (Kopcha et al., 2020), technology 

access has become more steadily pervasive whereas technology use practices have stagnated 

(Gomez et al., 2022; Kopcha et al., 2020). This is due to teacher-dominated classrooms (Kopcha 

et al., 2020) where technology is not utilized optimally (Gomez et al., 2022; Wijnen et al., 2023) 

to promote HOT (Wijnen et al., 2023). This is particularly true for low-socioeconomic schools, 

which tend to use technology in low-order ways as compared to their high-socioeconomic 

counterparts (Hohlfeld et al., 2017; Sardone, 2019; Tawfik et al., 2016; Warschauer, 2007), 

thereby perpetuating digital inequity (Cheah et al., 2023).   

Using an explanatory sequential mixed methods design, this study aimed to better 

understand how technology was being used in low-income, public middle schools in ways that 

promoted HOT�����$�G�G�L�W�L�R�Q�D�O�O�\�����W�K�L�V���V�W�X�G�\���V�R�X�J�K�W���W�R���X�Q�G�H�U�V�W�D�Q�G���W�H�D�F�K�H�U�V�¶���E�H�O�L�H�I�V���U�H�J�D�U�G�L�Q�J��

successful technology integration practices that do support HOT, with the goal of understanding 

their common practices, attitudes, and values.  

�7�K�L�V���F�K�D�S�W�H�U���Z�L�O�O���H�[�S�O�R�U�H���W�K�H���V�W�X�G�\�¶�V���N�H�\���I�L�Q�G�L�Q�J�V���Z�K�L�O�H���I�R�U�J�L�Q�J���F�R�Q�Q�H�F�W�L�R�Q�V���W�R���W�K�H��

literature. Additionally, takeaways pertaining to the conceptual framework will be explored, as 

will practical implications and recommendations for future research. Limitations that surfaced 

during the study will also be discussed. 

Major Findings  

 
 Perhaps the most significant outcome of this study was the idea that technology-

supported HOT is not strictly outcome based. In other words, what participants asked their 

students to do (e.g., participate in digital simulations) or create (e.g., websites) only represented 
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one area of technology integration that supported HOT. Rather, findings from the current study 

suggest that the process (up-front teacher planning, delivery, and structuring of the lesson) and 

the judicious integration of technology were fundamental precursors to quality end products 

and/or learning outcomes. This was made possible by creating a carefully crafted, student-

centered learning environment. Figure 5.1 attempts to visualize this technology-supported 

�L�Q�V�W�U�X�F�W�L�R�Q�D�O���D�S�S�U�R�D�F�K�����$�G�G�L�W�L�R�Q�D�O�O�\�����W�H�D�F�K�H�U�V�¶ technology-centered beliefs and abilities played a 

vital role in all facets of process, environment, and product, thereby supporting the attainment of 

HOT. 

Figure 5.1. 

 Instructional Approach to Promotion of Technology-Centered HOT Practices 
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Finding 1: Structure on the Front End (Process) Allows for Increased 

Complexity on the Back End (Product) 

By examining how technology was integrated in ways that promoted HOT, this study 

underscored the importance of careful and deliberate instructional planning. Participants 

explained how they steadfastly used backward mapping, starting with the end in mind, when 

planning instruction. This occurred before they determined how technology could best support 

content and delivery. Existing literature confirms these decisions as key to supporting 

pedagogical practices. According to Gomez et al. (2022), effective integration requires 

�N�Q�R�Z�O�H�G�J�H���R�I���³�K�R�Z�����Z�K�\�����D�Q�G���Z�K�H�Q�´�����S���������������U�H�J�D�U�G�L�Q�J���W�H�F�K�Q�R�O�R�J�\���L�Q�W�H�J�U�D�W�L�R�Q���W�R���D�P�S�O�L�I�\��

teaching practices and thereby promote student learning. Several participants shared that content 

and the desired end-product dictated technology integration. Decisions regarding pedagogical 

�S�U�D�F�W�L�F�H���D�U�H���V�X�S�S�R�U�W�H�G���E�\���O�L�W�H�U�D�W�X�U�H���D�Q�G���V�X�J�J�H�V�W���W�K�D�W���W�H�F�K�Q�R�O�R�J�\���V�K�R�X�O�G���V�H�U�Y�H���D�V���D���³�F�D�W�D�O�\�V�W���I�R�U��

�W�H�D�F�K�L�Q�J���D�Q�G���O�H�D�U�Q�L�Q�J�´�����&�K�H�D�K���H�W���D�O�������������������S�����������Z�L�W�K��a �I�R�F�X�V���R�Q���F�R�Q�W�H�Q�W�����*�D�U�F�t�D�(�9�D�Q�G�H�Z�D�O�O�H��

Garc’a et al., 2022). Integration should support increased learning (Bowman et al., 2022) instead 

of focusing on the technology tools and applications themselves (Bowman et al., 2022; Cheah et 

al., 2023). According to Kopcha et al. (2020), the processes teachers undergo to decide how and 

when to incorporate technology are lacking in current research, while Cheah et al. (2023) noted 

this as a critical component to understanding ways to support digital equity for disadvantaged 

students. Findings from this study suggested commonalities in the ways Title I middle school 

teachers plan for and prepare technology-integrated lessons to support HOT.  

Scaffolding the Learning 

�,�Q�W�H�J�U�D�O���W�R���V�X�S�S�R�U�W�L�Q�J���+�2�7���Z�D�V���W�K�H���W�H�D�F�K�H�U�V�¶���D�E�L�O�L�W�\���W�R���V�F�D�I�I�R�O�G���W�K�H���O�H�D�U�Q�L�Q�J���S�U�R�F�H�V�V���L�Q��

�Z�K�D�W���S�D�U�W�L�F�L�S�D�Q�W�V���U�H�I�H�U�U�H�G���W�R���D�V���³�J�X�L�G�H�G���L�Q�V�W�U�X�F�W�L�R�Q�´���R�U���³�J�X�L�G�H�G���U�H�O�H�D�V�H���R�I���L�Q�V�W�U�X�F�W�L�R�Q���´���7�H�D�F�K�H�U�V��
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demonstrated and explained the structure of such instruction which entailed a gradual release of 

responsibility to enhance student learning without creating unintended barriers to understanding 

(Lowyck, 2014). Teachers were observed delivering instructions in a step-by-step sequence, with 

direct instruction followed by eventual opportunities for student self-discovery and practice. 

Mayer (2004) suggests this degree of structure helps create a robust foundational understanding 

of concepts needed for eventual higher levels of cognitive processing. Explicit teaching of 

concepts and modeling of metacognition allows for more meaningful participation as tasks 

ramped up in complexity (Wijnen et al., 2023). In addition, students assumed ownership of the 

learning process. According to existing literature, this direct structuring of the learning is 

essential for students to learn how to become critical thinkers (Wijnen et al., 2023). Participants 

expressed the importance of clarifying ideas but then backing off to allow students to discuss and 

connect with the content, while ensuring timely feedback to concretize accurate understanding. 

This included modeling and scaffolding of the technology itself so as not to inadvertently create 

unnecessary barriers to learning. Through direct instruction, opportunities for independent and 

collaborative student work, and feedback, teachers promoted opportunities for higher levels of 

cognition through a well-scaffolded learning process (Hern‡ndez et al., 2022).  

Dynamic Decision Making 

 In order to meet the needs of all learners, participants shared the ways they continuously 

made decisions in fluid and organic ways. Kopcha et al. (2020) described this process whereby 

�W�H�F�K�Q�R�O�R�J�\���L�V���S�D�U�W���R�I���D���³�G�\�Q�D�P�L�F���V�\�V�W�H�P�´���Z�K�H�U�H���³�L�Q�W�H�U�D�F�W�L�R�Q���L�V���H�P�H�U�J�H�Q�W���D�Q�G���F�R�Q�W�H�[�W���G�U�L�Y�H�Q�´�����S����

734). For some participants, this meant variety in practice and not necessarily doing things the 

same way each year or even from class period to period. One participant shared the importance 

�R�I���³�E�D�V�L�Q�J���L�W���D�O�O���R�I�I���I�U�R�P���W�K�H���N�L�G�V�´���D�Qd catering to the needs of the learners in the class. Other 
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participants echoed a similar sentiment, describing having to change technology-based programs 

that were not an optimal fit for the students, or just knowing when to slow instruction down or 

when to move along at a quicker pace.  

Monitoring students via applications like Hapara or Pear Deck allowed teachers to guide, 

direct, and gently push students toward success in real time. This allowed for on-the-spot 

suggestions, announcements, and even shifts in how something was explained to meet the needs 

of learners in that particular time and space. Participants also reported using Google Forms for 

the articulation of learning goals and to ensure student clarity of tasks. Others used applications 

like Mentimeter to gain on-the-spot feedback, which served to tailor the needs of students and 

helped drive current and future instruction. These results reflect previous studies whereby 

�W�H�D�F�K�H�U�V�¶ technology-centered practices ebb and flow in response to emergent circumstances 

(Kopcha et al., 2020). These practices allowed for the gradual intensification of learning by first 

�H�Q�V�X�U�L�Q�J���W�K�D�W���L�Q�G�L�Y�L�G�X�D�O���V�W�X�G�H�Q�W�V�¶���Q�H�H�G�V���Z�H�U�H���E�H�L�Q�J���P�H�W�� 

Finding Balance via Judicious Technology Integration 

 One unexpected finding was that for successful technology integration to ensue, the 

technology itself did not always assume a leading role. All but one participant expressed a need 

for balance when it comes to technology integration, suggesting that paper and pencil were also 

integral to the learning process, depending on the point of instruction. Irwin et al. (2022) noted 

the need for this balance, suggesting that technology, though a powerful resource, should be used 

as a supplement to learning. Participants were observed asking their students to use paper and 

pencil when taking notes at the start of a unit, using paper versions of mind maps for project 

planning and brainstorming ideas, or even during the peer editing process.  
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Participants also expressed concern regarding students who did not have access to the 

internet at home and the unfair reality of a solely digital curriculum for those students. This 

�D�O�L�J�Q�V���Z�L�W�K���Z�K�D�W���$�J�X�O�L�D�U�����������������F�D�O�O�H�G���³�S�D�W�W�H�U�Q�V���R�I���L�Q�H�T�X�L�W�\�´�����S�����������������D��long-standing practice 

whereby teachers assign homework that necessitates technology-based resources students do not 

necessarily have access to. This also reflects the work of Deepa et al. (2022), who suggested that 

while technology has the capacity to enhance learning, it also has the propensity to perpetuate 

further inequality. Many participants within the study noted these disparities and sought to 

balance digital and non-digital resources to counter potentially inequitable practices.  

What was also curious about this finding was that although teachers who align with a 

learner-centered, constructivist paradigm are said to more aptly include technology in their 

classrooms (Francom, 2020; Irwin et al., 2022), Kopcha et al. (2020) suggested they appear to do 

so less often, as constructivist practices tend to take more time than teacher-centered practices, 

due to the complex nature of implementation. This was observed in practice when the researcher 

arrived for a scheduled observation, but the participant was readying their students for an 

upcoming research assignment, and as such, no technology was employed on that given day. The 

researcher was invited back three days later when preliminary work was complete, and 

technology was at the forefront once again. Thus, the need for balancing and appropriately 

scaffolding technology to ensure success as lessons pushed students towards higher levels of 

cognition remained increasingly evident. 

Lastly, although teachers expressed the importance of ensuring technology plays a 

supportive role in the learning process, they did share their rationale as to why it was so 

important in a real-world context (Irwin et al., 2022). Participants expressed that students are 

�³�«�L�Q���W�K�H���W�H�F�K�Q�R�O�R�J�\���D�J�H�´���D�Q�G���Q�R�W�H�G���W�K�D�W���W�K�H�\���³�Q�H�H�G���W�H�F�K�Q�R�O�R�J�\���W�R���S�U�H�S�D�U�H���W�K�H�P���I�R�U���W�K�H���I�X�W�X�U�H���´��
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These beliefs align with current research conducted by Irwin et al. (2022), who found that 

although technology played a supplemental role in instructional practices, it was crucial in 

preparing students for the real world. Other research argues that technology is necessary for 

education ���*�D�U�F�t�D�(�9�D�Q�G�H�Z�D�O�O�H���*�D�U�F�t�D���H�W���D�O������������������and economic potential, as well as for success 

in the larger global community ���&�K�H�D�K���H�W���D�O�������������������*�D�U�F�t�D�(�9�D�Q�G�H�Z�D�O�O�H���*�D�U�F�t�D���H�W���D�O������������������ 

It should be noted, however, that one participant held fast to the idea that technology 

integration should not serve as a supplement. This participant felt that technology should be 

�³�I�X�O�O�\���L�Q�W�H�J�U�D�W�H�G���L�Q���H�Y�H�U�\���D�V�S�H�F�W���R�I���W�K�H���F�O�D�V�V�U�R�R�P���´���7�K�R�X�J�K���W�K�L�V���E�H�O�L�H�I���F�R�X�Q�W�H�U�V���W�K�H��

overwhelming opinions of all the other participants, it does align with the work of Ertmer and 

Ottenbreit-Leftwich (2010), who suggested the need for a shift in perspective to one where 

technology infiltrates every component of the teaching profession in order to positively impact 

student learning.  

Planning, scaffolding, and continuously shifting practice to meet student needs while 

knowing when and how to employ technology all worked together to support the attainment of 

HOT. Findings suggest that for learning to take place at higher cognitive levels, technology-

supported lessons should begin with a deliberate, graduated, and structured delivery system. 

Finding 2: Promotion of a Student-Centered Environment Allows for Targeted, 

Individualized Instruction 

 The second significant finding centered around the learning environment and the ways it 

promoted technology-supported HOT. As participants mindfully scaffolded the learning process, 

gradually relinquished authority, and charged students with ownership of the learning process, a 

student-centered environment resulted. This surfaced in the classroom when participants 

encouraged students to coach their peers, lead collaborative groups, and manage materials, 
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including the technology itself. According to the literature, one benefit of technology integration 

is that it cultivates a more student-centered environment (Firmin & Genesi, 2013; Francom, 

�������������*�H�H�U���H�W���D�O�������������������*�R�P�H�]���H�W���D�O�������������������+�D�U�P�D�Q�G�D�R�÷�O�X���%�D�]���H�W��al., 2018; Lim & Tschopp-

Harris, 2018; Reiser, 2001; Ross, 2020; United States Department of Education, 2016) instead of 

a teacher-centered environment where the teacher uses technology for content delivery 

(Pourhosein Gilakjani et al., 2013). Student-centered environments allow participants to act as 

guides, facilitators (United States Department of Education, 2016) and mentors (Firmin & 

Genesi, 2013). This practice was observed, and technology provided students the tools necessary 

to assume responsibility and authority over their own learning. The concept of a student-centered 

environment dates back over a decade via the work of Ertmer et al., (2012) and is still relevant 

today (Irwin et al., 2022). Consistent with existing literature, establishing a student-centered 

environment freed participants to take note of struggling students and offer them targeted, 

individualized feedback and support (Varier et al., 2017; Warschauer et al., 2014). Participants 

checked in with students, asked clarifying questions, or even helped them navigate their 

technology, as was the case during science simulations or partner work when preparing a lesson 

to teach to the class. This targeted support was further beneficial when the work advanced to 

encompass higher levels of cognition, whereby students were tasked with analyzing, evaluating, 

and/or creating content. As a result of a self-directed environment, participants were then able to 

mobilize, assist, and offer equitable learning opportunities to all learners in their classrooms. 

Upholding a Constructivist Ideology  

 Inherent in a student-centered learning environment is adherence to a constructivist 

ideology. Contrary to what some may associate with a constructivist approach, this does not 

imply free reign (Lowyck, 2014; Mayer, 2004; Pourhosein Gilakjani et al., 2013) but rather, is 
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crafted through explicit scaffolding, modeling (Lowyck, 2014; Sasson et al., 2018), and guidance 

(Sasson et al., 2018) on the part of the teacher. This approach, where focus was placed on the 

creation of knowledge (Mitry , 2021) while students were given the opportunity to connect new 

knowledge to previous learning (Anderson et al., 2001; Lowyck, 2014; Mayer, 2004; Mitry , 

2021; Powell & Kalina, 2009; Sasson et al., 2018) was observed across most phase two 

participants whereby they activated prior knowledge from previous periods or made learning 

relevant to the students via personal connections.  

Noted in the literature is a tendency toward a pervasive misalignment between what is 

practiced and what is perceived as occurring (Sasson et al., 2018). In other words, teachers 

endorse constructivist ideologies, yet their classroom adheres to a more conventional practice 

(Ottenbreit-Leftwich et al., 2018). This disconnect between beliefs and actions can negatively 

affect successful technology integration (Kopcha et al., 2020). However, research suggests that 

by including interviews and observations, instead of relying solely on self-report data, beliefs 

and practices tend to align. Existing research also suggests that teachers who subscribe to a 

constructivist ideology more often integrate technology into their classroom practice (Ertmer et 

al., 2012; Francom, 2020) and do so in higher-order ways (Irwin et al., 2022). As such, findings 

in this study suggested that practices and beliefs were in alignment and contributed to effective 

HOT practices.   

Lastly, according to Zielezinski and Darling-Hammond (2016), technology benefits 

disadvantaged students when employed in constructivist ways as it promotes discovery learning 

and interactivity. Additionally, research suggests that those who subscribe to a constructivist 

ideology tend to integrate technology in ways that support HOT skills (Ottenbreit-Leftwich et al., 

2018). Aligning with this literature, participants in this study repeatedly allowed for discovery 
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learning and the playful exploration of content via technology. One participant even remarked 

�W�K�D�W���V�W�X�G�H�Q�W�V���O�H�D�U�Q���E�H�V�W���³�W�K�U�R�X�J�K���H�S�L�S�K�D�Q�\���´���)�L�Q�G�L�Q�J�V���Y�L�D���W�K�H���V�W�X�G�\�¶�V���R�E�V�H�U�Y�D�W�L�R�Q���G�D�W�D���D�Q�G��

student work samples suggested that these participant-held constructivist principles promoted 

HOT practices.  

Espousing a Shift in Roles 
 

Findings suggest that promoting student-centered, constructivist beliefs necessitate a shift 

away from traditional roles. Participants no longer assumed a fixed responsibility for content 

�G�H�O�L�Y�H�U�\���D�Q�G���L�Q�V�W�H�D�G���G�H�V�F�U�L�E�H�G���W�K�H�P�V�H�O�Y�H�V���D�V���³�I�D�F�L�O�L�W�D�W�R�U�V�´���R�U���³�R�E�V�H�U�Y�H�U�V���´���Q�R�W�L�Q�J���W�K�D�W���W�K�H�L�U���U�R�O�H�V��

�Y�D�U�L�H�G�����6�R�P�H�W�L�P�H�V���W�K�D�W���P�H�D�Q�W���E�H�F�R�P�L�Q�J���W�K�H���³�V�D�J�H���R�Q���W�K�H���V�W�D�J�H���´���Z�K�L�O�H���R�W�K�H�U���W�L�P�H�V�����P�H�Q�W�R�U���U�R�O�H�V��

�V�X�F�K���D�V���³�V�R�X�Q�G�L�Q�J���E�R�D�U�G�´���Z�H�U�H���D�V�V�X�P�H�G�����7�K�H�V�H���U�R�O�H���F�K�D�Q�J�H�V���G�H�S�H�Q�G�H�G���R�Q���W�K�H���S�K�D�V�H���R�I���W�K�H��

instructional process. Keiler (2018) described this as an evolution of teacher identity and the 

�D�E�L�O�L�W�\���I�R�U���W�H�D�F�K�H�U�V���W�R���F�U�H�D�W�H���³�D���Q�H�Z���W�\�S�H���R�I���W�H�D�F�K�H�U-�V�W�X�G�H�Q�W���G�\�Q�D�P�L�F�´�����S���������������,�W���Z�D�V���D���G�L�U�H�F�W��

result of this shifting dynamic that participants were able to move about the classroom and assist 

students while others remained self-reliant. This finding echoes that of Keiler (2018), who 

described teachers extensively supporting those students facing difficulties without the need to 

circulate the room to ensure other students were on task.  

However, this shift in roles is not without its own struggles. Liu et al. (2020) described 

teachers grappling with the shift in roles, particularly when it involved relinquishing control and 

interjecting more explicit guidance. Participants noted the potential difficulties associated with 

this challenge, particularly with regard to technology. One shared that part of being a student-

�F�H�Q�W�H�U�H�G���W�H�D�F�K�H�U���Z�D�V���D�F�F�H�S�W�L�Q�J���W�K�D�W���³�,���G�R�Q�
�W���N�Q�R�Z���D�O�O���W�K�D�W���P�X�F�K���D�E�R�X�W���L�W���>�W�K�H���W�H�F�K�Q�R�O�R�J�\�@���´��

Another commented on the challenge it may present in deviating from the traditional student-

�W�H�D�F�K�H�U���G�\�Q�D�P�L�F���Z�K�H�U�H�E�\���W�K�H���W�H�D�F�K�H�U���L�V���Q�R���O�R�Q�J�H�U���³�W�K�H���L�P�S�D�U�W�H�U���R�I���W�K�H���N�Q�R�Z�O�H�G�J�H���´��  
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 Findings suggest that part of a successful technology-centered classroom is cultivating a 

student-centered environment wherein teachers assume diverse and flexible roles. For 

technology to be used in promotion of HOT, this shift is imperative to ensure all students have 

equitable access to instruction, ample opportunities for practice, and supportive scaffolds 

necessary for success. Overwhelmingly, participants in this study not only acknowledged the 

importance of this dynamic role shift but ultimately embraced the change.   

Finding 3: The Flexible Nature of Technology Allows for Limitless Possibilities 

 
 Another compelling finding revolved around the limitless possibilities brought about as a 

result of technology integration. This idea is echoed in the work of Siefert et al. (2019) who 

suggested that technology integration allows for a reimagining of practice as educators move 

away from conventional means of teaching. Throughout the study, participants mentioned the 

importance of access and described the myriad opportunities technology made possible that 

would have otherwise been unattainable. This increased accessibility relegated the textbook, 

once considered essential for curricular endeavors, to a secondary position. Several participants 

mentioned that they were no longer hindered by a singular classroom resource, whereby all 

learners were expected to complete the same tasks, at the same time, in the same way. According 

to Firmin and Genesi (2013), this freedom allows for integrating a more rigorous and challenging 

curricular experience instead of being hindered by a single text. Sasson et al. (2018) confirmed 

this notion, suggesting that relying strictly on text-based instruction can potentially impede 

learning as students are not exposed to the multitude of ideas and information offered by a 

technology-rich experience. This was observed first-hand in the Title I middle school classrooms 

where participants regularly infused technology into practice to enrich textbook materials or even 
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replace them entirely. Through the inclusion of a variety of technology-supported options, 

participants were able to extend opportunities for their learners to create versus solely consume 

material (Geer et al., 2017). In addition, students were able to develop analytical skills, for 

example, when comparing pre- and post-fitness data, conducting source analysis, annotating text, 

or by practicing evaluation through critical judgment of sources (Bowman et al., 2022), thus 

ramping up classroom rigor to arrive at higher levels of cognition. This finding aligns with 

existing literature, which suggests that by moving away from limited resources that often reduce 

students to passive consumers of information, they are instead empowered in their learning 

(Pourhosein Gilakjani et al., 2013).  

Opportunities and Experiences 

 Diverse, technology-rich practices were commonplace across the observed classrooms, 

making way for a multitude of learning experiences. According to recent literature, when 

technology is included in ways that promote interactivity, it helps deviate from traditional drill 

and practice tendencies and ushers in opportunities for HOT practices (Kormos, 2022). This 

literature is applicable to the current research whereby a wide range of technologies were 

integrated to enhance interactive learning. This was achieved through games for skill and 

concept review when ramping up to more complex levels of content creation via Quizizz or 

�J�D�P�H�V���O�L�N�H���W�K�H���2�U�H�J�R�Q���7�U�D�L�O�����$�P�S�O�H���R�S�S�R�U�W�X�Q�L�W�L�H�V���Z�H�U�H���S�U�R�Y�L�G�H�G���I�R�U���³�S�O�D�\�´���D�Q�G���³�I�X�Q���´���D�V��

expressed by participants, which the literature suggests allows for positive learning outcomes as 

well as learner autonomy and competence (Aguilar, 2020). Mentimeter and Google Forms were 

included for validation of skills to ensure that students comprehended the information, allowing 

participants to conduct a real-time assessment of student understanding or even act as a reflective 

endeavor through student evaluation of practices (Kormos, 2022). 
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 Findings from the current study also align with research surrounding the use of 

simulations and virtual experiences to support learning outcomes and promote a student-centered 

environment (Lim & Tschopp-Harris, 2018). One participant provided opportunities for students 

to take part in science simulation labs and, over the course of two observations, first explored 

water as a solid, liquid, or gas and then allowed learners to build atoms digitally. Another 

participant described using the Google Arts and Culture application for virtual outings, while 

another described using Google Earth for students to create their own digital field trips. These all 

helped promote experiential learning opportunities that seemed to lead to a more robust 

understanding of the content, consistent with the work of Siefert et al. (2019), who studied 

technology use practices for English learners in Title I middle schools. 

Participants also described the wide-scale use of Google tools, particularly the G-Suite of 

�W�R�R�O�V�����R�U���³�*�R�R�J�O�H���H�Y�H�U�\�W�K�L�Q�J���´���L�Q�F�O�X�G�L�Q�J���W�K�H���E�D�V�L�F�V���O�L�N�H���*�R�R�J�O�H���'�R�F�V�����)�R�U�P�V�����D�Q�G���6�O�L�G�H�V���W�R���D�O�O�R�Z��

for the expansion of curricular opportunities via technological options. This aligns with the work 

of Kormos (2021), who suggests that the G-�6�X�L�W�H���R�I���W�R�R�O�V�����U�H�I�H�U�U�H�G���W�R���D�V���³�S�U�R�G�X�F�W�L�Y�L�W�\��

�W�H�F�K�Q�R�O�R�J�\�´�����S�����������������S�U�R�Y�L�G�H�V���X�Q�O�L�P�L�W�H�G���R�S�S�R�U�W�X�Q�L�W�L�H�V���I�R�U���V�W�X�G�H�Q�W�V���W�R���E�X�L�O�G���D�Q���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I��

concepts, showcase their learning in multiple ways, and, because the tools are devoid of pre-

�H�[�L�V�W�L�Q�J���F�R�Q�W�H�Q�W�����Q�H�F�H�V�V�L�W�D�W�H���O�H�D�U�Q�H�U���F�U�H�D�W�L�R�Q�����,�Q���D�G�G�L�W�L�R�Q�����³�F�U�H�D�W�L�R�Q���W�H�F�K�Q�R�O�R�J�L�H�V�´���L�Q�F�U�H�D�V�H��

�S�U�R�G�X�F�W�L�Y�L�W�\���E�\���D�G�G�L�Q�J���³�G�L�J�L�W�D�O���D�U�W���D�Q�G���L�P�D�J�H�V�����Y�L�G�H�R�����D�Q�G���D�X�G�L�R�´�����.�R�U�P�R�V�����������������S��������������

whereby participants asked students to create infographics, websites, or, after watching premade 

teacher videos, create and share their own video/audio compilations. This also relates to the work 

of Kopcha et al. (2020), who suggested the importance of technology tools in support of the 

�F�R�Q�V�W�U�X�F�W�L�R�Q���R�I���N�Q�R�Z�O�H�G�J�H���E�\���Z�K�L�F�K���³�V�W�X�G�H�Q�W�V���O�H�D�U�Q���Z�L�W�K�����Q�R�W���I�U�R�P�´�����S���������������7�K�U�R�X�J�K���D���P�X�O�W�L�W�X�G�H��

of opportunities and experiences via technology integration, participants encouraged student 
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engagement, making way for varying degrees of HOT, thereby contributing to an assortment of 

technology-supported end products. 

Leveraging technology tools 

 Another interesting aspect was the reminder that technology use practices should not be 

added merely for the sake of doing so (Bowman et al., 2022; Cardullo et al., 2017; Caukin & 

Trail, 2019; Crook & Sharma, 2013; Hamilton et al., 2016; Romrell et al., 2014). Instead, 

technology should support the content (Harmes et al., 2016) and be leveraged as a tool students 

learn with (Kopcha et al., 2020). When examining student work samples, it was evident that 

technology served in support of the content, but the how the tools and applications were used did 

not indicate a stagnant level of cognition. For example, work samples included those from Brain 

Pop at both the applying and evaluating levels. Pear Deck was used for understanding as well as 

analyzing, and Google Docs were used at the evaluation and creation levels. This finding is 

�F�R�Q�I�L�U�P�H�G���L�Q���W�K�H���O�L�W�H�U�D�W�X�U�H���V�X�U�U�R�X�Q�G�L�Q�J���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�����Z�K�L�F�K���V�X�J�J�H�V�W�V���W�K�D�W��

cognitive levels are attached to the skill being assessed and not the technology itself 

(Munzenmaier & Rubin, 2013). This also supports the work of Churches (2008), responsible for 

�W�K�H���X�S�G�D�W�H���W�R���%�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\����who stated that it is unnecessary to start with remembering 

and work your way up to creation. Instead, learning is a compilation of all previous knowledge 

and stages of cognition. Wedlock and Growe (2017) confirm this notion and suggest that LOT 

skills can be woven into HOT. For example, searching the internet, which is deemed a LOT skill 

on its own, is necessary to take part in eventual HOT practices, such as evaluating credible 

sources, conducting research, or creating a written piece based on new conceptual knowledge. 

For technology to be integrated in higher-order ways, tools can surface in dynamic ways that 

may encapsulate lower-level skills for eventual HOT attainment. 
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 The flexible nature of technology offered access to learning in various ways that may not 

have been otherwise possible. This included deviation from traditional textbooks and opened up 

curricular opportunities to allowed for a wide range of experiences. Key to this shift in practice is 

the understanding that technology tools do not drive instruction; rather, they support vast and 

dynamic experiences. To achieve HOT, sometimes gradual intensification of rigor means 

including LOT skills to meet with eventual higher levels of complexity.

Finding 4: Valuing Technology Helps Support Integration Practices 

 
�7�K�H���O�D�V�W���I�L�Q�G�L�Q�J���V�X�U�U�R�X�Q�G�H�G���S�D�U�W�L�F�L�S�D�Q�W�V�¶���Y�D�O�X�H�V���U�H�J�D�U�G�L�Q�J���W�H�F�K�Q�R�O�R�J�\���L�Q�W�H�J�U�D�W�L�R�Q���D�Q�G���W�K�H��

ways these beliefs positively impact student learning. According to Wijnen et al. (2023), it is 

�L�P�S�H�U�D�W�L�Y�H���W�R���X�Q�G�H�U�V�W�D�Q�G���W�H�D�F�K�H�U�V�¶���E�H�O�L�H�I�V���U�H�J�D�U�G�L�Q�J���W�H�F�K�Q�R�O�R�J�\���L�Q���R�U�Ger to promote HOT in 

�F�O�D�V�V�U�R�R�P���S�U�D�F�W�L�F�H�����3�D�U�W�L�F�L�S�D�Q�W�V���R�Y�H�U�Z�K�H�O�P�L�Q�J�O�\���V�K�D�U�H�G���W�K�D�W���W�H�F�K�Q�R�O�R�J�\���L�V���³�D���P�X�V�W�´���D�Q�G��

described the many benefits it offers for both the learning process and the eventual product or 

outcome of that learning. Survey data from the eight phase two participants confirmed this 

notion. That is not to say all participants were initially technology-enthusiasts. Several described 

that early in their practice technology served as a backdrop to instruction or it was appropriated 

mainly for teacher use before eventually being placed in the hands of students. One participant 

even shared never having enjoyed technology in day-to-day life but understood the positive and 

necessary implications for students in both academic and workplace settings. As a result, that 

participant eventually embraced technology integration. Some participants, however, were 

comfortable from the start and always employed the power of technology whenever possible. 

Ultimately, all participants held high value beliefs regarding the importance of technology 

integration in support of student learning. According to research, teacher value beliefs are key 
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determinants surrounding how technology is used in the classroom (Bowman et al., 2022; 

Vongkulluksn et al., 2020). In fact, the work of Vongkulluksn et al. (2020) found that not only 

did value beliefs increase technology use in the learning environment, it was integrated in more 

compelling and divergent ways. This aligns with the previous work of many researchers, some 

dating back over a decade, who found that teacher-held beliefs surrounding the role of 

technology in support of instruction could influence the extent to which it is included (Ertmer et 

al., 2012; Irwin et al., 2022; Ottenbreit-�/�H�I�W�Z�L�F�K���H�W���D�O���������������������D�Q�G���K�D�V���W�K�H���³�V�W�U�R�Q�J�H�V�W���G�L�U�H�F�W��

�U�H�O�D�W�L�R�Q�V�K�L�S���Z�L�W�K���L�Q�W�H�J�U�D�W�L�R�Q�´�����%�D�U�W�R�Q���	���'�H�[�W�H�U�����������������S�������������� 

 �,�W���L�V���D�O�V�R���L�Q�W�H�U�H�V�W�L�Q�J���W�R���Q�R�W�H���W�K�D�W���W�H�D�F�K�H�U�V�¶���R�Z�Q���S�H�U�V�R�Q�D�O���H�[�S�H�U�L�H�Q�F�H�V���D�O�V�R���K�H�O�S�H�G���V�K�D�S�H��

their values and beliefs (Keiler, 2018). All participants who initially expressed high comfort 

levels attributed it to previous positive experiences surrounding technology, whether in early 

childhood, academia, or even the workforce. This aligns with what Bowman et al. (2022) 

described regarding recollection of memories, whereby previous favorable technology-centered 

experiences positively impact current value beliefs surrounding its integration. Keiler (2018) 

confirmed this notion, suggesting that these experiences help sculpt teacher identities and 

transform curricular practices. Kopcha et al. (2020) also shared this viewpoint and suggested that 

pleasant experiences with technology cultivate optimistic beliefs surrounding technology and its 

propensity to amplify practice. 

Self-Efficacy and Overcoming Obstacles 

 �,�Q���D�G�G�L�W�L�R�Q���W�R���K�R�O�G�L�Q�J���K�L�J�K���Y�D�O�X�H�V���E�H�O�L�H�I�V�����S�D�U�W�L�F�L�S�D�Q�W�V�¶���D�W�W�L�W�X�G�H�V���W�R�Z�D�U�G���W�H�F�K�Q�R�O�R�J�\��

integration also played a vital role in integration practices. Title I middle school teachers shared 

and exhibited high degrees of comfort in their ability to integrate technology in the classroom to 

support student learning, even if they did not begin feeling capable. Phase one data mirrors this 
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notion, whereby participants shared feeling comfortable with technology and possessing the 

skills needed to integrate it in the classroom. Findings from this study suggest high levels of 

confidence, as compared to previous literature, whereby participants indicated fair levels of 

confidence in using and integrating technology in the classroom setting (Gomez et al., 2022). 

�+�D�Y�L�Q�J���V�W�U�R�Q�J���E�H�O�L�H�I�V���L�Q���R�Q�H�¶�V���V�H�O�I-efficacy, according to research, is a key indicator of a 

�W�H�D�F�K�H�U�¶�V���D�E�L�O�L�W�\���W�R���L�Q�F�O�X�G�H���W�H�F�K�Q�R�O�R�J�\���L�Q���Zays that promote 21st-century skills (Gomez et al., 

2022). Irwin et al. (2022) further this notion, suggesting that as teacher confidence using 

technology increases, so does the likelihood of students participating in HOT practices. In line 

with these previous studies, participants expressed that with their own increased knowledge and 

comfort, technology moved from a source of instruction whereby the teacher was the 

�³�S�U�R�Y�L�V�L�R�Q�H�U���R�I���W�K�H���W�H�F�K�Q�R�O�R�J�\�´���W�R���W�K�H���H�Y�H�Q�W�X�D�O���K�D�Q�G�V���R�I���W�K�H���V�W�X�G�H�Q�W�V, where HOT practices 

flourished. 

 The capacity to overcome obstacles with ease was also a component of ability beliefs. 

This was a critical finding, as participants described a plethora of potential issues that surface 

when technology is introduced in the classroom. Aligning with their self-report data surrounding 

the ability to overcome obstacles, teachers regularly demonstrated the capability to swiftly 

overcome setbacks such that no observed learning time was negatively impacted. This was found 

in everything from participants helping charge devices, sharing documents among students, or 

even ensuring on-task behavior without detracting from instruction. This finding is supported by 

research, where according to Gomez et al. (2022), having a strong belief in �R�Q�H�¶�V���F�D�S�D�F�L�W�\���W�R��

overcome challenges is paramount to success. 
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Willingness and Risk Taking 

 A fundamental aspect surrounding values, confidence, and comfort is the ability to take 

risks and grow in practice. Dating back to 1999, Ertmer (1999) confirmed this notion, suggesting 

that technology integration transforms as experience is gained. This was found across all 

participants, whether they were initially secure in their technology-centered practices or not. 

Participants continuously echoed a willingness to experiment, try, remain flexible, and be open 

to possibilities. Research suggests that this process, tackling something new, stepping back and 

observing the outcome, then working to overcome potential barriers, are where beliefs and 

practices dovetail (Kopcha et al., 2020). This ability to enhance practice requires a resilient 

nature, whereby challenges surrounding technology integration are acknowledged and overcome, 

consistent with a growth mindset (Gomez et al., 2022). Research also notes that this willingness 

to change is integral to the process and, interestingly, is tied to student-centered environments 

(Ottenbreit-Leftwich et al., 2018). Findings from Kormos (2022), who studied the ways teachers 

�J�D�L�Q���V�N�L�O�O�V���V�X�U�U�R�X�Q�G�L�Q�J���W�H�F�K�Q�R�O�R�J�\���L�Q�W�H�J�U�D�W�L�R�Q�����D�O�V�R���V�X�J�J�H�V�W�H�G���W�K�D�W���³�W�U�L�D�O���D�Q�G���H�U�U�R�U�´���L�V���W�K�H���³�P�R�V�W��

�O�L�N�H�O�\���V�R�X�U�F�H�´���I�R�U���D�F�T�X�L�U�L�Q�J���Q�H�Z���V�N�L�O�O�V�����S����������). All are true in the context of this study. 

Participants described their evolution in practice while growing through discomfort and holding 

fast to learner-centered practices.  

Experiences surrounding the COVID-19 pandemic also suggested a propensity for 

�R�Y�H�U�F�R�P�L�Q�J���F�K�D�O�O�H�Q�J�H�V���D�Q�G���V�W�H�S�S�L�Q�J���R�X�W�V�L�G�H���R�Q�H�¶�V���F�R�P�I�R�U�W���]�R�Q�H���W�R���W�U�\���V�R�P�H�W�K�L�Q�J���Q�H�Z�����$�W���W�K�H��

onset of this study, schools were emerging from the pandemic and seeking equilibrium within 

�W�K�H���F�R�Q�I�L�Q�H�V���R�I���D���Q�H�Z���Q�R�U�P�D�O�����6�H�Y�H�U�D�O���S�D�U�W�L�F�L�S�D�Q�W�V���V�K�D�U�H�G���W�K�D�W���K�D�Y�L�Q�J���E�H�H�Q���³�W�K�U�R�Z�Q�´���L�Q�W�R���W�K�H��

pandemic allowed for growth and opportunities to experiment using technology to support 

student learning in new and different ways. These findings align with current research, which 
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suggests that not only were societal changes brought about by the pandemic, but fundamental 

shifts were also required in the education sector, many of which proved stressful for teachers 

(Kim & Asbury, 2020). Consequently, teachers were tasked with discovering innovative and 

�F�U�H�D�W�L�Y�H���Z�D�\�V���W�R���W�H�D�F�K���³�R�Q���W�K�H���I�O�\�´�����*�D�U�F�t�D���	���:�H�L�V�V�����������������S�������������Z�K�L�O�H���Q�D�Y�L�J�D�W�L�Q�J���X�Q�F�K�D�U�W�H�G��

waters (Jones et al., 2022). Findings from this study cause one to wonder if the pandemic, a time 

of systematic upheaval, further influenced the participant�V�¶���Z�L�O�O�L�Q�J���V�S�L�U�L�W���D�Q�G���F�D�S�D�F�L�W�\���I�R�U���U�L�V�N-

taking.  

 �7�K�H���I�L�Q�D�O���W�D�N�H�D�Z�D�\���V�X�U�U�R�X�Q�G�H�G���S�D�U�W�L�F�L�S�D�Q�W�V�¶���E�H�O�L�H�I�V���U�H�J�D�U�G�L�Q�J���W�H�F�K�Q�R�O�R�J�\���L�Q�W�H�J�U�D�W�L�R�Q���L�Q��

support of student learning. Despite obstacles and challenges, participants viewed technology as 

valuable and, therefore, made it a priority in practice. Likewise, their ability to do so greatly 

impacted use practices. Regardless of initial confidence and comfort levels, Title I middle school 

teachers ascribed this successful integration to a spirit of willingness built on trial and error, risk-

taking, reflective practice, and continuous iteration. 

Connection to the Theoretical or Conceptual Framework 

 This study merged multiple frameworks to better understand technology use practices in 

low-income middle school settings while also gleaning insight into common practices and beliefs 

among its participants. These frameworks included: (1) The Levels of Digital Divide in Schools 

�)�U�D�P�H�Z�R�U�N�������������%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�������������8�V�H���3�U�D�F�W�L�F�H�V���Y�L�D���W�K�H���3�������)�U�D�P�H�Z�R�U�N���D�Q�G��

Constructivism, and (4) Barriers to Technology Integration Model. Findings will be explained 

within the context of these various frameworks. 
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�7�K�H���/�H�Y�H�O�V���R�I���'�L�J�L�W�D�O���'�L�Y�L�G�H���L�Q���6�F�K�R�R�O�V���)�U�D�P�H�Z�R�U�N���D�Q�G���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\ 
 
 Although the Hohlfeld et al. (2008, 2017) longitudinal work encompassed three levels, 

this study focused solely on level two: technology use practices in the classroom. Focus was on 

the ways teachers incorporated technology into classroom practice to promote equity of use in 

low SES, Title I schools. Hohlfeld et al. (2008) suggested that research should focus on ways 

technology is integrated into classroom practice with an emphasis on levels of integration, which 

this study sought to accomplish. Therefore, �X�V�H���S�U�D�F�W�L�F�H�V���Z�H�U�H���R�E�V�H�U�Y�H�G���L�Q���U�H�O�D�W�L�R�Q���W�R���%�O�R�R�P�¶�V��

Digital Taxonomy, a hierarchical structure (Bloom, 1956; Krathwohl, 2002), with each level 

delineating increased cognitive complexity (Anderson et al., 2001; Vongkulluksn et al., 2022) 

from lower-order to higher-order tasks (Bowman et al., 2022; Vongkulluksn et al., 2022). 

Findings from phase align with recurring research, which suggests that disadvantaged schools 

tend to leverage technology in low order ways (Cheah et al., 2023; Dolan, 2016; Hohlfeld et al., 

2017). Participants reported that lower order technology usage, particularly the understanding 

sub-construct, was most often integrated, while HOT practices occurred less frequently. 

However, the data from the phase two participants suggested a marked increase for HOT. This 

increase can be attributed to the inclusion of myriad technology-rich learning experiences that 

promoted increased rigor as well as opportunities for analysis, evaluation, and the creation of 

content in line with the upper tiers of B�O�R�R�P�¶�V���7�D�[�R�Q�R�P�\. 

�3�H�U���+�R�K�O�I�H�O�G���H�W���D�O���������������������W�K�H���J�R�D�O���R�I���O�H�Y�H�O���W�Z�R�����X�V�H���S�U�D�F�W�L�F�H�V�������L�V���I�R�U���V�W�X�G�H�Q�W�V���W�R���³�P�D�V�W�H�U��

�D�Q�G���J�D�L�Q���I�O�X�H�Q�F�\�´�����S���������������W�K�U�R�X�J�K���V�W�U�X�F�W�X�U�H�G���V�X�S�S�R�U�W���V�X�F�K���W�K�D�W���W�K�H�\���F�D�Q���H�Y�H�Q�W�X�D�O�O�\���U�H�D�F�K���O�H�Y�H�O��

three (individual student empowerment), or seamless technology integration. According to 

previous research, it is at this point in the instructional process that teachers assume the role of 

mentor or guide (Hohlfeld et al., 2017). In this study, participants strove to provide students 
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opportunities to use technology in various ways whereby content, along with the technology 

itself, was scaffolded, modeled, and monitored to promote learner success in line with best 

practices. Additionally, participants were observed using technology to promote student-centered 

experiences that promoted content creation, which according to Hohlfeld et al. (2017), is less apt 

to occur in low SES schools. Findings from this study suggested that technology-integrated HOT 

practices in Title I public middle schools are attainable, despite long-standing inequities 

surrounding its use in the K-12 realm (Hohlfeld et al., 2017). 

Further, TIM-O observation data suggested that technology use practices occurred at 

HOT levels 69% of the time. This is notable because there is a clear relationship between TIM 

levels (transformation, infusion, and adaptation) and the upper tiers of Bloom�¶�V���7�D�[�R�Q�R�P�\��

(creating, evaluating, and analyzing) (Winkelman, 2020). Thus, findings suggest a deviation 

from the literature whereby exemplary technology-centered use practices were observed in 

disadvantaged school settings in ways that promote HOT. By integrating the Digital Divide in 

�6�F�K�R�R�O�V���)�U�D�P�H�Z�R�U�N���D�Q�G���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�����I�L�Q�G�L�Q�J�V���V�X�U�U�R�X�Q�G�L�Q�J���H�T�X�L�W�D�E�O�H���W�H�F�K�Q�R�O�R�J�\��

use practices surfaced that may have otherwise been overlooked. 

Use Practices: P21 Framework and Constructivism 

 The P21 framework, with specific focus on learning and innovation skills, helped expand 

on use practices. These included creativity and innovation, critical thinking and problem-solving, 

communication, and collaboration. Additionally, learner-centered practices in line with a 

constructivist ideology were examined. Phase two qualitative findings suggested the importance 

of these practices in supporting all aspects of learning: the process, product, and environment. 

According to Gonz‡lez-Salamanca et al. (2020), teachers are instrumental in the integration of 

21st-century skills as it requires a willingness to try new things as well as take risks (Gomez et 
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al., 2022; Henriksen et al., 2016; Uslu, 2018). Findings in this study align with this notion of 

risk-taking, whereby participants, even moving through discomfort, strove to employ 

contemporary 21st-century practices. For example, participants emphasized collaboration and 

communication during the learning process by offering opportunities for students to create 

stories collectively, curate writing topics, prepare digital portfolio entries, communicate during 

source analysis work, or even work asynchronously via a common document. Noting the 

importance of collaboration as a fundamental 21st-century skill that promotes HOT, Churches 

���������������L�Q�F�O�X�G�H�G���W�K�L�V���H�O�H�P�H�Q�W���L�Q���W�K�H���U�H�Y�L�V�H�G���Y�H�U�V�L�R�Q���R�I���%�O�R�R�P�¶�V���'�L�J�L�W�D�O��Taxonomy.  

By examining technology-integrated practices through the lens of the P-21 framework, 

the goal was to better understand how critical thinking and problem solving contributed to HOT 

practices, which were delineated in the conceptual framework as key areas of focus. In the end, 

collaboration and communication also surfaced as integral components. Inevitably, the inclusion 

of technology-centered collaborative endeavors led to the creation of varied end products 

whereby students showcased learning in various higher-order ways. By �P�H�U�J�L�Q�J���%�O�R�R�P�¶�V���'�L�J�L�W�D�O��

Taxonomy with the P21 Framework, a more valuable connection was forged, and findings from 

this study suggest that for the promotion of HOT to ensue, the two are inextricably linked. 

Findings also suggested that a variety of use practices helped promote rigor during the 

learning process. Exploratory learning was most prominent, whereby participants demonstrated 

and explained the importance of allowing students to learn via discovery. Participants also shared 

various active learning principles and ways they tasked students with problem-solving and 

critical thinking via inquiry learning. These myriad opportunities, pervasive in practice, reflected 

a constructivist ideology whereby students built knowledge (Mitry , 2021) in an active, self-

directed environment (Dewey, 1915). According to Cardullo et al. (2017), Holt et al. (2015), and 
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Liu et al. (2020), to achieve higher levels of cognition, student-centered learning opportunities 

should be employed.  By including constructivist practices, participants were able to take on 

various positions, such as facilitator and mentor, and move away from the traditional teacher-

centered role of strictly delivering instruction. This prompted a shift in the student/teacher 

dynamic, creating a learning environment conducive to technology integration whereby HOT 

practices were optimized. As delineated in the conceptual framework, by examining use 

practices through the lens of a constructivist pedagogy, which promoted a learner-centered 

environment, myriad technology-supported HOT opportunities surfaced.  

Lastly, through a learning process that cultivated HOT infused with 21st-century skills, 

along with the promotion of a learner-centered constructivist environment, the outcome of 

classroom instruction resulted in a variety of end products. Findings via document/artifact 

�D�Q�D�O�\�V�L�V�����H�[�D�P�L�Q�H�G���W�K�U�R�X�J�K���W�K�H���O�H�Q�V���R�I���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�����I�X�U�W�K�H�U���V�X�J�J�H�V�W�H�G���L�Q�W�H�J�U�D�W�L�R�Q��

of higher order use practices whereby the most upper level, creating, made up 46% of student 

work samples. The overall HOT opportunities (creating, evaluating, and analyzing) comprised 

86% of the samples collected. Additionally, of the 52 work samples collected, 42 (81%) allowed 

for some degree of student voice and choice, suggestive of a learner-centered classroom 

approach. 

Barriers to Technology Integration  

Two types of barriers impact successful technology integration (Vongkulluksn et al., 

2018) and potentially influence effective HOT, student-centered practices (Ertmer, 1999; Kopcha 

et al., 2020). Since first-order barriers remain outside of the scope of teacher control (Irwin et al., 

2022), this study focused on second-order barriers (Vongkulluksn et al., 2018), which included 

�S�D�U�W�L�F�L�S�D�Q�W�V�¶���Y�D�O�X�H�V���E�H�O�L�H�I�V���D�Q�G���D�E�L�O�L�W�\���E�H�O�L�H�I�V�����%�R�Z�P�D�Q���H�W���D�O�������������������)�U�D�Q�F�R�P����������������
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Vongkulluksn et al., 2018). Research suggests that teacher attitudes (Firmin & Genesi, 2013; 

Inan & Lowther, 2010; Varier et al., 2017; Wijnen et al., 2023) and beliefs play a pivotal role in 

successful technology integration (Bowman et al., 2022; Gomez et al., 2022; Inan & Lowther, 

2010; Irwin et al., 2022; Kormos, 2022; Varier et al., 2017). Phase one data suggested that 

participants held high values and ability beliefs. This was also evidenced through qualitative data 

whereby participants expressed the importance of technology in support of student learning 

coupled with their ability to integrate it comfortably, efficiently, and effectively. It was clear that 

participants embraced the positive ramifications surrounding technology integration in support of 

�V�W�X�G�H�Q�W���O�H�D�U�Q�L�Q�J�����Q�R�W�L�Q�J���W�K�H���S�R�W�H�Q�W�L�D�O���S�R�V�L�W�L�Y�H���L�P�S�D�F�W���L�W���K�D�G���R�Q���W�K�H�L�U���V�W�X�G�H�Q�W�V�¶���D�F�D�G�H�P�L�F��

endeavors as well as future pursuits. Though these barriers have the propensity to derail 

transformative practices, findings suggest that participants not only self-reported high values and 

ability beliefs, but these beliefs also materialized in classroom practice and were described via 

the interview process in ways that inevitably enhanced technology-centered learning. Results 

found in research question three aligned with the Barriers to Technology Integration model, 

�V�X�J�J�H�V�W�L�Q�J���W�K�D�W���W�H�D�F�K�H�U�V�¶���Y�D�O�X�H�V���D�Q�G���D�E�L�O�L�W�\���E�H�O�L�H�I�V��ultimately govern their technology-integrated 

practices. 

The results of this study suggest that to attain higher levels of cognition, movement 

between HOT, 21st-century skills, and constructivist practices is fluid and dynamic in nature. 

Prior to the onset of the study, the researcher viewed technology-integration as a more linear 

(step-by-step), outcome-based process. However, findings suggest that to reach HOT, a variety 

of factors are at play. These include the way participants structured the learning process to 

promote active, experiential learning, with emphasis on curation of a student-centered 

environment conducive to those ends. As a result, the outcome was a variety of technology-
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supported, HOT-infused end products. All of this was made possible by the overarching values 

and abilities held by the participants themselves, who played a fundamental role in all aspects of 

the learning. Ultimately, the conceptual framework, which merged several frameworks, offered a 

comprehensive understanding of all facets of technology-supported HOT practices, including the 

learning process, environment, as well as products/outcomes. 

Limitations  

 
Despite best efforts to design and implement a well-structured study, limitations surfaced. 

Since this study sought to understand teachers' technology-integrated practices that promoted 

HOT, what students learned, as a result of those practices, remained unknown. Focus was on the 

�O�H�Y�H�O�V���R�I���W�H�F�K�Q�R�O�R�J�\���L�Q�W�H�J�U�D�W�L�R�Q���D�V���W�K�H�\���F�R�U�U�H�V�S�R�Q�G���W�R���W�K�H���Y�D�U�\�L�Q�J���O�H�Y�H�O�V���R�I���%�O�R�R�P�¶�V���'�L�J�L�W�D�O��

Taxonomy, but this did not translate into whether increased knowledge resulted.  

�$�G�G�L�W�L�R�Q�D�O�O�\�����W�K�U�H�H���7�L�W�O�H���,���S�X�E�O�L�F���P�L�G�G�O�H���V�F�K�R�R�O�V���L�Q���W�K�H���6�W�D�W�H���R�I���+�D�Z�D�L�µ�L���Z�H�U�H���L�Q�F�O�X�G�H�G���L�Q��

the study, potentially limiting inference transferability to populations beyond this scope. 

According to Guest et al. (2020), a goal of 6-10 phase two participants was ideal for reaching 

data saturation, whereby no new information was forthcoming. To this end, eight participants 

completed the study. However, procuring phase two participants from all three selected schools 

was not feasible, thus only two of the three schools were represented in qualitative findings. 

Other limitations surrounded self-report data via phase one surveys and the potential of 

social desirability bias (Bowman et al., 2022). To overcome this limitation, the researcher 

employed multiple data collection measures (Bowman et al., 2022), including classroom 

observations, semi-structured interviews, and document/artifact analysis. This helped triangulate 

the data and allow for a deeper, more authentic understanding of actual integration practices 

(Kopcha et al., 2020). 
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Limitations also surfaced regarding the student work samples collected for analysis. The 

initial plan was to focus on emergent themes. However, the researcher quickly realized that not 

enough information was provided for each sample in order to conduct an accurate and effective 

analysis. For example, limited background information was available regarding the process or 

steps taken in the classroom by students and their teachers to arrive at the end product or how 

these supported HOT practices. Thus, pre-defined codes helped structure the analysis in a way 

that thematic coding may not have offered. This limitation could have been circumvented by 

asking participants up front for a brief explanation of the assignment, steps taken to produce the 

product, and any success criteria in the form of rubrics or checklists that guided the learning. 

Future research should take into account the need for procuring additional information 

surrounding assignments when collecting student-generated artifacts for analysis. 

Another limitation was the scant number of participants who self-reported high scores for 

the creating sub-construct of the survey, which was under the HOT category. The final HOT 

question asked participants how often they asked students to participate in an online community 

on topics related to class content (e.g., publishing blogs or participating in an online forum). 

Scores on this question were overwhelmingly low (M = 1.70, SD = 1.02), the lowest, in fact, 

among all other questions, potentially skewing overall HOT survey data needed for phase two 

participant selection. A weakness in the survey instrument, specifically this question, may have 

been due to the slightly outdated nature of blogs and online forums, and the ever-changing nature 

of technology. Subsequently, this discrepancy within the HOT construct made potential 

participant selection more challenging. Of the 76 surveys completed, 37 (49%) individuals 

provided their names for potential phase two follow-up. However, of the 37, only two (5%) fell 

into the 4.0-5.0 (agree/ strongly agree) HOT mean range, thus necessitating the implementation 
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of a broader scale (2.70 - 5.00) for recruitment purposes. As a result, HOT scores may have been 

�V�N�H�Z�H�G���D�Q�G���Q�R�W���U�H�I�O�H�F�W�L�Y�H���R�I���D�F�W�X�D�O���F�O�D�V�V�U�R�R�P���S�U�D�F�W�L�F�H�V�����$�G�G�L�W�L�R�Q�D�O�O�\�����S�D�U�W�L�F�L�S�D�Q�W�V�¶���+�2�7���V�F�R�U�H�V����

in some cases, were less than average, thereby potentially impacting findings. Future researchers 

should consider updating the �T�X�H�V�W�L�R�Q�V���V�X�U�U�R�X�Q�G�L�Q�J���F�R�Q�W�H�Q�W���F�U�H�D�W�L�R�Q�����V�L�Q�F�H���&�K�X�U�F�K�H�V�¶ (2008) 

�W�K�L�U�G���L�W�H�U�D�W�L�R�Q���R�I���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�����Z�K�L�F�K���S�U�R�P�R�W�H�G���D�X�W�K�R�U�L�Q�J���D���E�O�R�J���D�V���R�Q�H���H�[�D�P�S�O�H 

of content creation, may no longer prove relevant. 

�/�D�V�W�O�\�����W�K�H���W�L�P�L�Q�J���R�I���G�D�W�D���F�R�O�O�H�F�W�L�R�Q���P�D�\���K�D�Y�H���S�U�H�V�H�Q�W�H�G���D�Q�R�W�K�H�U���O�L�P�L�W�D�W�L�R�Q�����7�K�H���V�W�X�G�\�¶�V��

data collection took place during a busy time of the school year (end of the semester and 

upcoming holidays) for prospective participants. Surveys were disseminated beginning on 

Halloween and were open for responses for three weeks, nearing the Thanksgiving holiday. 

Thus, it was a tight turnaround to analyze phase one data and attempt to secure phase two 

participants before the winter vacation. This resulted in a gap from the end of December to the 

beginning of January, when school was not in session and recruitment efforts were temporarily 

placed on hold. This may have resulted in a decreased response rate, potentially impacting 

findings due to a limited participant pool. 

Implications for Practice 

Findings from this research have wide-reaching practical implications for researchers, 

practitioners, and school-level leaders.  Implications for each stakeholder will be discussed in the 

following sections. 

Researchers 
 

Findings from this study are worthy of attention for researchers as a way to shed light on 

the promotion of digital equity surrounding use-practices, including the eventual academic 
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outcomes of these practices on the students themselves (Hohlfeld et al., 2017). This is especially 

important in low-income school settings where the literature suggests that disparate technology 

use prevails, inevitably eclipsing transformative practices. Moreover, the pandemic underscored 

a new layer of inequities in the form of increased digital learning gaps, exacerbating issues for 

already marginalized populations (Cheah et al., 2023). This is particularly true for middle 

schoolers, who, according to The Association for Middle Level Education (AMLE), were more 

deeply impacted than other grade levels due to the developmental period of young adolescents 

(Ruggles & Schigur, 2023). To ensure that these already disadvantaged subgroups are not further 

disenfranchised, researchers should continue to focus on ways technology is integrated into the 

classroom to promote digital equity for all learners.  

Practical implications suggest furnishing all learners with technology that allows for 

production rather than consumption of content, particularly for our disadvantaged school 

populations (Dolan, 2016). Since technology has the propensity to shift the status quo, whereby 

students can create and innovate through real-world experiences, we are ultimately preparing 

them to take their place in a global digital world (Hohlfeld et al., 2017). To empower (Andrade 

Johnson, 2019) low-income students and avoid further disenfranchisement, a better 

understanding of technology-use practices has far-reaching implications for researchers. This 

includes the continuous examination of ways technology can serve to transform learning 

(Vongkulluksn et al., 2022). With the ever-changing nature of technology, particularly artificial 

intelligence (AI), it is also imperative to keep a close watch on technological trends of the future 

in order to avoid inadvertently leaving behind the most vulnerable populations, further 

exacerbating the digital divide.   
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Previous studies surrounding the use of technology have been heavily quantified (Dolan, 

2016; Kormos, 2018; van Dijk, 2020; Zhai et al., 2019), looking at the amount of technology use 

versus the quality of it, without fully examining the practical underpinnings of integrative 

practices. Findings from this study suggest that by using a mixed methodology, moving away 

from mere quantification to better understand perspectives via the addition of thick, rich words 

from the participants themselves, a deeper understanding of technology-centered HOT practices 

in low-income middle schools ensued.  

Practitioners 
 

As a researcher on this project as well as an experienced middle-school practitioner, 

findings surfaced that may help guide teachers in their quest for more technology-centered 

classrooms. First, findings can support technology-integrated instruction at the middle school 

level by emphasizing the importance of up-front strategic planning, delivery, and scaffolding of 

the learning process. This is supported through the inclusion of technology-infused strategies 

surrounding collaboration and active, discovery-based experiences that cultivate increasingly 

complex levels of cognition. Such practices empower learners as content creators rather than 

passive consumers. This seems like an obvious practice, but when peeling back the layers of 

effective technology integration, it ultimately begins with the end in mind, with technology 

serving as one vehicle to promote curricular success.  

The current study expands on existing literature by suggesting that process and 

environment lead to product or outcome. Many factors contribute to the attainment of HOT. 

These include a well-planned, scaffolded learning process, comprised of varied constructivist-

based experiences, which lends itself to a student-centered environment, thereby promoting 

HOT-infused end-products. Therefore, employing this instructional approach can help educators 
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conceptualize and materialize ways to instantiate technology-supported learning more effectively 

in curricular practice. It is recommended that practitioners focus less on the outcome or end 

product initially, but first emphasize a well-defined learning structure and classroom 

environment conducive to those ends. In line with the middle school philosophy, an environment 

�W�K�D�W���L�V���³�Z�H�O�F�R�P�L�Q�J�����L�Q�F�O�X�V�L�Y�H�����D�Q�G���D�I�I�L�U�P�L�Q�J���I�R�U���D�O�O�´�����5�X�J�J�O�H�V���	���6�F�K�L�J�X�U�����������������S�������������K�H�O�S�V��

create a learning community where all members feel safe, can make mistakes, learn from them, 

�D�Q�G���³�I�D�L�O���I�R�U�Z�D�U�G�´�����5�X�J�J�O�H�V���	���6�F�K�L�J�X�U�����������������S������������  

This study also has the potential to guide other teachers, particularly in Title I middle 

schools, to an understanding that effective technology integration is dynamic. As participants in 

this study shared, sometimes not using technology is crucial to success on a given day and within 

the context of a particular learning target. When used in ways that promote HOT, technology use 

requires a gradual intensification that entails scaffolding and modeling for the students, starting 

small with just a few applications, and finding what works best for the learners in the classroom. 

It is recommended that classroom practitioners begin with a few technology-centered 

applications they feel comfortable using as a springboard for more complex programs to promote 

a gradual release of responsibility. With that, the role of the teacher shifts to one of guide or 

facilitator, thereby promoting an environment conducive to meeting the needs of all learners in a 

way that increases learner autonomy. 

School-Level Leaders 
 

 Lastly, by sharing the experiences of exemplary educators in their quest to incorporate 

technology, implications for school leaders resound. Common among participants was the belief 

that to use technology effectively, one must be willing to take the first step and try. This also 

necessitates an evolution in practice despite potential discomfort. This may occur by capitalizing 
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on formal professional development opportunities to enhance integration practices (Gomez et al., 

2022) or even informal opportunities (Barton & Dexter, 2020) by leaning on co-workers, fellow 

teachers, and the students themselves as internal systems of support. These implications may 

further indicate that by assuming the role of a reflective practitioner and determining what is 

working and what warrants change within the learning environment, educators can continuously 

make progress in their teaching practices and employ technology equitably (Cheah et al., 2023).  

Additionally, to move into transformative practices, school-level leaders should support 

the innovative nature of technology as it continues to evolve (Ruggles & Schigur, 2023). It is 

�H�D�V�\���W�R���V�X�S�S�R�U�W���³�V�O�R�Z�L�Q�J���R�U���W�X�U�Q�L�Q�J���R�I�I���L�W�V���X�V�H�´�����5�X�J�J�O�H�V���	���6�F�K�L�J�X�U�����������������S��������. However, this 

diminishes the benefits of technology and our ability to teach students how to employ it 

effectively, thereby positioning them for success in an ever-shifting, technology-centered world. 

This is particularly important as we navigate increased opportunities to incorporate emerging 

technologies such as AI into the classroom.  This information has great potential for school-level 

administrators and coaches working in Title I schools, who are continuously tasked with the 

promotion of growth for both teachers and students.  

Recommendations for Future Research 

 Based on the recommendations of previous researchers, this study used a mixed methods 

approach to integrate both quantitative and qualitative findings. Though this approach offered a 

wide-�V�F�D�O�H���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I���W�K�H���W�H�D�F�K�H�U�V�¶���W�H�F�K�Q�R�O�R�J�\-use practices, beliefs, and attitudes, what 

was missing were the voices of the students themselves. Future research on this topic should be 

explored through the lens of the learner. Similar to what participants shared within the context of 

this study regarding ways they plan, structure, and deliver lessons using technology, future 
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studies should investigate how students conceptualize increasingly challenging content and the 

role technology plays in supporting the practices used to promote their learning.  

 Future research should also expand to include a broader range of Title I middle schools in 

varying locales, including those throughout the continental US. Widening the scope of the 

participants, would allow for a more comprehensive perspective. In addition, by comparing 

technology integration practices in low SES schools alongside more affluent, non-Title-I public 

schools, an even broader understanding of overall use practices, along with additional concrete 

examples of quality teaching via technology, could surface. 

For purposes of this study, no demographic data was collected. However, future research 

could benefit from this added information. As such, recommendations include the need to better 

understand teachers' years of service related to their technology integration practices. By 

examining teachers at the varying stages of their careers (novice, mid-career, and experienced) 

through a group-by-group comparison, it may help shed light on teachers' expertise relative to 

technology-supported HOT integration at the classroom level. Additionally, examining 

integration practices through the lens of gender may offer additional insights regarding 

confidence and comfort using technology and how and if that impacts classroom application.  

 This study focused specifically on middle schools and examined technology use practices 

across all content areas combined. However, more actionable content-specific strategies could be 

�H�[�W�U�D�S�R�O�D�W�H�G���D�Q�G���V�K�D�U�H�G���E�\���H�[�D�P�L�Q�L�Q�J���W�H�D�F�K�H�U�V�¶���W�H�F�K�Q�R�O�R�J�\���L�Q�W�H�J�U�D�W�L�R�Q��practices within specific 

subject areas. During semi-structured interviews, one participant expressed this sentiment, 

�V�W�D�W�L�Q�J�����³�,���G�R�Q�¶�W���N�Q�R�Z���Z�K�D�W���,���G�R�Q�¶�W���N�Q�R�Z�����$�Q�G���V�R�����,���J�X�H�V�V�«�I�R�U���P�H�«���,���Z�R�X�O�G���O�L�N�H���W�R���N�Q�R�Z���P�R�U�H��

about some of the different ways that other educators are using technology as it relates to my 

�F�R�Q�W�H�Q�W���D�U�H�D�«�´���$�G�G�L�W�L�R�Q�D�O�O�\�����H�[�D�P�L�Q�L�Q�J���J�U�D�G�H���O�H�Y�H�O�V���L�Q�G�H�S�H�Q�G�H�Q�W�O�\���Z�R�X�O�G���R�I�I�H�U���D���V�H�Q�V�H���R�I��
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vertical alignment regarding how, and if, HOT-centered practices change from one grade to the 

next. Therefore, a deeper, more comprehensive understanding of HOT practices could ensue by 

focusing on ways that technology is employed within subject areas independently as well as 

across grade levels.  

Conclusion and Summary 

Almost two decades of research suggests that disadvantaged schools are more apt to 

integrate technology in low-level ways (Andrade Johnson, 2019; Cheah et al., 2023; Dolan, 

2016;  Hohlfeld et al., 2017; Reinhart et al., 2011; Rogers, 2016; Sardone, 2019; Tate & 

Warschauer, 2017; Tawfik et al., 2016; Thieman & Cevallos, 2017; Warschauer, 2007; 

Zielezinski & Darling-Hammond, 2016) compared to their high SES counterparts. This disparate 

practice even applies to how technology is employed. In fact, Kopcha et al. (2020) noted that 

after almost twenty years, classroom technology use still generally reflects a teacher-centered 

paradigm. Given the inequities between low-SES and high-SES schools regarding technology 

use practices, this study sought to uncover exemplary use practices in low-income schools in an 

effort to begin shifting views of these schools toward a more strength-based perspective. To this 

end, this study successfully revealed expert teachers' practices surrounding technology 

integration as well as shared the rich stories accompanying their quests for transformative 

practices.  

�$�F�F�R�U�G�L�Q�J���W�R���$�U�\���H�W���D�O���������������������W�K�H���J�R�D�O���R�I���W�K�H���Z�U�L�W�H�U���³�L�V���W�R���W�H�O�O���W�K�H���V�W�R�U�\���W�K�H���G�D�W�D���W�H�O�O�´�����S����

�������������)�U�R�P���W�K�L�V���V�W�X�G�\�¶�V���T�X�D�O�L�W�D�W�L�Y�H���S�K�D�V�H�����L�Q�F�R�U�S�R�U�D�W�L�Q�J���S�D�U�W�L�F�L�S�D�Q�W�V�¶���W�K�L�F�N�����U�L�F�K���G�H�W�D�L�O�V�����I�R�X�U��

overarching takeaways emerged: (1) structure on the front end allows for increased complexity 

on the back end; (2) promotion of a student-centered environment allows for targeted, 

individualized instruction; (3) the flexible nature of technology allows for limitless possibilities; 
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and (4) valuing technology helps support integration practices. Despite the ongoing negative 

refrain surrounding low-level technology use in disadvantaged school settings, Title I middle 

�V�F�K�R�R�O���W�H�D�F�K�H�U�V�¶���S�U�D�F�W�L�F�H�V�����E�H�O�L�H�I�V�����D�Q�G��resilient nature suggest a departure from this narrative. 

This study provides educators, administrators, and curriculum designers, among others, with 

valuable insights into the application of technology-supported HOT practices in low-income 

school settings. 

Throughout the data collection process, each participant shared how technology has 

evolved within the context of his or her pedagogical practices and the various roads traveled for 

technology to claim a seat at the table. Results of the research show that even in disenfranchised 

environments, teachers can rise and enact change for the betterment of their learners. Participants 

alluded to the fact that the world is changing, and it is our moral imperative to change with it, 

such that we prepare students for the realities of a future we are not even privy to. By 

demonstrating their exemplary use of technology in support of HOT, participants shared 

strategies, skills, and practices that potentially help open doors of innovation for all, particularly 

our most vulnerable populations.  

The goal of this research was always to elucidate exemplary teacher practices 

surrounding technology-integrated HOT occurring in Title I middle schools. Zielezinski and 

Darling-�+�D�P�P�R�Q�G�����������������I�L�W�W�L�Q�J�O�\���V�X�J�J�H�V�W�H�G���W�K�D�W���Z�K�H�Q���L�W���F�R�P�H�V���W�R���G�L�V�D�G�Y�D�Q�W�D�J�H�G���V�W�X�G�H�Q�W�V�����³�Z�H��

�P�X�V�W���U�H�P�H�P�E�H�U���W�K�D�W���W�K�H���P�R�V�W���L�P�P�H�G�L�D�W�H�O�\���U�H�O�H�Y�D�Q�W���E�H�D�F�R�Q�V���D�O�Z�D�\�V���F�R�P�H���I�U�R�P���Z�L�W�K�L�Q�´�����S����������������

By examining how exemplary teachers integrated technology to promote HOT in low-income 

schools, where these practices are typically less pervasive, the aim was to provoke conversations 

to collectively shift this perspective and incite systematic change by promoting social justice 

through digital equity. This change, however, can only be actualized by focusing on how 
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teachers, as change agents, are employing technology for transformative purposes (Vongkulluksn 

et al., 2020). Results suggest an optimistic outlook whereby technology is being integrated 

�H�T�X�L�W�D�E�O�\���D�Q�G���³�Z�L�W�K�L�Q���H�Y�H�U�\�R�Q�H�¶�V���U�H�D�F�K�´�����*�D�U�F�t�D�(�9�D�Q�G�H�Z�D�O�O�H���*�D�U�F�t�D���H�W���D�O�������������������S���������������� 
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APPE!DIX B: SURVEY I!STRUME!T  

Copy of Survey- to be used with permission from Bowman et al. (2020). 
 
Value belief was measured using a 7-point Likert-scale survey from Wigfield and Eccles (2000; 
�����L�W�H�P�V�����&�U�R�Q�E�D�F�K�¶�V���.�����������������Z�L�W�K���H�Q�G�S�R�L�Q�W�V���L�Q�G�L�F�D�W�H�G�����&�R�Q�V�L�V�W�H�Q�W���Z�L�W�K���(�[�S�H�F�W�D�Q�F�\-Value Theory 
of Achievement Motivation, value was measured using the latent factors of intrinsic value (2 
items), utility (2 items), and attainment (2 items). These constructs together make up the value 
variable. 
  
*Interest 
  

1.  In general, I find spending time on integrating technology into my lessons (very 
boring �± very interesting) 
2.  How much do you like to incorporate technology into your classroom? (not at all 
�± very much) 

  
*Utility Value 
  

3. Compared to other class activities, how useful is technology for improving student 
learning? (not at all useful �± very useful) 
4.  In general, how useful is technology integration for your teaching goals? (not at 
all useful �± very useful) 

  
*Importance 
  

5.  For you, being good at integrating technology is (not at all important �± important) 
6.  Compared to most other aspects of teaching, how important is it for you to be 
good at integrating technology (not at all important �± important) 

  
A Likert-scale survey from Kopcha (2012�����Z�D�V���X�V�H�G���W�R���P�H�D�V�X�U�H���W�H�D�F�K�H�U�V�¶��ability beliefs (5 
�L�W�H�P�V�����&�U�R�Q�E�D�F�K�¶�V���.�������������Z�K�L�F�K���L�V���D���Z�L�G�H�O�\���X�V�H�G���D�Q�G���Y�D�O�L�G�D�W�H�G���L�Q�V�W�U�X�P�H�Q�W���W�R���P�H�D�V�X�U�H���W�H�D�F�K�H�U�V�
��
perceived ability toward technology integration. 
  
*Ability  

1.  I feel comfortable teaching with technology. 
2.  I have the skills necessary to use technology in the classroom. 
3.  I handle technology issues in a timely manner. 
4.  Very little class time is spent on resolving technology issues. 
5.  I spent most of the time facilitating learning instead of solving technical issues. 
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Technology integration practices: lower and higher order usage 
�7�K�H���R�X�W�F�R�P�H���Y�D�U�L�D�E�O�H�V���Z�H�U�H���I�U�R�P���D���V�X�U�Y�H�\���E�D�V�H�G���R�Q���%�O�R�R�P�¶�V���'�L�J�L�W�D�O���7�D�[�R�Q�R�P�\�����S�U�H�Y�L�R�X�V�O�\��
created by the authors (Vongkulluksn et al., 2019). Nine items targeted technology use for lower 
�R�U�G�H�U���W�D�V�N�V�����U�H�P�H�P�E�H�U�L�Q�J���������L�W�H�P�V�������X�Q�G�H�U�V�W�D�Q�G�L�Q�J���������L�W�H�P�V�������D�Q�G���D�S�S�O�\�L�Q�J���������L�W�H�P�V�������&�U�R�Q�E�D�F�K�¶�V��
�.���������������D�Q�G���Q�L�Q�H���L�W�H�P�V���W�D�U�J�H�W�H�G���K�L�J�K�H�U-order tasks (analyzing (3 items), evaluating  (3 items),and 
creating (3 i�W�H�P�V�������&�U�R�Q�E�D�F�K�¶�V���.���������������7�H�D�F�K�H�U�V���U�H�S�R�U�W�H�G���K�R�Z���R�I�W�H�Q���W�K�H�\���D�V�N���V�W�X�G�H�Q�W�V���W�R���G�R��
specific activities using technology (0.never to 5.very often). 
  
�+�R�Z���R�I�W�H�Q���G�R���\�R�X���D�V�N���V�W�X�G�H�Q�W�V���W�R���X�V�H���W�H�F�K�Q�R�O�R�J�\���W�R�« 
  
Remembering 

  
1.  Find word definitions 
2.  Pick out and highlight key words/phrases when reading 
3.  Take notes as they read class content or listen to lecture 

  
Understanding 
  

4.  Search for answers to questions I provided 
5.  Gather information and report it in their own words 
6.  Demonstrate their understanding of class content 

  
Applying 
  

7.  Connect what they learn to real life situations 
8.  Play an educational game in which they apply class content 
9.  Share their work with other students in the class and/or with the outside 
community (via youtube, school website, etc.) 

  
Analyzing 
  

10.  Organize learning content (e.g. in a graphic organizer) 
11.  Conduct research that requires multiple sources of information 
12.   Compare multiple sources of information 

  
Evaluate 
  

13.  Assess the quality of an online source 
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14.  Collaborate with other students on an assignment using a communication or sharing 
tool 
15.  Reflect on their own learning progress 

  
Create 
  

16.  Create an audio-visual product that incorporates class content 
17.  Produce a project that represents the culmination of class curriculum 
18.  Participate in an online community on topics related to class content (e.g. publishing 
blogs or participate in an online forum) 

  
  
  
Final Question for those potentially willing to participate in Phase 2: 
 
Option for follow up: 
 
If you are willing to potentially participate in phase two of the study, which will go into more 
detail regarding classroom technology use practices as explained in the Survey consent form, 
please provide your name and contact information (email) below. This information will be 
kept confidential and does not imply any commitment for future participation. Thank you for 
your consideration! 
 
Name: 
 
Email address: 
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APPE!DIX D: THE TECH!OLOGY I!TEGRATIO! MATRIX 
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APPE!DIX E: I!TERVIEW PROTOCOL  
Interview Protocol (Phase 2)  

Name of Study : Examining Technology Integrated Higher Order Thinking Practices at Title I 
Public Middle Schools 
 
Research questions:   

RQ 2:  Among identified exemplary teachers, how is technology being integrated in Title 
I middle school classrooms in ways that promote higher order thinking (HOT)?  

RQ 3: What are the distinguishing features of teachers who use technology to promote 
HOT? 
 
Objective: To understand how teachers are using technology in classroom practice. I also want 
to get to the heart of beliefs and attitudes that lend themselves to distinguishing features of 
teachers who integrate technology in the classroom in innovative ways.  
 
Introduction:  
Aloha and thank you so much for allowing me to interview you today.  My name is Amy Var 
and I am a PhD student in the Learning Design and Technology Department at the University of 
Hawaii at Manoa. In addition, I am a fellow Hawaii State Department of Education teacher. I am 
extremely grateful that you have elected to participate in phase two of my study and I am eager 
to learn more about your technology-centered classroom practices as well as your beliefs 
surrounding technology integration. You were selected for participation based on your reported 
technology use in the phase one survey. Today I will be asking you about how and why you use 
technology in your classroom to promote student learning. In total it should take about 45 
minutes to an hour.  
 
Before we begin, I want to make sure that you are aware that this interview poses no risks to you 
and in fact, your identity will remain confidential. I will not report any information that could 
potentially identify you and pseudonyms will be used. In addition, all data collected as a result 
will remain confidential and will only be used for the purposes of this study. You will be 
provided a copy of the transcripts for verification of accuracy, and later will have an opportunity 
to examine my interpretations and findings. At any time, if you are not comfortable with the 
interview you have the right to stop the process without prejudice, and that goes for questions as 
well. Please know that if there are any questions you are uncomfortable answering, you may skip 
those as well. Do you have any questions regarding this informed consent? Do I have your 
permission to proceed with the interview? 
 
To better assist me in the analysis process, I would like to record our session today using Zoom 
audio/QuickTime. As the researcher, only I will have a copy of this recording and it will be 
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destroyed after transcription and verification. When transcribing, I will not use your name and no 
information will be shared that would allow you to be identified. Transcripts will only be seen by 
individuals directly involved in the research. Are there any questions regarding my intent to 
record today? Do I have your permission to record our session? 
 
Please know that there are no wrong answers. I am only interested in your experiences and 
beliefs as a classroom teacher regarding technology integration for purposes of student learning. 
Remember, if you wish to stop, or even take a break at any time, please let me know. Do you 
have any questions regarding anything I just shared? Finally, before we formally begin, do you 
have any questions for me? 
 
Begin Recording 
Questions: 
 
1) Warm up Question: Can you tell me a bit about your journey as a teacher thus far?  
Potential Probes/Prompts:  

a. How long have you been teaching? What subjects do you teach/have you taught? What 
grade(s) do you teach?/Have you taught? 

b. What prompted you to go into teaching? 
 
2) Describe your teaching style.  
Potential Probes/Prompts: 

a. As a teacher, what role do you typically play in the classroom setting? 
b. What role does technology play in supporting your practices? 
c. What are some specific examples of learning experiences/strategies using technology that 

you incorporate that promote your beliefs/styles? 
d. What are your pedagogical beliefs surrounding teaching and learning?  
e. What are your pedagogical beliefs surrounding teaching and learning via technology?  
f. How would you describe your teaching style? 

 
3) Can you describe your beliefs as a teacher regarding technology integration and how it 
supports student learning? 
Potential Probes/Prompts:  

a. When incorporating technology into your classroom practice, what do you strive for? 
b. What does optimal technology integration look like for you?  
c. How would you define or describe optimal technology integration in the context of your 

own teaching? 
d. Based on these beliefs, which technologies are most often placed in the hands of 

students? Why? 
 
4) How did you first begin integrating technology into your classroom? 
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a. What was your initial comfort level?  
b. Is there a specific experience that you can recall in these early days? 
c. What were some of the pitfalls along the way? How did you overcome them? 

 
5) How comfortable are you now using technology to support student learning? 

a. How has your comfort level changed over time? Describe this evolution in your teaching 
experience. 

b. How have your technology integration practices changed over time? 
c. Describe specific skills you possess and how they contribute to your success. 

 
6) From your experience, how do you believe technology impacts student learning? 

a. What benefits and challenges does it bring to the table? 
b. In what ways has technology changed or influenced teaching and learning in your 

classroom?  
c. How does technology impact your teaching?  
d. Define/Describe successful technology integration in your own words. 

 
 7) Describe specific ways you integrate technology in your curriculum. 

a. What types of learning strategies do you typically employ? 
b. What are some of your favorite lessons to date using technology in support of student 

learning? Can you describe a couple in detail for me? 
c. From document analysis- You submitted [assignment]. Can you tell me more about 

that? 
d. What do you believe are the benefits to student learning as a result of technology 

integration? 
e. What are your concerns, if any? 

 
8) Walk me through the process of creating learning experiences that incorporate 
technology. 
Potential Probes/Prompts:  

a. �:�K�D�W���L�V���W�K�H���I�L�U�V�W���W�K�L�Q�J���\�R�X���G�H�F�L�G�H�"���1�H�[�W�«�H�W�F 
b. When does selection of the tech tool(s) itself come into play? 
c. Which types of tech tools are you drawn to for student use? Why? 
d. Which types of tech tools do you typically shy away from? Why? 
e. What role do students play in this process, if at all? 
f. After observation- I observed you using [strategy] or employing [lesson]. Can you tell 

more about that? 
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9) For teachers with 1:1 technology: I understand you have 1:1 technology in your school. 
Can you describe the impact that has had on your ability to provide technology integrated 
lessons for your students? 

a. What is the biggest shift? / Biggest learning curve? 
b. What do you believe are the benefits of 1:1 on student learning? 
c. How has technology surfaced as an obstacle to learning, if at all? 
d. What technology tools do you have access to use at your school? 

 
9) For teachers with computer carts/ !O 1:1.  I understand you have access to technology 
via computer carts in your school. Can you describe the impact that has had on your ability 
to provide technology integrated lessons for your students? 

a. How do you believe it has impacted student learning? 
b. How has technology surfaced as an obstacle to learning, if at all? 
c. What technology tools do you have access to use at your school? 

 
10) What would you suggest are the biggest barriers to successful technology integration in 
support of student learning? 

a. How have you adjusted? How have you circumvented this? Strategies? 
b. What would you consider to be the biggest support system in terms of your technology 

use for instruction? 
c. From your perspective, what would students say are the biggest challenges? 

 
11) Earlier we spoke about when you first began integrating technology in your classroom. 
Based on that knowledge, What is your best advice to teachers struggling with technology 
integration in support of student learning? 

a. If they are unaware of how to best start, what would you suggest? 
b. What would you say to encourage them to shift to a more technology centered 

classroom? 
c. Are there any classroom strategies that can optimize getting started? Perhaps share what 

worked/works for you. 
d. What resources would you direct them to? 
e. Can you share any words of advice that you have been offered? How did that impact your 

own practices? 
 
12) Our job as teachers is to prepare students for a world outside of our classrooms. In 
what ways are you integrating technology to help prepare learners for real world 
experiences? 

a. �:�K�D�W���D�U�H���V�R�P�H���R�I���\�R�X�U���³�J�R-�W�R�´���W�H�F�K�Q�R�O�R�J�\���G�U�L�Y�H�Q���W�H�F�K�Q�L�T�X�H�V���W�R���V�X�S�S�R�U�W���W�K�L�V�" 
b. How does technology integration in your classroom help prepare students for the real 

world? Share some examples/lessons you have used. 
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c. What specific skills did you emphasize? Are there certain skills you focus on? 
i. How do you use technology to allow students to evaluate? 

ii.  How do you use technology to allow students to analyze? 
iii.  How do you use technology to allow students to create? 

d. Which technology tools best support acquisition of these skills? 
 
���������/�D�V�W�O�\�����G�R���\�R�X���K�D�Y�H���D�Q�\���T�X�H�V�W�L�R�Q�V���I�R�U���P�H�"���$�Q�\�W�K�L�Q�J���,���G�L�G�Q�¶�W���D�V�N�����W�K�D�W���\�R�X���Z�R�X�O�G���O�L�N�H���W�R��
share?  
 
Thank you for your time today. It was a pleasure to listen to you describe your experiences as a 
classroom teacher and ways you promote technology use in the classroom to support student 
learning. Remember, your identity will remain private and all information shared today will 
remain confidential. Furthermore, if you granted me permission to record this interview, after 
transcription and confirmation of information, the recording will be permanently destroyed.  
 
Just to confirm, you have my contact information? If you have any other questions, concerns or 
comments, please feel free to reach out. I will be in touch as soon as our interview is transcribed, 
so please be on the lookout for that correspondence. Is (review email) the best place to contact 
you? Again, thank you very much! 
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�$�3�3�(�1�'�,�;���+�����+�$�:�$�,�µ�,�� STATE DOE APPROVAL  
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APPE!DIX I: I!ITIAL EMAIL TO PARTICIPATE I! PHASE 1 
SURVEY 

Aloha esteemed colleagues, 
My name is Amy Var and I am a Ph.D. student in the Learning Design and Technology 

�'�H�S�D�U�W�P�H�Q�W���D�W���W�K�H���8�Q�L�Y�H�U�V�L�W�\���R�I���+�D�Z�D�L�
�L���D�W���0�—�Q�R�D�����,���D�P���D�O�V�R���D���W�H�D�F�K�H�U���L�Q���W�K�H���+�D�Z�D�L�L���6�W�D�W�H��
Department of Education, where I have been teaching middle school for the past 23 years. I am 
conducting research to fulfill my dissertation requirement and in doing so, hope to learn more 
about technology use practices in the classroom setting. 

Since the purpose of my study is to better understand the various ways that middle school 
teachers are using technology to promote student learning, I invite you to take part in the 
attached survey. Your answers are anonymous and participation is voluntary. This survey will 
remain open for three weeks, and will close on November 23, 2022. Attached you will also find 
more information regarding the study, along with information regarding informed consent.  

The survey consists of 29 items and should take you no more than 10 minutes. You are 
not required to participate, but I would really appreciate your willingness to do so. 

 By clicking this survey link, you will be directed to the questions. Z5*+4$35$361$7*'23$
-&41$57$361$29'01#$*"-.*12$#59'$,5+21+3$35$-&'3*,*-&31$*+$-6&21$5+1$57$36*2$239<#=$At the 
culmination of the survey, information regarding phase two will be provided, along with a place 
to share contact information if you are interested in taking part. Phase two will consist of two 
classroom observations, a 45 minute to one hour interview and provision of 3-6 artifacts 
representing technology use in the classroom (de-identified student work, lesson plans, etc.). 
Participation in this survey does not imply an expectation of participation in phase two. 

 
Thank you again,  
    Amy Var
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APPE!DIX J: PHASE 1 EMAIL REMI!DER  
Aloha, 

My name is Amy Var and I am a Ph.D. student in the Learning Design and Technology 
�'�H�S�D�U�W�P�H�Q�W���D�W���W�K�H���8�Q�L�Y�H�U�V�L�W�\���R�I���+�D�Z�D�L�
�L���D�W���0�—�Q�R�D�����,���U�H�F�H�Q�W�O�\���V�H�Q�W���\�R�X���D�Q���L�Q�Y�L�W�D�W�L�R�Q���W�R���W�D�N�H���S�D�U�W��
in a survey that will help me with completion of my dissertation study. The purpose of my study 
is to better understand the various ways that middle school teachers are using technology to 
promote student learning. 

If you have not already done so, I invite you to take part in the attached survey. The 
survey consists of 29 items and should take you no more than 10 minutes. You are not required 

to participate, but I would really appreciate it if you would. By clicking the survey link, you 

will be directed to the questions. Z5*+4$35$361$7*'23$-&41$57$361$29'01#$*"-.*12$#59'$,5+21+3$35$
-&'3*,*-&31. Attached you will also find more information regarding the study, along with 
information regarding informed consent. The survey will close in 2 weeks, on 11/23/2022.  

If you have already taken part in the survey, please disregard this reminder and thank you 
so much for your participation and support. 

 
With gratitude, 
     Amy Var 
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APPE!DIX K: I!ITIAL EMAIL I!VITATIO! TO 
PARTICIPATE I! PHASE 2  

Aloha _______,  
 

My name is Amy Var and I am a Ph.D. student in the Learning Design and Technology 
�'�H�S�D�U�W�P�H�Q�W���D�W���W�K�H���8�Q�L�Y�H�U�V�L�W�\���R�I���+�D�Z�D�L�
�L���D�W���0�—�Q�R�D�����$�V���\�R�X���N�Q�R�Z�����,���D�P���F�R�Q�G�X�F�W�L�Q�J���U�H�V�H�D�U�F�K���W�R��
fulfill my dissertation requirement and in doing so, hope to learn more about technology use 
practices in the classroom setting. 

Thank you for taking the survey in phase one of my study. In your survey you indicated 
potential interest in participating in phase two, and I wanted to reach out to see if you are still 
interested. Participation will consist of two classroom observations, followed by one interview 
(45 minutes to one hour), and submission of 3-6 artifacts (ex: student samples) showcasing ways 
you integrate technology in your classroom practice.  

If you are willing to take part, please respond to this email so that we can decide on dates 
for observations and select a time after school hours to schedule the interview (in person or via 
Zoom). At that point I will send additional information regarding the study, as well as an 
informed consent form to sign and return at our first meeting. 

 To honor your time and participation in my research, a $25 Target gift card will be gifted 
to your school on your behalf at the culmination of this data collection phase.  

If you have any questions or seek further clarification regarding my study, please reach 
out. Through this research and the generous support of teachers, I hope to learn more about the 
wealth of technology integrated practices taking place in our middle school classrooms. 

Thank you for your consideration, 
Amy Var 
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APPE!DIX L: CO!FIRMATIO! EMAIL TO PARTICIPATE I! 
PHASE 2 

Aloha _______,  
 
Thank you so much for your willingness to take part in phase two of my research study. 

Participation will consist of two classroom observations, one 45-minute to hour-long interview, 
and submission of 3-6 artifacts showcasing ways you integrate technology in your classroom.  

I know that you are very busy, and therefore want to ensure participation does not 
interfere with other obligations. Please indicate three potential dates and times that would be 
optimal for both classroom observations and the interview (after school hours, either in-person or 
via Zoom). If it is difficult to plan all three now, start with observation one and go from there. 

Artifacts, in the form of lesson plans, student work samples, pacing guides, or curriculum 
maps illustrating ways you incorporate technology into your classroom practice can be submitted 
any time in the next three weeks either digitally or on paper (please remove any student names, if 
applicable). Remember, there is nothing new you need to produce, I am interested in artifacts 
that have already been generated. 

Attached you will find a copy of the informed consent for you to sign and I will collect 
prior to the start of our first observation. In addition, please see the attached copy of the 
University of Hawaii Safety Information for In Person Research Participants During the COVID-
19 Pandemic. As a researcher, all measures will be taken to ensure health and safety, including 
screening and self-monitoring prior to my arrival as well as wearing a well-fitting mask.  

Please do not hesitate to reach out if you have any questions. I look forward to working 
with you! 

Thank you, 
Amy Var 
 

Possible Observation Dates/Times (for Observation 1) 
1. 
2. 
3. 
 Possible Observation Dates/Times (2-3 weeks later, for Observation 2) 
1. 
2. 
3. 
 Possible Interview Dates/Times (after the last Observation). Please indicate Zoom or In 
Person preference. 
1. 
2. 
3.  
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Zoom ______      or         In Person _______ 
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APPE!DIX M: OBSERVATIO! PROTOCOL/FIELD !OTES 
TEMPLATE  

Observation Protocol/Field !otes Template  

 
Location Setting:  
Sketch of classroom: 
 
Observation #___ 
Date:  
Time: 
Study Duration:  
Participant: (use alias) 
Purpose: To understand how teachers are using technology in classroom practice, specifically in 
ways that promote HOT, student-centered practices. I also want to get to the heart of beliefs and 
attitudes that lend themselves to distinguishing features of these unique individuals. 
Guiding Research Questions:  
RQ 2:  Among identified exemplary teachers, how is technology being integrated in Title I 
middle school classrooms in ways that promote higher order thinking (HOT)?  
RQ 3: What are the distinguishing features of teachers who use technology to promote HOT? 

Observation !otes 
 

Descriptive Notes Reflective Notes 

  
 
 
 

 
 
 
 

 
 
 
 

 
 

 
 
 
 



308 

�$�3�3�(�1�'�,�;���1�����3�$�5�7�,�&�,�3�$�1�7�6���9�$�/�8�(�6�¶���%�(�/�,�(�)�6���%�<���6�8�%-CO!STRUCT  

Participants Value Belief Ratings by Sub-construct (n=76) 
  

Value Beliefs Items   1 2 3 4 5 6 7 Mean SD 

Interest                  5.29 
  

1.25 
  

In general, I find spending time on integrating 

technology into my lessons (1-very boring to 
7-very interesting) 
  

       
6.6% 

  
26.3% 

  
30.3% 

  
17.1% 

  
19.7% 

  
 5.17 

  
 1.22 

How much do you like to incorporate 
technology into your classroom (1-not at all 
to 7-very much) 
  

      6.6% 22.4% 21.1% 23.7% 26.3%  5.41  1.28 

Utility  
  

                5.26 1.36 

Compared to other class activities, how useful 
is technology for improving student learning? 
(1-not at all useful to 7-very useful) 
  

    
1.3% 

  
3.9% 

  
3.9% 

  
15.8% 

  
26.3% 

  
30.3% 

  
18.1% 

  
5.26 

  
1.37 

In general, how useful is technology 
integration for your teaching goals? (1-not at 
all useful to 7-very useful) 
  

    
1.3% 

  
3.9% 

  
3.9% 

  
15.8% 

  

  
25.0% 

  
32.9% 

  
17.1% 

  
5.26 

  
1.36 

Importance                   5.40 
  

1.36 

For you, being good at technology is (1-not at 
all important to 7-very important) 

   1.3%   2.6% 15.8% 21.1% 30.3% 28.9%  5.62  1.25  

Compared to most other aspects of teaching, 
how important is it for you to be good at 
integrating technology? (1-not at all 
important to 7-very important) 
  

   2.6% 2.6% 6.6% 13.2% 31.6% 23.7% 19.7%  5.18  1.44 

Overall Values Beliefs                 5.31 1.32 
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�$�3�3�(�1�'�,�;���2�����3�$�5�7�,�&�,�3�$�1�7�6�¶���$�%�,�/�,�7�<���%�(�/�,�(�)�6�� 
�3�D�U�W�L�F�L�S�D�Q�W�V�¶���6�H�O�I-Reported Ability Beliefs (n=76) 
!
Ability Beliefs Items 1 2 3 4 5 Mean SD 
I feel comfortable with 
technology 

  7.9% 21.1% 39.5% 31.6% 3.95 0.92 

I have the skills 
necessary to use 
technology in the 
classroom 

  6.6% 19.7% 47.4% 26.3% 3.93 0.85 

I handle technology 
issues in a timely manner 

1.3% 5.3% 31.6% 38.2% 23.7% 3.78 0.92 

Very little class time is 
spent on resolving 
technology issues 

3.9% 15.8% 25% 31.6% 23.7% 3.55 1.14 

I spent most of the time 
facilitating learning 
instead of solving 
technical issues 

  5.3% 19.7% 35.5% 39.5% 4.09 0.90 

Overall Ability Beliefs            3.86 0.96 

!!
!Note. The numbers 1-5 across the top correspond to a 5-Point Likert scale, where 5 represents strongly agree and 1 represents strongly disagree 
!



310 

�$�3�3�(�1�'�,�;���3�����3�$�5�7�,�&�,�3�$�1�7�6�¶���/�2�7���,�1�7�(�*�5�$�7�,�2�1���3�5�$�&�7�,�&�(�6���%�<���6�8�%-
CO!STRUCT  

�3�D�U�W�L�F�L�S�D�Q�W�V�¶���)�U�H�T�X�H�Q�F�\���5�D�W�L�Q�J�V���I�R�U���/�R�Z�H�U���2�U�G�H�U���7�H�F�K�Q�R�O�R�J�\���,�Q�W�H�J�U�D�W�L�R�Q�� 
Lower Order Task Items 1 2 3 4 5 Mean SD !!

�6�W�H�P�����+�R�Z���R�I�W�H�Q���G�R���\�R�X���D�V�N���V�W�X�G�H�Q�W�V���W�R���X�V�H���W�H�F�K�Q�R�O�R�J�\���W�R�« 

Remembering (3 items)           2.81 1.21 !!

Find word definitions (N=75)           5.3% 24% 33.3% 18.7% 18.7% 3.21 1.17 !!

Pick out and highlight key 
words/phrases when reading (N=75) 

 22.7%  33.3% 22.7% 13.3% 8% 2.51 1.21 !!

Take notes as they read class content 
or listen to lecture (N=75) 

  16%  29.3% 30.7% 16.0% 8% 2.71 1.16 !!

Understanding (3 items)           3.53 1.04 !!

Search for answer to questions I 
provided (N=76) 

3.9% 13.2% 48.7% 19.7% 14.5% 3.28 1.00 !!

Gather information and report it in 
their own words (N=76) 

6.6% 9.2% 32.9% 31.6% 19.7% 3.49 1.11 !!

Demonstrate their understanding of 
class content (N=75) 

1.3% 4.0% 32.0% 34.7% 28.0% 3.84 0.93 !!

Applying (3 items)           3.09   1.09 !!

Connect what they learn to real life 
situations (N=76) 

5.3% 11.8% 42.1% 32.9% 7.9% 3.26 0.96 !!

Play an educational game in which 
they apply class content (N=75) 

6.7% 20.0% 41.3% 16.0% 16.0% 3.15 1.12 !!

Share their work with other students 
in the class and/or with the outside 
community (via YouTube, school 
website, etc.) (N=76) 

10.5% 31.6% 32.9% 13.2% 11.8% 2.84 1.16 !!

Overall LOT            3.13   1.15 !!

Note. The numbers 1-5 across the top correspond to a 5-Point Likert scale, where 5 represents very often and 1 represents never 
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�$�3�3�(�1�'�,�;���4�����3�$�5�7�,�&�,�3�$�1�7�6�¶���+�2�7���,�1�7�(�*�5�$�7�,�2�1���3�5�$�&�7�,�&�(�6���%�<��SUB-
CO!STRUCT  

�3�D�U�W�L�F�L�S�D�Q�W�V�¶���)�U�H�T�X�H�Q�F�\���5�D�W�L�Q�J�V���I�R�U���+�L�J�K�H�U���2�U�G�H�U���7�H�F�K�Q�R�O�R�J�\���,�Q�W�H�J�U�D�W�L�R�Q��!
Higher Order Task Items 1 2 3 4 5 Mean SD   

�6�W�H�P�����+�R�Z���R�I�W�H�Q���G�R���\�R�X���D�V�N���V�W�X�G�H�Q�W�V���W�R���X�V�H���W�H�F�K�Q�R�O�R�J�\���W�R�« 

Analyzing (3 items)           2.83 1.12   

Organize learning content (e.g. in a 
graphic organizer) (N=76) 

10.5% 18.4% 42.1% 19.7% 9.2% 2.99 1.09   

Conduct research that requires multiple 
sources of information (N=75) 

12.0% 18.7% 37.3% 24.0% 8.0% 2.97 1.12   

Compare multiple sources of information 
(N=76) 

21.1% 27.6% 32.9% 13.2% 5.3% 2.54 1.13   

Evaluating (3 items)           2.79  1.10   

Assess the quality of an online source 
(N=76) 

22.4% 35.5% 25.0% 11.8% 5.3% 2.42 1.12   

Collaborate with other students on an 
assignment using a communication or 
sharing tool (N=76) 

  
9.2% 

  
34.2% 

  
32.9% 

  
17.1% 

  
6.6% 

  
2.78 

  
1.05 

  

Reflect on their own learning progress 
(N=76) 

2.6% 26.3% 34.2% 26.3% 10.5% 3.16 1.02   

Creating (3 items)           2.42  1.21   

Create an audio-visual product that 
incorporates class content (N=76) 

15.8% 30.3% 27.6% 17.1% 9.2% 2.74 1.19   

Produce a project that represents the 
culmination of class curriculum (N=75) 

8.0% 33.3% 33.3% 17.3% 8.0% 2.84 1.07   

Participate in an online community on 
topics related to class content (e.g. 
publishing blogs or participate in an 
online forum) (N=76) 

59.2% 22.4% 9.2% 7.9% 1.3% 1.70 1.02   

Overall HOT            2.68 1.16   

 Note. The numbers 1-5 across the top correspond to a 5-Point Likert scale, where 5 represents very often and 1 represents never 
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�$�3�3�(�1�'�,�;���5�����3�+�$�6�(���7�:�2���3�$�5�7�,�&�,�3�$�1�7�6�¶���9�$�/�8�(�6�¶���%�(�/�,�(�)�6���%�<���6�8�%-CO!STRUCT  

Participants Value Belief Ratings by Sub-construct (n=8) 
 

Value Beliefs Items   1 2 3 4 5 6 7 Mean SD 

Interest                   6.50 
  

0.73 
  

In general, I find spending time on integrating 
technology into my lessons (1-very boring to 7-
very interesting) 
  

        
  
  

  
  
  

25% 
  

12.5% 
  

62.5% 
  
  

6.38 
  
  

0.92 
  

How much do you like to incorporate 
technology into your classroom (1-not at all to 7-
very much) 
  

        
  

  
  

  
  

  
37.5% 

  
62.5% 

  

  
6.63 

  
0.52 

Utility  
  

                6.25 0.77 

Compared to other class activities, how useful is 
technology for improving student learning? (1-
not at all useful to 7-very useful) 
  

    
  

  
  

  
  

  
  

12.5% 37.5% 50.0% 
  

6.38 
  

0.74 
  

In general, how useful is technology integration 
for your teaching goals? (1-not at all useful to 7-
very useful) 
  

    
  

  
  

  
  

  
  

  
25.0% 

  
37.5% 

  
  

  
37.5% 

  
6.13 

  
0.83 

Importance                    6.38 
  

0.62 

For you, being good at technology is (1-not at all 
important to 7-very important) 
  

    
  

    
  

  
  

  
  

50.0% 50.0% 
  

6.50 
  

0.53 
  

Compared to most other aspects of teaching, 
how important is it for you to be good at 
integrating technology? (1-not at all important to 
7-very important) 
  

    
  

  
  

  
  

  
  

  
12.5% 

  
50.0% 

  

  
37.5% 

  

  
6.25 

  
0.71 

Overall Values Beliefs                 6.38 0.70 
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�$�3�3�(�1�'�,�;���6�����3�+�$�6�(���7�:�2���3�$�5�7�,�&�,�3�$�1�7�6�¶���$�%�,�/�,�7�<���%�(�/�,�(�)�6�� 
 
�3�D�U�W�L�F�L�S�D�Q�W�V�¶���6�H�O�I-Reported Ability Beliefs (n=8) 
!!

Ability Beliefs Items 1 2 3 4 5 Mean SD 
I feel comfortable with 
technology 
  

      25% 75% 4.75 0.46 

I have the skills necessary to 
use technology in the 
classroom 
  

      37.5% 62.5% 4.63 0.52 

I handle technology issues 
in a timely manner 
  

      50% 50% 4.50 0.53 

Very little class time is 
spent on resolving 
technology issues 
  

      37.5% 62.5% 4.63 0.52 

I spent most of the time 
facilitating learning instead 
of solving technical issues 
  

      37.5% 62.5% 4.63 0.52 

Overall Ability Beliefs           4.63 0.49 

 
Note. The numbers 1-5 across the top correspond to a 5-Point Likert scale, where 5 represents strongly agree and 1 represents strongly disagree 
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�$�3�3�(�1�'�,�;���7�����3�+�$�6�(���7�:�2���3�$�5�7�,�&�,�3�$�1�7�6�¶���+�2�7���,�1�7�(�*�5�$�7�,�2�1���3�5�$�&�7�,�&�(�6���%�<��
SUB-CO!STRUCT  

�3�D�U�W�L�F�L�S�D�Q�W�V�¶���)�U�H�T�X�H�Q�F�\���5�D�W�L�Q�J�V���I�R�U���+�L�J�K�H�U���2�U�G�H�U���7�H�F�K�Q�R�O�R�J�\���,�Q�W�H�J�U�D�W�L�R�Q�����Q� ���� 
Higher Order Task Items 1 2 3 4 5 Mean SD   

�6�W�H�P�����+�R�Z���R�I�W�H�Q���G�R���\�R�X���D�V�N���V�W�X�G�H�Q�W�V���W�R���X�V�H���W�H�F�K�Q�R�O�R�J�\���W�R�« 

Analyzing (3 items)           3.54 1.41   

Organize learning content (e.g. in a 
graphic organizer) 
  

12.5%   12.5% 25.0% 50.0% 4.00 1.41   

Conduct research that requires multiple 
sources of information 
  

  25.0% 25.0% 12.5% 37.5% 3.63 1.30   

Compare multiple sources of 
information 

12.5% 37.5% 12.5% 12.5% 25.0% 3.00 1.51   

Evaluating (3 items)           3.04 1.30   

Assess the quality of an online source 
  

12.5% 37.5% 25.0%   25.0% 2.88 1.46   

Collaborate with other students on an 
assignment using a communication or 
sharing tool 
  

12.5% 
  

37.5% 
  

25.0% 
  

12.5% 
  

12.5% 
  

2.75 
  

1.28 
  

  

Reflect on their own learning progress)   25.0% 25.0% 25.0% 25.0% 3.50 1.20   

Creating (3 items)           3.29 1.65   

Create an audio-visual product that 
incorporates class content 
  

  12.5% 12.5% 12.5% 62.5% 4.25 1.17   

Produce a project that represents the 
culmination of class curriculum 
  

    37.5% 25.0% 37.5% 4.00 0.93   

Participate in an online community on 
topics related to class content (e.g. 
publishing blogs or participate in an 
online forum) 

75.0% 12.5%     12.5% 1.63 1.41   

Overall HOT            3.29 1.46   

Note. The numbers 1-5 across the top correspond to a 5-Point Likert scale, where 5 represents very often and 1 represents never
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