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ABSTRACT

Technology has the capacity to support learning, promote hayder thinking, and
perpetuate 21stentury skills. However, these skills are often lacking ihZpublic schools,
particularly in lowincome settings. Lovincome students often interact wtdthnology in ways
that reinforce lowlevel thinking, while students in economically advantaged schools tend to use
technology in higheorder ways. These disparate uses of technology have resulted in and
continue to result in stratified learning expedes. To address this issue, this explanatory
sequential mixed methods study aimed to better understand how Title | middle school teachers
use technology to promote higharder thinking(HOT) while revealing innovative, exemplary
WHDFKLQJ SUDFWLFHV )LQGLQJV IURP SKDVH RQH VXJJHVWH
WHFKQRORJ\ SUDFWLFHVY KRYHU DW WKH Gé&hévet)phdseHibY RI % O
findings offered a more optimistic outlook, whereby varying teacher roles helped make way for
targeted, individualized student support, thereby promoting higher levels of coghitidimgs
also suggested that higharder technology use practices, when supported by an instructional
approach comprised of a carefully structured learning process and a -stewiemed
environment, helped ledd the creation of studeigenerated highesrder thinking products.
7TKHVH SUDFWLFHV PDGH SRVVLEOH E\ 7LWOH , PLGGOH VFKR
surrounding the benefits of integration, emphas&e&dllingness to try, continuously evahg in
practice, and the ability to overcome obstacles. This studgdwasrful implications for
educators, policymakers, curriculum designers, and students as it helps shift the narrative around

WHDFKHUVY S ihbdmé/deRirh¥ abhddmé&y/Retve as an impetus for change.
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CHAPTER 1. I'TRODUCTIO!

3'R QRW FRQILQH WRUf bwrirlgdrrnGIIRRIQWKRI\ ZHUH ERUQ LQ DQRW
Rabindranath Tagor@s 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 & SharmKjr2013;
et al., 2020), promoting a shift from teacher dominant to student centered enviro(Boentz
etal.,, 2022,+DUPDQGDR+0X %D] HW DO .RUPRYV HQKDQF
inclusion of higher order thinking (HOT) tasks (Bowmarale, 2022; Hawk et al., 2021; Hwang
et al., 2018; Wijnen et al., 2023) that capitalize on critical thinking (Kormos, 2018, 2022),
problemsolving (Kormos, 2018and promoting creative endeavors (Guo & Woulfin, 2ah6)
bolster 21stentury skills (Kormos, 2018, 2022). Technology also supports a departure from
lecturedominant teaching styles that emphasize drill and practice instruction (Kormos, 2018,
2021) to promote inquirpased learning in line with HOT (Kormod)28). This allows for the
investigation of authentic, realvorld issues that extend beyond the confines of the classroom
setting (United States Department of Education, 2(R&3earch 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 gihs to which teachers integrate technology may help alleviate
the digital divide (Sardone, 2019). Thus, teachers atayptegral part (Cheah et al., 2023;
Dolan, 2016; Garc&/andewalle Garc’a et al., 2022; Geer et al., 2017; Liu et al., 2017; Sefert

al., 2019; Tawfik et al., 2016; United States Department of Education, 2016) in promoting



WHFKQRORJ\ XVH LQ WKH FODVVURRP &KHDK HW DO *D L
HW DO SDUWLFXODUO\ IRU GLVDGYDQWDJHG VWXGHQW
Garc’a et al., 2022; ) as well as a shift to a more stuckrieed learning environment that
perpetuates 21sentury competencies (Ertmer & Ottenbile@tftwich, 2010; Gomez et al.,
2022; Kormos, 2022; Liu et al., 2021) and HOT (Cheah et al., 2023; kiy 2020).

'LWK WKH DGYDQFHPHQW RI WHFKQRORJ\ ZH KDYH VKLIW
(Almerich et al., 2020, p. 468; Warschauer & Matuchniak, 2010, p. 179) with a focus on facts
DQG NQRZOHGJH =RUOXRJOX HW DO WR Digk, 2000/ RUPDWL
S RU 3N QR Z O H Gobhzi¢ESRIgRRCE! al., 2020, p. 2; Zorluoglu et al., 2020,
p. 10) where emphasis is placed on complex ideas (Almerich et al.,@088tlezSalamanca
et al., 2020; Warschauer & Matuchniak, 2010) and colking interaction Gonztlez
Salamanceat al., 2020; Warschauer & Matuchniak, 2010). Lim and Tscidgmpis (2018) and
$OPHULFK HW DO ERWK UHIHU WR D 3)RXUWK ,QGXVWULI
468; Lim & TschoppHarris, 2018, p. 251) where we have evolved from wateisteam power,
to electric power, to technology as a means of automatizing production, and finally, the current
S'LIJLWDO 5HYROXW L RHKairis/20R8, p72bE)KTRaBs®ioning from the Industrial
era, where rotskills 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 ahanging
technobgical society, just as businesses are altering the way they operate, education must follow

suit (Lim & TschoppHarris, 2018).



Statement of the Problem

Though lauded for its transformative capabilities (Yarbro et al., 2016) technology is not
always used in ways that support learoentered (Ertmer & Ottenbrditeftwich, 2010; Gomez
et al., 2022; Siefert et al., 2019) best pract{€dseah et al., 2023; Crook & Sharma, 2013;
Ertmer & OttenbreH_eftwich, 2010; Gomez et al., 2022; Lindsay, 2016; Marlatt, 2@hé)
instead perpetuates outdated, unevolved methodologies (Diacopoulos, 2015; Gomez et al., 2022;
Marlatt, 2019). From a societal stance, technology 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 moderrday gudents 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 haakbeen t
to move away from industri@ra 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 higinder thinkng 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 21stentury practicesKe creativity, problensolving, 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).



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 & Daflangnond, 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., 2023jfeldret 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). Dardamgmond (2007), a long
time proponent of eductRQDO HTXLW\ QRWHV WKDW WKLV LV SDUWLFX
XQGHUVHUY Hammoml|20d7 QPpJ319) disadvantaged and minority students who are
often shortchanged as a result of technology implementation (Andrade Johnson, 2019; Cheah et
al., 2023; DarlingHammond, 2001). The students in low socioeconomic schools also tend to
spend more time on lovevel tasks in preparation for annual higglakes tests (Dolan, 2016;
.RUPRYV <HOODQG WKHUHE\ Q HddmmWd oppb@unitteBSDFW L Q
(Kormos, 2021, p. 235). This necessitates further exploration of the disparate ways that students
XVH WHFKQRORJ\ WR 3 FUHDWH GHVLJQ EXLOG H[SORUH L
consuming material (Herro et al., 20p8485; United States Department of Education, 2016, p.
18). Success in a 21séntury 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
extingush +HQULNVHQ HW DO IDFN RI DGHTXDWH SURJUHVYV

perpetuate achievement gaps and potentially impact future college and career opportunities



(Shaw et al., 2017). This results in leteym 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 higirder, abstract, and creative ways
are markers for success in an egkanging job market (Gomédznier, 2018; Kormos, 2022;
Warschauer & Matuchniak, 2010). According to the World Development Répantjology 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
problemsolving (Irwin et al., 2022; Sasson et al., 2018) and crititaking (Sasson et al.,

SRVLWLRQLQJ WKHP WR EHFRPH 3JOREDOO\ FRPSHWLWL\

Education, 2016, p. 8). Since technology has the capacity to diminish poverty by uplifting often
disenfranchised subgroups and connecting tteeting global economy (World Bank Group,
2016), these skills prove fundamental in mitigating systemic inequities. Howevecetsty
competencies (Gomez et al., 2022; Keiler, 2018; Liu et al., 2020) like predaiing,
collaboration, and critical thinkg (Keiler, 2018; Liu et al., 2020), necessary for success in the
real world (Gomez et al., 202&onzflezSalamanca&t al., 2020) and touted in higher education
and the workforce (Stone, 2017), are often the ones lacking in-itfeafvironment (Gomez et
al., 2022; Stone, 2017). Many students leave our school systems without the skills needed for
effective problerrsolving (Lee & Choi, 2017), creating potential letegym ramifications. For

many lowincome and minority students, the problem is further camged when they are
5



denied access to higjuality curricular experiences that further serve to disenfranchise them

long term (Rogers, 2016; Tawfik et al., 2016). This is of great concern ati2dd<¢el, where

students are procuring skills needed to eventually gain s@pahtand one day compete in the

world economy (Rogers, 2016). Concewerefurther magnified for disadvantaged populations

as a result of the Cowtl9 pandemic (Aguilar, 2020; Garc’a & Weiss, 2020), which forged an

even more pervasive digital learningpyfor low socioeconomic students as compared to their

KLIJK 6(6 FRXQWHUSDUWY *DUFtD "HLVV SRWHQWLDOO
DQG SDUWLFLSDWH LQ D GHPRFUDWLF VRFLHsWtéeep&ggKHDK HW D
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) argukat by perpetuating louevel uses of technology for

disadvantaged populations, we inevitably diminish potential future social capital and their ability
to obviate longstanding disenfranchisement. However, the opposite proves true in that by
providing gportunities for students to learn via digital means in ways that support higher order,
FULWLFDO WKLQNLQJ ZH LQVWHDG 3RSHQ XS DFFHVV WR SRZ
2019, p. 25). Therefore, more foanasneededegarding ways that educational technology

serval 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 emgptbsuch practices. Thus, the purpose of this mixed
methods study was to examine how technoleggbeing usedo promote higher order thinking
skills, noting the distinguishing features of teachvein® suppordhigherlevels of cognition

through digital means in Title | public middle schools.

6



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

by currentresearchwereundergirded by the conceptual framework explained further in this
document.

RQ 1. Whatwere W H D Faenddptiofiis of their technology use practices?

RQ 2: Among identified exemplarieachers, howastechnologybeing integrated in
Title I middle school classrooms in ways tpadmotel higherorder thinking (HOT)?

RQ 3: Whatwerethe distinguishing features of teache#so usel technologyto promote

HOT?

Significance of the Study

In order to create experiences that elicit highweter 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 reseaah toebe conducted
regarding ways technology promotes HOhis wasaccomplishedby examining current
practices (Ntuli, 2019) surrounding lewwcome populations and by providing examples of what
guality teaching via technology loe#tlike (Ertmer & Ottenbeit-Leftwich, 2010) in the
classroom setting. According to Bowman et al. (2022), one way to better understand these
quality practicesvasto DQ D O\]H W H D F K hhteyt§tetMarBEtiKC €3 RiiR vyarying levels
of cognition, particularly lower and highdRUGHU WKLQNLQJ VNLOOV LQ OLQH Zl
This entdied exploring ways that teachemslegaté technologyto provide opportunities for
VWXGHQWY WR EHFRPH *DFWLYHO\ DQG -¢ceR€adVBaimgW LY HO\ " LC

experiences versygomoting learner passivity (Cheah et al., 2023, p. 14) while also examining



ZD\V WKDW :3ppérted) &y0itRkla practices manfied} " in varying grade levels
(Cheah et al., 2023, p. 16), in this case, middle school classrooms.

By better understanding ways that expert teadnéegraedtechnologyto promote HOT
in low-income middle school settings, we potentially obviate inequities brought on by disparate
technology use practices. Since studwmaritered, constructivist (Keiler, 2018) deep learning
experiences (Lee & Choi, 2017) have direct positimplications for promoting HOT (Keiler,
2018; Lee & Choi, 2017), a better understanding of these types of techisolpggrted
classroom practicesaswarranted Without purposeful exmination of the issue (Hohlfeld et al.,
2017), we inadvertently risk perpetuating an already pervasive cycle of disenfranchisement
(Rogers, 2016; Zielezinski & Darlinggammond, 2016). This study has powerful implications
for policymakers, curriculum desigrs, 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
*UDQW 2VDQORR DOORZLQJ XV WR Bt &EDFN WR W
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. Simsestudy incorporated several frameworks and
emphasized a constructivist ideology, each will be explained relative to the role thegiplay

the overall conceptual framework.



The Levels of Digital Divide in Schools Framework

TheHohlfeld 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 widibleehccess 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 studentsttense technology in ways that promote HOT, in
contrast to disadvantaged subgroups (Andrade Johnson, 2019) who more often use technology in
a variety of lowlevel ways (Cheah et al., 2023; Dolan, 2016; Hohlfeld et al., 2017). Hohlfeld et
al. (2008), in arlier 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 sEfigrgfore, this study
honed in on the second level, the use of technology in the classroom, with emphasis en higher

order thinking.

%ORRPYV 'LIJLWDO 7D[RQRP\

%HQMDPLQ %ORRPTV 7TD[RQRP\ ZKLFK FDPH WR IUXLWLRC
Krathwohl, 2002; Munzenmaier & Rubin, 2013; Wedlock & Growe, 2017), set the stage for
IXWXUH LWHUDWLRQV QDPHO\ %ORRPfV 5HYLVHG 7D[RQRP\ L

OXQJHQPDLHU SXELQ DQG ODWHU %ORRPTV 'LILWDC
&EKXUFKHV LQ &DUGXOOR HW DO *DUFtD(9DQGHZDOO
Rubin, 2013; Wedlock & Growe, 2017). The overarching premise of the frarkevas 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
9



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 (208@re are three ways to

PHDVXUH WHFKQRORJ\ XVH LQ UHVHDUFK TXDQWLW\ RI XVE
XVH =~ ZKLFK SODFHV HPSKDVLV RQ WKH GLVWLQFWLRQ EHWZF}
consumption (p. 83). He notes that thiedthevel, activity of use, lacks adequate data (van Dijk,

2020), suggesting a need for deeper examination of classroom practices, whitindifgsught

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

ZRUNLQJ LQ FRQMXQFWLRQ ZLWK %ORRPYV 'LJLWDO 7D[R
Munzenmaier & Rubin, 2013; Wedlock & Growe, 2017), specific use practices must be
understood. To this end, the role of 2&shtury skills (Partnership for 21st Century kil
Framework), particularly critical thinkingsonztlezSalamanca et al., 202Rim et al., 2019
Partnership for 23 Century Skills 2011),often used synonymouslyith HOT (Holt et al., 2015;
Hwang et al., 2018; Lee & Choi, 201 Mherent in the 4Cs: creativity, critical thinking,
communication, and collaboratio®@nztlezSalamanca et al., 202Rim et al., 2019;
Partnership for Z1Century Skills 2011)waskey. Additionally, research suggests that teachers
who possess constructivist beliefs are more apt to include technology inHeantered ways
(Ertmer & Ottenbref_eftwich, 2010; Ertmer et al., 2012; Francom, 2020; Irwin et al., 2022;
OttenbreitLeftwich etal., 2018) with focus on higharder inquiry (Ertmer & Ottenbreit
Leftwich, 2010; Irwin et al., 2022; Ottenbraieftwich et al., 2018), collaboration, and creation

(Irwin et al., 2022). Therefore, constructivist pedagogies surrounding the works df Piage
10



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., Kbt al., 2020; Mayer,
2004;Mitry, 2021; Palincsar, 1998; Pardjono, 2016; Pourhosein Gilakjani et al., R64e3)

examined

Barriers to Technologyntegration Model

%DVHG RQ WKH LQIOXHQWLDO ZRUN RI (UWPHU WHD
have great influence over technology integration in the learning environment (Kopcha et al.,
2020) and directly relate to how it is implemented in practice (Bowrah, 022;
Vongkulluksn et al., 2018). The Barriers to Technology Integration Model (Ertmer, 1999; Ertmer
& OttenbreitLeftwich, 2010; Ertmer et al., 2012; Hew & Brush, 2007; Kopcha, 2012;
Vongkulluksn et al., 2018) comprises two types of constrainthéza experience when
planning for technology integration in their classroom practice (Vongkulluksn et al., 2018).
These barriers, which impact effective HOT, studwmaritered practices (Ertmer, 1999; Kopcha
et al., 2020) include both external and inte(Bawman et al., 2022; Ertmer, 1999; Francom,
.RSFKD HW DO OF&XOORFK HW DO RU SLQWULQ
240) referred to as first and secemdler barriers (Bowman et al., 2022; Ertmer, 1999; Ertmer et
al., 2012; Fraoom, 2020; Kopcha et al., 2020; Vongkulluksn et al., 2018).-brdstr 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 & BrushM@0utloch 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). Seootker barriers, on the other hand, are

those that possess a direct link to the qualitytegration in support of instruction
11



(Vongkulluksn et al., 2018) andere therefore, integral to the focus of this study. These are the
EDUULHUVY WKDW LQWHUIHUH ZLWK RU LPSHGH IXQGDPHQWD!
to achieve HOT (Ertmer, 1999; Irwin et al., 2022) through technology integration. Thesesbarrie
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 addity beliefs (Bowman et al., 2022; Francom, 2020; Vongkulluksn
HW DO RU D WHDFKHUTV EHOLHI DERXW WKHLU NQRZOH(
support of student learning (Bowman et 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 integratiomwerefundamental to this study.
This study sought to understand how the various components: The Levels of Digital
'LYLGH LQ 6FKRROV )UDPHZRUN %ORRPTV 'LIJLWDO 7D[RQRP\
and the Barriers to Technology Integration Modetkealin tandem to illuminate HOT practices
in low income, middle school classrooms through examination of teacher use practices. Figure

1.1 illustrates how thewteractedo framethestudy at hand.

12



Figure 1.1.

Conceptual Framework

Values Beliefs and Ability Beliefs

B _ //—“\\
/ S \
(Ui, Higher Order Thinking S use )
( Practices /
\ in Schools Y, N /
. Framework - ~ g
i Bloom's Taxonomy : ./ . P A VS ;
i (Bloom, 1956) ' Emphasis on 21st | Constructivist |
O r Century Skill gogy

| (P21 Framework) |
=

4Cs: Leaming and
Innovation Skills

's Di | Taxonom
ure rgs. 200&a onomy
n

( Hohlfeld et al., 2008, 2017)

ive Learniny
Experiential Learning
Project Based Leaming
Problem Based
Learning

Summary of Methodology

An explanatory sequential mixed methods research design was best suited for this study
asit soughtWR FRPELQH 3PXOWLSOH IRUPV RI GDWD ZLWKLQ D VLQ
with quantitative preceding the qualitative approach (Ary et al., 2019; Creswell, 2009).
Individually, each approach is thought to have inherent weaknesses, but wieelnwoxk in
WDQGHP WR VWUHQJWKHQ D VWXG\ &UHDPHU $FFRUGLC
VDPSOLQJ S WDNHV SODFH Zdidethoddtbyybb &rRdarsldlV XVH RQH
identifying participants for the subsequent phase of the study. For this research, a quantitative
sample precedkthe qualitative component, whereby the larger populatiassurveyed to
identify teacher use practices surrounding technekgyported higheorder thinking at the

classroom level. This quantitative piece alkafor the identification of participants for the
13



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, 20a®iyg 2020). As a

result, many studiesuggest futureesearchers 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 gwhichoffers 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
selfreported 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, fluctuationsarsonnel potentially impacted
data collection, 134 surveys were distributed. From phase one data, the goal was to purposefully
select 610 participants (Fugard & Potts, 2015; Guest et al., 2020) who indicated integrating
technology in higheorderways LQ OLQH ZLWK %ORRPYfV 'LIJLWDO 7D[RQRP

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

Setting

7KLV VWXG\ FRPSULVHG WKUHH 7LWOH , SXEOLF PLGGOH
oneto-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) delinestegdihmation,

including the number of classroom teachers who received the survey, and the range of students

14



who qualified for free and reduced lunch for each school. According to the United States
Department of Education (2018), schools with a high enroliment of studentfofremcome

families are identified as Title | schools and, thus, provided with federally funded assistance. To
qualify for Title | status, lowincome students must account for at least 40% of overall

enroliment (United States Department of Education, 2018). Thelkscbelected 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
HQYLURQPHQW ZKHUH WHFKQRORJ\ LV OHY HUD JHGGWLR) YHROPE|
(Bishop & Harrison, 2021, p. 36). However, these are the types of experiences that students
(Stone, 2017), particularly those in lamcome schools (Warschauer, 2007), often lack in their

educational experience (Stone, 2017).

Table 1.1.

Setting of Study Overview

School Number of Free and Reduced Technology Program
Classroom Teacher: Lunch Percentage Access
Who Received Range
Surveys

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

VXUYH\ ZDV GLVWULEXWHG IRFXVLQJ RQ WHDFKHU XVH RI WH
15



Taxonomy. This survey comprised 29 fapasting, previously published questions that were
adapted by Bowman et al. (2020) and specifically related to technology. The questionnaire
included six items on af@oint Likert scale survey measuring value belibésed on the original
work of Wigfield and Eccles (2000), five items ohSRLQW /LNHUW VFDOH PHDVXULC
beliefs about their abilities, based on the work of Kopcha (2012), as well as a survey based on
%ORRPYV 'LILWDO 7 DpénQLiketsca{e/based ob 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).

6LQFH VXUYH\V DORQH GR QRW 3FDSWXUH WKH ZLGHU SL|
secondary (qualitative) phase of data collection constituted classroom observations, semi
structured teacher interviews, and document/artifact analysis. Prior studiésenbemefits that
observations (Bowman et al., 2022; Crook & Sharma, 2013; Ertmer, 1999; Hawk et al., 2021;
Hohlfeld et al., 2017; Inan & Lowther, 201Kim et al., 2019; Kormos, 2012022; Ottenbreit
Leftwich et al., 2018; Uslu, 2018) and interviews (Gk& Sharma, 2013; Hohlfeld et al., 2017;
Kormos, 2018; Ross, 2020) contribute and suggest these be included in future research
endeavors. Ottenbrditeftwich et al. (2018) suggest that observations help shed light on actual
technology use in the classropemphasizing theshyandhowbehind integrative practices.
$GGLWLRQDOO\ REVHUYDWLRQV PD\ KHOS UHGXFH WKH 3NQR
understanding of classroom practi¢ksn et al., 2019, p. 103), including ways technology is
used to promote stlentcentered learning experiences (Ottenblcefttwich 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 pakein the second phase
of the study to provide their names and contact information. Likert scale survey questions were

EXLOW DURXQG WHDFKHU WHFKQRORJ\ XVH SUDFWLFHV DQG
various types of learning experiences thatoenpass both higher and lowamer thinking.

Since participants often respond in ways reflective of what they perceive to be true, direct
observation was added to provide a flmahd account of classroom implementation, thereby
LQFUHDVLQJ WKH VWXG\TV RYHUDOO ®acb@mhdVdiscbhhecH W DO
where teachers claim to be using technology in a particular way, yet that does not manifest in
actual classroom practice (Ertmer & Ottenbtasftwich, 2010; Ertmer et al., 2012; Hechter &
Vermette, 2014; Heitink et al., 2016; Otbeait-Leftwich et al., 2018). Guest et al. (2020)

recommend @0 as an empirically based number for limiting participants for purposes of
saturation. Therefore, observations were conducted in classrooms of the purposefully selected
participants who selidentified as integrating technology in ways that supgaiHOT. 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, semistructured interviews were conducted after the culmination of
classroom observations. These took plater school hourdyoth in persormndonline, 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 technologggrated practices as well as follays
conversations that survey and observation data may have overlooked.

Lastly, since interviews and observations alone do not always providedaptim,
comprehensive understanding (Morgan, 2022), documents/artifacts in the form of student work
samples helped paint a more robust picture. For corroboration purposes (Arg@1aj Bowen,
2009), this systematic means of examining both papeed and electronic evidence (Bowen,
2009) emphasized how technology was being used to promote classroom HOT practices over
WLPH 7KLV KHOSHG 3FRPSOHPHQW jon{\oryaR,\B0RH pl 6ERIYP YV R1 LQ\
providing insight unattainable through surveys, interviews, and observations alone while also

mitigating concerns surrounding sedfport 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 eimartgraphs to visually
represent the frequency distributions and aid in interpretation of findings, delineating both high
and lowuse practices. The survey helped answer R@Hatwere WHDFKHUVY SHUFHSWLR
technology use practicesthd aided irthe selection of participants for phase two of the study,
whereby those indicating interest and reporting high use practices were contacted feugollow
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 interviewa®ing 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). Art§agere analyzed using pre

assigned codes (Bowen, 2009). Interpretation of the data followed. This qualitative phase of the
study helped answer RQ&mong identified exemplary teachenmswwastechnology being

integrated in Title | middle school classroomsvaysthat promote higherorder thinking

(HOT)?and RQ3Whatwerethe distinguishing features of teachers whadusehnology to

promote HOTas well as helped corroborate findings from earlier survey data via data

correlation (Ary et al., 2019).

Role of the Researcher

7KH UHVHDUFKHU KDV H[SHUWLVH LQ PLGGOH VFKRRO HG
Department of Education (HIDOE) as well as expertise in curriculum studies and educational
technology, and as such, has withessed many curricular and pedagogical shifia, s Child
Left Behind and more recently with the inception of the Common Core State Standards.
According to the 2017 +DZDLpL 6WDWH '"HSDUWPHQW RI (GXFDWLRQ
JRDO LV WR WHDFK LQ ZD\V WKDW SIRFTRWMWH 1B BB DIRHPROEVF XW
ZKLOH DOVR RITHULQJ VWXGHQW YRLFH LQ WKH OHDUQLQJ SLU
Education, n.d para 2). In line with current research, this underscores the importance of
technology integration to promote higkender thinking and constructivist, studemntered
practices. However, despite best intentions, technology is often relegatediévébuse, 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-indome schools to uplift and
empower our adolescent learners despite these challenges.

7KH UHVHDUFKHUYY JRDO ZDV WR FUHDWH D VHQVH RI WL
encouraging teachers to share how tlveyeintegrating technology in studeogéntered,
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 wathat may not authentically represent actual classroom practices,
inevitably reducing trustworthiness (Bowen, 2005). Since qtiaktaesearch allows for a better
XQGHUVWDQGLQJ RI WKH 3KXPDQ H[SHULHQFH  ELDV LV QRW
monitored (Ary et al., 2019, p. 375) throughout the research process. Given these challenges, by
having both quantitative (surveylé 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 confirméiljtyet

al., 2019) within the study.

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

understand ways that technologgsbeingused to promote HOT, how this transthto actual

student learning remaed unknown. Also, since data came fromldawQ FRPH VFKRROV LQ +D
inference transferability (Ary et al., 2019) to populations beyond the scope of this study may

have provd challenging. Additionally, since teachers were initially sefforting, there was the

potential for response bias (Ary et al., 2019; Bwawn 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 rhayesurfacel. For example, typical practices
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may have been altered as a result of the observation process (Bowen, 2009s@\edrding

observations, a less authentic, orchestrated lesson may have resulted. Thus, document/artifact
DQDO\WLYV ZKLFK LV ERWK 3XQREWUXVLYHS %RRRQ 3QRQS
UHDFWLYH %RZHQ S DLGHG LQ FLUFXPYHQWLQJ OLI
observations. Lastly, given her position in the Department of Education, the researcher worked to
eliminate any possible bias and prevent pernsbelefs, 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 termwereutilized throughout this study. Tee 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 inquirybased learning (Liu et al., 2020; Richmond et al., 2015).

% ORRPYV 7DdiRKERRhical 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, 20@4dy;, 2021; Palincsar,

1998; Pardjono, 2016; Pourhosein Gilakjani et al., 2013).
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Consumption. Types of activities that require lelgvel 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. Teachefcentered, lecturdominant practices where knowledge is
imparted to students, placing learners in passive positions (Lim & Tsdhaps, 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 (Georgézf)al., 2
More recently, the second level divide (Hohlfeld et al., 22087) emphasizes ways technology
is used at the classroom level (Hohlfeld et al., 2Q087; Mouza & BarretGreenly, 2015;
Reinhart et al., 2011) that potentially perpédustratified learning experiences (Ravi, 2020).
Disadvantaged populationsStudents from lowncome families (low socioeconomic
status or SES), those deemed minorities (Zielezinski & DartigP PR Q G DQG RWKHL
ULVN® SRSXODWLRQV VXFK DV (QJOLVK ODQJXDJH OHDUQHUYV
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
.LP HW DO /HH &KRL 'LMQHQ HW DO LQ OLQF
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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%ORRPYV WD[RQRP\ $QGHUVRQ -levdl @ik gyKdnetal HG WR DV
2020; Lee & Choi, 2017).

Middle School Education of early adolescents (Bishop & Harrison, 2021; National
Middle School Association, 1995) typically in grade8 @Tucker, 2016).

Passive Learning.Types of learning experiences (Rogers, 2016) that arelépdandent
(Mayer, 2004) and lectwé@riven (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 procesaztlez
Salamanceat 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 PracticesiVays that teachers integrate technology into theli2K
classroom practice to suppatrricular endeavors (Liu et al., 2017) and promote student
learning (Hechter & Vermette, 2014; Liu et al., 2017).

Title I Schools.Schools whose lovincome 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 problersolving (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 promoteollege 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 lowincome, disadvantaged schools. Future implications were underscored, along
with the purpose and significance of the study. Research questions, wihk&dwmoconjunction
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 tmdéagy integration, a deeper
understanding of current classroom practices was warranted. Therefore, this study sought to
understand ways that technologgisbeing incorporated in classroom practice to promote HOT,
while noting distinguishing features of teachetso workedto incite systematic change in these
disadvantaged middle school populations, thereby countering current trends in literature.

7KH UROH RI HGXFDWLRQ VHHNV WR SEULGJH LQHTXDOLW
(Tawfik et al., 2016, p. 598). Technology is one vehicle to prompt such change, while teachers
serve as the driving force behind these transformative pradticesngs will contribute to the
current body of knowledge by shining light on HOT practices in low SES scl&wdisequent
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.

24



CHAPTER 2. LITERATURE REVIEW

Technology has the capacity to magnify learning, increase haytder thinking skills
(Ertmer & Ottenbref_eftwich, 2010; Osborne & Morgan, 2016), perpetuate-2éstury skills
that encourage critical thinking and problem solving (Kormos, 2018) assvpliomote
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 inlngg education and in realorld contexts,
are often the ones students lack in theit Xexperiences (Stone, 2017), especially in low
socioeconomic schools (Warschauer, 2007). Despite opportunities to amplify learning,
technology use at the classroom leigatot always capitalized on in ways conducive with best
practices (Crook & Sharma, 2013; Ertmer & Ottenbkeittwich, 2010; Lindsay, 2016; Marlatt,
2019). Instead, it leaves learners to endurelxel passive experiences (Wedlock & Growe,

2017) that 6cus on the consumption of material versus production skills that cultivate deep
learning (Rogers, 2016).

Long-term implications regarding technology use ¥lKremain of concern when we
consider the perpetual cycle of disenfranchisement (Rogers, 2016; Tawfik et al., 2016) for
already marginalized populations (Darlibiammond, 2007). To truly shift the landge,
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
WHFKQRORJ\ IRU WHFKTV VDNH % R 201D;Catkiv &Orfil, 2019; &D UG XO
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 kimng beyond frequency of technology integration (Kopcha et
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al., 2020; Ottenbreiteftwich 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 dvidber
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 balladdressed. Twenfyst
century skills will be discussed as they relate to higinder thinking, active learning, and
problemsolving. An overview of Constructivism, along with ways it supports a leaemered
HQYLURQPHQW ZLOO Héakondriy@irdltshariods ideRBORSTWIll be discussed,
DORQJ ZLWK 'U 5XEHQ 3XHQWHGXUDYTV 6XEVWLWXWLRQ $XJPF
6$05 PRGHO VHUYLQJ DV D UDWLRQDOH IRU WKH XOWLPDWF
the framework fothis 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 X realm, as well as benefits and challenges surrounding
integration. The part teachers play in promoting a robust technologgulum also will be

examined. Additionally, on#&-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 acgiredge (Lim &
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TschoppHarris, 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, 201631 #ll. 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 (Reer, 2001). Additionally, early devices like overhead projectors (Lim &
TschoppHarris, 2018; Reiser, 2001), film projectors, and slide projectors, as well as training
videos initially curated by the federal government for military purposes (Reiser, 20Qdayed
a part in the quest to provide ey@ogressing, 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 untiltB&0s, however, that emphasis shifted from
DXGLRYLVXDO WR *HGXFDWLRQDO" RU 3LQVWUXFWLRQDO" WH
2001, p. 59). By the early 1980s, computers were being leveraged as instructional tools (Lim &
TschoppHarris, 2018; Raer, 2001), with IBM producing the first portable computer, Apple
(1984), catering to an uppelass population, and Toshiba (1985) soon after, increasing
widespread capacity in advance of the inception of the World Wide Web in 1993 (Lim &
TschoppHarris,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 K12 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 thlbaavy systems (Dwyer, 1994). Findings suggested that although
wide-scale changes in student learning were not initially pervasive (Dwyet),18%fts to a
more learnecentered (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), whileents took charge of small group
and peer tutoring (Dwyer, 1994), thereby uprooting traditional roles (Kopcha et al., 2020). Thus,
WKH S QHZHU PHGLD SHUSHWXDWHG DQ LQWHUDFWLYH QDWXI
inclusion of technologyrevealing a more robust teacHerstudent and pedo-peer classroom
dynamic (Reiser, 2001, p. 61) that prompted a more constructivist environment (Kopcha et al.,
2020).

,QLWLDO WHFKQRORJ\ XVH ZDV 3IDU IURP LQQRYDWLYH" Z
(Reiser, 2001, p. 60) or basic computing skills like using a word processor (Reiser, 2001; Ross,
2020) along with computdyased instruction (CBI) which tailored leargito student interests,
DV ZHOO DV 3VLPSOH JDPLILFDWLRQ" 5RVV S +RZH
pointed out, often in the incipient stages of an advancement, time is necessary to cultivate change
within the larger system. Such is thesse with technology in the-K2 realm (Pierce & Cleary,
2016). Critics like Cuban posited that technology, like radio, film, and television, would fail to
provide widescale change and thus would eventually prove obsolete in the educational realm
(Zheng etal., 2016), making room for the next upcoming prospect. Reiser (2001) noted this as a
F\FOLFDO SDWWHUQ RI SH[SHFWDWLRQV DQG RXWFRPHYV S
RWKHUZLVH QRWLQJ WKDW WKH FRPSXWUHDGHFG VKK DRUIRIS H C

(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 KL2 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 thel® setting (Francom, 2020). Thisciudes the ability
to incite widescale shifts in academia (Firmin & Genesi, 2013) to promote innovative practices
(Pierce & Cleary, 2016), perpetuate a learremtered environment, as well as attainment of
21stcentury skills (Firmin & Genesi, 2013; Gemet al., 2022; Kormos, 2018).

There are many interpretations of technology integratind 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, comnatinigg with fellow teachers, students, and
SDUHQWY RU FXOOLQJ UHVRXUFHYV GHOLYHU\ RI LQVWUXF
lessons, digital coaching or virtual simulations; and 3 &l for student learning, providing
opportunities for students to integrate technology for presentations, prebleimg or content
creation. Others, however, focus more narrowly and only emphasize instruction and ways
technology supports student learg 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 prexisting 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) intoth2 $etting can
vastly differ (Reinhart et al., 2011). By simply providing students access (Chiao & Chiu, 2018;
,QDQ /RZWKHU RU LQWHJUDWLQJ WHFHK@BakeRI\ &KLDR
WHFKQRORJ\" [LIRarris7 20EK R 34B) 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 (Liisc&oppHarris, 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 & &#n2013; 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), whicvaries greatly from quality and ways technology serves to
OLEHUDWH DQG DPSOLI\ SUDFWLFH )LUPLQ *HQHVL (U
adds value to the curriculum not by affecting quantitative changes but by facilitating qualitative
oneV’' S ,Q RWKHU ZRUGV E\ RQO\ FRXQWLQJ LQVWDQFHYV

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 (Unitees3ajpartment 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 asbgaedtpps that promote

learner autonomy (Mouza & BarreBireenly, 2015). In their 2015 case study examining iPad

use, Mouza & BarretGreenly described capitalizing on student interest when, after studying the
Vietnam Memorial in a social studies class, oneettidvas 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 lenkn this regard, technology can incorporate student interest in a deeper
HISORUDWLRQ RI D WRSLF DQG SRWHQWLDOO\ NLQGOH D SDV
Department of Education, 2016, p. 13).

Although technology can be used to perpetuate conventional skills, it is better suited for
realizing and promoting 21tsentury 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 (Firnmes, Ge
2013). Thus, learners are encouraged to activelage (Kim et al., 2020; Nacu et al., 2018)
with content (Nacu et al., 2018) to promote higbeter 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 2tsintury skills. This allows for leaing 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). frosgh the
benefits technology affords, students can use the information garnered and share their learning in
a reatworld context (Firmin & Genesi, 2013) despite where they attend school (United States
Department of Education, 2016). This is evidencetthénWarschauer et al. (2014) comparative
case study, where students, working on writing tasks foiwedt purposes, interviewed a
soldier stationed in Iraq for a blog post without leaving the confines of their Colorado classroom.
One student, whodescEHG WHFKQRORJ\ DV KDYLQJ WKH DELOLW\ WR
WR WKH ZRUOG® :DUVFKDXHU HW DO S HORTXHQWO
in its ability to promote connectedness. Additionally, technology allows for easarivork
(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
teacheito-student and pedo-peer discussions (Firmin & Gesie2013) that encourage
RSSRUWXQLWLHY WR 3VKDUH H[SODLQ MXVWLI\ FULWLTXH C
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). Tiegynpromotes the
DELOLW\ WRVRPIHWHSRD®WLQJ RQ DVVHVVPHQWY DQG DOORZ\
necessary (United States Department of Education, 2016, p. 56). Thus, by readily informing
instruction (United States Department of Education, 2Q&échers 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.,
+DUPDQGDR+0OX %D] HW D ®arris, 2018;IRRiser,720 (O $8 2820;

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 contivedly (Firmin & Genesi, 2013). This
VKLIW UHIOHFWYVY D GHSDUWXUH IURP FRQYHQWLRQDO SUDFW
(Kormos, 2018, p. 19) and promulgates an ingbaged environment where HOT is infused into
the learning process (Kormos,1X). 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 probleased, realvorld experiences (Tate &
Warschauer, 2I7) in line with a constructivist ideology (Francom, 2020).
When employed in interactive and constructivist ways, technology can benefit
disadvantaged students, including students fromitmome families and those deemed
minorities (Zielezinski & DarlingHammond, 2016). Technology allows for simulations and
problem-solving opportunities that instill 2tsentury competencies in line with HOT instead of
assignments that promote lderel skill acquisition (Zielezinski & Darlingdammond, 2016).
Technologyrich classrooms allow struggling learners to participateamiag experiences and
gradually hone skills needed for advancement (United States Department of Education, 2016).
Personalization of learning via technology (Kim et al., 2020; Lim & TscHdgis,
2018) can also help support diverse learner needs (Kim et al., 2020). Apps, which allow for
differentiation (Mouza & BarretGreenly, 2015; Wedlock & Growe, 2017) and temlogy 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 irclass tasks, often do well with technology to support writing outside of the
classroom, in the form of blogs, emails, and through verbal cttenawith 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 follovup study with the Memphis Apple Classrooafis
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 studentansitioned to a traditional, lectubased 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 ceféomgpositive ramifications, the
ACOT study was illustrative of the power of technology to support disadvantagethdome
learners. Therefore, technology has the capacity to mitigate systamigtias (Zheng et al.,

7KH TXHVWLRQ LV QRW 3ZKHWKHU"™ EXW 3KRZ™ WHFKQROR

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

Challenges Surrounding Technology Implementation

Though technology integration in theX 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 shariging 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 alass context (Firmin & Genesi, 2013;
OttenbreitLeftwich et al., 2018), suggesting a need to cultivate a safe learning environment
(Firmin & Genesi, 2013) and normalize rigding when trying something new (Firmin &
Genesi, 2013; Ottenbrditeftwich et al, 2018) for both teachers (Gomez et al., 2022; Otterbreit
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 (Frmin & 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 Bd#sregnly (205) study
investigating a professional development (PD) program where teachers freinctowe schools
integrated iPads into instruction. Though lessons were created upfront, participants failed to
integrate technology into classroom practice due to coinfii@xpectations 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 todnology 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
ULFK LQVWUXFWLRQ *HHU HW DO KD QX HWo DOWR Q "HYWeH
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, studergnteredéarning (Barton & Dexter, 2020). Ottenbreit
/IHIWZLFK HW DO VXJIJHVW WKDW D WHDFKHUYfV ZLOOLQJ
change plays a vital role in technology integration, noting that those who embrace a growth
mindset are more apt to uUW HFKQRORJ\ IUHTXHQWO\ O0DQ\ RWKHU IDFWHF
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 & Ottéelfinich,
2010; Liu et al., 2017). Low setionfidence surrounding technology integration can lead te low
level use in classroom practice, promoting drill and practice tasks that students often complete in
isolation (Irwin et al., 2022), while positive bdsampact adoption by promoting higherder
thinking in a studententered 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 sutessful integration (Bowman et al., 2022; Gomez et al., 2022; Inan & Lowther,

,UZLQ HW DO .RUPRYV 9DULHU HW DO DV 3Y
PRVW GLUHFW UHODWLRQVKLS ZLWK WHDFKHUsvigt s UHFKQRORJ

2018, p. 71). Francom (2020) and Irwin et al. (2022) also note that teachers who align with a
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learnercentered, constructivist paradigm amere apto include technology in their classrooms,
and as ErtmeandOttenbreitLeftwich (2010) and Irwin et al. (2022) suggest, do so in a higher
order capacity. Furthermore, those who lean toward a more traditional telachieant roldess
effectivelyintegrate technology than their constructivist counterparts (Irwin et al., 2022) by
emphasizing lowelevel uses (Ertmer & Ottenbrdieftwich, 2010). Thus, pedagogical

ideologies shape whether conventionaktang 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, whlabama, teachers
had two hours of total #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 spasitive 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 fat; teachers in high SES schools tend to have better quality training, which
typically translates to better implementation of technology in practice (Mouza & Barrett
*UHHQO\ ,Q WKLV UHJDUG DFFHVV WR RSWLPDO WUDLQ

7DZILN HW DO S IXUWKHU FRPSRXQGLQJ WKH SURE
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VXSSRUWLQJ RU OLPLWLQJ IDFWRU™ ZKHQ LW FRPHV WR WHFEk

(Dolan, 2016, p. 28).

Oneto-One Technology (Access for All)

The oneto-one (1:1) technology movement began to flourish in the 1990s (Holen et al.,
2017; Zheng et al., 2013016) and rapidly expanded at the dawn of th&-2entury (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
SURYLGLQJ ODSWRSV IRU ds@denk inJth ar@ Btk yrade iFve k&l &V D Q
Lane, 2004). Although other states like Mg, 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).

Oneto-one initiatives provide all students (Dolan, 2016; Irwin et al., 2022; Lim &
TschoppHarris, 2018; Varier et al., 2017; Zheng et al., 2@IR.6 Zielezinski & Darling
Hammond, 201p6with a computer (Dolar016; Zheng et al., 2013016 Zielezinski &
Darling-Hammond, 2016or device (Irwin et al., 2022; Lim & Tschogiparris, 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., 2018), to support
learning endeavors (Lim & Tschogtarris, 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 laockimd educational
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resources often felt by disadvantaged schools (Lim & Tschitaps, 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 etl&. Z#lezinski &
DarlinggHammond, 201f 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 & Tschopyarris, 2018; United States Department of Education, 2016;
Zielezinski & DarlingHammond, 2016) in an effort to reduce costs (Dolan, 2016; UnitéesSta
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 acaesschnology 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 Departhof 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 | lovincome institutions, used their funding grocure 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 é&apment 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

39



and Cevallos (2017) mixed methods study, in which they examined 1:1 iPads as a way to
mitigate access concerns surrounding marginalized populations.

Oneto-one school programs foster myriad benefits for learners. They help promote
attainment of 21stentury skills (Irwin et al., 2022; Ross, 2020; Varier et al., 2017; Warschauer
& Matuchniak, 2010; Zheng et al., 2016) in line with constructivist ambresto learning
(Warschauer & Matuchniak, 2010) like problesolving (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 &tianniak, 2010), creative endeavors (Irwin et al.,
2022; Varier et al., 2017) and integration of real|d skills (Warschauer & Matuchniak, 2010).
Likewise, 1:1 programs help support competencies that prepare students for college and career
endeavors (Zheg et al., 2016). Another benefit of 1:1 programs is the capacity for students to
work on technologdriven projects and assignments outside the scope of their school day
(Warschauer & Matuchniak, 2010). This provides flexibility and the latitude to Watk R Q H T 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 projeloased learning (Res2020; Varier et al., 2017; Zheng et al.,
2016) that promote active (Ross, 2020), lean@tered environments (Gherardi, 2019; Ross,
2020; Varier et al., 2017; Zheng et al., 2016) and hamdsxperiences (Ross, 2020), as well as
the opportunity to inease 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 dugd¢o a mo

studerdcentered 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 | schools (Gherardi, 2019) in that they help attenuate the impacts of the
digital divide (van Dijk, 2020; Zheng et al., 2016). The first step, providqmgtable access, is
key (Gherardi, 2019; van Dijk, 2028heng et al., 200)6however, other benefits abound. For
example, the ability to differentiate instructicd®BHerardi, 2019trwin et al., 2022; Warschauer et
DO SDUWLFXODUO\ IRU (// VWXGHQWYV ZKHMEBHRKLGHG
and digital dictionaries to aid in translations (Warschauer et al., 2014, p. 55). In their 2013 case
study examining 1:1 pgrams for fourth and fifth graders in two districts, Zheng et al. found
increased use of computers for students deemeskaiminority, freelunch status, and ELL
status) with regard to writing tasks. In that study, the Colorado school system dis¢baéred
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 kinrttetaanalysis examining
1:1 implications for teaching and learning in thelK setting, found benefits in reading
achievement, further suggesting the value individualized programs have in leveling the academic
playing field for disadvantaged studer@neto-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., a@di4election 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),

guoting Goodwin, states that technology intBgV LR Q 3LV R Q-@r\n&fgctidddirew LY H
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VFKRROV WKDW DGRSW WKHP™ S 6FKRROV VWUXJJOH ZL)\
support (Thieman & Cevallos, 2017) to pressure to show gains in standardized testing (Ross,
2020) to a lack of certainty regarding how to integrate techyakdg 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 showspitve impacts. A misplaced focus on achievement,
guantified by highkstakes 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 lowSES schools were in higtrime neighborhoods, concerns regarding
students bringing devices home surfaced (Thieman & Cevallos, 2017; Warschauer &
Matuchniak, 2010) as they could be sold for mneleded money in lowmcome neighborhoods
(Mouza & BarrettGreenly, 2015). In fact, many parents chose not to have devices leave the
school (Varier et al., 2017) out of such concern. Fees were also anGésrargi, 2019;
Thieman & Cevallos, 2017). In the Gherardi (2019) case study, families wegedhasurance
fees of $60 for the first child and $25 for each subsequent child if they wanted students to have
athome access, exacerbating the very divide 1:1 programs sought to mitigate (Gherardi, 2019).
Qualitative data indicated the deviation fromM® RZYV +LHUDUFK\ RI QHHGV XOW
IDPLOLHV ZKR FRXOG KDUGO\ DIIRUG IRRG WR 3SULRULWL]H W
WHDFKHU FRPPHQWHG 3, WV OLNH ZHYfUH LJQRULQJ DOO WKL
KHUHTV D HEHe@&dV2e9, 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 regtafed

42



class work time (Varier et al., 2017), since not every student hadname device (Thieman &
Cevallos, 2017). This further exacerbated inequitable divisions between high aadh®wing
students (Warschauer et al., 2014).
Oneto-one technology offers many benefits as well as causes for concern. Varier et al.
VXIJIIJHVW WKDW SLV WKH EHIJLQQLQJ QRW WKH HQG RI
970). Computer distribution will not in itself (Firmin & Genesi, 2013aMthauer &
Matuchniak, 2010) spark critical thinking and promote 2&sttury skills (Warschauer &
Matuchniak, 2010) or shift practice (Firmin & Genesi, 2013; Varier et al., 2017). However, in
conjunction with sound educational objectives, technologyhiepropensity 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 ofséddes tests and
their role in cultivating inequities. Additionally, this sectwiil 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 teahy sutifaced: 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 latéMatienal Telecommunications and
Information AdministrationITIA), who used census data to describelthgesandhave 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., 280Kormos, 20182022; Mouza & BarretGreenly,

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 & BarrettGreenly, 2015; Thieman & ®allos, 2017) for purposes of learning (Hohlfeld

et al., 2008) in various socioeconomic groups (Kormos, 2Z20&) 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
DFFHVV WR ERWK 3KDUGZDUH DQG VRIWZDWdiide gl&ced R & KLX
emphasis on use (Hohlfeld et al., 2008, 2017; Mouza & Bdamtenly, 2015; Reinhart et al.,

2011). This includes ways in which technology is leveraged and integrated (Gherardi, 2019;

Rogers, 2016) to promote critical thinking, probleblYLQJ DQG FRPPXQLFDWLRQ VN
DW WKH KHDUW RI WKH QHZ HFRQRP\" :DUVFKDXHU ODWXFK
focus has shifted to classroom implementation and ways technology serves to ultimately

empower learners (Hohlfeld et &017).

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 tavesandhave 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
havenoV RU 3SHRSOH RI FRORU"™ 5RJHUV S 7TLFKDYDNX
economically underprivileged (Rogers, 2016; Tichavakunda & Tierney, 2018), the senior

population, and those with less education (Tichavakunda & Tierney, 2018) were gr@ong

historically disadvantaged who lacked adequate acodsshinology (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 schoollevel free and reduced lunch status (Hohlfeld et al., 2643 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 skdlsproductive technology integration (Mouza &
BarrettGreenly, 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 compedt to their higheearning counterparts (Vogels, 2021). To further illustrate
this disparity, smartphone access (76%), computer access (59%), and home Internet access
(57%) reported by lovincome 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., 28¥8n basic access to
Sesame Street (Tate & Warschauer, 2017; Tawfik et al., 2016), which research has shown to
have positive learning implications for lewvcome youth (Tawfik et al., 2016), can promulgate
WKH 3S0ODWWKHZ (IITHFW" 7D W H9) whBrt tHids& iD xdMdtageous pdsitions
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 (Darlingdammond, 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.

Schootaged youth, depending on locale (Francom, 2020), also experience a multitude of
inequities. Typically, in suburban schools, a widteminant majority pervades, and students
reside in more upscale neighborhoods where overall education levelstaedng 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 stud 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 lackialigy instruction
(Darling-Hammond, 2007; dwfik 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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DVVLVWDQFH 7DZILN HW DO :DUVFKDXHU ODWXFKQLDN
(Warschauer & Matuchniak, 2010, p. 189) while high poverty schools struggle to maintain
teachers (CarveFhomas & DarlingHammond, 2019; Darlingdammond, 2007; Wachauer &
Matuchniak, 2010) or even procure basic technology support (Warschauer & Matuchniak, 2010).
Likewise, in survey research investigatinglR use of technology in urban, rural, and suburban
public schools, Kormos (2018) found higher levels of nebdbgy integration across multiple
measures such as innovative practice, communication, and techihalegy 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 stutktere 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, 20angd 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 lessothat promote didactic instruction (Thieman & Cevallos,

2017). Didactic instruction, which contrasts with constructivist practices that promote personal
FRQVWUXFWLRQ Rl OHDUQLQJ SODFHV OHDUQHUV LQ D SDVV
iQIRUPDWLRQ" ™ [/ EHRArris, 720 BBKR 313). 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 accessthlese with limited

financial means (Hohlfeld et al., 2008). Although technology has the propensity to benefit all
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OHDUQHUV WKH ZD\ LW LV HPSOR\HG PD\ FRQWLQXH WR EH 3
(Tawfik et al., 2016, p. 602) while perpetuating disenfranchisement on the part ivickonve

students (Rogers, 2016; Warschauer et al., 2014). In this regard, vameimieg 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 a#dgiaon
minorities most impacted by gaps in achievement (Tate & Warschauer, 2017). Many low SES
DQG PLQRULW\ VWXGHQWY UHDFK KLJKHU HGXFDWLRQ KDYLQ
(Tawfik et al., 2016, p. 600), including college preparatory coursework (Datfliamymond,

2007; Tawfik et al., 2016). Often, it is the economically disadvantaged, minority students who
are unequally reflected across college campuses, are less likelgtaigraand 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 lortgrm negative ramifications for students (Tawfik et al., 2016).
Darling-Hammond (2007) points out that lamcome and minority students tihe 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 eqhierh with skills such as problesolving and critical
WKLQNLQJ 6DVVRQ HW DO 7TLFKDYDNXQGD DQG 7LHUQH
HQKDQFLQJ DFWLYLWLHV™ S WKDW DVVLVW \RXWK LQ JDL

endeavors and are cadesred 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 il HT XLSSHG IRU WKH 3GHPDQ GMaRrmoRR ZHeVURQ33DL I H”
Thus, in order for students to achieve success in an authentic capasttentury 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 reatorld expectations (Alméeh et al., 2020; Darlingdammond, 2007).

Technology can help shift the occupational landscape (World Bank Group, 2016) by assisting

‘D

LQGLYLGXDOV LQ WKHLU DELOLW\ WR 3LQFUHDVH WKHLU VRFI

it serves to uplifdisenfranchised 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 professionaklonguccess

(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 (Dariidgmmond,
2007;No Child Left BehindAct, 2001; Scogin et al., 2017), educational reform tied federal
funding (Cunningham, 2018; Darlifddammond, 2007) to the administration of annual
standardized tests (Darlitgammond, 2007), where schools were expected to meet requisite
target benchmarks (Camgham, 2018; Darlingdammond, 2007) in various subgroups like SES
and race, or sanctions would be imposed (Daittiagnmond, 2007). This pegfuated a cycle of
disenfranchisement, as the elimination of funding meant fewer resources for already vulnerable

schools (Cunningham, 2018). Additionally, as hgjhkes testing increased, less emphasis was
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placed on experiential learning (Scogin et al., 2017) or perforraamsed assessments (Darling
+DPPRQG 7KLV SURPSWHG D VKLIW LQ SHGDJRJLFDO SU]I
FXUULFXOXP’ -tehierRed\HliXtiG pta@tites (Scogin et al., 2q1741) toward
REOLJDWRU\ HPSKDVLV DQG SUHVVXUH RQ WKH SDUW RI PDQ\
(Cunningham, 2018, p. 116; Darlittpmmond, 2007, p. 326; Scogin et al., 204741
Warschauer & Matuchniak, 2010, p. 216), particularly in urban sshwith a high population of
low SES students (DarliRnggammond, 2007) or schools with large populations of students of
color (Cunningham, 2018). Higétakes tests tend to measure-lewel skills that ask students to
recall facts (Warschauer & Matuchnialk1D) and inadvertently promote shallow coverage of
the content versus deep learning and application of skills that cultivate HOT (Btddimghond,
2007), which promote 21sentury competencies (Warschauer & Matuchniak, 2010). Darling
Hammond (2007) notdbat by emphasizing multiple choice assessments and, as a result,
perpetuating lowevel learning, students lack engagement with critical thinking and preblem
solving necessary for college and career readiness.
Programme for International Student Assessment (PISA), by contrast, assesses fifteen
yearold students in education systems throughout the world, emphasizing student performance
in areas such as problesolving (United States Department of Education, 2@l
transference of knowledge, often squelched by single answer assessments typically promulgated
by standardized tests (Darlitpmmond, 2007). Through this shift, instead of determining if
students learned what was taught (Darlii@mmond, 2007) throug W KH O H QafzeRts-D SRQH
DOO” PHQWDOLW\ 6FRJLQ HW DO S WKH IRFXV UHPCLC
ZKDW WKH\ FDQ 3GR ZLWK ZK D WHshiknbind, RO0Y, . B18) IMisQlat&l” 'DUOL

emphasis on standardization (Warsgfra& Matuchniak, 2010), which promotes unilateral
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thinking (Scogin et al., 2017), works in contrast to the perpetuation et2mgiry skills, which

seeks to promote a creative and innovative mindset valued inaaddlcontext (Warschauer

& Matuchniak, 2010). Academic institutions perpetuate inetj@alihen 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 ofdtakes testing (Warschauer &

Matuchniak, 2010).

Levels of the Digital Divide

There are three components of the digital divide: access, use, and empowerment (Mouza
& BarrettGreenly, 2015), which together constitute the Levels of Digital Divide in Schools
Framework (Hohlfeld et al., 2008, 2017) (Figure 2.1). Levels one and twbewlescribed

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)

Kim & Kim (2001) 34 Level

Empowerment Individual Student

of Students

Attewell (2001), Wayne,
Zucker, & Powell (2002)

nd
Wenglinsky (1998) 2™ Level

Classroom

Use of Technology
by Teachers & Students

Adelman et al. (2002), Hardware, Software, & Internet
Anderson & Becker (2001), Access Support for Technology 1stLevel
Parsad & Jones (2005) School Infrastructure

Fig. 1. Levels of digital divide in schools.
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Access to Technology (First Level Divide)

The initial digital divide focused on equitabldghlfeld et al., 2008, 201 Mouza &
BarrettGreenly, 201baccess to technology (Gherardi, 2019; Hohlfeld et al., 2017; Mouza &
BarrettGreenly, 2015; Tate & Warschauer, 2017; Tichavakunda & Tierney, 2018) that went
EH\RQG WKH 3K DYRIPAMIY&QESIdhisyt 12019, p.Warschauer & Matuchniak,

S WR LQFOXGH WKH 3GLIITHULQJ GHJUHHV DQG W\SHV
2010, p. 185). Infrastructure components like hardware, s@t¢@heah et al., 2023; Dolan,

2016; Hohlfeld et al., 2002017; Mouza & BarretGreenly, 2015), reliable Internet access
(Cheah et al2023; Dolan, 2016; Hohlfeld et al., 2008, 2017; Mouza & Bafeetenly, 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 mai8H8Swtudents were expected to
share limited deviceDplan, 2016 Warschauer & Matuchniak, 2010) since kaveome schools
typically had higher studetib-computer ratios than their high8ES counterparts (Hohlfeld et

al., 2017). In the 1990s, one computer for twenty students was typical (Kormos, 2018), and as
early as P00, the studerpercompuer ratio was regarded as a critical factor impacting learning
and teaching in the classroom (Warschauer & Matuchniak, 2010).

With the Federal Eate program (Pierce & Cleary, 2016; United States Department of
Education, 2016, 2017) initiated by Congress in 1996, however, maAndéome (United
States Department of Education, 2016), Title | (Hohlfeld et al., 2008) schoolsbilete ansure
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, disparitiasgferred into the home, causing
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additional issuedfolan, 2016Liu, 2021). United States census data from 2012 illuminates this
imbalance in that 79% of homes had a computer, while foiinoame 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), commurggnters (Dolan, 2016; Tichavakunda & Tierney,
2018; Warschauer & Matuchniak, 2010), and even the homes of friédader(et al., 2017;
Warschauer & Matuchniak, 2010). Although the access disparity has been minimized (Cheah et
al., 2023; Gherardi, 201%BonztlezSalamancat 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
faciitLHVY ZKR KDYH FRQWLQXRXV DFFHVV WR WKHLU RZQ WHFK(
IOXHQF\" DV FRPSDUHG WR WKHLU ORZHU 6(6 SHHUV 7LFKDYI
As a result of the COVIEL9 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 immddiate o
learning; however, many disadvantaged students lacked the basic resources to participate in
remote learning (Garc& Weiss 2020). This necessitated action on the parts of schools, private
corporations, and the states themselves to provide teclynamtogss (Cheah et al., 2023) to all
learners. This meant necessitating-tmene devices (Irwin et al., 2022) by providing hardware
in the form of Chromebooks, iPadsdrc’a & Weiss, 2020rwin et al., 2022) and even access to

Wi-Fi via hotspots (Garc’a & Weiss, 2020). Despite attempts to ensureseatkeaccess,
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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 computes artdrnet
was pervasive, the digital divide would subside (van Dijk, 2020); however, there were many

IDFWRUVY UHODWHG WR DFFHVV WKDW H[WHQGHG EH\RQG WKF
2016, p. 16). Access alone does not promulgate enhancethigéGonztlezSalamancat al.,

2020; Rafalow, 2020; Vongkulluksn et al., 2018), provide students the ability to interact with
technology in meaningful way§&pnztlezSalamancat 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 pragito 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 rdieashing experience

:DUVFKDXHU HW DO IRFXV VKRXOG QRW EH SODFHG RQ
integrated (Warschauer & Matuchniak, 2010, p. 197) but on how students are using it for
learning (Chiao & Chiu, 2018; Tate & Warschauer, 2017; Weaser 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 & Barr&teenly, 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 entp(@yarschauer &
Matuchniak, 2010). Dolan (2016), in a literature review investigatii Kech integration with
HPSKDVLV RQ WKH GLJLWDO GLYLGH IRXQG WKDW WKH GLYLC
3SKDYHV ™ D@RWVOYEHXW DOVRFWRBRAIVOVS DQG 7KH FDQV ZHUH
from wealthier families and higher SES schools who utilized technology in active, newfangled
ways, while the cannots attended tovweome schools and used technology in passive ways,
often in preparation forigh-stakes tests (Dolan, 2016). Tichavakunda and Tierney (2018)
IXUWKHUHG WKH DUJXPHQW E\ VWDWLQJ WKDW W\SLFDOO\ W
JURXSV" XVHG WHFKQRORJ\ IRU HQMR\PHQW SXUSRVHV ZKLO
SBSLWDO HQKDQFLQJ® ZzD\V S

Pervasive throughout the literature, we see howitmeme 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; Zielezinskil&adpar
Hammond, 2016) remediation (Reinhart et al., 2011) that perpetuatésvieMthinking (Dolan,
2016; Hohlfeld et al., 2017) and passive consumption of material (Dolan, 2016; Reinhart et al.,
2011; Rogers, 2016; Tate & Warschauer, 2017). This inceelshing 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 toth®® | FJORULILHG W\SHZULWHUV" 'RODQ S
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 constructlvasted practices (Warschauer

& Matuchniak, 2010) whereby students become creators of content (Cheah et al., 2023; Reinhart
et al., 2011). Activities of this nature leverage technology forqaep 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 a2011; Warschauer & Matuchniak, 2010) and critical thinking
(Warschauer & Matuchniak, 2010).

JXUWKHUPRUH YDQ 'LMN VWDWHG WKDW 3 WKH GLJ
UHLQIRUFH H[LVWLQJ VRFLDO LQHTXDOLW\" S SHVHDUFK
(2011) exploratory study, looking at waysIR teachers integrate tewlogy, they found that
HOT-centered technology use varies depending on SES, thus perpetuating the divide. Zielezinski
and DarlingHammond (2016) reiterate this, where, in an examination of more than 50 studies
over a teryear span, they found a gap ircass and use between low and RBJES 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, whe 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 proendéx¢lopment of
FULWLFDO +27 VNLOOV 5HLQKDUW HW DO 7TKH ODWWH I
integrate technology in ways that promote meaningful learning experiences (Tate & Warschauer,

2017) that depart from conventional practices emcburage more studecgéntered, innovative

56



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 gsracking for low SES
students (Zielezinski & Darlingdammond, 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 whe &aatibtators (Hohlfeld

et al., 2017).

Digital Equity and the Future of Education

Digital equity implies that all learners have the opportunity to take pareaningful
learning experiences that reflect 2tsntury 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., 20TAYs, 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 suppdrof disadvantaged populations in the classroom (Gherardi, 2019). Too often,
marginalized students experience Havel tasks (Cardullo et al., 2017; Cheah et al., 2023),
ZKLOH RWKHUV KDYH WKH OX[XU\ RI 3GLVUXSWdulodet@W A/ HFKQROF
2017, p. 15)Disadvantaged students should be offered the same opportunity as their higher SES
peers to use technology for critical thinking and probsaiving (Tichavakunda & Tierney,
2018). Technology has the propensity to empower athéga, 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; Honhlfeld et al., 2017) environments are provided fatadents (Hohlfeld et al., 2017).

Twenty-first Century Skills
In this section, twentjirst 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 sthgs® competencies.
Lastly, future implications regarding 2istntury skills will be discussed.
Definition
Twenty-first-century skills include creativity, critical thinking, and probispiving
(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). @é=nred to as the
4Cs, with a focus on complex thinking, communication, collaboration, and crea@®atyz{lez
Salamanca et al., 202Rim et al., 2019Partnership for 21st Century Skjl011), these skills
DUH FRQVLGHUHG WKH agtfear@GndiMmpizaaibh f6r theRutlr&/ Wetkace
and realworld viability (Kim et al., 2019, p. 101). Cohen and colleagues (2017) note that 21st
century skills are not just reserved for technoldgK SSRUWHG OLWHUDF\ EXW DOVR
like creativity and collaboration (Cohen et al., 2017, p. 380). Unlike conventional skills that
focus on content knowledge, they are much broader in sGipe¢lezSalamancat al., 2020).
$GGLWLRQDOO\ WKH\ SURPRWH 3SURGXFWHY H WKOLQW IDQIG DV
emphasize higheOHYHO WKLQNLQJ LQ OLQH ZLWK WKH XSSHU WLHU\
2014, p. 561). This encourages learners to analyze, synthesize and evaluate information

(Higgins, 2014; Lu et al., 2019) and take action throughcatithinking (Higgins, 2014; Stehle
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& PetersBurton, 2019) and creativity to solve reabrld problems (Guo & Woulfin, 2016;
Higgins, 2014; Stehle & PeteBurton, 2019). Thus, 21sentury skills promulgate the creation
of content (Gretter & Yadav, 2016; Marlatt, 2019; Schmid & Petko, 2@1€)cially
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 Z¥situry skills (Lewin & McNicol, 2015),
and though they are slightly different, all place focus on similar skills, including collaboration,
communication, critical thinking, problesolving (Hwang et al., 2018;ewin & 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) Framewankasuch 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-avaéd capacity (Guo & Woulfin,
2016; Hwang et al., 2018). The P2ZUI DQL]DWLRQ HQFRXUDJHV PHUJLQJ WKF
VSHFLILF H[SHFW D WtriRc@l Yhinking\&nhdvgrdite s osivig), collaboration,
communication, andreativity (and innovation) into classroom practice, allowing the framework
and Common Cor8tate 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, 2020rkhership for 2% Century Learning2019).

(VVHQWLDO WR WKH &RUH 6XEMH Rty Bkidis\ake Jrikettbnbatted KH Q R W
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(Partnership for 21st Century Skills, 2009) and should be woven into various espeeific

domains through interdisciplinary practice (Partnership for 21st Cebhéamning 2019.

Relative to the 4Cs, students must be able to demonstrate the ability to solve problems, think
critically (Partnership for 21st Centukygarning 2019), promote deep learning through

enhanced cognitive skills (Partnership for 21st Century Skills, 2008), and think in divergent and
creative ways (Guo & Woulfin, 2016). Additiomgl communication and collaborative practices

allow for teamwork toward a common goal, emphasizing working with diverse groups of

individuals (Partnership for 21st Centlrgarning 2019). Life and Career Skills (Partnership for

21st CenturyLearning UHIHUUHG WR DV *QRQFRJQLWLYH" 6FRJLC
6WDWHYV '"HSDUWPHQW RI (GXFDWLRQ RU 3VRIW VNLOOV’
things like flexibility, social skills, and the ability to be sdlfected whether workig alae or

with others (Partnership for 21st Centlwgarning 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 CentunyLearning 2019). Figure 2.2 shows the interwoven nature of these skills as they

relate to 21stentury learning.
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Figure 2.2.

lllustration of the P21 Framework (Partnership for 21st Centuggrning 2019)
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Benefits of 21st Century Learning

From a pedagogical standpoint, 2tentury 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 igatisin and greater reliance
on critical thinking (Higgins, 2014) and higherder 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 emphasislearners as creators of content (Gretter & Yadav,
2016), perpetuating a more studeentered environment where teachers take a backseat role as
mentor (Stehle & PetefBurton, 2019). This is further asserted in an observational study, where
Holt et al.(2015) found a direct link between studeshtered classrooms and increased critical

thinking. A studententered 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).

7KH HOHPHQW RI FUHDWLYLW\ HQFRXUDJHYV DFWLYH OHD
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, G068
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; Stehlet&®Burton, 2019). Although skills
like critical thinking, problemsolving (GonzilezSalamancat al., 2020), and collaborative
practices GonztlezSalamancat 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 eraGonzilezSalamancat 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; ratherthis must be done with purposeful integrati@ofztlezSalamancat al.,
2020) and woven into pedagogical practice (Ntuli, 2019) to maximize benefits.
Issues Surrounding 21st Century Learning

Despite ongoing benefits, problems arise regarding@tgury 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 shaift 81 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 exefigdi 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 (Henriksai, 016) 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 activ®l& QLQJ RU 3OHDUQLQJ E\ GRLQJ" ™ A
2016, p. 34). Despite this knowledge, lecthesed, teachded practices tend to dominate
classrooms (Kim et al., 2019) with technology used to promulgate traditional teaching
methodologies (DiacopoulosQ25).
Another concern lies in the way 24sntury skills are assessédadequate assessments
are limited in their capacity to measure 2dsntury 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 measurese(§inger, 2016) like multiple choice tests (Geisinger, 2016; Holt et
al., 2015). There is a dichotomy eten what we value in a reabrld context (collaboration
and critical thinking) and what we assess (basic knowledge of a topic), potentially undermining
the promotion of 21stentury skills (Broadfoot, 2016). This was illustrated in the Holt et al.
(2015 ZRUN ZKHQ WHDFKHUV ZURWH OHDUQLQJ REMHFWLYHV D
then assessed using ldavel questions, creating misalignment between course expectations and
KRZ WKH\ ZHUH EHLQJ PHDVXUHG $QGHUVRQJOWHIW FDQQR!
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 (Argter 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 Centwgarning 2019), performanebased
assessments (Munzenmaier & Rubin, 2013), as well as formative and summative classroom
evaluations (Partnership for 21st Centuearning 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 @all., 2015). Henriksen et al.
VXJIJHVW RITHULQJ PXOWLSOH DVVHVVPHQW RSSRUWXQL'

to ensure that the creative process, product, and outcome have all been analyzed as well.

Furthermore, research often examines-A$1 Q W XU\ WHDFKLQJ E\ TXDQWLI\L
WDVN ~ \HW WKLV GRHV QRW DGHTXDWHO\ UHSUHVHQW SHGD.
(Kim et al., 2019, p. 100). This is exemplified in aéfal. 019) case study where researchers
sought to understand engagement levels relative to content creation. Instead of analyzing the
guality of content, data was quantified based on the number of forum posts students made and
KRZ PDQ\ 3IORZHUYV gawakher &k gamekasdd @k \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 recognitiodid not illustrate the content being learned or to what degree. More
research is needed regarding the valid assessment afe2itsty skills, particularly the role
technology plays relative to various subgroups, socioeconomic status being one (Geisinger,
2016).

In terms of disadvantaged populations, the perpetuation ot2hsiry 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 sonmee 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 W&{L.6) promote Scratch, a
GLJLWDO WRRO WKDW IRVWHUVY FRQWHQW FUHDWLRQ WR PLQ
noting that those with higher skill base tend to flourish in their abilities, while those who lack

basic abilities risk potentiallfalling further behind, thus perpetuating the divide.

, W LV DOVR LPSRUWDQW WR XQGHUVWDQG WKDW MXVW E
QDWLYHV" $LQOH\ HW DO S 6 F K P{cé&htury3 ENMVeINlIR S
must be explicitly taught (Ainley et al., 2016; Gretter & Yadav, 2&dimid & Petko, 2019) as
they are not necessarily effortless for all students (Schmid & Petko, 2019). Therefore, schools
must strive to embed 21séntury practices on a wide scale and not merely in isolated pieces,
allowing for the transference of skilis a realworld context needed for participation in the
larger society GonztlezSalamancat 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).
GonzflezSalamancet al. (2020) suggest this is accomplished through the development of
studentfocused 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&igury skills Gonzflez
Salamancet 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.; B8I§ 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 2tsntury competencies (Nacta., 2018) as they can
be difficult to integrate due to minimal training or inadequate prepardfonztlezSalamanca
et al., 2020).

Since many teachers struggle with the integration of@dstury skills (Bowen &
Shume, 2020GonztlezSalamancat 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-wodd|STEM careers. Since
communicatiorwas deemed the fundamental skill necessary for employers and employees alike
for successinareal RUOG FRQWH[W DV DVKHY'XOGMR RH QVKBEYW XRPIHWHU Q £
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, increasingpgp-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 metaynthesis literature review examining 43 stud&snztlez
Salamancand colleagues (2020) sought to understand howchdtiry skills are integrated
into the curriculum, with a focus on desigased principlesGonztlezSalamancat al., 2020).
From the studies they examined, no definitive conclusions surfaced regarding best practices to
promote 21stentury skills GonztlezSalamancat al., 2020). What they did discover, however,
underscored the important role of teachers in bafgjgroblemsolving, collaboration, and the

use of technology to promote highander thinking skills in the classroom settirigohztlez
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Salamanceat al., 2020). Similarly, in their desigrased research project that spanned four years,
Lewin and McNicol(2015) worked to understand how 2tsntury 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 &g an

increase in problersolving (Lewin & McNicol, 2015). Technology promotes new and

innovative practices (Almerich et al., 2020); rewer, 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 veidale 21stentury 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 studsntoice and authority over the content being explored and,
in the process, ownership of their learni@pfztlezSalamancat al., 2020). In their cross
sectional study of Swiss middle schoold#uats, 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 thiategrate technology but to do so in ways that perpetuatec2tgiry skills
(Nacu et al., 2018) through customized learning opportunities.

One goal of technology integration is to empower students to create and innovate through
realworld 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 SupporeR@LSR) framework,
outlining ten ways educators can help cultivate 2&situry skills, Nacu et al. (2018) studied one

teacher and her 6ifrade 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 studentX BdlQJ DFWLQJ DV SHQFRXU
SIULHQG”® 1DFX HW DO S SDUWLFXGbilad)\inRU WKRYV
their quantitative study, Cohen and colleagues (2017) sought to examine2dsicentury
skills were most valued and usedpiofessional endeavors (Cohen et al., 203Kills most
often employed were problesolving, critical thinking, and communication while coding and
designing ranked lower (Cohen et al., 2017). However, the students, 82% of which were African
American from higkhpoverty Title | schools, believed codimgas 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 wittvégpan 9th
graders, Siddiq and colleagues (2017) found that low socioeconomic students had diminished
selfperceptions regarding technology use (Siddiq et al., 2017). These relsasechexamples
highlight the importance of empowering marginalized pdparia by perpetuating technology
based 21sFHQW XU\ VNLOOV 7KLV LV SDUWLFXODUO\ LPSRUWDQW
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 studemintered best practices (Kopcha et al., 2020). Ainley et al.
(2016) conducted a study that spanned 3,300 schools and 21 coeraias)ing 8thgrade
students to better understand their technology use in the classroom andife cggumstances
(Ainley et al., 2016). Though scores fluctuated across countries, 81% were at a functional/basic
level (1) to an independent level (8)hile 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 Petuston (2019) examined work from
seven model inclusive STEM high schools to examine how&igury skils 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 skiisg incorporated at consistently high
levels (Stehle & PeterBurton, 2019). Although technology has the capacity to amplify- 21st
century skills (Stehle &etersBurton, 2019), classroom teachers must play an integral role in
the support and guidance needed for groabnztlezSalamancat 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
21stcentury skills (Almerich et al., 202@onztlezSalamancat al., 2020; Schmid & Petko,
2019; Uslu, 2018) as technology supports skill acquisition (Almerich et al., Zi2rtlez
Salamancet al., 2020) needed for the workforce (Almerich et al., 2@ zflezSalamanceat
al., 2020; Lewin & McNicol, 2015; Siddiq et al., 2017) as well as for academia (Almerich et al.,
2020; Lewin & McNicol, 2015; Siddiq et al., 201As 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 2isentury competencies (Nacu et al., 2018). We know that 21st

century skills are impetive 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 problensolving (Cardullo et al., 2017; Geisinger, 2016; Scagial., 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 faetehisty

competencies are often the ones lacking wherestisdeave the K2 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 bateen 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 leal2 the K
environment with the skills they need to thrive in a future job market and are prépared
participate in a rapidly shifting society (Stehle & Pet8tston, 2019). Teachers play an

invaluable role in the promotion of 2iantury skills, particularly for low socioeconomic

students (Nacu et al., 2018).

Higher Order Thinking Skills

This sectiorunderscores the importance of higleeder 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 higbeter thinkirg are elaborated
on, including active, experiential, probldmsed, and projettased learning.
Definition of Higher Order Thinking

Higherorder 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 (Holal., 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; Richmondlet2015; Wijnen et al., 2023) for
application of learning (Kim et al., 2020; Richmond et al., 2015). This type of learning aligns
ZLWK KLIJKHU WLHUV Rl %ORRPYV 7D[RQRP\ .LP HW DO C
Additionally, HOT implies the abilityd 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., 2008Holt et al., 2015; Kim et al., 2020; Lee & Choi, 2017), known as suttacd
thinking (Kim et al., 2020; Lee & Choi, 2017). These skills are often employed to fulfil-short
term tasks like tegbking, whereas HOT skills perpetuate wglmle learninglee & Choi,
2017) for purposes of problesolving 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 diee (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

.LP HW DO /HH &KRL DV WKH\ DUH EHWWHU SUHSI
(Kim et al., 2020, p. 2). Students who engage in HOT also demonsice¢ased 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 leareedsa (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
guestioning that require students to explain, probdeiwe, argue key points, and justify them
accordingly (Sasson et al., 2018). This can occur through atesshigcussion (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, prebéead learning
helps boost HOT skills, as stents are asked to think critically, employ creativity, and explore
realworld contexts beyond the classroom walls (Sasson et al., 2018)

Research suggests that inqtirgsed 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 pii€icted
Similarly, in their double experimental study, Richmond and colleagues (2015) found that
students who took part in inquiyased learning opportunities outperformed those who
experienced a traditional classroom approach, noting indpaisgd learninghcreased both
lower and higheorder thinking skills (Richmond et al., 2015).
TechnologySupported 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., 2028) 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 (Hnget al., 2018; Ntuli2019; 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-basey
UHVHDUFK QRWHG WKDW WHFKQRORJ\ LQWHJUDWLRQ EHQHIL
engagement in learning. Likewise, in their systematic literature reviemmion et al. (2019)
investigated how technology impacts levels of student cognition frotkiptdergarten through
grade 12 and discovered that overall, 60% of the time students were engaged in HOT tasks, with
elementary and high school studies involvedhie 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 technaéagibseys 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 & ShaP@E3), 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 fotimat use differed across various content areas, with
math use occurring less frequently and lovesel types of thinking pervasive (remembering and
understanding) across all disciplines (Hawk et al., 2021). In their mixed methods systematic
review examiimg technologycentered classroom practices among marginalized populations,
&KHDK HW DO IRXQG WKDW DOWKRXJK WHDFKHUV XVHG

acquisition and increased digital literacy, focus on higitder thinking occurreceks
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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 fotechioblogy were all at a low
level (Crook & Sharma, 2013). This dichotomy found in techncleglyanced highesrder
thinking practices, with some achieving high levels (Crompton et al., 2019; Hwang et al., 2018;
Kim et al., 2020) while others lack a deearning experience (Crook & Sharma, 2013; Hawk et
al., 2021), warrants further investigation.

7R WUXO\ LQFUHDVH +27 SWLPH SUDFWLFH DQG JXLGDQ
13). Richmond and colleagues (2015) posit that for highger learning to flourish, lowdevel
understanding must first be structured and supp@Rethmond et al., 2015 heir study
underscored the importance of building a strong foundation of {gered skills on which
higherorder thinking can be built (Richmond et al., 2015). In fact, it was found that siefade
learning does not negatively impact HOT ¢€.& 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 thapromote 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 high@rder thinking (Holt et al., 2015; Hwang et
al., 2018; Wijnen et al., 2023) and synonymous with protdeiming (Hwang et al., 2018;
Lewin & McNicol, 2015) is comprised of analytical thinking, synthesis (ldb#l., 2015; Lewin
& McNicol, 2015; Nussbaum et al., 2021) and evaluation of information (Lewin & McNicol,

1XVVEDXP HW DO LQ OLQH ZLWK KLJKHU WLHUV RI %
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Wijnen et al., 2023). This contrasts with ow&HYHO 3*GLGDFWLF"™ SUDFWLFHV +F
like collecting information (Higgins, 2014) for purposes of remembering or explaining (Holt et
al., 2015). A key component of 2istntury competencie&¢ng, 2015), critical thinking skills
DUH FUXFLDO LQ WKH ZRUNSODFH +ROW HW DO DQG DU
HGXFDWLRQ™ +LJJLQYV S &GULWLFDO WKLQNLQJ DOVR
divergent thinking, theyrposeful 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 thregear exploratory study, Kong (2015) examined the cultivation of critical
thinking skills in secondary classrooms. They found the most statisti@ificant 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 caitihinking questions, scoring highest in
hypothesis identification tasks (Kong, 2015). Likewise, in their delsaged research, Liamgd
Fung(2020) developed a program to enhance critical thinking skills via WebQuests, an-inquiry
driven, webbased form of instruction to procure information and solve problems through
analysis, synthesis, and evaluation of content (Liang & Fung, 2020). Cttiticking was
HPSOR\HG WKURXJKRXW WKH :HE4XHVW DFWLYLW\ DORQJ ZL\
examiration 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 adequd&dt WR 3PDVWHU’

skills (Kong, 2015, p. 22) thereby leveraging technology in ways that promote deep thinking.
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Learning Strategies to Promote HOT

Higherorder thinking is achieved through a variety of learning strategies, including
active learning, experiential learning, probkasedearning, and projedbased 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
higherorder thinking (Kim et al., 2020; Lu et al., 2019; Nicol et al., 2018; Richmond et al.,
2015). Students patrticipate in cooperative endeavors (Lu et al., @0p&)jectbased 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 rgiéaying (Lu et al., 2019) or in simulations (Kim et al.,
2020; Ntuli, 2019), where agt 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 dGogztlezSalamancat
DO .LP HW DO 1WXOL -ROWBE DJHHQ U HOGNW R LD \
724). Additionally, active learning stimulates problsoiving skills (Cardullo et al., 2017; Nicol
et al., 2018) and moves students away from the dW&/ LHUV RI1 %9 ORRPYV 7D[RQRP\
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 @twal., 2019) and engage in meaningful experiences
through collaboration (Nicol et al., 2018).

To create an active learning environment, teachers must beave#id 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
lecturedominated, passive learning (Lu et al., 2019). Thaadlfor personalization of the
experience (Cardullo et al., 2017) while also shifting the traditional teacmeinated focus,

giving students a voice in the direction of the curriculum taugbnhg¢tlezSalamancat al.,

2020; Nicol et al., 2018) and thage in which it unfolds (Nicol et al., 2018). It is important to

note that teachetominated practices are beneficial when information needs to be disseminated
to students directly, but active learning cultivates a studemtered 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 becorenstructors of knowledge (Cardullo et al.,

2017), providing students ownership of their learning aeddfsportunity 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 versusteginoloy active learning
FODVVURRPV WKDW WKHUH ZDV QR VLIJQLILFDQW GLIIHUHQFH
environments, but more problems arose in the high technology classroom (Nicol et al., 2018).
They noted that although active learning is benefidi@ 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 discussiforums based on topics of student interest. Findings in the second
year of the study suggested that learning was enhanced with the techsigbpgyted 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 stude’HQWHUHG EHVW SUDFWLFHV 8VOX
HITLFLHQWO\ DQG HIIHFWLYHO\ " &ird\arkcGGRner eedwhile S
also capitalizing on their interests (Cardullo et al., 2@aohztlezSalamancat al., 2020).
Experiential Learning
Experiential learning promotes higherder thinking, critical thinking, and active

learning (Nicol et al., 2018; Scogin et al., 2017). John Dewey (1915), an early proponent of
H[SHULHQWLDO OHDUQLQJ QRWHG WKDW OHDRQPDWYRRXOS

EXW LQVWHDG DGYRFDWHG IRU WKH SHUSHIVétilgW LRQ R1 3P
IDFWRUV™ S LQ WKH FODVVURRP +H DUJXHG WKDW FKLOG
SUREOHPY RQ WKHLU RZQ QRWHQUHQKBW ZHHZHOHDUQSURP ,W
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 typally work collaboratively while engaging in tasks (Nicol et al., 2018).
Both problembased (Nicol et al., 2018; Scogin et al., 2017) and prbjaetd learning fall under
the umbrella of experiential learning (Kokotsaki et al., 2016; Scogin et al., 20Ié)
simultaneously encompassing active learning principles (Dolmans et al., 2016; Miller & Krajcik,
2019). In both types of learning experiences, students set forth to understand a pvboldem (
& 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 prblksd
and projectbased learning seek to move students from consumers to crdatorgemt (Scogin
et al., 2017). Howeveproblembased learning concentrates more on the learning process

.RNRWVDNL HW DO "HOGBG.VLPRUBIWRISHQZKHUH SURGXFW
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spoken (Scogin et al., 2017, p. 40), while profgas$ed 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) examingdadtn
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 nacaigndifference
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 oterDVNHG TXHV W LdghQolwerR@ DISG@\>WR PH LQ WKH IXWX
etal., 2017, p. 52). Given the benefits of experiential learning in the promotion afetgty
skills, K-12 schools must strive to emphasize more of these practices and prepare students for the
world that exists bgond the classroom (Scogin et al., 2017).
ProblemBased Learning

Problembased 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., 2017Rroblembased learning is one type of studeahtered 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 inguiven learnng (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). Problenbased learning increasgsl-motivation and plays a role in fostering deep
versus surface learning (Dolmans et al., 2016). Additionally, preblesed learning promotes

student empowerment and is therefore considered stadetdred (Liu et al., 2020).
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Despite similarities to other learnreentered techniques, key differences are inherent in
problembased learning (Liu et al., 2020). First, issues under investigation must have multiple
answers to a single problem (Liu et al., 2020). Next, students thedearning 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., 201olmans et al., 2016) as they have ample freedom to select a
problem and investigate resources (Dolmans et al., 2016) in line wittvoelal experiences
(Cardullo et al., 2017; Richmond et al., 2015), to promote-@drstury skills (Cardullo et al.,

2017).

Technology supports problebased 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 prbatad learning program
at a lowincome middle school. Using relifie 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 collabtvaly, and findings suggest that motivation, higbeder
thinking, and engagement all increased as a result (Liu et al., 2020).

Despite benefits, challenges associated with proltlased learning can make K
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 inenstetered
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 teacheiddominant, lecturestyle classes and then faithemselves suddenly thrust into the

freedom and autonomy of a probldrased learningnvironmenti(iu 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 problerrbased learning may perceive the independent nature of the tasks too daunting,
thus increasing disinterest in learning (Dolmans et al., 2016) s€hitment is echoed in the
work of Nicol et al. (2018) regarding active learning and ways it promotes a constant state of
engagement with limited dowtime, and whether this could be troublesome for some students.
Along these lines, problems also surfade®R QFHU Q LQH SXIGITHQWHG SRSXODWLR
potential difficulties meeting the needs of those with learning disabilities, struggling students,
and belowgradelevel learners (Liu et al., 2020, p. 12).
Project Based Learning

Projectbased learning is another pedagogical approach that promotestidaer
thinking, active learning (Miller & Krajcik, 2019), and critical thinking skills (Cardullo et al.,
2017; Keiler, 2018) to perpetuate deep learning (Cardullo et al., 201&r BiKrajcik, 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 rearld context (Cardullo et al., 2017;
Keiler, 2018; Kokotsaki et al2016; Stehle & PeterfBurton, 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, projbased learning is reflective
of a constructivist paradigm (Kokotsaki et al., 2016). As in proHbased learning, teachers act
DV D PHQWRU DQG JXLGH &DUGXOOR HW DO ZKLOH VW,
to make mistakes, iterate based on new understanding, anaoencbeativity in the process
(Miller & Krajcik, 2019; Stehle & PeterBurton, 2019). Often, projedtased learning is
reserved for more wefunded schools (Miller & Krajcik, 2019; Tawfik et al., 2016), private

institutions, and charter schools, yetaishthe capacity to create inclusive learning experiences
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for all learners (Miller & Krajcik, 2019). Since projelsased learning is built upon student
LOQWHUHVW DQG H[SDQRGV WKH UHDFK UHJDUGOHVYV RI 3FXOW X
JHQGHU" OLOOHU .UDMFLN S eafhing<aRp2 1@ htesy wexdn W K H V F

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 enverdnkivays 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
RWKHUV &RQVWUXFWLYLVP LV FRQVLGHUH®WRUDBRNV KM W MVHKRDU
one of teachingMlitry, 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 passiveimmment (Fox, 2001) where students learn
through stimulation and response (Fox, 2001; Lowyck, 2014), inevitably perpetuating fact and
UHFDOO DV D UHVXOW RI 3 GLUHFW LQVWUXFWLRQ" 3DOLQFVLEL
active (Andersoret 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)

SPHDQLQJ PDNLQJ" 3DOLQFVDU S E\ FRQQHFWLQJ QF
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preexisting understanding (Anderson et al., 2Q@iyyck, 2014;Mayer, 2004Mitry, 2021;

Powell & Kalina, 2009; Sasson et al., 2018). Focus is placed on the creation of knowledge, not

RQ WKH SUHSURMBX FWLR@ RI LMKXV NQRZOHGJH LV REWDLQH!
IRZ\FN S YHUVXV SVWDWLF" PHDQV /RZ\FN S 3

2013; p. 51; Scogin et al., 2017, p. 40).

Inherent in the constructivist paradigm are key underlying premises. First, students are
SDFWLYH DJHQWYV LQ WKHLU RZQ OHDUQLQJ" $QGHUVRQ HW C
et al., 2015), where teachers impart knowledge onto students (DEd&y,Keiler, 2018;

Pardjono, 2016), is in direct opposition to constructivist views (Dewey, 1915; Keiler, 2018),

rather, an active, setfirected environment pervades (Dewey, 1915). This is realized through

discovery learning (Lowyck, 2014; Mayer, 2004itry, 2021; Powell & Kalina, 2009), inquiry

learning (Lowyck, 2014Mitry, 2021; Powell & Kalina, 2009), hands activities (Mayer,

2004;Mitry, 2021) and collaborative problebased learning\itry, 2021; Powell & Kalina,

2009) where the element of interactivity is woven into classroom practice (Mayer, 2004). Dewey
DGYRFDWHG IRU WKH 3SFKLOG WR UHDOLhHudII®UREOHP RC

DWWHQG LQ RUGHU WR ILQG+ROWH. WWKBQVHEUP 3FRQVWUXFW’

constructivist approach, as this is how learning is cratf@ugh active engagement in the

learning experience (Ntuli, 2019, p.723). Students also use previous understanding (Anderson et

al., 2001) as a result of experienchbt(y, 2021; Pardjono, 2016; Pourhosein Gilakjani et al.,

2013; Sasson et al., 2018) that are meaningful to the le&rtey (2021; Powell & Kalina,

2009) on which to construct new knowledge (Anderson et al., 2001). When students acquire new

knowledge, they organize it within th&wn schematic structure and connect it to previous

understanding (Mayer, 2002, 200itry, 2021) to create meaningful learning (Mayer, 2002
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2004). Another essential premise of constructivism is the studemered (Keiler, 2018Vlitry,
2021; Pardjono, 2016; Pourhosein Gilakjani et al., 2013) nature of the thitmy, 2021).
Learning is not teachairiven, 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
%ORRPYYV 7D[RQRP\ 6DVVRQ HW DO Sasson et/ (2018) Yese®dd, X VW U D
where they investigated a constructivientered, projedbased learning approach with ninth and
tenth graders. They found that the experimental group outperformed the control group over the
span of the tweyear study, show QJ D 3VLIJQLILFDQW DGYDQWDJH" S L C
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, corgtucti

learning experiences have the propensity to promulgate HOT (Sasson et al., 2018).

Cognitive and Social Constructivism

7ZR W\SHV RI FRQVWUXFWLYLVP FRJQLWLYH EDVHG RQ
9\J R WV N\ {Mitr¥ RQRN; Ntuli, 2019; Powell & Kalina, 2009), emphasize inc¢baged
OHDUQLQJ WKDW SURPRWHYV WKH DWWDLQPHQW RI D VWXGHQ
However, there are key differences between the two. Piaget focused on the individira] creat
meaning through active engagement with the environment, while Vygotsky believed learning is
created socially under the tutelage of a knowletdgadult 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
XVLQJ RQHTYV RZQ NQRZOHGJH :QRW DEVRUEH® DY LYHO\ Il
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 & Kal#009). Assimilation, or
NQRZOHGJH RI D VLWXDWLRQ 3DUGMRQR 3RZHOO .DOL
FRUUHVSRQGLQJ GHYHORSPHQWDO VWDJH 3DUGMRQR D
is altered as a result of new learning (Pardjono, 2Pb@jell & Kalina, 2009), work together to
create equilibrium or a state of balance (Pardjono, 2016; Powell & Kalina, 2009) for the learner.

/HY 9\JRWVN\ LQ FRQWUDVW WR 3LDJHWfV ZRUN EHOLHY
foundational to learningGonzflezSalamancat al., 2020Mitry, 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 teactseas well as peers (Powell & Kalina, 2009; Vygotsky, 1978)
LQ D YDULHW\ RI zD\V WKDW SURPRWH 3GHHSHU FRJQLWLYH ¢S
6WXGHQWYV -"adighéd’ @ Wei fFeBrning experiencé®ifiztlezSalamancat 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 practiceNlitry, 2021; Pourhosein Gilakjani et al., 2013; Sasson et al., 2018). Contrary
WR 3LDIJHWYV ZRUN ZKLFK FRLQFLGHV ZLWK VWDJHV RI GHYH
RQO\ JRRG OHDUQLQJ LV WKDW ZKLFK LV LQ DGYWho@FH RI GHY

should take place in the Zone of Proxirbevelopment (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 adulZonztlezSalamancat 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.
5DWKHU D FROODERUDWLYH HQGHDYRU ©lakdtkeMPalihcEaE L O L W\
1998), helped strengthen students' acquisition of knowlddgeztlezSalamancat al., 2020).

In the classroom setting, this can include group projects (Powell & Kalina, 2009), teacher
PRGHOLQJ-BORWKLNVQN3D O L MBY évbperative le@rning practices (Powell &
.DOLQD SUHFLSURFDO WHDFKLQJ" 3DOLQFVDU S
collaboratively brainstorming (Ntuli, 2019; Palincsar, 1998) story elements that convey personal

experienceso 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 orbi@sel instruction potentially
hinders access to wigkeale learning since technology offers students myriad opportunities to
LQFUHDVH OHDUQLQJ WKURXJK 3H[SRVXUH WR XQOLPLWHG LQ
2018, p. 204). To this end, technolggymotes a more studecéntered 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 accomplishada opportunities such as probldmsed 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 techrbkmpd simulations

are particularly beneficial, as many offer bumtcoaching andssistance 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 (CheRQ08). 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 refran from reliance on technology as an agent of content delivery; rather, it should be
leveraged as a tool for students to leatith. In this regard, technology helps nurture and
VFDIIROG XQGHUVWDQGLQJ LQVWHDG RI EHDARPL@U WKH 3RE N
(Pourhosein Gilakjani et al., 2013).

Despite the myriad benefits technology offers to support a constructivist approach and
promote studententered, authentic (Kopcha et al., 2020), prodbased (Diacopoulos, 2015;
Kopcha et al., 2020), realorld work (Diacopoulos, 2015), it is still bgrused in ways that
perpetuate traditional teach@ominated 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 coreswer (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 integréon at the classroom level (Kopcha et al., 2020). This misalignment between
S SHUFHSWLRQ ™ DQG 3SUDFWLFH" 6DVVRQ HW DO S R

negative impact on technology integration (Kopcha et al., 2020). This is exechplithe Chen
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(2008) gualitative 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 integratmmgoses of
SFRQWHQW FRY H Udbrdirant pr@cced/ (BieR, RBOB, p. 65). For some it was a lack
of understanding how to create technoldiged lessons in support of active learning, while
others felt pressure to prepare for standardized tegkspne teacher employing what she
believed to be a constructivist, studeshtered 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 toadeine current practices and shift pedagogical
ideologies, though in the case of some schools, cultural practices and systemic expectations
KLQGHU IXQGDPHQWDO WUDQVIRUPDWLRQ &KHQ ZLWK 31
3SUHVV XUHYV (BrmeF&QtteRboeR_eftwich, 2010, p. 264). Although technology
provides tools useful for the promotion of problsoiving in line with constructivist practices
(Pourhosein Gilakjani et al., 2013), effective classroom implementation is not always

commorplace.

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 wiackert
SFRUUHFWLRQV ZKLOH 9\JRWVN\ VXSSRUWHG WHDFKHU GLU
WR D PLQLPXP OD\HU S OD\HU DUJXpIIBG)DIDLQV W
methods, which are often encouraged in classroom praktiseonceptions 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,
VRPH GHJUHH RI VWUXFWXUH 3RXUKRVHLQ *LODNMDQL HW D¢
SULQFLSOHV DQG VWUDWHILHV" O0D\HUptimize le&ning VKRXOG E
(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.). 20b8&n 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 teachingmMeKRGV FDQ KHOS SULPH VWXGHQWVY FRJQ
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
hawe a limited schematic basis on which to build new understanding and, thus, require increased
scaffolded support, as opposed to their higawrieving peers who may benefit from greater
autonomy (Lowyck, 2014).

Holmes et al. (2015) furthered the argument that students need modeling to integrate
contentspecific skills in realvorld contexts. In their 2015 experimental research, students were
guided through the scientific process in an introductory physics lab. &@ath 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 visiondaiterate as appropriate. The intention was to coach
VWXGHQWYV WR SWKLQN PRUH OLNH VFLHQWLVWY" +ROPHV HYV
progressed, gradually remove support (Holmes et al., 2015). In the end, learners in the

constructivist, exploraty group had higher levels of reflective thinking in line with the upper
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WLHUV RI %YORRPYfV 7D[RQRP\ ZKLOH WKH FRQWURO JURXS UH
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. DHisSVHDUFK VXSSRUWYV OI
(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 methdduted 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 21sentury skills GonzflezSalamancat al., 2020). Miller and Krajcik

VXJIJHVW WKDW RQO\ WKURXJK 3H[SRVXUH WR DXWKHQWI

students achieve deep levels of understanding. Despite this knowledge, reliance on teacher
dominated, didactic practices thabmote lowlevel skills (Holt et al., 2015) often pervades.
Dewey (1915) notes that in a traditional classroom environment, a student is typically asked to
UHSHDW VRPHWKLQJ WKDW KH RU VKH KDV OHDUQHG +RZHYF
between having so WKLQJ WR VD\ DQG KDYLQJ WR VD\HORPHWKLQJ"
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 classroorisevel, t
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 experieBassdn et al., 2018) in line with

a constructivist perspective.
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Theoretical Framework

7KLV VHFWLRQ ZLOO SURYLGH EDFNJURXQG RQ %ORRPTV
HYROXWLRQ RI WKH IUDPHZRUN LQFOXGLQJ %YORRPYfV S5HYLVHE
digital rendition. Integration of the Taxonomy in educational research will alegdreined.
Future implications will also be addressed regarding perpetuation of HOT skills at the classroom
level. Additionally, theSubstitution, AugmentationM odification, Redefinition (SAMR) model
will be discussed, serving as justification forthetURDWH VHOHFWLRQ RI %ORRPY{V '

Taxonomy.

%ORRPYV 7TD[RQRP\ %DFNJURXQG

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,
20@2; 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; Munzen&&ebin,

‘HGORFN *URZH PRUH QRWDEO\ UHIHUUHG WR DV ¢
& Rubin, 2013). The rationale behind the taxonomy was to promote ease of discussion
surrounding learning objectives (Bloom, 1956). This included conversaggasling ways to
promote quality education that propelled learning beyond the scope-tévelknowledge
(Munzenmaier & Rubin, 2013) while also working to clarify ambiguous terminology like the
ZRUG 3SWKLQNLQJ" %ORRP S t professokshih JdoRIr@tidgtawnuAM R DV V L\
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 (Blod®56; 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 spaf knowledge (Krathwohl, 2002), allowing

teachers to expand their curricular practice and prevent daege on any one cognitive

domain (Bloom, 1956).

%ORRPYV 2ULJLQDO 7D[RQRP\

%ORRPYYV 7D[RQRP\ LV D OHDUQLQJ IUDPHZRUN WKDW RX\
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 reissitrottional
SUDFWLFHV .UDWKZRKO %ORRPYV 2ULJLQDO 7D[RQRP\ F
(factual knowledge), affective (tied to emotions), and psychomotor (physical actions) (Bloom,
1956; Munzenmaier & Rubin, 2013). The six cognitive Isvatlude: 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, ofterpbasized in the American
education setting in both standardized and teagbsigned assessments, encompasses the recall
of skills and recitation of information (Bloom, 1956). Both knowledge and comprehension fall
under lowerorder thinking skills (Munzenaier & Rubin, 2013) and emphasize facts in
isolation, perpetuating a type of learning that is less likely to endure (Bloom, 1956). Application
includes problensolving using previously acquired knowledge, while analysis implies

examining relationships amdays 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
HYDOXDWLRQ WKH KLJKHVW WLHU RI %ORRPYV 2ULJLQDO 7D]
(Munzenmaier & Rubin, 2013), thus promoting higher levelhioiking.

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 undersgaidMunzenmaier &
SXELQ DQG SEXLOGLQJ RQ WKH VLPSOHU EHKDYLRU™ %O
goal being meaningful learning (Anderson et al., 2001; Mayer, 2002) that is transferable to a new
setting (Anderson et al., 2001; Bloom, 1956; Mgy2002). 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 noteg KDW 3UHWHQWLRQ IRFXVHV RQ WKH SDVW
IXWXUH" S WKXV XQGHUYV F R-lgteQidacirig ldnd. BBy Wh@ FH RI1 K

promulgation of 21stentury skills.

%ORRPYYV 5HYLVHG 7D[RQRP\

In 2001 (Cardullo et al., 2017; Churches, 2008; Munzenmaier & Rubin, 2013), changes
to the original taxonomy were made to update it within the context ofc2hstiry learning
(Cardullo et al., 2017). Lorin Anderson, a student of Bloom (Amin & Mirza, 2CGR0yches,

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) ignaéwith 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\ VKLIWYV ZHUH PDGH LQ WKH UHYLVLRQ RI %ORRPYfV RU
HOLPLQDWLRQ RI 3 XQLGLPHQVLRQDOLW\" :Hdimerisiknal S
framework (see Figure 2.3) (Anderson et al., 2001; Koc & Ontas, 2020; Wei 0@8) 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

,OOXVWUDWLRQ RI WKH 5HYLVHG %Y ORRPYTV 7D[RQRP\ OXQ]HQ
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'LWKLQ WKH NQRZOHGJH GLPHQWIORY OMHHEW B F R UDIWKLRRX CRU 3\

was added (Krathwohl, 2002; Wedlock & Growe, 2017), resulting in four categories (Krathwohl,
‘HGORFN *URZH ZKLFK PRYHG |UE VMRIDFUVHWRI RU

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 origireakion 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 & Wep2017), 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, umsgi@and, apply, analyze, evaluate, and create (Anderson et al.,

2001; Crompton et al., 2019; Crowe et al., 208&@;yani et al., 2019Vedlock & 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) alotige continuum. Consequently, under the revised edition,

adherence to a stringent structure was met with greater flexilmibtlonger 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 vassio
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Figure 2.4

Comparing the Original and Revised Taxonomies (Munzenmaier & Rubin, 2013)

Bloom'’s Original Taxonomy Bloom’s Revised Taxonomy
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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 technologggrated practices (Churche§038). 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 moreabigcus (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). Rathemowthey 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;lxel tasks (Bowman et

al., 2020) such as bookmarking a website (Bowman et al., 2020; MuaEm& Rubin, 2013)

for remembering (Munzenmaier & Rubin, 2013) or higbeter 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 creMiamzenmaier & Rubin, 2013).
Collaboration was added as a separate entity, as this was a crucizdrlisy skill that aided in
promoting higheiorder thinking (Churches, 2008). Additionally, Churches did not subscribe to
the hierarchical structure die original Taxonomy, as he believed that lovexel skills should

be taught initially and in isolation, but they could also be woven into-H&sEd activities
(Munzenmaier & Rubin, 2013). This is exemplified when considering the task of word
processingwhich can be used with both lower and higher levels, depending on whether it is for
rote noteWDNLQJ RU FRQWHQW FUHDWLRQ &URRN 6KDUPD
Taxonomy underscores the role technology plays in stuagriered learning toromote HOT

VNLOOV $PLQ OLU]D J)LIXUH LOOXVWUDWHY %ORRPY
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Figure 2.5,

%ORRPYV 5HYLVHG 'LJLWDO 7D[RQRP\ &KXUFKHYV

Drawing 3: Mind map of Bloom's Revised Digital Taxonomy

Bloom's Digital Taxonomy

Key Terms

Evaluating

Applying

Verbs ——p

Verbs ———

Verbs ———9

Understanding |— Verbs ——p,

Verbs ‘;[

(e} —vere—»

designing, constructing, planning,
producing, inventing, devising, making,
programming, filming, animating, blogging
video blogging, mixing, re-mixing, wiki-ing,
publishing, videocasting, podcasting,
directing, broadcasting

Checking, hypothesising, critiquing,
Experimenting, judging, testing, Detecting,
Monitoring, Blog commenting,

reviewing, posting, moderating, collaborating,
networking, refactoring, testing.

Comparing, organising, deconstructing
Attributing, outlining, finding,
structuring, integrating, mashing, linking
validating, reverse engineering, cracking

Implementing, carrying out, using,
executing, running, loading, playing
operating, hacking, uploading, sharing, editing

|

Interpreting, Summarising, inferring,
paraphrasing, classifying, comparing,
explaining, exemplifying, advanced searches,
Boolean searches, blog journaling, twittering,
catergorising, tagging, commenting, annotating
subscribing.

Recognising, Listing, Describing,

Identifying, Retrieving, Naming,

Locating, Finding,bullet pointing, highlighting
bookmarking, social networking, social

Collaboration
Collaborating
Moderating
Negotiating
Debating
Commenting
Net meeting
skyping
video conferencing
Reviewing
Questioning
Commenting
Posting
Networking
Contributing
Chatting
emailing
twittring
texting

instant messaging

bookmarking, favouriting/local bookmarking,
searching, googling.

Drawing by A Churches created using C-Map Tools

%ORRPTV 7D[RQRP\ LQ 5HVHDUEFK

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 thelPlenvironmentusid OHYHOV RI %ORR
Revised Taxonomy. They found that HOT occurred 60% of the time in both elementary and
secondary schools, with only 40% spent on lelggel tasks (Crompton et al., 2019). The
authors suggest a shift since 2009 whereby HOT skills anegaging classroom practice
(Crompton et al., 2019); however, this seems to counter emergent themes found in recent
literature.

Though the perpetuation of higherder 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 WK JUDGH +DZN HW DO IRXQG XVLQJ %ORRPTYV 'LJL

Likert scale items, that technology was primarily used faveleorder tasks like internet

searching and defining unknown words. Additionally, math integration ranked lower than other

FRQWHQW DUHDY DFURVY DOO %ORRPTIV OHYHOV +DZN HW D(

conducted survey research in a unive¥Ysi VHWWLQJ XVLQJ %ORRPYV 'LILWDO °

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

relatve to BORRPYV WD[RQRP\ LQ KLIJK VFKRRO VFLHQFH FODVVHYV

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 litengtryiction in third

grade classrooms, Taylor and colleagues (2020) found that 92% of the time, codes fell into the

ORZHU WLHUV RI %ORRPTV 7D[RQRP\ ZLWK UHPHPEHULQJ DQ

identified (Taylor et al., 2020). Although technoyolgas the propensity to improve learning

(Taylor et al., 2020). it is not always integrated in ways that incite higher tiers of learning
&URPSWRQ HW DO UHODWLYH WR %ORRPTV 7D[RQRP\

Furthermore, document analysis studies (Koc & Ontas, 2020; Wei & Ou, 2019;

=RUOXRJOX HW DO VKHG DGGLWLRQDO OLJKW RQ FODVYV

Taxonomy. Through qualitative document analysis, Koc and Ontas (2020), investiyetialg

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 infwdbedural 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 @20, in their document
analysis of 9th grade chemistry curriculum in Turkey, note a similar trend. Findings suggest that

RI WKH WLPH OHDUQLQJ IHOO LQWR WKH XQGHUVWDQGLQ.
conceptual knowledge focus reaching 79%. ke studies, using similar methodologies and
%ORRPYYVY 5HYLVHG 7D[RQRP\ DV WKH RYHUDUFKLQJ-IUDPHZRU
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 Taxonalimpst 90% of
learning time was dedicated to ldevel recall of facts (Bloom, 1994; Munzenmaier & Rubin,
2013), while forty years later, that number dropped to 70% (Munzenmaier & Rubin, 2013).
Despite this knowledge, low@rder questioning (MunzenmaierRubin, 2013) and learning
practices still dominate classrooms today (Crook & Sharma, 2013; Hawk2824l;,Koc &
Ontas, 2020; Taylor et al., 2020; Wei & Ou, 2019; Zorluoglu et al., 2020). Questioning is one
skill that can promote various levels of cagm (Cardullo et al., 2017). To promote HOT in line
ZLWK %YORRPYfV 7D[RQRP\ WHDFKHUV FDQ LQFOXGH OHYHOV F
collaboration and interaction among students to reduce stagnation at lower tiers and increase
conceptual understdimg (Ntuli, 2019).
7TKRXJK %YORRPYV 7D[RQRP\ KDV EHHQ HPEUDFHG ZRUOGZ

(Wei & Ou, 2019) and has become ubiquitous in thE2<ealm, 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 JUDQW WKH IUDPHZRUN VXFK DXWKRULWS' (MuRzeDivaisth&® 3IUHH]H
Rubin, 2013, p. 17). He hoped that his taxonomy could serve beyond the scope of its initial
SXUSRVH FRQWLQXH WR SURPRWH D 3SFRPPRQ ODQJXDJH DER
span of knowledge remains the focal point of curricplactice (Krathwohl, 2002, p. 212).

Substitution, Augmentation, Modification, Redefinition (SAMR) Model

The Substitution,AugmentationM odification, Redefinition (SAMR) model will be
GLVFXVVHG UHODWLYH WR LWV DOLJQPHQW WR %ORRPYV 7D[
discussed, followed by trends in recent research. Lastly, a critique of the model will be provided,
thereby serving as justific LRQ IRU WKH VHOHFWLRQ RI %ORRPYfV "LIJLWLEL
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 Puentedur®(@entedura2006), consists of a fodiered 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 R SXODULW)\ LQ +DUPDQGDR+0OX %D] HW DO [
integration into learning environments in purposeful and mearingiys (Caukin & Trail,

2019). This framework, a newer model in thelK 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; iddton et al., 2016). The four levels include
substitution, augmentation, modification, and redefinition (Chou et al., KuEtitedura, 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 transformatiooyling newfangled
ways to learn that would be unattainable without technological support (Hilton, 2015;
Puentedura, 2013; Romrell et al., 20IMpving up the ladder, focus shifts from basic levels
encompassing thehatof learning (remember and undersiato higher levels that promote
metacognition that embrace thewandwhy(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 & Tral12). 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 toolsdiKahoot 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
thislevel +DUPDQGDR+0X %D] HW DO $W WKH PRGLILFDWLR
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). legaid, students
produce reaWorld work for realworld purposes in line with authentic experiences

+DUPDQGDR+0OX %D] HW DO SRPUHOO HW DO 6 KRX
the teacher begins to shift at this phase as students takeesponsibility 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 elarie 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$05 LV D WRRO IRU HGXFDWRUV WR UHIOHFW RQ SUDFWI
EXOOHW IRU OHDUQLQJ" &DXNLQ 7UDLO S $GGLWLF
considered more effective than another. Rather, it is how they wonkdartato support a
SUREXVW WHFKQRORJ\ UHSHUWRLUH" .RSFKD HW DO S
meet the wide range of learner diversity in the classroom setting (Kopcha et al., 2020). However,
to truly transform learning, higher leved§ SAMR are needed beyond mere substitution
(Romrell et al., 2014).
6305 DQG %ORRPTV 7D[RQRP\

7KH 6$05 PRGHO SDUDOOHOV %YORRPTV 7D[RQRP\ ZKLFK 1
OHDUQLQJ DORQJ D FRQWLQXXP &DXNLQ 7UDLO +DUPD
ORPGMLDQ 6XU\DQL HW DO 7KH 6%$05 IR0 LV VLP
DUH QHFHVVDU\ WR EXLOG D IXQFWLRQDO XQGHUVWDQGLQJ F
Hilton, 2015), in particular those content areas where basic skills are needed for the ultimate and
eventual creation of a product (Hilton, 2015)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 tohighRUGHU WKLQNLQJ UHIOHFWHG LQ WKH WRS W|

(Caukin & Trail, 2019). For example, using Google Maps, though a technological enhancement,
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is still a lowlevel 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 integratioitofi2015). Figure 2.6 illustrates the

6$05 DQG %ORRPYTV 7D[RQRP\ FRQQHFWLRQ DV UHSUHVHQWHC

Figure 2.6.

6$05 ORGHO $OLJQPHQW ZLWK %ORRPYV 7D[RQRP\
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Positive Implications of the SAMR Model
7KH 6$05 PRGHO NQRZQ IRU LWV 3VLPSOLFLW\ DQG SUDF
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 stedpy-VWHS LPSOHPHQWDWLRQ +DUPDQGDR+0OX %
found that at the higher tiers of SAMR, increased student motivation and enjoyment were
prevalent (Romrell et al., 2014), along with other positive implicatibasexample, 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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LOQWHIJUDWLRQ +DUPDQGDR+OX %D] HW DO ,Q WKHLU T
reported that when technology was employed for collaborative purposes such as research and
projects, as the levels of SAMR grew, so too did student engagdmémeir 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. ahabter
remediating lessons showed the greatest effeef perhaps due to the constructivist nature of
the activities (Zhai et al., 2019).

Additionally, in a qualitative case study examining a tyiedr high school English
teacher, Marlatt (2019) collected data to show movement through the various SAMR levels. This
led to transformative practices that encouraged-@distury skills, perpettimg 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 promotedrenstudententered 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$05 SURYLGHYV 3D SDWKZD\ WRZDUG UHGHILQLWLRQ" 0DUOD
WKH OHDUQLQJ HQYLURQPHQW +DUPDQGDRal@wingfod] HW DO
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 studeenmtered learning, many noted 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 TurkisivpreU YLFH WHDFKHUV |
experiences with the SAMR model in Informatiorda@ommunication Technologies (ICT)
integration, it was found that despite a fourek training followed by an opportunity to
demonstrate their learning, most commonly implemented activities were at the substitution level
+DUPDQGDR=+0OX % D it ehvthed @evious reseésck, 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 wasugigested 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 teachecreated tasks. Participants, all {sexvice teachers in a liberal arts college
in NY, created technologgiriven tasks supported by content standardéne with the SAMR
model, after scaffolded instruction via their enrolled couddemately, 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) exaadiriteracy 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 tim&4, 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 teacestered practices that fail to engage
students in higheorder tasks (Kopcha et al., 2020; Sardone, 2019).

More curricular development and focus needs to be placed on creation of learning
opportunities that align with 2xsentury skills to promote high@rder thinking (Cardullo et al.,
2017; Cohen et al., 2017; Warschauer & Matuchniak, 2010) through tecluabBifordances.
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 assessiagole of technology in the-K2 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 doaf 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 sersepport of the learning
target and not the other way around (Hilton, 2015), emphasizing the importance of process over
product Hamilton et al., 2016;.yddon, 2019). However, it can be difficult to shift pedagogical
practices and elevate learning whehK H 6$05 PRGHO SHUSHWXDWHY D 3SWDVN

+DPLOWRQ HW DO S WKDW DWWHPSWV WR 3VKRHKR

(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 high@rder thinking and integration of 2is¢ntury skills
(Caukin & Trail, 2019). Additionally, movement to transformativaqgbices may be a slow
process, taking up to three years before an educator is able to implement higher levels of
technology effectively (Shouman & Momdijian, 2019).
Despite its visual hierarchical structure, SAMR is not designed to be used-bystep
progression and is often misunderstood as a result (Hilton, 2015). Though the model attempts to
simplify teaching with technology, this can detract from the fluyshaginic, and cyclical nature
RI WKH RUJDQLF OHDUQLQJ SURFHVV E\ HPSKDVL]LQJ 3VWHUL
(Hamilton et al., 2016, p. 439). To further compound this problem, varying visual representations
of the model make way for further ambity and misinterpretation, moving away from the
LQLWLDO LQWHQWLRQ RI S XHQWHGXUDYTV ZRUN +DPLOWRQ H'
FRITHH WR LOOXVWUDWH WKH IRXU 6%$05 WLHUV VXJJHVWLQJ
can be achievedhus 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.,
+DUPDQGDR+0OX %D] HW D Oreviewed litergtiry le@ds EoNpotemtis& HH U
subjectivity in understanding and applying the model (Hamilton et dlg;ZRomrell et al.,
FRQVLVWHQWO\ +DUPDQGDR+0OX %D] HW DO 7KLV F
al. (2020) case study when coding became problematic due to uncertainty delineating
augmentation practices from those at the modificd@wal. 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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DV FLWHG LQ +DUPDQGDR+0OX %D] HW DO QRWHV W
WKDW WKHUH LV QR FRQWH[W ZKHQ SODFLQJ DFWLYLWLHV LC
focus on context can be detrimental and cause overgeneralizttioncur without
understanding the broader context (Hamilton et al., 2016).

%ORRPYV 7D[RQRP\ LV D 3VHPARYIROU /GG MKHRULHFDOPDO P
et al.,2021, p.1079), while many concerns, notably the lack of a theoretical underpinning,
VXUURXQG WKH 6%$05 PRGHO %ORRPYV 'LIJLWDO 7D[RQRP\ LV |
effectively examine technology use at higher cognitive levels (Hawk et al., 2021, p. 1679) an

thereforewasthe more sound selection for this study.

Conceptual Framework
$FFRUGLQJ WR +RKOIHOG HW DO IUDPHZRUNY DOOF

RI RWKHUV™ S -XVW DV D KRXVH PXVW EH EXLOW E\ IRO
framework is imperative for a strong study (Grant & Osanloo, 2014).
For this study, multipleomponentsvereincorporatedThe Levels of Digital Divide in
Schools Framework (Hohlfeld et al., 2008, 2017) with a focus on level two, classroom use,
servedas 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 endemphasisvasplacedRQ % ORRPfV 7D[RQRP\ % ORRP DQG zDV\V
serval to promote HOT practices in line with theuGDWHG % ORRPYV 'LIJLWDO 7D[RQ
2008) in these disadvantaged settings. Higitder thinking, which constitutes analysis,
synthesis, and evaluation, in addition to probkwtving and critical thinking (Sasson et al.,
2018),set thefoundation 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;
GonzilezSalamanca et al., 2020afnership for 2% 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), pattianliow-income schools
(Andrade Johnson, 2019). Since educators who hold conststiatigologies are said to

integrate technology in a more learoentered fashion (Ertmer et al., 2012; Francom, 2020),
focuswasplacedon teachers whperpetuatd theseuse practices and thesnphasizedavays
technologywasbeing X VHG WR SURPRWH +27 LQ 7LWOH , PLGGOH VFKIF
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 clasoom practice (Bowman et al., 2022). Research suggests that those with
higher values beliefs are more inclined to integrate technology in stoeletered, higheorder

ways (Ertmer et al., 2012; Vongkulluksn et al., 2018). Thus, values and abilityspelief
components of the secomdder Barriers to Technology Integration Model (Ertmer, 1999;

Ertmer & OttenbreH_eftwich, 2010; Ertmer et al., 2012; Hew & Brush, 2007; Kopcha, 2012;
Vongkulluksn et al., 2018) and directly linked to the quality of integratigupport of

instruction (Vongkulluksn et al., 2018), served as an overarching umbrella to the conceptual
framework, offering a deeper understanding of technetmgered beliefs common among

participants. Figure 2.7 illustrates these connections.
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Figure 2.7.
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Why Middle School?

Adolescence is a key developmental time (Bishop & Harrison, 2021; Strahan et al., 2009)
when between the ages of-1B, youth are experiencing more changes than at any other time in
their lives, apart from infancy (National Middle School Association, 1991 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 metbteir 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 tha connects to redife experiences (Erb, 2001; National Middle School

Association, 1995) in line with probletmased (National Middle School Association, 1995;
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Strahan et al., 2009) and propased 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 toqieohOT in a reaWorld capacity
(National Middle School Association, 1995). Kormos (2021) suggests that these increased
RSSRUWXQLWLHYV EULQJ ZLWK WKHP WKH 3 SRWHQWLDO WR
OHDUQLQJ" S
Middle school is also a critical time for adolescents to cultivate theidsaitity
(Rafalow, 2020). Seléfficacy is crucial for middle school students to persevere amidst
uncertainty and overcome perceived inadequacies (Strahan et al., 2009). Hoxeveit,
comes to technology, disadvantaged students often have a lowgeselption of their own
VNLOO EDVH *DUFtD(9DQGHZDOOH *DUFtD HW DO 6LGGL
studies when low SES students had diminished perceptigheinfechnology use (Cohen et al.,
*DUFtD(9DQGHZDOOH *DUFtD HW DO 6LGGLT HW DO
ability to problem solve and think in higherder ways (Cohen et al., 2017). Since adolescents
are cultivating theirdentity 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 fromtilosome 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 forstonption
(78% for tweens-82 and 64% for teens 118) versus content creation in the form of coding,
writing, or producing music (Rideout, 2015), with numbers remaining relatively stable infollow

up research conducted by Rideout and Robb (2019) fous atar. 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
HQYLURQPHQWY JHDUHG WRZDUG DGROHVFHQWY VKRXOG EH
(Erb, 2001, p. 20) in line with active learning principles. However, these are thexpayences
that students, particularly those in lemcome 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 DUULV R Q DV LW LV D -
IRU ODWHU DFDGHPLF WUDMHFWRULHYVY" 5DIDORZ S ¢
TXDOLW\ LQOVWUXFWLRQ 3WKH VWDNHV DUH KLJK'sought VKRS
to understand howechnologywas beingintegrated at lowncome 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 21stentury skills like problersolving and critical thinking, only to report
OLPLWHG XVH DW WKH KLJKHU OHYHOV tieEwRM Gh@Us®VR $QGU I
DQG SHGDJRJLFDO SUDFWLFHVY WKUHDWHQV WR DJJUDYDWH V
Moreover, studies often focus on quantification of technology use (van Dijk, 2020) which fail to
adequately paint a picture bbwit is beingintegrated (Ertmer, 1999), further necessitating a

deeper examination into ways technology is woven into practice (Hohlfeld et al., 2017) via

gualitative means (Hawk et al., 2021; Hohlfeld et al., 2017; Inan & Lowther, 2010; Kormos,

2018). Additionally, nore focus is needed on ways technology promotes HOT in alignment with

the upper echelon of cognitive tasks (Crompton et al., 2019), particularly irindome

113



setting. Since teachers play a powerful role in the promotion of HOT skills at the classroom level
(GonztlezSalamancat al., 2020; Gretter & Yadav, 2016) coupled with the notion that

technology benefits learners, including disadvantaged and minority students (Zielezinski &
DarlinggHammond, 2016) a deeper understanding of ways teachers intdgckteology to

SURPRWH KLJKHU WLHUV RI % O R Redmé canfexwatharrgnieRTQIR P\ LQ D
studysoughtto understand waytechnologywas beingused to promote HOT, noting the

distinguishing features of teachers wduppored studentattainment 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 andvins#escale academic
WUDQVIRUPDWLRQ $PLQ OLU]D &DXNLQ 7UDLO &K
WHDFKLQJ DQG OHDUQLQJ KDV EHHQ HYROXWLRQDU\ UDWKH!
p. 3). In conjunction with the Common Core $t&tandards, technology can promote higher
order thinking (HOT) and the attainment of 2tentury skills needed for future endeavors
(Kalonde, 2017). However, technology is not always leveraged in ways that promote HOT
(Crompton et al., 2019) despite itg/riad potential benefits (Diacopoulos, 2015), particularly in
low-income school settings (Darlitdammond, 2007; Hohlfeld et al., 2017; Sardone, 2019;
Warschauer, 2007). As a result, this study, using an explanatory sequential mixed methods
approach comysing two phases, first quantitative and then qualitative (Ary et al., 2019;
Creamer, 2018; Creswell & Plano Clark, 2011, 2018), sought to examine ways that technology
wasbeing 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 wilovide 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 witdata analysis procedures will be delineated. Lastly, ways the study ensures

validity will be discussed.

115



Research Design

In review of the literature, many studies note an a@eéance 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.,|208lfeld 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 metlogita! 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 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 af dat
FROOHFWLRQ PHDVXUHV WR SHIWHQG WKH EUHDGWK DQG UDC
answer different research questions geared toward the dual methodological approaches (Creswell
& Plano Clark, 2011, p. 61). As such, research began withrditpieve survey in phase one to
initially comprehend teacher perceptions of their own technology use practices, followed by a
gualitative component in phase two comprising interviews, observations, and dolautihectt
DQDO\WLYVY LQ RUGHRPBRHRWEHWDQL® PRUHRERUDWHG UHVXOWYV’
2018, p. 8). In doing so, this mixed methods study sought to shed light on ways that technology
wasbeingused to promote HOT while illuminating distinguishing features of teachers regarding
their use practices in loimcome school settings. Three questions guided the research:

RQ 1: Whatwere W H D Faerddptiofis of their technology use practices? (Quantitative

phase one: survey)

116



RQ 2: Among identified exemplary teachehgw wastechnologybeing integrated in
Title | middle school classrooms in ways tpabmoteal higherorder thinking? (Qualitative
phase two: observation, interview, and document/artifact analysis)

RQ 3: Whatwerethedistinguishing features of teachers wis®l technologyto promote
HOT? (Mixing: comparing quantitative and qualitatol&ta)
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)
DV ZHOO DV 3GHSWK DQG EUHDGWK RI XQGRWU/WDQGLQJ DQG
through inclusion of both qualitative and quantitative components (Creamer, 2018; Creswell &
S3ODQR &ODUN "HP SVH\ %\ FDSLWDOL]LQJ RQ *PRUH
(Johnson et al., 2007, as cited in Dempsey, 2018, p. 1), mixixaotogy 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), whichnabines both quantitative and qualitative data
(Creamer, 2018; Creswell & Plano Clark, 2018) to answer various research questions (Creswell

3ODQR &ODUN ,Q WKLV UHJDUG D PL[HG PHWKRGYV DSES

VWU H Q JW K Vmverking@éficiehncigs f8und when choosing only one methodology over
the other (Creswell & Plano Clark, 2018, p. 12). This differs from rmudtihod 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
gualitative strand (Ary et al., 2019; Creswell & Plano Clark, 2011, 2018 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 hwds 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 w the qualitative followup. Both provd truein the context of this study.

,Q SKDVH RQH FODVVURRP WHDFKHUV IURP WKUHH 7LWOl
surveyed regarding their technology use practices. Teachers had the option to remain anonymous
but were encouraged to participate in phase two. Data from this @timettomponent 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 sedported as using technology in higleeder, learner
centered ways via phase one survey data were purposefully selected. A variety of qualitative
instruments, including classroom observation, teacher interviews, and da@riifant analysis
were employed to better understand techncioflysed classroom practices as well as common
characteristics found among these individuals. Figure 3.1 delineates the process used in this

explanatory sequential design.

118



Figure 3.1

Explanatory Sequential Mixed Methods Design

Explanatory Sequential

Design

Phase 1 (Quant) Phase 2 (Qual)
Participants: Participants: Select
Classroom teachers teachers based on
Se;l"ing: ::’i (lj-:owo;i Tiltle | :)I_l‘\g;e 1 survey reslults
public middle schools practices; value
Instrument: Survey (29 - Select and ability beliefs) -
e e L d Data Analysis Participants g Instruments: md Data Analysis
forphasez Follow up Interview observations
participation (2 per teacher) and

artifacts (3-6 student
work samples per
teacher)

Interpretation
and Connection

Figure based on (Ary etal., 2019; Fei Wu, 2011)

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 & Osari6@4). 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

SRULHQWLQJ VWDQFH" S 7R WKLV HQG igh® BiddeHOG HW DO
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Schools Frameworkndergiregédtheresearch, emphasizing level two, classroom technology use
practices. Research suggests thgher SES schools tend to use technology in ways that
promote HOT, while low SES schools often engage inlewel activities (Andrade Johnson,
2019; Cheah et al., 2023; Hohlfeld et al., 2017), thus potentially disenfranchising already
marginalized populions (Dolan, 2016)Therefore, Research QuestiorVithatwereteacher
perceptions of their technology use practicgsiled thenitial inquiry and set the stage for
understanding current practices in disadvantaged school settings.

%ORRPYV 'LIJLWDO 7D[RQRP\ IXUWKHU IUDPHG WKH IRFXYV
technology was being integrated in higloeder ways, in line with the three upper tiers: analysis,
evaluation, and creation of content (Bowman et al., 2020; Hawk et al., 2884¢n et al., 2018;
Vongkulluksn et al., 2019). Research questioA@w wastechnologybeing integrated in Title |
middle school classrooms in ways that proaddtigherorder thinking (HOT)helped shed light
on these specific practices.

$QGUHZ &KXUFKHVY FUHDWHG %ORRPYfV "'LIJLWDO 7D[RQRP\
%ORRPYV FRIQLWLFHOQWHKYNGVLIWR DOYWNLOOV™ O0XQJHQPDLHU
Thus, the natural progression was to examine use practices through the len2af the P
Framework, specifically critical thinking and problesalving. 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, 2001try, 2021; Palincga 1998; Pardjono,

2016; Pourhosein Gilakjani et al., 2013), inqtigsed 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 Questiditatwereteacherperceptions of their
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technology use practicesthd Research Question\®hatwerethe distinguishing features of

teachers whaisal technology to promote HOTbned in on noteworthy practices and traits of

these teachers as supported by their value and ability beliefs regarding successful technology
integration per the secorader Barriers to Technology Integration Model (Ertmer, 1999; Ertmer

& OttenbreitLeftwich, 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 qalitative 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

RQ 1: What were teachers’ RQ 2: Among identified exemplary teachers, how RQ 3: What were the distinguishing features
perceptions of their technology use was technology being integrated in Title | middle of teachers who used technology to promote
practices? | school classrooms in ways that promoted HOT? HOT?

g Values Beliefs and Ability Beliefs
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Participants and Context
Participants

Teachers play a fundamental role in student learning (Tawfik et al., 2016; United States
'"HSDUWPHQW RI (GXFDWLRQ DQG DUH FRQVLGHUHG 3D PL
regarding student technology use (Dolan, 2016, p. 28). Research suggdstsctiers who
subscribe to a studenéntered, 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, 2029eRamining teachers who integrate higher
order thinking practices in learneentered ways. This study, which incorporated participants in
two distinct phases, sought to examine technekgyported HOT in the classroom to ultimately
learn more about thdistinguishing characteristics of individuals employing such practices.
Phase One Participants

Participants in phase one comprised classroom teachers from three Title | public middle
VFKRROV LQ +DZDLpL ZKR ZHUH DVNHG WR YROXQWDULO\ SDL
technology use practices in support of student learning. All necessary siensit conduct
research with human subjects were granted through the Institutional Review Board (IRB)

&UHVZHOO 3ODQR &ODUN DQG WKH +DZDLuL 6WDWH "H!

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 selfreport data via a qualitative lens. Ary et al. (2019) refektctv DV SGHYHORSPHQW
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., 2029pGeachers (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 ancepelfted as 1) providing learning
opportunities for students using technologgt JKHU RUGHU ZD\V UHODWLYH WR
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 abilityto integrate technology fefctively. Each category mean was broken down
into three score ranges for purposes of participant selection, indicatirangly agredo 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 meawnfséd}@ and above to
open up a wider participant pool, while the target mean range for Ability Beliefs wat4se®
5.00.

On the other hand, for the HOT category, mean scores from 2.70 and above were
justified, though a mean of 2.8150 is typically considered within the neutral range (C.
Sorenserrvine, personal communication, December 4, 2022). However, of thar8Zipants
who provided their names for phase two follaw, only two individuals fell into the 4.8.0
(agree/strongly agreeHOT mean range, thus necessitating implementation of a wider scale.
With this adjusted scale, 19 teachers met the new HOT inclusion criteria €8.2(0y,Gone had

no HOT score due to skipped questions, while 17 of the 37 participants did not falkiit@1h
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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-point Likert
scale)

Ability Beliefs
(based on a-point Likert
scale)

Higher Order Thinking
(based on a-point Likert
scale)

6.68 6.50 6.00
7.00 6.67 6.49

4.50 4.10 4.00
5.00 4.49

4.00 3.33 2.70
5.00 3.99 3.32

Desired Range

Desired Range

Desired Range

6.00-7.00

4.00-5.00

2.705.00

After selection criteria were set and the survey data wagamined, 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 tedhoethcategories:
values, ability beliefs, and higherder thinking, with emphasis on all three, including the HOT
category to the highest degree possible. A follgnemail was sent to the 12 potential
participants to ensure their ongoing interest, nehg 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 beketonstruct was then extended to include participants with a
6.00-7.00 mean range (adjusted from 67.00), 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 ti®articipants 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 pargcipgthase two of the study is

provided in Table 3.2 below, along with their overall sedoe each construct.

Table 2.2.

Values, Abilities, and HOT Mean Scores and Standard Deviations for Phase Two Participants

Values Belief Score Ability Beliefs Score HOT Score
M (SD) M (SD) 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 higter

WKLQNLQJ SURPSWV DQ H[DPLQDWLRQ RI WHDFKHUVY LQVWU)

et al., 2022). Since teachers play a primary role in technology integration, shagnlg 3
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KRZ DQG ZK\«" Rl SUDFWLFH WKHLU GHFLVLRQV DQG DFWLR(
opportunities for disadvantaged students (Cheah et al., 2023, p. 4). This warrants examining the
ways that teachers employ technology in classroom practice (Boetahn2022;
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 technolodynewith the status quo
LQHYLWDEO\ 3UHLQIR U Kpd 28) DAdoiadanQ tiioge withQot Sedihnidence
tend to integrate technology in lowerder, teachecentered ways (Irwin et al., 2022). To make
VWULGHYV LQ VKLIWLQJ WKLY QDUUDWLYH IRFXV VKRXOG UHP
promisingp D FWLFHV IRU WHFKQRORJ\ XVH WKDW VXSSRUW OHDUC
(Zielezinski & DarlingHammond, 2016, p. 24). As such, phase one participants who self
reported as integratingdienology in predominantly lowevel 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

7TKUHH 7LWOH , SXEOLF PLGGOH VFKRROV LQ +DzZDLpL ZH
implies that schools have a high population of students fromrloame families and, therefore,
qualify for federal funding (United States Department of Educafio®8). Students at all three
schools had access to technology; however, two schools offeréd-one (students have both
in-school and ahome access to their schadsigned computer), while the third offered in

school access in the form of classrocomputer carts.
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Instrumentation and Procedures

Instrumentation, or data collection methods (Miles et al., 2020), play a fundamental role in
WKH RXWFRPH RI D VWXG\ =RKUDEL *XLGHG E\ ERWK D
& Plano Clark, 2018; Miles et al., 2020) as well as the conceptaakfivork (Grant & Osanloo,

2014), instruments allow us to move beyondvimatof research and begin to identlipw

information will be procured (Miles et al., 2020). Table 3.3 provides an overview of the
alignment between the research questions, conddpugework, 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 Conceptual Phase of Data Instrumentation Outcomes
Question Framework Collection (What was
Connection learned?)

I | T T | 1
RQ 1: 1. The Levels of Phase 1 Survey-Teachers How technology
Whatwere Digital Divide In  (Quantitative) selfrepoted wasbeing
WHDFKHU?" Schools perceived integrated in the
perceptions of Framework technology use  various middle
their technology (Hohlfeld et al., practices in the  school
use practices 2008, 2017) with classroomviaa classrooms,

emphasis on 29-question offering a big
level two, survey picture glimpse of
classroom use use practices,
practices (both high and

low) in addition to
selfperceived
values attitudes,
and beliefs.
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Research Conceptual Phase of Data Instrumentation QOutcomes
Question Framework Collection (What was
Connection learned?)

I T ! I 1
RQ2: 1. HOT practices Phase 2 Classroom Multiple forms of
Among as they (Qualitative)  observationsand qualitative data
identified correspoded teacher allowed for a
exemplary with the three interviews, along clearer

teachers, how

upper levels of

with document/

understanding of

wastechnology % ORRP{V artifact analysis  actual versus
being integrated Taxonomy in the form of perceived

in Title I middle (Churches, student work classroom
school 2008): analysis, samples. technology
classroomsin  evaluation, and practices.

ways that creation Interviews
promotel higher allowed for follow

2. Use Practices
as they relatto
the P21
Framework
(4Cs: Critical
thinking and
problem solving)
as well as
constructivist,
student centered
pedagogical
practices

order thinking? up questioning
and clarification
based on

observations.

I
Individual teacher Semistructured

RQ3: 1. Values Beliefs Mixing
Whatwerethe  and Ability (Comparing  qualitative Interviews,
distinguishing Beliefs per the  Quantitative and interviews and observations and
features of secondorder Qualitative Data) observations survey data
teachers who Barriers to combined with allowed for a
usal technology Technology surveyfindings  deeper
to promote Integration from these understanding of
HOT? Model (Ertmer, teachers HISHUW Wt
1999; Hew & practices,
Brush, 2007; including attitudes

Kopcha, 2012) 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
WR &UHVZHOO VXUYH\V SURYLGH D 2QXPHULF GHVFULSW
145) of a population. To answer RQ1 and gain an overall understasfdeacher 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: vatg bbllity beliefs, and
lower and higheprder technology use practices (Bowman et al., 2020), was utilized. Six items
on a 7point Likert scale survey constituted the values belief subscale. Based on the original
work of Wigfield and Eccleg2000) witK D &URQEDFKYV DOSKD RI WKLV VX
into three constructs, each with two questions: interest, utility value, and importance. Based on
the work of Kopcha (20)2a3ZLGHO\ XVHG DQG YDOLGDWHG LQVWUXPHQ\

ZLWK D &URQEDFKY{YYV DOSKD RI KHOSHG PHDVXUH WHDFK

technology integration (Bowman et al., 2020, p. 8). Based epab Likert scale, with five
representing higher levels of ability beliefs (Bowman et al., 2020), teacheesasked five
guestions regarding their comfort and competency using technology to support student learning.
Lastly, 18 items, nine measuringloRUGHU WHFKQRORJ\ XVH SUDFWLFHV &U
nine measuring high technology use practices (CBRK TV DOSKD EDVHG RQ %Ol
Taxonomy and the original work of Vongkulluksn et al. (2019) and used by Bowman et al.

FRPSOHWHG WKH VXUYH\ 7KH %ORRPYV 'LJLWDO 7D[RQF
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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: loweorder items constituted rememberi{3yquestions),
understanding (3 questions), and applying (3 questions), while the Hoigtezritems followed a
similar breakdown with analyzing, evaluating, and creating, each having three items. In this
portion of the survey, teachers were asked toarspo questions with the stddow often do
\RX DVN VWXGHQWYV WoR atpdiht WkidrEdC&)eRronRel/ertdMery 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-sgiort data regarding teacher perceptions
of their technology use in the classroom, including specific high anditder learning
RSSRUWXQLWLHY DV ZHOO DV WHDFKHU VYethivobhgXHYV DQG SHUF
integration. Data indicating integration of higkeer 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. Previoakes 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
gualitative means in future research eanabrs (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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gualitative 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 (2012022), 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 classroompf/@WLFHY DV WKH\ XQIROG LQ D 3QDWXUDO ILHOG
helped answer RQ2 and illuminated ways technology was being used to promote HOT, in line
ZLWK %ORRPYV 'LILWDO 7D[RQRP\rns@fCGookirg@ipdidnEafyV HG WR 54
common classroom practices.

Observations were conducted using a reseamtagted observation protocol in
conjunction with the Technology Integration Matrix observation (Dyitool (Horida Center
for Instructional Technology2019). 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 questiongl@Center for Instructional
Technology 2019). This offered consistency and removed potential observer subjectivity
compared to using the TIM alonElgrida Center for Instructional Technolod019). Figure 3.3

shows a sample of a TH® matrix complete@t the culmination of an observation.
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Figure 3.3

Sample Technology Integration Matrix

Entry Adoption

Adaptation

Conventional, procedural use of tools Conve

Active

Collaborative

Constructive

Authentic

jiven, step-by-step task

Goal-Directed

Choice 0

Infusion

Transformation

 tools and regular, self-drected Extensive and unconventional use o

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 inalugtgry, 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). Theaxsfarmative ével represents both studer@ntered
and highetorder 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 learimg, moving from top to bottom, include active, collaborative, constructive,
authentic, and godlirected (Harmes et al., 2016; Welsh et al., 2011). Based on constructivist

principles, they are intended to promote +walld experiences while simultaneoysl
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perpetuating HOT (Harmes et al., 2016) as each category moves in complexity from entry level
to transformation.
$GGLWLRQDOO\ WKHUH LV D FOHDU UHODWLRQVKLS EHW
WKDW WKH XSSH dnMyiedvhMate anelcr@dReRapr§spond to the TIM via
adaptation infusion andtransformationas depicted in Figurg.4 (Winkelman, 2020). Thus, by
employing the TIM forclassroom observations, a better understanding of not only HOT practices
but also constructividbased, studerttentered, active learning opportunities via technology was
illuminated. A copy of the TIM matrix can be found in Appendix D.
Figure 3.4

$OLIQPHQW RI WKH 7,0 WR %ORRPYV &RJIQLWLYH 7D[RQRP\ L

TIM STUDENT USE OF TECHNOLOGY BLOOM*

Reaching Full Potential: Students extend their use

. of technology tools in innovative and unconventional .
Transformation } ways. Creating
y
Infusion Exploration and Growth: As students explore the Evaluating
various affordances and limitations of available
> technologies, they begin to analyze problems and <
Adaptation evaluate the success of the adaptations they try. Analyzing
Adoption Building a Foundation: Students acquire the Applying
knowledge, skills, and understanding to effectively :
} utilize a variety of technologies in conventional ways. Understanding
Entry Remembering

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 nmgegpent in a given

FODVVURRP OLPLWYV SUHDFWLYLW\ SUREOHPV" ZKHUHE\ EHKD"
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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 oversheotone

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;sematured interviews were
conducted. SemV WU XFWXUHG LQWHUYLHZV IKWHU BMRR WLIFI D30 @R WAKF
(Zohrabi, 2013, p. 256) and ensure that although each participant is asked relatively the same
guestions, there is also a degree of flexibility and personalization (Turner, 2010). Interviews also
provide an opportunity to expanibllow 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 HOiIhfused technology use practices, as well as RQ 3, which got to the
heat 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 rat®neis, 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 orconduct interviews via an onlir@atform 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 cogdaséarch

%RZHQ ORUJDQ ,Q WKH FR QW H{WWRIQWK LR/U P W XXG \G E
(Morgan, 2022; p. 65) provided additional insight into classroom technology use practices in an
attempt to verify findings (Bowen, 2009; Morgan, 202)KURXJK 3SFRQYHUJHQFH Rl LC
and thus offer credibility to the research (Bowen, 2009, p. 30). Document analysis can also offset
potential bias (Bowen, 2009). Phase one asked teachers-tem®atf, which creates potential
response bias (Ary et aR019) whereby teachers may ceenphasize their actual technology
use practices (Ritzhaupt et al., 2017). In phase two, observations may have led to reactivity
LVVXHV =RKUDEL ZKLOH LQWHUYLHZV PD\ SURPRWH 3VFK
p. 320). Document analysispwever, isXQLTXHO\ SRVLWLR-Q@H® MARLYHPDRG 3QF
XQFKDQJHG E\ UHVHDUFKHU SUHVHQFH %RZHQ S DQG

7LVGHOO S IRUP RI 3VWDELOLW\" LQ WKH GDWD OH

Morgan, 2022, p. 66Artifacts, which consisted of student work samples from the -2&2
school year, were examined to help corroborate information gleaned from other phase two
gualitativesources. Thygdocument/artifact analysigeiwed as another form of instrumentation
to effectively answer RQ2 and illuminate technology use practices that perpetuateohdtgner

thinking in the classroom environment.
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Data Collection

Data collection shouldlways 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 20E9) were completed,
filed, and approved with both the Institutional Review Board (IRB) (see Appendix G) as well as
ZLWK WKH +DzZDLpL 6WDWH 'HSDUWPHQW RI (GXFDWLRQ VHH
their rights via a consent form for egghase of the study. Pseudonyms were used for all
SDUWLFLSDQWYV LQ WKH TXDOLWDWLYH SKDVH WR HQVXUH FR
replaced with participant numbers. All information and recordings were stored on a personal,
passworebroteced computer accessible only by the researcher (Ary et al., 2019) as well as in
encrypted cloutbased 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 tidlgess
delineated below.

It is also important to note that data collection occurred during the 2022 school year
when schoolsecentlyemerged from COVIEL9 closures, and teachers and students were
returning fulltime to prepandemic, irperson 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
QDYLIJDWLQJ UHVLG XBt@es$s HIM\KHR\O 8 V MMA FDKAD R S )R U

SPRPHQW>V@ RI IRUFHG RSSRUWXQLW\" /LX -relat&d PD\ KD\
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confidence (Kim &Asbury, 2020), potentially impacting effective integration due to fear and
uncertainty associated with technology (Gomez et al.22@2ring the height of thpandemic.
These pandemirelated experiences possibly impacted data collection, whereby preconceived
feelings and notions surrounding technology integration may inéilteated, inadvertently
hinderingoptimalteacher participation.
Phase One Dat&ollection

In order to investigate technology use practices irckiEsroom, 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 administratmim€ipals) 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 notifiefitbeir rights prior to taking part (Creswell & Plano
Clark, 2018) through an informed consent (See Appendix A) that was entadiedied 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 thveeek window to complete the survey, and to maximize
responses, the researcher sent out an email remindekgpendix 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 thelgpagralation.

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 falfpvOf 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 aneondgrer
thinking practices, no demographic data was collected.
Phase Two Data Collection

After phase one data was collected and analyzed, the goal was to purposefully-$@lect 6
teachers who indicated a propensity for higheeter technology use practices as well as interest
in phase two participation for followp since these individuals wer SEEHVW DEOH WR KHOS
WKH SKHQRPHQRQ RI LQWHUHVW" &UHVZHOO 3ODQR &ODUN
Plano Clark (2018), in an explanatory sequential design, it is optimal to select individuals who
took part in the phase one data eotlon,which heldtrue 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
gualitative phase of the study, including the three types of data beiagtedllas 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 intamg&. 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, aftervedrdbetimesfor 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 C&¥Iprotocols outlined in
the IRB-approved safety guide were adhered to.

Three types of data were collected for phase two over a-sesek period of time,
including observations, serstructured interviews, and documents/artifacts in the form of
student work samples. All data was stored on a passprotdcted device with twéactor
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 reseanatiehed 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 Instructionatfinology (BonfigliePavisich, 2018; lérida
Center for Instructional Technolog019), also guided observation data collection.
Additionally, a previously developed field notes template (see Appendix M) ensured the
VHSDUDWLRQ R 3G H &xbBropleS thels#ttihg, fpBcid-télodgue land activities, from
DQ\ 3 UHIOHFWLYH ™ RQHV -RR)HWMISHrElEXivity, or dScBmentation of
researchers' thoughts and feelings throughout the observation process were recorded to help
minimize ptential bias (Ary et al., 2019). This observation protocol was used in conjunction
with the TIM-O lesson observation matrix to examine technology integration practioeisléF
Center for Instructional Technolog2019).

Each of the eight participants was observed twice with a two to-theek time period

between visits, with the exception of one participant who, due to personal circumstances, needed
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to schedule with aneweekturnaroundAdditionally, 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 againEach 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 notedhile the digital TIMO 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 frek LQ WKH UHVHDUFKHUYVY PLQG $QDO\VLV ZDV
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 linealithiteria 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 astuadtured interview, topics and
guestions are predetermined, as arobes 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
afteiward, 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 thesatioveremploying

effective listening skills necessary for conducting quality interviews (Ary et al., 2019). Once

140



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 ofdrgmi®n and verification.

Document/ artifact analysis

According to Bowen (2009), document analysis is usedixed 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. Bam@009) suggests that the number of documents
examined is not as important as the quality or variety, and when used for purposes of
YHULILFDWLRQ 3:*HYHQ D IHZ" S DUH FRQVLGHUHG VXIILFL
share 36 previously generatkestudent 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
$FFRUGLQJ WR OHUULDP DQG 7LVGHOO GDWD DQDO\

UHGXFLQJ DQG LQWHUSUHWLQJ" S LQIRUPDWLRQ JDUQH
meaningful understanding. Data from each phase of this study was analyredpsiopriate

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 datnfdysis, 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 follap (Creswell & Plaa 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, sonthatwasgleaned early on may help

refine later focus (Merriam & Tisdell, 201Fjor example, whawaslearnedduring observations

may havehelped guidequestioning 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 withiesigndted three
week window, data was downloaded into Excel and corseparated/alues (CSV)
spreadsheets. These were checked for errors and then uploaded into the Statistical Program for
Social Sciences (SPSS) version 29.0, whereby the CSV spreadsheétizesisdue 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
sevenpoint Likert scale (two questions feach sulconstruct), was broken down into the
following subcategoriesnterestutility value, andmportance, while the Ability construct,
based on a fivpoint Likert scale, had five questions in total and no subcategories. The 18
technology integrati@ SUDFWLFHV TXHVWLRQV EDVHG RQ %ORRPYV 'L
nine lowerorder thinking (LOT) questions and 9 highmder thinking (HOT) questions and
were based on a fivgoint Likert scale. However, these questions were not initially numeric,

askingneverto very often and thus needed to beaeded in SPSS prior to quantitative analysis.
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After the process of cleaning andaeding 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 graphsofdingepurposes. The
goal was to understand both high and-lase practices surrounding technology integration as
well as teacher attitudes and beliefs in the-loeome, middle school settings. Results were also
examined with respect to the trends in¢herent 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-sefforted 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 interviewsyatéareliability or

a coderecode 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 servadasaprelodes. 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 madey@mg 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 2 codes may emerge. Next, focused coding (Ary et al., 2019) led to
143



the creation of categories. This iterative process required a fluid and continuous movement
between steps (Ary et al., 2019; TayRowell & Renner, 2003). After this constart re
examination of codes, breaking apart the data, and reconfiguring it, caselgegan to emerge.
The goal was to have 12D 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) sugegesicing 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 F/observation
tool (Horida Center for Instructional Technolgg019) 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, adoptiomdaptation, infusion, and transformation (Harmes et al., 2016; Welsh
et al., 2011) relative to the five characteristicsngfaningful learning they fell into: active,
collaborative, constructive, authentic, and gdia¢cted (Harmes et al., 2016; Welsh et al., 2011).
Data from the TIMO was calculated based on frequency across all measures during observations
and arranged ia table to visually represent the distribution of classroom technology use

practices.

144



Semi Structured Interviews

Once observations were complete, sstrniictured interviews were conducted following
a precrafted interview protocol consisting of 13 questions, including probes and prompts. One
benefit of conducting interviews after the culmination of observationshaad 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 onlwith prior writtenpermission as part of the informed consent process,
using Zoom and Voice Memo. Filegere downloaded onto a secure, passwwoaolected
computer with twefactor 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 remowal of any personally identifying material. The final transcript for each interview was
shared with participants to verify accuracy (Creswell & Plano Clark, 2018; Merridmdg|l,
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 usdaséovations
described above. Multiple passes were made to ensure alignment with the rggeaticims,
andfor RQ3 in particular, which explored distinguishing features of participants and any
commonalities among them, some codes tied back to thd ptiége one quantitative data
(Creswell & Plano Clark, 2018) specifically with regard to values beliefs and abilities. Then, a
computerassisted qualitative data analysis software (e.g., MAXQDA) was employed for a

second pass for purposes ofcaing. Allcodes 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 (Creswelh& €lark, 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 severafigurations before the finalization of themes.
+DYLQJ SDUWLFLSDQWY FKHFN RQO\ 3UDZ WUDQVFULSWV'
$U\ HW DO &UHVZHOO WKXV RQFH UHSUHVHQWDW
(Creswell, 2009, p. 191), participants were again invited to reexaminettherds 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 collectedaagomed coding
V\VWHP ZDV XVHG 'RFXPHQWV ZHUH H[DPLQHG SHU WKHLU Ot

(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 studearhadlegree of choice in

the assignment was assessed and recorded. The breakdown of artifacts by type and overall
SHUFHQWDJHY DW HDFK %YORRPYY OHYHO ZHUH DUUDQJHG LQ
findings. Artifacts helped triangulate the datadeyroborating 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 profetsskbd 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 rigdAry 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 takereto ensu
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
TXHVWLRQV PDGH XS RI WKUHH VXEVFDOHY 7KH YDOXHYV EI
was comprised of six questions, the teacher ability beliefs subscale (CKofibacD O SK D
LQFOXGHG ILYH LWHPVY DQG ODVWO\ WKH WHFKQRORJ\ XVH \

%RZPDQ HW DO FRPSULVHG ERWK KLJK LWHPV &URQI
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& U R Q Ed)ph&=1899) 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. (2@2%W,®@RRP TV
Digital Taxonomy (BDT)VFDOH LV 3VKRZQ WR \LHOG H[FHOOHQW UHOLD
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 trustworthirfds=sse 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 potei@s,odlocuments,
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; Qvell, 2009; Creswell & Plano Clark, 2018; Zohrabi,
2013) were also employed within the interview process, lending credibility to the research. Using
WKH SDUWLFLSDQWVY YRLFHV WR EULQJ IRUWK WKLFN ULFK
Creswel] 2009) also aided in credibility. Lastly, reflexivity or researcherisdléctive practices

$U\ HW DO WKURXJK WKH QRWDWLRQ RI S\ WKRXJKWYV IH

DVVXPSWLRQV™ &DUOVRQ S es template Jwad Enpa@edMiriAig I LHO G

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 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.,

DQG UHIHUV WR 3WKH VWDELOLW\ Rl«IlLQtketeQeikh&YHU WLP
kept records which will serve as documentation in the form of an audit trail (Ary et al., 2019;
Bowen, 2005; Carlson, 2010). Intrater agreement or a cedecode strategy was also employed
(Ary et al., 2019), whereby the researcher returndtié interview transcripts after initial coding
for a second pass at coditige 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\ariety 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
THFKQRORJ\ FDQ DFW DV D 3FDWDO\VW IRU VXSSRUWLQJ

2016, p. 873), including high@rder thinking, along with myriad other benefits. Despite these
benefits, socioeconomic status often plays a negative role, ultimatdigring the way students

use technology (Dolan, 2016) in the classroom. Thus, this research aimed to shine a light on

149



technology use practices in lewcome schools to better understand how teachers

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 technologgsbeing used to promote higherder thinking in low

income middle schools and learn more about the teachers responsible for inciting transformative
practices in the process. Data was codldctinalyzed, and interpreted, and eventually findings

ensued. Those findings will be shared in the following chapter.
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CHAPTER 4. FIIDI'GS

The purpose of this research was to examine teciyologywasbeingused to promote
higherorder thinking skills, noting the distinguishing features of teachersswpporedhigher
levels of cognition through digital meams Title | public middle schoasl Three overarching
questions guided the study:

RQ 1. Whatwere W H D Faenddptiofiis of their technology use practices?

RQ 2: Among identified exemplary teachers, hasstechnology being integrated in
Title I middle school classrooms in ways that prorddtigherorder thinking (HOT)?

RQ 3: Whatwerethedistinguishing features of teachers wisml technologyto promote
HOT?

In line with an explanatory, sequential mixed methods study, broken down into a
guantitative phase (survey) and then a qualitative phase (classroom observaticasustumed
interviews, and document/artifact analysis), findings will be reported aatitegss 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 \Qrestion:
were WHDFKHUVY SHUFHSWLRQV RI| Whéeldaalwas td RICERIOVRIIESXVH S U I
abilities, and technology integration practices through teacheregelft 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 sulbonstructs for a total of six questions. All questions were answered using a 7
point Likert scaleResults appear in Table 4.1, indicating theamestandard deviation (SD),
minimum, and maximum responses for each®ufstruct, 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.

Table4.1

ParticipantsfValueBeligs Ratings by SuiConstruct

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 5.8DE 1.32)on a 7Zpoint Likert scaleWhen
broken down by suonstructjmportance had the highest medh% 5.40,SD= 1.36), and
within that, 22(29%) participants acknowledged the importance of being good at technology.
Thoughinterest M = 5.29,SD= 1.25) anduitility (M = 5.26,SD= 1.36) were close in overall
mean, the highest response of the two categories was undietett@st sukconstruct, with 20
(26.3%) participants responding favorablywery muchwhen asked if they enjoy including
technology in their classroom practice. In botterest andmportance, 15 (19.7%) participants
responded favorably when asked about spending time on integrating technology into lessons
(very interestingand how important it is to be good at technology integratiery(importany.
The lowest percentage found under wkity sub-construct was regarding the usefulness of
technology redtive to teaching goals, with 13 participants (17.1 %) indicating a positive

response rater very useful

Ability Beliefs
The overall mean faihe Ability Beliefs constructvas 3.86 D= 0.96)on a 5point

Likert scale Whenexamining 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 agreg Additionally, overall comfort with technology(= 3.95,SD= 0.92) and

possessing skills necessary for classroom integration 3.93,SD= 0.85) were among the

second and thirthighest responses within tiAdility Beliefsconstruct. When asked about

handling technology issues in a timely fashion and spending minimal class time on resolving
potential problems, both questions were answered favorstobngly agregby 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 disagreg 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 Abiliglated survey question.

Table 4.2

3D UWLFL SReQovted fbiityl Beliefs

Ability Beliefs
Construct n Mean SD Min Max
Total 76 3.86 0.96 2.00 5.00

Technology Integration Practices
Lower OrderThinking

Made up of three subonstructs (remembering, understanding, and applying), ower
order thinking (LOT) had an overall mean of 3.8DE 1.15)on a 5point Likert scaleThe
highest overall suoonstruct was understanding € 3.53,SD= 1.04). Within the
understanding subonstruct, the question garnering the highest positive response was
concerning the use of technology to demonstrate understanding of class content, whereby 21
(28%) participants indicatecery 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 technolddyy 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 redife situations while 9 (11.8%) reported using technology for sharing purposes

within and beyond the classroom setting. Higihin the application sedpnstruct was using
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technology to play educational games, with 12 participants (16%) repoftergand 12 (16%)

very oftenthough 5 (6.7%) of these teachers reported never integrating technology for this

purpose. The lowest mean for LOT was in the remembering@otruct, with an overall mean

of 2.81 ED= 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 sedonstruct, the highest percent was finding word

definitions, whereby 14 (18.7%) participants indicated betly ofterand 14 (18.7%dften.

Results for the LOT construct and sctnstructs can be found in Table 4.3, while Appendix P
LOOXVWUDWHY SDUWLFLSDQWVY DQVZHUV IRU HDFK /27 TXHV
skipping some questions, sample sizes varied slightly. This discrejsamated where

applicable.

Table 4.3.

3DUWLFLSDQWVY )UH T X-DiQeF TesmlbgyldtebRatibry RrZckces

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

Higherorder thinking skills, specifically analysis, evaluation, and creation of content
(Bowman et al., 2020; Hawk et al., 2021; Sasson et al., 2018; Vongkulluksn et al.aR§19)
ZLWK WKH XSSHU WLHUV RI %ORRPYfV 7D[RQRP\ .LP HW DO
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 2.8® € 1.16 on a 5point Likert scalelower than the
overall LOT mean of 3.133D= 1.15). Broken down by sutonstruct, analyzing{ = 2.83,SD
= 1.12) had the highest mean, evaluating was close behind with a mean &R2+2.00),
while creating possessed the lowest overall sddre £.42,SD=1.21). Upon closer
examination, the use of technology for reflecting upon learning within the evaluating sub
construct had the highest me&m £ 3.16,SD= 1.02), with 8 (10.5%) participants indicating a
very ofterresponse. Questions about organizing learning content via a graphic organizer from
the analyzing sueonstruct and creating an audisual product from the creating subcategory
shared a 9.2% positive response rate, with 7 participants indicatery aftenresponseA
similar trend persisted with analyzing (conducting research) and creating (producing a project),
whereby both had 6 participants (8.0%) gelforting avery ofterresponse. By contrast,
publishing to an outside forum, under the creating subscale, received the lowesVisedr& (),
SD=1.02), with only 1 participant (1.3%) responding favoralsry 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 eackcsaobtruct for higheorder thinking practices.

Due to participants skipping questions, sample sizes were less thah for certain questions

within each sukrconstruct. This discrepancy is noted where applicable.
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Table 4.4.

3DUWLFLSDQWVY )UH T X +{ORIENTEchHNMdgQ ihtdqReltior+ Pradtices)

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 survdgta found that loweorder technologyntegrated 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 highestsabstructs understandiniyl= 3.53,SD
= 1.04) and applying = 3.09,SD=1.09) within the LOT usage category, as compared to those
in the HOT construct where all sidonstructs remained below a mean of 3.00. Although LOT
sub-constructs of rememberiniyl€ 2.81,SD= 1.21) and HOT analyzing/(= 2.83,SD=1.12)
shared a similar overall mean, all other lowseder 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 overdMl £ 3.53,SD= 1.04), while creating, under the HOT
usage, was reported loweM=£ 2.4, SD=1.21).Thus, to answer research questore

VXUURXQGLQJ WHDFKHUVY SHUFHSWLRQV RI WeHtHdt U WHFKQRC
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emphasis was predominantly on lovegder thinking Figure 4.1 shows the mean breakdown
across all sulwonstructs, with the overall mean presented for both LOT and HOT, respectively,

to illustrate this usage disparity.

Table 4.5.

Technology Integration Practices by SGbnstruct 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 242 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 LowerOrder ThinkingUsage by SulConstructwith Overall Mean
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Phase Two Results
Ten major themes emerged, six for R@r2l 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 forA&Qi1g identified

exemplary teachers, homastechnology being integrated in Title | middle school classrooms in
ways that promotghigherorder thinking (HOT)ZEach theme will be expounded on relative to
the categories that compriseTiable 4.6 provides a summary of the themes and categories for
research questich 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 pointsorked 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 1.1 Planning of Instruction
Lessons

1.2 Guided Release of Instruction

1.3 Streamlined Delivery

2 Shared Authority Ma&gsWay for Targeted Suppor 2.1 Varying roles of the teacher
2.2 Learner Empowerment

2.3 Support to Struggling Learners

3 CommunicationCollaboration, and Feedback 3.1 Collaboration

Strengthen the Learning Process 3.2 Communication

3.3 Feedback

4 Access to Resources and Experiences Support 4.1 Access to myriad technology
Academic Rigor supported learning experiences

4.2 Variety ofpractices

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 StudenCentered

6.2 Positive Classroom Environme

Theme 1: Deliberate Planning, Structuring, andelivery of Lessons

The first theme that emerged focusedlmmway teachers design the learning proeess
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 Instruanion3) Streamlined

Delivery. Table 47 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, Planning of backward mapping, content drives tech

structuring, and delivery Instruction selection, considering students in proce

of lessons SPHWDFRJQLWLYH HPSD
Guided Release of scaffolding, guided instruction,
Instruction accessibility as complexity increases
Streamlined streamlined learning, step by step
Delivery instructions, modeling, exemplars, clari

of process, meaningful connections

Category 11: Planning of Instruction

TKURXJK LQWHUYLHZVY SDUWLFLSDQWY GHVFULEHG D 3EC
for technologycentered instruction. Participants described this as starting with the end in mind,
DQG DV 3DUWLFLSDQW QRWHG 3 WKy @Nxraildi@thBtEniioX W P\ W
ZKDW WKDW PHDQV LQ WHUPV RI ZKDW WKH VWXGHQWY QHHG
WKDW ~ 3DUW RI WKLV LV FRQVLGHULQJ ZKDMW leAskriHrdW XGHQW
to the start of instruction. BUWLFLSDQW QRWHG WKHLU SURFHVV ZKLFK
SURGXFW WKDW WKH\ > VWXGHQWV@ FUHDWH  DQG WKHQ 3WU
SODQ "~ 3SDUWLFLSDQW HFKRHG WKLV VHQWLPHQW ZKHQ VWD

...most times, | kind of start with the epdoduct and sort of work my way backwards.

So, what | want them to learn, what do | 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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SDUWLFLSDQW DOVR QRWHG WKDW FRQWHQW GULYHV WHFK
FRQWHQW ZHYUH FRYHULQJ 'HSHQGV >RQ@ ZKDW , XVH GXUL
Another aspect of deliberate planning for effective technetagpported learning was
FRQVLGHULQJ VWXGHQWY LQ WKH SURFHVV 3DUWLFLSDQW
HPSDWK\" RU 3EHLQJ DEOH WR UHDOO\ w&thigkNabBUEWREW ZKDW W
WKH\ DUH GRLQJ WKH ZRUN ~ 3DUWLFLSDQW DGGHG WKH LP¢
/IH[LOH DELOLWLHV«DQG WKHQ KLW WKDW ]J]RQH RI SUR[LPDO (
planning process was not only the struicty 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:
(DVH RI XVH LV DOzZD\V WKH ILUVW WKLQJ«LV LW VRPHWK
WKDWY{V YHU\ IXQFWLRQDO" 'RHV LW KDYH D ORW RI IHDW
interfere with the basic usage of the program?
They IROORZHG XS E\ QRWLQJ 36R LWYV DOzZD\V DERXW XVI
IHDWXUHV -~
3DUWLFLSDQWY DOVR UHLWHUDWHG WKH LPSRUWDQFH RI
Participant 7 noted that after seeing a decline in student interest, they altered their initial plan and
FKDQJHG SURJUDPV WR DFFRPPRGD W HhaRUthy stUdeatsi Qo aQ HH G V
FRPSOHWH IOLS DQG XVHG VRPHWKLQU HOAIRHOMHOQWR WKM WHIEP
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

UHFRPPHQGHG SODQQLQJ IRU WKHVH 3K Bcén@iled BSonS3 ZIKAHW GHYV
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SODQ VRPHWKLQJ«WKHQ ,f00 WRQH LW EDFN D ELW 2ND\ OF
OLWWOH PRUH PDQDJHDEOH ~

Along with strategic, ugront planning of lessons, teachers expressed the importance of
considering student perspectiyas well as contemplating the role of technology in support of
instruction. This process of cultivating a wplanned learning experience priorlégson

delivery served as the foundation for effective practice.

Categoryl.2: Guided Release dhstruction

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
LQFUHDVHG 6HYHUDO SDUWLFLSDQWW W RIXHGHGKHHOMHDRH 3R
LQV WU XFW L R&tfudiubet ibtendieWd; & this practice was also evident during
REVHUYDWLRQV 7KLV FKXQNLQJ RI LQVWUXFWLRQ EHJDQ ZLYV
ZH GR \RX GR SURFHVYV 6dR aldaun@Gnig ind QrisefuEléssoR Bridssignment
IRU NLGV ~ SBDUWLFLSDQW HISRXQGHG RQ WKLV ZKHQ WKH\ \
regard to digital materials:
\RX VWDUW ZLWK \RXU UHVRXUFH SURYLVLRQ«WKHQ \R:
WKHP >VWXGHQWV@ D FKDQFH WR GLVFXVV LGHDV DQG V
FRQQHFWLQJ PRUH GHHSO\ WR WKH FROQWHQW«WKHQ LW .
RSSRUWXQLWLHY WR WU\ DQG WKHQ WR JHW IHHGEDFN
track or not, and to maybe do some reflection on that.
SDUWLFLSDQW QRWHG WKH QHHG WR 3 PDNH VXUH WKDW
LI vVD\' KHDYHQ IRUELG D VWXGHQW LV R Xwdybeonditeww IRU D T

cognitive load."
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Participant 4 also described a similar process whereby they allow for guided instruction
EXW DOVR D SURGXFWLYH VWUXJJOH 36R VRPHWLPHV ZH VWL
themselves, and | pull them baakd we look at it, my, my answer, and then they have a chance
WR UHIOHFW RU HGLW WKHLU ZRUN °

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 expectadimhsupport 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 batiteseventually ramping up to
the students creating their own virtual field trips, suggesting that by teaching them how to do a
IHZ WKLQJV ZHOO LW SUHDOO\ NLQG RI RSHQV WKH GRRU WR
6 elaborated on this noton whQ LQVWUXFWLQJ WKH VWXGHQWY GXULQJ D
VRPH RI \RX ZDQW WR H[SORUH WKH >GLJLWDO@ DUW JDOOHL
ILUVW ~

Inherent in structuring the learning process was the need for continuous scaffolding to
ensure accessibility aaskcomplexity increased. This also included scaffolding of the

technology itself to ensure usability without overwhelming the students in the process.

Categoryl.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 throuoyhsségp
instructions. This was in the form of demonstrations and modeling how igateathe tech live

on the screen fronting the classroom as Participant 6 did when preparing students to post to their
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GLIJLWDO SRUWIROLRV 23, MP JRLQJ WR WHDFK \RX KRZ WR SR\
the use of cropping tools for photo editing to ensure visibility of the artRaniticipant 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’
FRPSXWHUV PLUURUHG WKH WHDFKHBUR KEHW FHREXH Y RBXHUH Q
KDYH PLQH ~ 3DUWLFLSDQWYV QRWRG WHKDWWLR PHHSWLRPHHN/V W K1$
RYHU WKDW DJDLQ DV D FODVV OLNH RND\ OHW PH VKRZ \R.
WHDFKLQJ ~
Participant 8 walked through an example of this$tgstep 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
UHUHDG WKLV DQG VHH KRZ LW VRXQGV 6R HYHQ«WKRXJ
Doc, creating that work together collaboratively is something that | thinisisgally
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 EImo.
During one observation, Participant 4 also used a very methodicabysttpp approach to
instruction:
You should have your Google classroom document open. | 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,
8, WKLQN LWYV UHDOO\ QLFH WR KDYH D YLVXDO EDFNXS WR |
to help students remember and be-detcted. So they can eence back and they know what
WKH\ QHHG WR GR ~ 3DUWLFLSDQW HFKRHG WKLV VHQWLPHC
OLNH WR VFUHHQ VKDUH RQ WKH SURMHFWRU DQG , DFWXDO
PLUURULQJ« 3DUWLHGSDAWLFRYFXKHQ \RXTUH WHDFKLQJ W
PRGHO XS«RQ WKH VFUHHQ 2ND\ WKLV LV KRZ ,fP GRLQJ LW
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 togetheeadspart.

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 agesfides often provided a
SNLQG RI WRXFKVWRQH IRU VWXGHQWYV™ LQ WKLV UHJDUG DV
to delineate expectations, provide a targeted overview of the lesson, or showcase the next steps
were common practices acrossgltticipants. Students were also providednopt exemplars
IRU UHIHUHQFH LQFOXGLQJ DV ZzDV WKH FDVH LQ 3DUWLFLSI
in progress to act as a model for classmates. Participant 6, when explaining the proggsd of di
SRUWIROLRV VFUROOHG WKURXJK ZKDW WKH\ UHIHUUHG WR

ZDQWHG WKH VDPH IRU FXUUHQW VWXGHQWY VR 3ZKHQ \RX S
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PDNH VXUH LWV RQ SRLQW ~ 3DUWLFLSDQW KDG OHDUQHUYV
FRPSULVHG D TXDOLW\ SURGXFW RQ WKH VSRW QRWLQJ 3RQt
previous exemplars.

Making learning connections was also evident during the observations. Teachers would
activate prior knowledge from previous class periods before movingoorexampleParticipant
1 usdan interactive Quizizz gamehile Participant 8&mployeddigital surveys Othersmade
personal connections to the learning in a way that was relevant to the stBaeimtipant 6
helpedlearnes select meaningful career exploration tgpising Pear Deck interactive slides
and was observe® VNLQJ 3:KDW DDN KRR Q QS WRWNMSRWAY 8ls® khserved
at the culmination of a lesson whearticipants would ask thestudentgo reflect via the
Mentimeter applicatiomand thershae with a partner.

Theme one surrouedthe 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 | also recognize the need, especially in the middle school setting, for consistent

VWUXFWXULQJ IRU VWXGHQWY VR WKDW WKH\ FDQ EH VXI

WKHUHYV D SODQQHG VHTXHQFH $QG LI Zd¢oniplesxH DVNLQJ

work, we need increasingly careful structuring of that work. smdhe formatting of the

work through technology has also helped me with my lessons.

.H\ WR WKH GHOLYHU\ RI OHVVRQV ZDV WKH WHDFKHUVY |
learning process in a streamlined fashion. This included modeling lessons and tecbaskx)y
applications, showcasing examples of quality work, and clarifying exii@ts$. 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 MagsWay for Targeted Support

The second theme that emerged suggests that when promotingdridéethinking, the
role of the identified exemplary teachers varies throughout the learning process, thereby allowing
for greater targeted support to those students in need. Categoriasikleatip this theme
include: 1) varying roles of the teacher, 2) learner empowerment, and 3) support to struggling

learners. Table 8.shows the codes and categories that led to this theme.

Table 4.8.

Theme Zategories and Codes

Theme Categories Codes

Shared authoritynakes  Varying roles of the direct instruction, facilitator, observer,
way for targeted support teacher support agenintervenes when needed,
JXLGHV WR DQVZHUV 3\

Learner shared roles, relinquished authority,

empowerment learner empowerment, own decisions,
own pace

Support to targeted support, meeting individual

struggling learners needs, open to help struggling students

Category2.1: VaryingRoles 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[SORUDWLRQ VWDWLQJ 3$QG , OLNH LW a&NdgokahdD PL[ RI PH ¢

168



VWXGHQW OHDUQLQJ DQG PRUH LWYTV NLQG RI OLNH D EOHQC(
ZKHQ H[SODLQLQJ D FRQFHSW DQG WKHQ WHOOLQJ WKH VWX
voice in the room was not just theirs. Participant 1 sugddbat their role also fluctuates:
«\RX NQRZ VRPH GD\V ,fP PRUH WKH VDJH RQ VWDJH ZK|
VRPHWKLQJ GRLQJ D OLWWOH PRUH OHFWXUH VW\OH 2W
NQRZ ZKHQ WKH\YfUH GRLQJ D ORW RI WKH FUHDWLRQ Fl
RZQ 6R«, ZRXOGQTW UHDOO\ SXW P\VHOI LQWR RQH RQH
changes constantly, day to day.
SDUWLFLSDQW QRWHG WKH\ DOVR WRRN D EDODQFHG D
LQ GLVFXVVLRQ $QG WKHQ WKH RWKHU KDOI LV WKDW , DP D
WKH NLGV JHW LW ZURQJ , FDQ«EH KHUH WR JXLGH WKHP WR
SDUWLFLSDQW PHQWLRQHG DQRWKHU UROH 3, OLNH WR
OLNH«, OLNH WKHP WR H[SORUH DQG EXLOG RQ WKDW ILUVW
reiterated a need for shifting roles when they commented:
| think my role is a varied one, depending on what stage we are in, in the instructional
SURFHVY |, IHHO WKDW ZKHQ ZHTUH MXVW VWDUWLQJ RX\
to provide resources that help to make deeper connections into concegkergdinnings
of the content.
SDUWLFLSDQW IROORZHG XS E\ H[SODLQLQJ °B36R LW GHSHQUC
would say, you know, resource provisions, conversation facilitator and assessor or, you know,
WKH VRXQGLQJ ERDUG ~
7KH UROH RI D VXSSRUWLYH DJHQW JXLGH RU IDFLOLWD

SUDFWLFH 3DUWLFLSDQW FRPPHQWHG WKDW WKH\ OHDQ WI
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holding space. Giving thefstudentsf RSSRUWXQLWLHYVY WR PDNH JRRG FKRLFF
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<RX WHOQG®BDUWLFLSDQW FRPPHQWHG 30D\EH WU\« ~ DV L
RZzQ DQVZHUYV ,Q DQ REVHUYDWLRQ 3DUWLFLSDQW ZDV KHLEL
whatl W K L Qdencourage freedom of thoJ KW 3DUWLFLSDQW WROG RQH JUI
D ORRN DW«'R \RX WKLQN WKDW VKRZV«"" DQG WKHQ PRYHG I
without interrupting the authentic interaction. Participant 7 followed up in the interviews, noting
a similar £ntiment,
...when they give us an answer, we ask a lot of questions. And guiding them through.
<HDK EXW GRHV WKDW PDNH VHQVH" <HDK EXW ZKDW DE
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 dynamiugestatic, fluctuations in

WHDFKHUVY UROHV ZHUH VKRZFDVHG LQ D YDULHW\ RI ZD\V

Category2.2: Learner Empowerment

With the shifting role of teachers, learner empowerment via shared responsibility,
relinquished authority, and atecision making surfaced as a category. This encouraged self
reliance, selregulation, and students assuming the role of active agentsiniodn 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. ParticipanDVNHG VWXGHQWYV WR 3FKHFN L
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QH[W WR \RX LV LQ D SODFH WKDW ORRNV OLNH WKLV DQG S
digital portfolio website. Participant 8 was heard readying their students for their roles during an
REVHUYDWLRQ 2*%HIRUH ZH JHKM W MPIHU XM HOGD« W H H RPXOUWR B W \ORH
UROHV " DQG IROORZHG XS ZLWK 3, ZLOO WUXVW \RX ZLWK ZK
All teachers used timers as another way for students tgsielé and regulate.
SDUWLFLSDQW QRWHG WKLV GXULQJ WKHLU LQWHUYLHZ VW
of manage theirtime andbe ssf LUHFWHG ~ :LWK W KNy, Qi@rigdtddemHG UHV SR
more freedom until they were comfortable at the helm meant instilling confidence in them, as
SDUWLFLSDQW ZDV REVHUYHG V-Didc@dledrier & ¢dhfident W X G HQ W
\RXU ZRUN °~ 3DUW.LF L S BuficiencyH@énReferibgldtl@enysHddhe board with a
IULHQGO\ UHPLQGHU WKDW 3(YHU\WKLQJ ZH DUH ZRUNLQJ RQ
RZQHUVKLS ZKHQ LQVWUXFWLQJ WKHLU OHDUQHUV WR 3**R VH
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), theytimea 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
PHQWLRQHG WKDW E\ DOR RZKI® J VKK RQWYKWRUSRZWF LW UHI
UHSHWLWLYH H[SODQDWLRQV RQ WKH WHDFKHUfV SDUW DQG
when finished with their work, students would often shift to an extension activity without

prompting, suchat Q 3SDUWLFLSDQW YV FODVV ZKHUH WKH\ UHDG Wi

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 stdareking content for it.
When it came to decisie® DNLQJ VWXGHQWY ZHUH JLYHQ DXWKRULW\ D
RXW ZKDW NLQG RI SUHVHQWDWLRQ \RX ZLOO GR™ RU ZHUH JlI
FDUH KRZ \RX RUJDQL]H lethkool&LREKCcipAaRt 3 Dad GtudéRs Yeker to their
Google Drives for ongoing progress throughout the research process and encouraged students to
3/RRN DW \RXU UHVHDUFK LI \RX DUH VWXFN ~

SDUWLFLSDQW QRWHG WHFKQRORJ\YfV UROH LQ VXSSRU\
IHHO PRUH LQ FRQWURO , WKLQN ZLWK WHFKQRORJ\« LWY{V V
SRZHU ZLWK OHDUQLQJ DQG ZKDW WKH\ DUH GRLQJ ~

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.

Category2.3: Support to Struggling Learners

An observed byproduct of student sslifficiency 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 resourcessgarch, topics for
argumentative writing, and even how to navigate the technology itself. For example, using
*RRJOH 'UDZLQJV IRU LQIRJUDSKLF FUHDWLRQV LQ 3DUWLFLS
VFLHQFH VLPXODWLRQV LQ 3[heyWeére bisEn@d\askiny ptoRptiiy ZKHUHE\
TXHVWLRQV WR WKRVH VHHPLQJO\ VWUXJJOLQJ 3<RX VHH KR

FOLFN«DUH WKRVH PRYLQJ IDVWHU RU VORZHU WKDQ JDV"" 71
172



VXJIJHVWLRQV WR LQGLYLGXDO VWXGHQWY DV ZDV WKH FDVFE
ULJKW" 'R \RX VHH ZKDW , PHDQ"" RU HYHQ VPDOO JURXS LQV
SDUWLFLSDQW ZKHQ WKH\ VWDWHG 34 XtinéeWauRdeavid helz LOO OFH
HDFK JURXS ~ 3SDUWLFLSDQW ZKLOH VWXG#e@E\WwwbedUH ZRUN
WKDW OHDUQHUV ZDQWHG WR HQDFW FKDQJH RQ ZDV REVHU
seeing how | can help you and | will be givingBé!i VXJIJHVWLRQV ~

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,
SDUWLFLSDQW ZDV REVHUYHG FKHFNLQH L Q@ KILOWK 3D UWRX & SO
ZDV KHDUG PRWLYDWLQJ D VWXGHQW ZKLOH ZDONLQJ WKHP \
WKDW ULJKW"’

A direct result of increased student autonomy was the ability for teacHesigmn
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 selfdirected classroontindings support the promotion HOT for all learners andduetp

answer research question two regarding ways technology is employed in practice.

Theme 3: Communication, Collaboration, angeedback 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. Tabledshows the codes and categories that led to this theme.
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Table 4.9.

Theme ategories and Codes

Theme Categories Codes

Communication, Collaboration shared work, partner centered, within a
collaboration and EH\RQG WKH FODVVURR
feedback strengthen FROODERUDWLRQ’

the learning process
Communication articulation of learning, parent
involvement, peer to peer, student to
teacher, teacher to student,

Feedback peer editing, checks for understanding,
immediate/timely feedback, iteration,
improve student output, reflective
practitioners

Category3.1: 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 mfervie
SDUWLFLSDQW QRWHG WKDW 3. LGV KDYH VKDUHG ZLWK PH W
Andso,, WU\ WR XVH DSSV WKDW WKH\ FDQ FROODERUDWH FRO
WR JLYH NLGV D FKDQFH WR ZRUN &3asWdadsP'TheSeYyHesol QGHS H Q¢
collaborative endeavors surfaced in a variety of ways. Participant 2 tasked students with co
writing stories, whereby they:

FUHDWH SRUWLRQV RI D VWRU\«DQG WKHQ «SDVV WKR
6RPHWLPHYV ZH FDQ MXVW SDVV WKH FRPSXWHU VRPHWLI

$QG WKHQ WKH\TfOO MXVW ZULWH WKH QH[W SDUW RI «DQ
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until we have like this amalgam of stor[ies] that occurs between multiple different
partners.
Collaboration also surfaced when students helped one another curate writing topics or vet
sources for upcoming research. Participant 6 described this process in preparation fer a large
scale project:
OLNH ULJKW QRZ«WKH\ DUH FUHDWLQJ VRPH«$®BHVLJQV
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
VWXGHQW OHDUQLQJ D OLWWOH PRUH HIILFLHQW DQG HII
Collaborative groups were also regularly changing, sometimes within a single period.
SDUWLFLSDQW PHW WKHLU VWXGHQWY DW WKH GRRU GXULQ
ZHHN«FKDQJLQJ LW XS 6PDOO JURXS SUHVHQWaad¥LRQV ~ DW
students to new collaborative groups for the week. Participant 8 moved students around, so they
KDG QRW RQO\ 3 KRPH” RU WDEOH JURXSV EXW RSSRUWXQLWL
given period. Participant 3 allowed students to collabonategl 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 groul3DV KHDUG FRPPHQWLQJ 37KLV SDUWQHUVK
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
FROODERUDWLRQ LQ WKDW 3 WKH\ >VWK@kesWwvadth& DQ ZRUN

VDPH WLPH LV DPD]LQJ "~ 3BDUWLFLSDQW VXJJHVWHG WKDW 3
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W FHQWHUY DURXQG D ORW RI GLVFXVVLRQV LQ FODVV «  DC
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 thearied use of technology in support of collaborative endeavors.

Category3.2: Communication

Inherent in the collaborative process was the opportunity for communication. Phrases
VXFK DV 3))HHO IUHH WR WDON ZLWK D IULHQG" RU 37DON WR \
were commonplace in the classroom. Participant 8 had their studergsdamu a variety of
partnercentered tasks, as was the case in their source analysis and evidence collection groups
preparing for research. Participant 8 noted:

| love the fact that technology allows me to do #fmasssign 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 itoAnd y

know, just and have those conversations around the table.
,Q SDUWLFLSDQW YV FROODERUDWLYH VWXGHQW JURXSV FR

... that they can hop on that device and they can search up ideas, you know, to be able to

do that is | think really powerful. And I still have students brainstorm, communicate, you

NQRZ LQ VPDOO JURXS>V@ DQG >DV@ D ZKROH FODVV«

Several teachers also suggested the benefit of technology in support of communication in
ZKDW 3DUWLFLSDQW UHIHUUHG WR DV SUHSRVLWRULHV IRU

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
WKH VDPH URRP R beify\atteHd sAdre/itea$fFom 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 studentgask on
behavior, served as a vehicle for teadoestudent communication. Participant 7 noted they
FRXOG WDON WR D VWXGHQW 3 | UR PedvihbtRNEY ad] Ikdeéind RR P EHF
ZLWKRXW EHLQJ LQ >WKHLU@ VSDFH ~ S3DUWLFLSDQW HPSKD
NLGTV WKLQNLQJ SURFHVV™ DQG 3 MXVW VHH WHFKQRORJ\ W
the overarching benefit of technglpto prepare students for the real world in ways that promote
21stcentury skills:
Engagement, communication, collaboration. | feel like it just gets them ready for what
they're going to be doing in high school. | 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 gngead for
FRPPXQLFDWLRQ DW DOO VWDJHV RI WKH OHDWMINQJ SURFHV\
SURFHVV $QG WKHQ WKH\ WDON WR HDFK RWKHU WKH\ ZDWF
LPSRUWDQW«WKHQ WKH\ WDON DQG ZW\SHHLMNVL@RERHR.Q SRFk
Communication was also used to clarify the learning goal in a given class period,
ZKHUHE\ VWXGHQWY ZHUH DVNHG WR 3WXUQ DQG WHOO \RXU

from career exploration in visual arts to geatting for data collection and adysis in physical
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education. Communication for reflection of learning was also pervasive. In the case of
S3DUWLFLSDQW YV FODVVURRP VWXGHQWYV ZHUH HQFRXUDJH
share it with a partner, who then recorded it on an exit ticket usingl&&orms.
Communication was prevalent beyond just studersttudent interactions and also
included the teachep-student, studeftb-teacher, and teach&r-parent dynamic. Participant 8
QRWHG WKLV LV DQ RQJRLQJ JRDO RI WKH lackivEiesDnWokeURRP SUD
collaborative work, more twavay communication between the student and teachers, teachers
DQG SHHUV ~ 3SDUWLFLSDQW VKDUHG LQ WKHLU LQWHUYLHZ
FRPPXQLFDWLRQ ORRS DQG WU\ WIRDMW MHKHED FKQ S L Q YCRHDYU
RITHULQJ H[WUD FUHGLW ZKHQ SDUHQWYV GodgEe®adsG LW VWXGHC
SDUWLFLSDQW HPSKDVL]HG WKDW HPDLO DQG RWKHU PHVVFE
EHWZHHQ SDUHQWY DQG WHDFKHU WHDFKHUYVY DQG VWXGHQMW
WR VWXGHQWYVYT GLJLWDO S Runi¢atliGhQia hé/diDit@lVaR cDwhere ZHG IRU FI
much like on a social media platform, gelected individuals can comment on student work.
Communication was integral to collaborative endeavors. This communication, which was
notalways reliant on the use te#fchnology, included the teacherstudent, peeto-peer, as well

as teacheto-parent dynamic.

Category3.3: 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 Parti8igtated to the class,
3/HW PH DSRORJL]H DQG EH PRUH VSHFL I{aésessRds witnésgedP HD Q V

LQ 3SBDUWLFLSDQW YV FODVV 35DLVH \RXU KDQG LI \RX VDLG«
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FRUUHFW LW QRZ "-aggeks/aPmattiCipaw 8 svggestdd @llowed students the
RSSRUWXQLW\ 3 WR VHH WKHLU RZQ SURJUHVYV DQG WR DOV
SURJUHVYVY LQ DOO RI LW = 6WXG H (@lvhe [Bdiring itEeD Pa&Rtidipe@ER X U D J H
encouraged students, as reflective practitioners, to analyze the learning process at the
FXOPLQDWLRQ RI WKH OHVVRQ VWDWLQJ 3**LYHQ WKH SURFH
gotten better, and whatdidyou JURXS GR ZHOO"" ZKLOH 3DUWLFLSDQW K
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
LPSURYH VWXGHQW IRUP 3$QG WKHQ , MKIRyour isfmnhéiK W EDFN
\RXTUH GRLQJ \RXU SXVK XS <RX ZDQW WR LPSURYH WKLV DC
observation, Participant 5 had students use QR codes that linked to-t@adeevideos to help
SURPRWH VWXGHQWVY SURSH protded inffrietfidie féedbRck ardlwag L FL S
heard reminding3+ H\ >VWXGHQW QDPH@ \RX GLGQYW ZDWFK WKH YL
QHHG WR EH VddishbagpadiaBowed for student monitoring via Pear Deck
LOQWHUDFWLYH VOLGHV GXULQJ FDUHHU H[SORUDWLRQ DV 3D
WKHP EHWWHU DQG NHHS SXVKLQJ WKHP VR WKDW WKH\fUH C
exteQW ~ 3IDUWLFLSDQW DOVR FRPPHQWHG WKDW

LW >WHFKQRORJ\@ DOORZV PH WR TXLFNO\«FKHFN VWXC
VWXGHQW LV XVLQJ L\tan@sé Gadgld Dods Mor R<favice 8dRjust be
able to check in on each of those students just kind of go through them one at a

WLPH«DQG VHH ZKHUHYV WKH VWXGHQW DW «
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Participant 7 commented on the ability of computer programs to support this feedback
ORRS QRWLQJ WKDW 3 DGDSWLYH SURJUDPV QRZ DUH JLYLC
DGDSWLQJ WKH QH[W VHW RI TXHVWLRQV

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 processpBat® was observed
DQQRXQFLQJ WR WKHLU FODVV 37RGD\ ZH DUH XVLQJ WKH SR
WUDGHG FRPSXWHUV DQG DVVHVVHG RQH DQRWKHUYV ZRUN L

Ultimately, the role of feedback helped perpetuate an iterative cycle of refinement.
'XULQJ VWXGHQW UHVHDUFK 3DUWLFLSDQW ZDV KHDUG WH(
SUHVHQWDWLRQ SDUW "~ DQG ZKHQ DV NHGDIKHDAY HQRV &RV ILFDWV W
ZLOO DVN \RX WR LPSURYH LW ~ 7KHVH P\ULDG RSSRUWXQLWL
HGLWLQJ HVVD\V LQ 3DUWLFLSDQW YV FODVV VWXGHQWYV ZH
could push this into epic quality? TomeH WKLY HVVD\ EHWWHU"" 3DUWLFLSDQ
VHUYHV WR QRW RQO\ SURYLGH RQOLQH JUDGHV EXW DOVR I
VWXGHQWY FDQ DFWXDOO\ FRUUHFW ZRUN DQG WKH\ KDYH«
fixit ~ SDUWLFLSDQW HFKRHG D VLP Lc2atdd Wi W s$uppd@ W ZLWK W
SK\VLFDO HGXFDWLRQ 3$QG WKHQ«LI WKH\ >VWXGHQWV@ PD
DQG VR IRUWK DQG OHDUQ IURP PH °

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 pariedrhieag process to

promote highequality end products.

Theme 4: Access to Resources and Experiertsepport Academic Rigor

Theme four focused on access to technologyytered learning opportunities integral for
a rigorous, resourerch learning experience. Categories that made up this theme include: 1)
access to myriad technologypported learning experiencasd 3 variety of practices. Table

4.10shows the codes and categories that led to this theme.

Table 4.10

Theme 4 Categories and Codes

Theme Categories Codes

Access to resources anc Access to myriad  rigorous learning, experiences beyond -

experiencesupport technology classroom, differentiation, resources,

academic rigor supported learning beyond the limits of the textbook,
experiences HQKDQFHG WKURXJK WF

without technology, high depth of
knowledge, questioning

real world issues, connection, relevanc

Variety of practices variety, active, exploratory, discovery,
inquiry-driven, problem solving, fun,
playful productivity
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Category4.1: Access to Myriad echnologySupported 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
EHLQJ D WRRO IRU FULWLFDO WKLQNLQJ %HFDXVH D ORYV
just Google it? Because you have to learn the steps it takes to get the dmweave to
OHDUQ WKH FULWLFDO WKLQNLQJ VNLOOV \RX QHHG WR J
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
SURJUDPV WKH\ VHOHFW DUH 3 QRW GXPEHG GRZQ IRU NLGYV
YDULHW\ RI GLITHUHQW RSWLRQV =~ 3 DAMML FILPS D QMWH D PXUWHW KW KD
QRW EHOLHYH LQ GXPELQJ LW GRZQ IRU WKHP P QRW JRLQ
,IP JRLQJ WR SXOO WKHP XS DQG XVH WHFKQRORJ\ WR ILOO \
VWXGHQWVY LQGLY LG X Dt @iopghGed@dlddy,\dowWsRof Bddess eve ofexed
YLD GLIITHUHQWLDWHG FXUULFXOXP ZKLOH VWLOO PDLQWDLQ!
>WHFKQRORJ\@ KHOSV WKHP >VWXGHQWV@ ,W JLYHV WKHP I
through different DWLRQ GRHV VR 3LQ GLIIHUHQW zZD\V ~ SDUWLFLSD
suggesting that technology allows everyone to be able to meet with success and create something
DV LW 3 NLQG RI OHYHOV WKDW SOD\LQJ ILHOGRXEXRW DDK R
DOVR SXVK WKH SDFH D OLWWOH ELW WR PDNH VXUH \RX JHYV

Participant 1 also noted that,
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MXVW EHLQJ DEOH WR JLYH DFFHVV WR HYHU\ NLG ZKt
reading, writing, you know whateve®o,it can come in many different forms. It can look
FRPSOHWHO\ GLITHUHQW IURP NLG WR NLG EXW MXVW JL
DFFHVV«RSHQ WKDW GRRU«

Access also referred to learning beyond the confines of a single textbook. Participant 7
reflected:
In the past, when we first started teaching, it atextbook. And that was it. And we all
did the same thing. We all read the chapters and answered the chapter questions. And
now | can provide students with a variety of curricular options.
Participant 1 also mentioned the added benefit of technology in support of endless opportunities:
6R LWV MXVW WKDW DGGHG YLVXDO DVSHFW WKDW LV E
go down rabbit holes and research different thinking and learn about different
WKLQJV«WKH\fUH QRW OLPLWHG WR ZKDWIV RQ WKDW RC(
Participant 3 also echoed a similar sentiment:
$QG , WKLQN LWIV«HDVLHU WR XVH WKDQ ORRNLQJ DW D
FRPSXWHU \RX MXVW W\SH LQ ZKDW \RXTUH ORRNLQJ IRL
WKLQJV«6R , WKLQN LW PDNHV LW HDVLHU LW PDNHV LW
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 , IHHO OLNH LW DOORZV WKHP >V énXdeatGhsll Viep Mg nBtRPH XS .

KDYH MXVW RQ WKHLU RZQ ~ 3IDUWLFLSDQW DOVR FRPPHQW
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DOO OHDUQHUV 33QG VR LWV DJDLQ LWTV MXVW PDNLQJ«W

SRVVLEOH LQ D PHGLXP WKDW ZRXOGQYW DOzZD\V EH DFFHVV]

SDUWLFLSDQW HI[SODLQHG WKDW 3LDW BMAMM- KMRRAOVKH @ RUD BV

know?So, LI WKH\fUH ZLOMIbh@®«d, PHWEHWKH VNIV WKH OLPLW« = 3

described learning opportunities that expose students to the world from within the confines of the

FODVVURRP 3 NLQ Go @fferdritp &g f@ur adukty Pyowknow, where some of

WKHP ZLOO JHW WR YLVLW RQH GD\«DQG , FDQ GR WKDW WKU
Accessto myriad learning opportunitiaga technology integration was mentioned across

the board as benefit to student learning. This inckdia rigorous, differentiated experience

beyond the confines of a single textbook or classroom to amplify student ledfinidiggs

helped to answer research question two regarding ways that technology is employed to support

the attainment of HOT.

Category4.2: 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 aabtrmexperience
whereby students were researching different famous atomic bombs using:
RYHUOD\V RQ *RRJOH (DUWK OLNH ZKDW WKH EODVW U
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 tigurigAind |
UHPHPEHU«JLYLQJ WKHVH NLGVY DFFHVV WR VRPHWKLQJ V

OHDUQLQJ«WKDW ZDV UHDOO\ IXQ
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Participant 6 also commented on technology as a means to explore beyond the walls of the
3

FODVVURRP XVLQJ WKH *RRJOH $UWV DQG &XOWXUH DSS

kind of explore outside of the classroom and, or outside ofa bddkk NH WKHUHYV MXVW VF
3DUWL

RQOLQH WKDW WKH\ FDQ DFFHVV DQG OHDUQ DERXW

field trips:
You know, when we started our Gold Rush unit, | did a whole little virtual field trip on

ZKHUH WKH\ ILUVW IRXQG JROG DQG ORRNLQJ DW 6DQ )UI

them into these different places that a lot of them have never seen, soprelébly

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

VWXGHQWY WR 330D\ DURXQG ZLWK L WrédpBndd td A sttlebtwW RXW D Q
FRPPHQW DERXW WKH VLPXODWWRXQHYVURQIWHKM\ UESORUBIIG \

lesson using Google Earth, Participant 1 admitted they allowed students time for playful

HISORUDWLRQ DV ZHOO 3HV JDhvB WKHPVD JRZIRQA® XRVXU KRPH
KRXVH«JLYH WKHP D IHZ PLQXWHV WR JHW WKDW RXW RI WKH

ZKHUH ZHYUH JRLQJ °
Teachers explained their own styles relative to these various ways of learning. Participant

QRWHG WKH\ EHOLHYH WKDW WKH WHDFKHU LV 3 KROGLQJ V¢
SOLNH OHWWLQJ VWXGHQWYV QDW X UelPar@ipadti2 BHa@d theyD W WK H\ J

EHOLHYH 3WKH ZD\ WKDW VW XG H QuwheY ti@ydistb@er Ehid ®ndiver Yo aV KU R X

guestion on their own and discover that theycorrect. That is the way that students learn the
PRVW ~ 3DUWLFLSTDQWH @RWPIG WK GHQWVY@ WR H[SORUH DQ
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FRPH LQ DIWHU ~ 3SDUWLFRh&EDQDE V HKHOBLWKEB RLEVHH[SORUH |
DQG LWV FRPSXWHU VLPXODWLRQV WKDW WKH NLGV FDQ S
PXFK OHDUQ WKH FROQWHQW RQ WKHLU RZQ <HDK 6R WKH\TI
RI D KDQGYV RQ

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 participatirmyigh technology:

But [in] the outer circle, studentean FRPPXQLFDWH ZLWK WKHLU WHDPPD

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
DQVZHULQJ TXHVWLRQV DQG ZDV KHDUG DV NaQdesigaD Q VRPHF
PHDQ"  'XULQJ LQWHUYLHZYV 3DUWLFLSDQW QRWHG WKDW W
NQRZOHGJH TXHVWLRQLQJ ZKLOH 3DUWLFLSDQW ZDV DOVR
and during science simulations, asked learteeconsider what happens and what changes
before recording their simulation data. Participant 3 also commented on the importance of
3 IRUP>LQJ@ WKDW GHHSHU FRPSUHKHQVLRQ \RX NQRZ UH
FRPSUHKHQVLRQ °

Inquiry learning and independent studies were also discussed, whereby Participant 6
H[SODLQHG zZzD\V WKH\ FDWHU WirRctetViXire pidettsWikh tecQriwlégy HV WV Z |

...I have some videos and instructional steps provided for them if they want to use those

RU WKH\ FDQ GR WKHLU RZQ UHVHDUFK DQG ILQG WKHLU
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student who wants to further [their] origami skills. So, [they are] looking up YouTube
videos and following those to teach [themselves] origami. Or | have another student
ZKRTV SOD\LQJ DURXQG ZLWK D FDOOLJUDSK\ ®HQ 6R .1
WR ZDWFK«WHDFKLQJ >WKHP@ KRZ WR GR WKLV VSHFLDO
WR MXVW ORRN XS«ZKDW WKH\fUH LQWHUHVWHG LQ DQG
This realworld applicability was a key component of varied learning practices. Participant 8
noted the importance of making learning relevant in aweald context:

$QG WKH UHOHYDQFH SLH FriustcannBct ZoDhe Wakkib¥¢ayuséeHHO ZH

HVSHFLDOO\ LQ WRGD\fV GD\ DQG DJH , PHDQ PRUH WKD

IRU D FKLOGYV DWWHQWLRQ«DQG WU\LQJ WR FRXFK OHV\
DSSO\ WR D VWXGHQWYV R 2Qat@htidd ab/h@oRt\ér nyddngthVR JHW
of time. Andso,for me, relevancéinding ways to connect what students are interested in
WR WKH ZRUN WKDW WKH\fUH GRLQJ
Participant 6 also elaborated on readrld applicability and the importance of employing
WHFKQRORJ\ WKDW ZLOO VHUYH LQ VXSSRUW RI VWXGHQWYVY
WKHLU IXWXUH WKH\fUH JRQQD KD Y]Ko ivgg cah@étripeteRti WR XV H L
KDYH DFFHVV WR WKRVH MREV«” 3DUWLFLSDQW HFKRHG WKI
NLGVY WKDW WKH MREV ZKHQ \RX JUDGXDWH KLJK VFKRRO«VR
the world is changing so quickly. AWMV HFKQRORJ\ LV WKH GULYLQJ IRUFH EHI
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

SYDULHW\ LQ WKHLU HGXFDWLRQDO GLHW “ DQG HODERUDWH(

187



a student made a comment the other day, which | took as a big compliment, like, [teacher

title] We always do different stuff in this class. Like, in our other classes, we always just

GR D SDFNHW DQG WKHQ WKLV DQG WHlHLa WKLY DQG Wi

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
VWDWHG 3 \RX NQRZ HYHU\ \HDU OLNH LW JRHV GLIITHUHQMW
OHVVRQ IRU WKUHH PR dlisb émpoyed sari@iad practicedd Benalassroom
andsharedWKH LPSRUWDQFH RI FKDQJLQJ WKLQJVSXi&snét WU\ WR \
DOzZD\V WKH VDrmeuireW EMWOWMKH\ GR NLQG RI OLNH WR VZLWEFK |
SDUWLFLSDQW QRWHG WKH LPSRUWDQFH RI 3EDVLQJ LW DOC
EHVW ILW IRU«WKH SHRSOH VLWWLQJ LQ IURQW RI \RX«VR YD

A variety of practices were both observed in classrooms and discussed via interviews.
These practices, which included discovery and ingbaged learning, playful productivity, and
problemsolving inherent in realvorld practices, allowed for the optimizan of a resourceich,
rigorous learning environment afforded through the inclusion of technoldggse 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 higloeder thinking skills that lend themselves
to creation of varied engroducts as a result of technoledgh learning experiences. Two
categories comprise this theme: 1) higher order skills and 2) variety of end products. Thble 4.1

illustrates the codes and categories that make up this theme.
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Table4.11

Theme 5 Categories and Codes

Theme Categories Codes
The Emergence of Higher order skills  analysis, evaluation, synthesis, critical
Varied End Products thinking, research,

Variety of end content creation

products

Category5.1: Higher Order Thinking Skills
Honing critical thinking skills was one way high@rder thinking surfaced. Participant 8
noted the importance of preparing students to become critical thinkers:
«\RX QHHG WR EH D FULWLFDO WKLQNHU«PRUH WKDQ HY
HYHU EHIRUH $QG WKH IDFW WKDW «DQ\RQH ZLOO VD\ H
VD\ DQ\WKLQJ RQOLQ MeryBt@Gesposikiliti © yodrsbIf 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 sentimetien employing technology in support of
research and3.. 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[URP IDOVH LQIRUPDWLRQ ~ ZDV D FUXF LWthis vhanifé3t®in SDUWLFL S

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 naligital form. So, it's a skill that the students are gaangeed

in their real life.

Participant 1 also explained how research plays a role in the classroom, noting the
LPSRUWDQFH RI 3 EHLQJ DEOH WR UHVHDUFK VWXII UHODWH
3 GRLQJ VRPH UH YV H D USokearh kiBpickddld diffarahOdla@d@ &tion to
UHVHDUFK«” 5HVHDUFK zZDV DOVR D NH\ FRPSR@Q¢i€a/ Rl 3DUW
the end product, researching periodic elements was necessary. Overwhelmingly, research skills
and negotiating the internet to find credible mfiation 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 owandrposffitness testing.

Participant 2 explained how analysis also emerged as an essential skillththitlassroom:
«DQDO\V]LQJ LQIRUPDWLRQ WKDW \RX IRXQG RQ WKH ZHE «
or relevant or effective. Being able to analyze your writing, or your, you know, fellow
VWXGHQWV«WR GHWHUPLQH ZKHWKHU RU QRWIreW V« SUR
PHDQ«RXU FODVV LV DOO DERPKX&.DQDO\|IDWLRQ DQDO\]D\

Participant 8 shared a similar experience regarding analysis when leading up to final written

pieces:

«>LQ@ WKH HYLGHQFH FROOHFWLRQ DQG FRPPHQWDU\ E

LQ RXU ZULWLQJ«, KDYH D YHU\ VWUXFWXUHG SURFHVV E

collect evidence for a variety across several sides of a claim, and thehdiakigrte to

pick apart both of those sides for the purposes of determining where they stand.
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SDUWLFLSDQW DOVR GHVFULEHG DQDO\VLYVY RI RQOLQH VSHH
with their headphones, their earbuds, and their checklists, and they're picking apart the speech.
$QG WKH\ UH DGGUHVVLQJ WKH Gslitldudiuadh@od/ andrdnspoellingyy V R1 ZKD
VSHHFK’  Dtheidydcl@nalygis 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 highlighg and annotating text. Participant 4 noted that they use Padlet
DV D ZzD\ IRU VWXGHQWY WR WBKHQGWKW\LXQVIF D E QWO OGRR L
VKDUHVY DQG WKH\ UH SXWWLQJ RQ OLWWOH GLJLWDO VWLFN)
Evaluation also surfaced in a variety of ways. This included peer evaluation, for example,
SDUWLFLSDQXWH GRWYH&KRW RI SHHU UHYLHZV LQ FODVV EHWZH
DEOH WR SHHU UHYLHZ RQ D GLIJLWDO SODWIRUP«KDYH VWXG
HYDOXDWH HDFK RWKHU RQ WKDW ~ 3DUWLFLSDQWwn DOVR FR
ZRUN YLD WHFKQRORJ\ ZKLFK DOORZV 3 WKHP >WR@ EH DEC
JR EDFN DQG HGLW otewstudariisWN afteh SelsQe¥s, spéxifically usinpell
checks, grammar checks, [which] allows a person to evaluate their own work to see how well
WKH\ UH GRLQJ ~ 3DUWLFLSD support i€ ¥rid sEtivatuation/tbl EnsuiPeR ORJ\ WF
proper form in PE class:
ZH KDYH VWXGHQWY «LQ JURXSVY DQG WKH\ YLGHRWD.
all look at it, and they evaluate. Hey, this person is not going all the way down, or this
SHUVRQ LV QRW JRLQJ DOO WKH zZD\ XS 7KHddthdse JRLQJI W

evaluations on each other and on themselves.
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During observations, where students were evaluating sources in anticipation of argumentative

ZULWLQJ 3DUWLFLSDQW ZDV KHDUG UHPLQGLQJ WKHLU VW)

TXDOLW\ RI RXU VRXUFHYV =~ ZKLOH 33 XMWXEILIRPHQRXY PLQGYV WRJ|
Emphasis on technologgenteredHOT tasks was evident in classroom practice. This

included opportunities for students to analyze, evaluate, and research via technology, thereby

promoting critical thinking skillsFindings contribute to a better understanding of classroom

practices, thereby helping to answer research question two.

Category5.2: Variety of End Products

The promotion of technologgentered higheorder thinking practices dovetailed into
the culmination of a variety of end products. Participant 6 described using an online digital
SODWIRUP U we/tRaQfarEherd [students] to be able to develop content and share that
DPRQJVW HDFK RWKHU ~ 3S3DUWLFLSDQW GHVFULEHG WKLV SL
and then learned to aesthetically photograph or take video of their work, itglo#ae site, and
even prepare an artist's statemghere students were:

H[SODLQLQJ WKHLU OHDUQLQJ RU WKH SURFHVV WKH
OHDUQHG Arg theD hat'yavailable if they have a public account that anybody
thatlooks at therartz LOO VHH WKDW DUWLVW V VWDWHPHQW DV .
message is clear and your process is clear.

Participant 5 explained how they regularly prepare teactagte 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. Participanihtstadgntgo

use Cap Cut anttheyrecorded, edited, added music, subtitles, and even voice overs to their final

video projects:
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KDYH«DQ DVVLIQPHQW WR FUHDWH D YLGHR IRU WKH Q
four-week workout plan and they're [students] supposed to go home and videotape
WKHPVHOYHY DQG DW WKH HQG RI DERXW D PRQWK DQG I
with a video.

Participant 2 explained the way students take the helm as content creators through the writing

SURFKDV IDU DV FUHDWLRQ LV FRQFHUQHG \RX NQRZ ZH KD

HvvD\V WKH\ FUHDWH HVVD\V RQOLQH WKH\ KDYH IRUPDO EI

8 also explained how technology supports ease of content creation wthemtstmove through

the writing process:

And what's beautiful about that is it's as simple as cutting and pasting when it's all ready

WR FUHDWH WKDW XQLILHG SDUDJUDSK WKDW WKH\ UH O
VWLOO DOORZV XV«>WR@ EH> @ DEOHWRVERPPHQW ZUL
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, completeciutieg) and then

shared the final product with their loved ones.

So that's my favorite, because | still have people, kids who come up to me in college and

vVD\ p+H\ WKDQN \RX IRU OHWWLQJ PH ZULWH WKLV DER
SDVVHG DzZD\YT1 DQG RU WKHQ , KDYH SHRSOH pa§¢ WKDW F
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 | see them around, that they really liked this

assignment.
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Participant 4 also described a persuasive writing assignment where studentsletteteabout a
realworld problem at the school level and shared that with the principal ieteeted to.
SDUWLFLSDQW QRWHG DV D UHVXOW RI WKLV DVVLIQPHQW
some [schoelZLGH@ FKDQJHV«” VRPH Rl ZKLFK DUH QRWHG EHORZ
If you don't want us to wear hoodies, please create a [sehde] hoodie so we can
ZHDU WKHP« , KDG VHYHUDO NLGV LQ WKH SDVW ZULWH C
holes in them. Because it's the style and it's really hard to find jeans withesahd so
WKH\«RITHUHG VXJJHVWLRQV«6R , IHHO OLNH VRPH RI WK
in have been heard. And | feel like my students leelrd
SDUWLFLSDQW HODERUDWR&VREG W RH/DOETFKOHMWEKE OV W R
how that graduated to students creating their own poetry in a similar fashion:
$QG \RX NQRZ WKH\ JHW WR UHDOO\ UHDOL]H WKDW WK
RI WKHP DUH OLNH p<HDK , NQRZ Wikalne&®J PHDQV VRI
something. And not only that, butyoucgouy FDQ PDNH WKLQJV PHDQ VRPH\
Participant 1 also expounded on the many ways they use technology to allow for content
FUHDWLRQRQRWKIHQPRYW SDUW WKH\ >VWXGHQWV@ FDQ « FU
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
\RX ORRN DW WKH VDPSOHV WKHLU ZLGH UDQJH«RI HQG
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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..WKH ELJ RQH , GR LV &LYLO :DU EHFDXVH ZH OHDUQ DE
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] theyejstsijdcan

actually type in some information about it in there. So, it's like they're creating their own
OLWWOH YLUWXDO ILHOG WULS RI WKHVH PDMRU FLYLO =
the area looks like, [what] the battlefields are like tod@y can see some of the
PRQXPHQWY WKDW DUH VWLOO WKHUH « VR WKDW V DOZ

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]
UHVHDUFK DERXW WKH HOHPHQWV«OLNH« LV LW WR[LF" ,
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\GURJHQ DV DQ HOHPHQW WKH\ FRXOG EH OLNH p2K Z
DQG GLVDSSHDUY«VR LW JLYHV WKHP WKDW FWHDWLYH
FKHPLFDO DQG SK\VLFDO SURSHUWLHYV EXW WKH\ GR LV
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 gapey iprefer

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 BrE P H Q.W #b&t g8

VR GHHS LQWR WHFKQRORJ\ IRU« VWXGHQWVARDHDWLQJ WKHI
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, technalolyyexperienceThese emergent

findings support research question two regardiegwaysechnologywasuseal to promote HOT

in Title | 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. Table2ilshows the codes and categories that comprise this

theme.

Table4.12

Theme 6 Categories and Codes

Theme Categories Codes

A Culture of Learner Studentcentered voice and choice (in process and

Empowerment product), seldirected, freedom,
ownership, cedecision makers, student
led

Positive Classroom rituals, roles, and routines, positive

environment 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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Category6.1: StudentCentered

Student voice and choice emerged as key to a stegetered learning environment.
Teachers supported this in a host of ways, as students sec@dexgsion makers and were
allowed voice and choice in the direction of the class. Several teachers used digital surveys to
LGHQWLI\ VWXGHQW ZLVKHYVY 3DUWLFLSDQW HI[SODLQHG KRZ
... 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.
3DUWLFLSDQW DOVR VKD U he abiliyltapd| ‘sRitedtS, fo) OB ¥s DQ G 3
well, to get more studenbice DQG FKRLFH "~ DQG XVHG WKLV DV D PHWKRG
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 ingbryct
Participant 6 evoked student voice in the process:
| want to go ahead and get you into Artsonia. Do you want me to show you everything all
at one time? | show you steps, and you do it on your own. Or step by step together. Think
DERXW LW«WKLQN DERXW LW«
Teachers also allowed for student voice and choice in the assignment itself. During one
REVHUYDWLRQ LQ 3DUWLFLSDQW YV FODVV VWXGHQWYVY ZHUFE
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,
\RX NQRZ ILYH VOLGHVKRZV RQH LQIRJUDSKLF RQH ZHE
WRRN WKRVH RWKHU RSWLRQV $QG WR PHondKoRVH DUH
VHH«WKH RQHV WKDW NLQG RI JR RIIl WKH EHDWHQ SDWK
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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 proje8is,with that, they have

to teach themselves basically and so | 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
DVVLIQPHQWYV ,Q 3DUWLFLSDQW 1V Fleiteérs to ¥nacKchange\wty ZHUH
the school level, and some of these-sélHOHFWHG WRSLFV LQFOXGHG 3IUHH GL
VSRUWY DQG DFWLYLWLHYV GXULQJ OXQFK DQG UHFHVYV "~ DQG
HQFRXUDJHG WR ILQG PV RDGWHKH GHDQWLISRXQW WKLQNV WKLV
HQG RI WKH VFLHQFH VLPXODWLRQ LQ 3DUWLFLSDQW YV FOD
their own selection using digital tools. Participant 3 also allowed learners choice in their
superheR RU VXSHUYLOODLQ S WWROWHRF /O ®RDV MWKIHW KSDAMW X G H@Q/W V.
ULJKW WR EH DEOH WR H[SUHVV ZKR WKH\ DUH D ORW PRUH«
ZDQW«”’

In some classes, participants allowed students the freedom to decide what type of
technology to use, if any. Participant 4 commented:

| think it's a valuable tool that all teachers should use, but also giving students a choice

DQG D YRLFH RQ«KRZ WKH\ ZDQW WR XVH WKHLU GHYLFH

know, handwrite out the document because they don't have internet at home.

OD\EHWKH\ GR ZDQW WR LQFRUSRUDWH PRUH SLFWXUHV L

voice and choice when there can be.
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SDUWLFLSDQW VKDUH&QIE VLEPR OMWUNVW OMA PRIQ W KHLU RSLQL
ZRXOG \RX SUHIHU" &RPSXWHU ZRUN RU KDQGV RQ" $QG«ZKH(
was kind of a 50/50 between all periods. So, | 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 checkinontRedtW DV ZHOO 6R«
technology is integrated in every aspect of the work that | do.
SDUWLFLSDQW FRPPHQWHG WKDW HthiSk{itw/madedtleadidH RQ XV RC
teaching in my classroom. Because it's not so heaviy@®V D WHDFKHU , FDQ«PDNH
studleOHG ULJKW 3DUWLFLSDQW FRPPHQWHG DORQJ D VLPL
Creating a culture whereby students were empowered to servalasismn 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. Promatiegtstoice and

choice was integral to this studergntered environment.

Category6.2: Positive Classroom Environment

Inherent in the studertentered focusrasa learning environment conducive to those
ends. Positive and motivating encouragement was one way this surfaced in the classroom.
7THDFKHUV ZHUH KHDUG VD\LQJ WKLQJV VXFK DV 330OPRVW WHK
RU 3<RX GR NQRZKEWRXIR'WH S yTRWWWLIKW KHUH LV HIDFWO\ WKH

VHH ° 3DUWLFLSDQW QRWHG 3, P FRQVWDQWO\ WU\LQJ WR
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KHUH WR OHDUQ EXW ZH UH DOVR KHUH WR WR HQMR\ RXU V
strive for a peaceful environment to help amplify learning:
| like to keep my classrooms calm. You know, | 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, | was trying te tiraait
type of atmosphere in my classroom.
Examples of positive reinforcement were commonplace within the various classrooms.
3DUWLFLSDQW GHVFULEHG WKH LPSRUWDQFH RI D VDIH
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 hedréyarybody has choice." Key
to the process were rituals, roles, and routines where all voices were honored. During a source
DQEQDO\WLY DQG HYLGHQFH FROOHFWLRQ JURXSLQJ 3DUWLFLS
two people talking, buteven RQH SHUVRQ LV OHDGLQJ PDNH VXUH DOO C
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
ZRUN ZH OO GR OLNH D FODVV RSHQHU ZKHUH ,1T00 WDN
results. And we'll put it up on screen, you know, anonymously, and everyoneecancs
share in what's being generated by the class. | think what that does is it helps to
FRQWULEXWH WR D VHQVH RI FRPPXQLW\«LW OHWV WKHL
safety, because they're not worried about being called out. And swstita'$ 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 | feel good oraismit this one thing.
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Using an app like Mentimeter, they explained that this simple eimealso allows students to
VKDUH 3 WKHLU IHHOLQJV WKHLU WKRXJKWV WKHLU RSLQL
relates to class. But they're able to do so safely anevayahat can be anonymous if they so
FKRRVH ~ 3DUWLFLSDQW HI[SODLQHG KRZ WKH\ XVH 3HDU 'HF
lecture EDVHG FRQWHQW WR KRQRU VWXGHQW YRLFHV E\ SURYLC
You know, everybody gets emswer the question without actually, you know, raising your hand
DQG DQVZHULQJ 6R D OLWWOH ELW RI HTXLW\ LQ WKDW«’
Participant 5 also commented on a need to build a caring classroom envirdilent,
to build relationships with the kids so that they are comfortable around me. That they may be
DEOH WR MXVW OHDUQ DQG KDYH WKH ZLOOLQJQHVY DQG«WK
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 abletosks and be
ZURQJ ZLWKRXW IHHOLQJ OLNH ZH UH JRLQJ WR EH MXGJ
classroom thatanhave meaningful discussions, instead of, you know,
compartmentalized work from each student.
Participant 7 noted the importanceoY HU\ VHW ULWXDOV DQG URXWLQHYV
This was evident in many of the classrooms where students had jobs they were responsible for
which reaffirmedthat the shared space belonged to all. Participant 6 was observed instructing
WKHLU VWXGHQWYV 37KLV LV ZKHUH , QHHG \RX JX\V WR KHOS
&KURPHERRN ZD\ EHWWHU WKDQ PH = ,Q 3BDUWLFLSDQW 9V FC

personal devices to scan the instructional video QR c¢adethose who did voluntarily shared
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their technology. Participant 3 also commented on the importance of structure in the learning
environment3$QG OLNH URXWLQHY D ORW RI URXWLQHV IRU WKH N
WKH\ GR LQ P\ FODVV ~

$QRWKHU REVHUYHG FRPSRQHQW RI WKH SRVLWLYH FOD\)\
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 mdekge the
DFFRPSOLVKPHQW ,Q 3DUWLFLSDQW ¢YV FODVV WKH\ SURFO|
SDUWLFLSDQW YV FODVV D VLPLODU VLWXDWLRQ RFFXUUHG
ZHUH HQFRXUDJHG WR GR D ebmR Ripl&iBRThouglodteley R FHO
classroom observed had this specific routine, pervasive among classrooms was a friendly,
positive, nurturing environment that encouraged respect for one another

Studentcentered 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 meanbsitestaiiuals

and routines, which set learners up for success, were vital components.

Technology Integrated Matrix- Observations (TIM-O) Findings

As a followup to the observation protocol, the H®Iwas used to classify technology
use across multiple dimensions: five levels of technology integration anchivacteristics of
PHDQLQJIXO OHDUQLQJ VXJIJHVWLQJ 3D SURJUHVVLRQ RI SHG
p. 138. At the culmination of observations, teachers were rated on theOridale, 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 technologyniisg dassroom
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observations fell into HOT leve{&\daptation, Infusion, and Transformation) 69% of the time,

while lowerorder 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, Construatve, 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 ussoaiated with innovative practice and
higherorder thinking (Harmes et al., 2016), was observed in classroom practice 23% of the time.
Table 4.8 shows the frequency distribution for technology use practices observed acfives all

meaningful learning characteristitem Entry to Transformatian

Table 4.13

Technology Integration Matrix Frequen&ystribution Table § = 16)

i Lower Order Usage Higher Order Usage
I 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 (3%) | 21 (26%) 16 (20%) 18 (23%) 55 (69%)

Document/Artifact Analysis Findings

$FFRUGLQJ WR &UHDPHU WULDQJXODWLRQ LV 3D IR>

methodology (p. 3), and as such, artifact analysis adds yet another lens to technology integration

203



practices surrounding HOT in the classro@ata suggested thaf the 52 student work samples
submitted, 4586%) ZHUH DW WKH KLJKHVW OH Yidddngevdludbi@RaRd?® 1V 7D[R
analyzing),while 7 (14%) of student work samples were in the lowearels(applying,

understanding, ancemembering)AImosthalf (24 or 46%)of the 52 artifacts submitted were at

WKH KLIKHVW % ORRP 1V aily¥iseDergddBtbers&cond RghesitiK120 H

sample23%) 7KH EUHDNGRZQ RI DUWLIDFWVY DQG RYHUDOO SHUF
found in Table 4.4. Though not included in the table, findings also suggest that of the 52

artifacts submitted, 42 samplgl%)allowed for some degree of student voice and choice,

while ten(19%)did not.

Table 4.14

SUWLIDFW $QDO\VLV E\ %ORRPYV 7D[RQRP\ /HYHO /HVVRQ 7\¢S

Level of Types of Lesson Technology Employed Artifacts ~ Overall
%ORRPYV Submitted ateach  Percent
Taxonomy Level

Creating short story, argumentative Google Docs, 24 46%

essay, personal narrative, Hyperlinked documents,
biography, infographic, = Google Drawing tools,

presentation, website, Google Sites, Google
digital portfolio entry, slides, Artsonia, Digital
google artwork, photography, Digital
photography and editing tools, Video

videography for digital recordings
portfolio, creation of a
periodic table element

Evaluating data collection, survey Mentimeter, Hyperlinked 9 17%
response data, data Google Docs, Brain pop
manipulation via science manipulation,
simulation, vetting Google Doc, YouTube

credible sources,
components of persuasive
speech
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Analyzing word analysis, research  Digital graphic 12 23%
process, plot sequencing, organizers, Pear

digital study guide, deck/interactive slides,
building atoms via digital Brain Pop, Drag and Dro
simulators graphic organizer, Googl
Slides, PET lab science
simulation
Applying extended response Brain pop, Moby Max 4 8%

guestions, science
simulations, digital math

calculations
Understanding planning for research Pear Deck, Interactive 1 2%
slides
Remembering  quiz answer selection, Google Forms, Pear Dec 2 4%

short answer questions

Qualitative Results for Research Question 3

Four themes emerged ftire third research questioWwhatwerethe distinguishing
features of teachers wheal technology to promote HOTRIndings were a result of individual
teacher interviews as well as classroom observations. Each theme will be expounded on relative
to the categories that compriseTiable 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

1.2Balancing Digital and NoDigital
Learning Opportunities

2  Circumventing Obstacles with Ease 2.1 Benefits
2.2 Challenges
2.3 Overcoming issues

3 Continuou$y Evolving in Practice 3.1 Evolving practice for those strugglir

3.2 Continuous growth fahose
confident

3.3 Finding Comfort in Discomfort

4  Seeling Support and Inspiration from Other¢ 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
GDWD ZLWK LQLWLDO TXDQWLWDWLYH ILQGLQJV WR EHWWHU
abilities, and beliefs surrounding technology integrationngany commonalities among them.
SKDVH WZR S D UéptrFdaBypulleiNrgri theta@ér participant pool and used for
purposes of mixingare shown in Tables 4414.18. In addition, a breakdown gslirvey
responsesan be found in the following Appendices: Values Beliefs (Appendix R), Ability

Beliefs (Appendix S)andHOT practices (Appendix T)
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Table 4.16

S3KDVH 7ZR 3DUWLFL SRanyskySGDan3tridct% HO L H |

Sub n Mean SD Min Max
Construct
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.

3KDVH 7ZR 3DUWLFLSDQWVY $ELOLW\ %HOLHIV 5DWLQJV

Construct n Mean SD Min Max

Overall 8 4.63 0.49 4.00 5.00
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Table 4.18

3KDVH 7ZR 3DUWLFLSDQWVY +27 5DWLQJV

Sub n Mean SD Min Max
Construct
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 ondocus@lonthe SDUWLFLSDQWVY MXGLFLRXV XVH RI WHFK:
they strike a balance between technology integration andligd@al opportunities for learning,
regardless of technological pervasiveness. Two categories comprise this theme: 1) ubiquity of
technology, and 2) balance of tech and paper. Tab8shdws 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 Ubiquity of SDUW RI HYHU\GD\ OLIH

use Technology DWWHQWLRQ WHFK LV
Balancing Digital balance is key, moving back and forth,
and NonDigital skill building, starting a project, knowing
Learning when it's useful and not, lack of home
Opportunities SURJUHVYV IRU VRPH 3"}

Categoryl.1: Ubiquity of Technology

Teachers consistently described tirquitous nature of technology. Participant 6, who,
GHVSLWH WKHLU UHOXFWDQFH W Rt is\peErEd QuiRdayiR-day lIRFaM RZ O H G.
their [students] ability to use it, whether it's for learning or something simple, like sending an
HPDLO LV UHDOO\ JRLQJ WR LPSDFW WKHLU DELOLW\ WR FRP!
technology is such pervasive component of our daily lives:

..LQ WKLY ZRUOG WKDW ZH H[LVW LQ SDSHUZRUN«UDUHO

ZH OO ILOO RXW D IRUP ZKHQ ZH JR WR WKH GRFWRU V R

WKH '09 EXW IRU WKH YDVW PDMRULW\«RI WKHOWLPH ZH

online.
Participant 4 recognized the shift in the classroom, stating:

You know, | feel like when | 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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WH[WERRNV LV SUHWW\ PXFK«DOO , XVH |, GRQ W XVH SD

FKDQJHG «

Many agreed that with the onset of elseone technology, this shift was even more pervasive.

Participant 2, along with others, noted that initially, there were not enough computers for every
VWXGHQW DQG WKH\ 3KDG WR M X Vik&/addtnd X 1.DXCD W E W VL \F R ZK)
PDGH LW 3YLUWXDOO\ LPSRVVLEOH” WR SURYLGH FRQVLVWHQ
+RZHYHU 3DUWLFLSDQW IROORZHG XS VWDWLQJ 3 DV VRF

computers| was instantly dldigital. So, you know, it was always something that was a goal of

PLQH ~ 3DUWLFLSDQW HFKRHG D VLPLODU VHQWLPHQW VWD)

...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, | got the computer cart today. You got it
QH[W ZHHN \RX NQRZ WKDW« ZDV QR ORQJHUd&® LVVXH
you wanted.
An overwhelming consensus across all participants was the notion that technology in the
FODVVURRP This AftioR wWas\Bupported in phase one survey data, whe(@&2y386)
participants indicatedery muclregarding interest in incorporating technology in classroom
practice, while the remaining 3 (37.5%) rated a 6 out of 7 on-g@ni Likert scaleParticipant
QRWHG 3 schF We pDt\¢omputers in the hands of all our kids, and it was kind of
like a nebrainer for me to start findgimore ways to make use of that.” Participant 1

FRPPHQWHG DV D UHVXOW 3, DOZD\V WU\ WR LQFRUSRUDWH

RU SURMHFWY ~ QRWLQJ , PDNH XVH RI WKDW YHU\ YHU\ UH

D GDLO\3E@MOMLNVFLSDQW FRQFXUUHG VWDWLQJ 32K LWV D F

,«PHDQ ZHYUH DOPRVW SDSHUOHVV "~ 3DUWLFLSDQW QRWHC
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GLJLWDO "~ 3BDUWLFLSDQW FRPPHQWHG WKDW WHFKQRORJ\ L
DGPLWWLQJ WKDW 3, XVH WHFKQRORJ\ LQ PXOWLSOH IDFHWYV
DQG XQGHUVWDQG LW EHWWHU ~ shhi Ke Widkidg K& I8aming kKnbrev 3L W >
PHDQLQJIXO DQG HDVLHU IRU NLGV ~ 3DUWLFLSDQW DOVR D
And that's all they [students] know, basically. And the more we use it [technology] in
FODVV , WKLQN LW KHOSV WKHP EHWWHU XQGHUVWDQG
having technology in your room is like a must.
Overarchingly, technologg XSSRUWHG FODVVURRPV ZHUH ODXGHG 3DUYV
JRW DFFHVV HYHU\ GD\ LQ VFKRRO $Q\ WLPH«\HDK LW MXVW
D«WHDFKHU ~ ZKLOH 3DUWLFLSDQW GLV$iORpPpbIEd by,thes VD\ HY
XVH RI WHFKQRORJ\ ~
While noting the ubiquitous nature t@chnology, every participant agreed that
technology is a fundamental part of learning both in school and in the real worttienedore
needed to be capitalized on. Participants acknowledged how this widespread availability opened

up myriad opportunities to enhance classroom practice.

Categoryl.2: Balancing Digital and NonDigital Learning Opportunities

Despite the evepresent nature of technology, all teachers, save for one, shared the
importance of striking a balance between technology use and providindjgitai learning
opportunities. Examples included paper copies of mind maps to brainstorngwriplan out
projects, peer editing sheets to record partner feedback, tracking sheets for lyrical analysis,
tablets to record analogies during bell work, kamidten notes to segue into learning, or even
use of traditional paperback novels. Particidhdescribed a lesson and how this balance played

RXW LQ WKH FODVVURRP VHWWLQJ ZLWK UHJDUG WR DQ 2UHJ
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school pen and paper, take some notes, you know, this is what we're what we're learning
DERXW«DQG WKHQ JDYH WKH NLGV RSSRUWXQLW\ WR FUHDW
following up:
, bOzD\V KDYH WKHP SOD\ WKH ROG VFKRRO FRPSXWHU J
kind of a fun littletechtieLQ \RX NQRZ DQG ZH VSHQW D ZKROH FOL
your little journal to keep track of what happens throughout the game. We'll semwho
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 ardigiiah skill sets.
Participant 3 stated:
«WR EH DEOH WR ZULWH \RX NQRZ WKDW V D YHU\ LPSR!
use technology because like | 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 mel\wedike a
half and hatf
Participant 4 also noted:
WKLV LV D« GHOLFDWH SDWK WKDW ZH QHHG WR JR RQ
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 stillonesath
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
«OHDUQ KRZ WR KDQG ZULWH WKDW oXVYite@hédirdbdree TXHVWLR

without copying and pasting.
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SDUWLFLSDQW IROORZHG XS QRWLQJ 3WHDFKLQJ WKHP WHF
DQG SHQFLO LV HVVHQWLDO DV ZHOO "~ 3DUWLFLSDQW H[SOI
And maybe it depends [on] what the content is, or what it is that they're being asked to

GR , WKLQN D ORW RI VWXGHQWY SUHIHU >LW@ DQG WKF
W\SLQJ« EHFDXVH LW V HDV\ WR HGLW %IXh&t KHQ , KDYF
KDQGZULWH LW ILUVW DQG WKHQ W\SH LW XS 6R , WKL
born with tech in their hands, basically, | would assume that that's what they would want
to do and learn through. But again, | guess it depends ondigaaent.
Participant 1 explained that sometimes balance means being cognizant of the learner needs when
striking that balance:
, DOZD\V « WHOO P\VHOI WR QRW JR WRR IDU DQG JR DOC
JURXS RI NLGV WKDW WKDW V QRW WKHLU WKLQJ 6R«WR
ZH ZHUH IXOO0>\@ YLUWXDO ZLWK &RYLG«WKD&% UHDOO\ E
there were kids that just totally checked out and did nothing. And then you saw the kids
thatcould HQJDJH ZLWK WKDW DQG WKHQ EH VXFFHVVIXO LQ (
D«JRRG UHPLQGHU RI MXVW«ILQGLQJ WKDWioEIDODQFH \R:
SDSHU DQG SHQ $QG WKHQ RWKHU WLPHV \RX FDQ FRPH
Participant 7 elaborated on this notion and the importance of knowing when tech is useful and
ZKHQ LWHQYGQRM QR LW V QRW XVHIXO ZH VKXW LW GRZQ $QG
Participant 3 furthered this notion by explaining the importance of knowing your students when
seeking this balance:
8P , JXHVV LW GHSHQGY RQ WKH FODVV DQG WKH JUDGH

year are different from what | did with the kids last y&a,| 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 attdamoresources is key,
S6R RSWLPL]LQJ DV PXFK DV \RX FDQ FRPIRUWDEO\ IRU PH Z
Another important reason to strike this balance surrounded the technology itself.
SDUWLFLSDQW QRWHG WKDW DW WKH PLGGOH VFKRRO OHYH
PD\EH EHHQ H[SRVHG WR TXLWH HQRXJKs bdlint¢&Eby@ \HW ~ DQG \

3

WHDFKLQJ WKHP KRZ WR GR >D@ IHZ WKLQJV ZHOO , WKLC(
idea of moving back and forth between technology anddigital 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 ote-RQH WHFKQRORJ\ 3DUWLFLI&GDQW QRWHG 3 R
FODVVURRP«WKDW SDUW VWRSV IRU WKHP«VR LQ P\ FXUUHQ
WHFK XVH DQG DQG SHQ DQG SDSHU "~ 3DUWLFLSDQW H[SRX
«WKH LPSDFW WR FRQVLGHU LV \RX NQRZ LQ PRUH UXUL
usethose oneon-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 couttelief surrounding a need for balance between
technology and nodigital options. Participant 2 expressed:
| 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,
UDUHO\ HYHQ H[LVWV«6R«WR PH«LW VKRXOG EH IXOO0\ LQ

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 nedigital options.

Participants subscribed to the belief that a balance between technology atiditadn
RSWLRQV ZzDV HVVHQWLDO GHVSLWH WHFKQRORJ\TV RPQLSUF
and paper/pencdptionswas 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, 2hghalland 3)

overcoming issues. Table2d.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 Benefits time saving, automation of tasks,
with ease feedback, teacher resources, reduces |

work, repository of work progress,
IRFXV RQ OHDUQHUYV 3F

Challenges RIl WDVN 3UDEELW KRO
issues, limitations, internet/programs nc
working,

Overcoming issues Proactive, not missing a beat,
circumventing issues with ease, on the
fly, backup plan, Plan B, limits learning
impact

Category2.1: Benefits
Teachers described the myriad benefits surrounding technology integration as it relates to
the teaching process and the subsequent impact on ledrmisrsupportphase ongalues
beliefsdata, whereby phase two participants described the usefulness of technology in support of
their teaching goaldM = 6.13, SD= 0.83)on a 7point Likert scaleOne category that emerged
focused on the benefits to teachers regarding efficiency. Teachers commented on the reduced
ZRUNORDG DQG D 3VW U H bén®du®td BcithuldyfFiktahratioR. @antickpaht 8
GHVFULEHG LW WKURXJK WKH OHQV RI SHFRQRPLFV RI WLPH”~
«WKH HFRQRPLFV RI WLPH IURP D WHDFKLQJ VWDQGSRLC
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 sdhaffeel t

RSWLPDOO\«LQ P\ SHUIHFW ZRUOG VFHQDULR WHFKQROR
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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
ZKDWHYHU \RX UH GRLQJ«IRU H[DPSOH LI , XVH P\ DIJHQGC
can tweak it, you can add timers on there, you can make it interactive, whkidstbhan
click on links.
Participant 7 described another benefit of technology for teachers is not always having to create
ZRUN IURP VFUDWFK ZKLOH 3DUWLFLSDQW HFKRHG WKLV Vi
EXLOGLQJ WKLQJV RQ WKH G LJbWdD&el toBidents/bu@thivithihitheZz DV W H G
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 leatofiral a
book, for them to look through a book to find what they're looking for, to copy it down
onto a papewe're talking about a very lengthy and time expansive process that could be
used learning other things. We only have a finite amount of tiradeecher 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:
«\RX G KDYH WR JR WR D OLEUDU\ WKHQ \RX KDYH WR Wl

mean, versus you go on the computer, you just type in what you're looking for. And
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LOQVWDQWO\ KHUH V D WKRXVDQG WKLQJV«, WKLQN LW P/
Right? Those are the benefits for them.
Participant 8 noted another benefit is ease of accessibility that lends itself to increased
FRPSOH[LW\ 36R , WKLQN LW >WHFKQRORJ\@ FUHDWHY D EHW
GHHSHU PRUH FRPSO HhegehehBfitRtY tHetes¢hiyirocess were also echoed
in phase one survey data, whereby orpaint Likert scale with endpoints ranging frarery
usefulto not at all useful3 (37.5%) participants indicategry useful3 (37.5%) participants
rated a six, and 2 (25.0%) participants-sefforted 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:
« RYHU WLPH >LW@ DOORZV PH PRUH WLPH KRSHIXOO\ V
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 thawe 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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<RX DOzZD\V KDYH WKHVH VWXGHQWY WKDW LWYfV OLNH FI

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 autd]s&asjgle

'RFV RU HYHQ«3HDU 'HFN LI WKH FRPSXWHU GLHV W GL

still there.
Participant 2 reflected that before technology, misplacing papers was commonplace. They
UHFDOOHG 3+RZ PXFK WLPH , KDG WR VSHQG ZLWK VWXGHQW
PXFK«VWXGHQWVY JUDGHV ZRXOG VXIIHU QRW EH&DXVH WKH
ORVW WKH ZRUN ZKHQ WKH\ > JRW@ KRPH ~ 3DUWLFLSDQW U
VWXGHQWYYYV EDFNSDFN QRWLQJ 3SWKDWTTV QRW UHDOO\ JRLQ
HISRXQGHG RQ WKLV LGHD VXJJHVWLAQ I, vds{chlywsavsd xoGthel Q WV 3
FORXG«$JDLQ WKDWYV SRZHUIXO ~ 7KLV FUHDWHYV D GLJLWD
allowing students to save their assignments in a folder labeled within their Google Drive to refer
to as they progress from middle tghischool.

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
LQFUHDVHG VWXGHQW HQJDJHPHQW DV il whéh\wisedghtkit WHFKQR
GHILQLWHO\ PDNHVY VWXGHQWYV PRUH HQJDJHG ~ 3DUWLFLSDQ
OHYHO 3 , VHH WKLV GUDPDWLF GLITHUHQFH LQ FRPIRUW OF
quickly and accurately. Participant 3rdleDb WHG WHFKQRORJ\YV PDQ\ EHQHILWYV
[students] have accessdh W\SHV RI OHDUQLQJ WKH\ FDQ UHDG WKH\ FI

FRPPXQLFDWH ZLWK IDPLOLHV , PHDQ« , VHH PRUH SURV WKI
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Participants expressed the positive aspects of technology as it supported both teachers
and students. These benefits included {8aeing features like automatizing tasks that allowed
for increased focus on the learners. Participants also noted amplesaenibfe students

regarding the enhancement of learning.

Category 22: 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 ottaf$k behavior was prevalent. Bepant 1
GHVFULEHG KRZ HDV\ LW LV IRU VWXGHQWY WR VXFFXPE WR .
«EXW ZLWK PLGGOH VFKRRO NLGV HVSHFLDOO\ WKH\ UH
GHWRXUV«DQG VR«WKDW DFFHVV WR HYHU\WKLQJ FDQ DC
\RX NQRZ LW«WKLV JX\ LV RQ <RX7XEH DQG WKLV JX\ V PI
Otherof WDVN EHKDYLRUV LQFOXGHG SOD\LQJ FRPSXWHU JDPHV
and accessing anything from YouTube to various websites on the internet. Participant 8 dubbed
WKLV WKH SUDEELW KROH™ QRWLQJ WKW afso atdesé W BtieH QW YV KL
WKLQJY WKH\ FDQ JHW RIIl WDVN WKH\ FDQ JHW GLVWUDFWH
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.
«<RX NQRZ ZKHQ LW V SDSHU DQG SHQFLO LW V SUHWW\
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

GHVFULEHG UHVSRQVLEOH XVH RI WHFKQRORell\Betaus®%s XW WKD
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\RX FDQ WRWDOO\ PLVXVH WHFKQRORJ\ " 3DUWLFLSDQW D G (
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 stayKdd tLQWHUQHW« 3DUWLFLSDC
on this sentiment, stating:

«SDUW RI LW LV JRLQJ EDFN WR MXVW WKH UHVSRQVLELC

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 wkiage as

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.
SDUWLFLSDQW GHVFULEHG D GLFKRWRP\ EHWZHHQ 3DFFHVV
VXJIJHVWLQJ D ILQH EDODQFH EHWZHHQ VWXGHEMWUYaKDYLQJ W
DW \RXU ILQJHUWLSYV ~ 3DUWLFLSDQW HODERUDWHG 3$QG V
WKHVH NLGV WR WKLQN FULWLFDOO\ HYHQ WKRXJK WKH DQV
noted that students are often misshf@ LWWOH IRXQGDWLRQDO SLHFHV™ GHVSI
SLQ WKHLU KDQGV VLQFH WKH\ ZHUH EDELHV ~ SURPSWLQJ D
VDZ WKH RSSRVLWH LVVXH LQ WKDW VWXGHQWY PDLQO\ QHH¢
KDYH WR WHDFK WKHP WKH VLPSOH EDVLFV RI WKLQJVY MXVW
that despite having Chromebooks and necessary infrastructure in school, once they go home,
some students no longer have access to the internet. Particjpaygésted 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 eAtthesgh participants
subscribed to the belief that technology benefits classroom practice, challenges surfaced

regarding ways it can potentially detract from the learning environment.

Category2.3: Overcoming Issues

Despite obstacles surrounding technology integration, teachers demonstrated proactive
strategies to overcome issuegeditiously 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. Teahers rationalized this expectation for their students. Participant 8 rentiveded
students during bell work using Mentiméfe 3:KHQ \RX DUH QRW UHVSRQGLQJ F
&KURPHERRN XS VR \RX DUH QRW GLVWUDFWHG "~ DQG ODWHU
3DUWLFLSDQW UHPLQGHG VWXGHQWYVY 3+DOI PDVW ~ DQG
youtocloseKHP EHFDXVH ZKHQ WKH\ DUH RSHQ«'DQG H[SODLQHG
students are not paying close enough attention. Participant 2 explained to their students that
3ISWKH@EUDLQ WDNHV LQIRUPDWLRQ XVLQJ PXtOhekiBsdH VHQV F
ZKLOH SDUWLFLSDWLQJ LQ WKHLU JURXS GLVFXVVLRQ ,Q RX!
WKHP SXW WKH FRPSXWHUV >RQ WKH WDEOH@ EHKLQG WKHP
WKH\ XQGHUVWDQG ZKDW , H[SHFW RXW RI WKHP ILUVW ~
Participant 1 also explained the need to set clear boundaries and parameters with regard
to technology. They recalled:
| remember, like one of those first years we hadton R QH«SUHW W\ VRRQ OLNH

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.
3DUWLFLSDQW GHVFULEHG +DSDUD DV 3 RQH RI WKH PI
EHLQJ DEOH WR PRQLWRU VWXGHQWVY ZRUN RQ WKH FRPSXW
using this program or mentioned it during interviews. Participant 4 commiatetheir students
ZHUH 3YHU\ ZLVH DQG YHU\ WHFKLH ~ DQG DV VXFK WKH\ UHJ
+DSDUD LV D OLIHVDYHU EHFDXVH , FDQ QRW RQO\ ORRN
FXUUHQWO\ GRLQJ EXW DOO WKH DSSV WKDW DUH XS WK
see lots of Spotify and games open. So you will not be distractédd,¥¢ FOLFN RXW Rl W
So, | 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
DFWLRQDEOH UHPLQGHU 3, VHH \RX DUH SOD\LQJ FKHVV <RX
VOLGHV ~
Another way teachers circumvented potential technology issues was with regard to
charging Chromebooks. Several teachers used positive reinforcement for students taking care of
WKHLU WHFKQRORJ\ UHVSRQVLELOLWLHYV Bs\kvEriove Ralwd/dHUY HG
FKDUJHG FRPSXWHU" <HV <RX PDGH P\ GD\ PHrixipatBRX IRU E|
DOVR DVNHG WKHLU FODVV WR 35DLVH \RXU KDQG LI \RX FKD
VXSSRVHG WR ~ :KHQ DOO WKH WWAGHDQYWIDERRABHOQKNH® RO
When students did not have their computers ready to go, this was dealt with swiftly and
VHDPOHVVO\ ,Q 3BDUWLFLSDQW ¢V FODVV ZKHQ D VWXGHQW
FRPPHQWHG 37KHUH DUMHAKDQJIJHFPXVHKDWQG/ PPHGLDWHO\ E
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 VWXGHQW WR ERUURZ D FRPSXWHU VWDWLQJ 3-XVW VHW L
WKHLU IDFLOLWDWRU(TV UR O BacHéisvhandied-setadks kvifhR&SRand DO LV V
avoided loss of learning.

Another obstacle was a lack of access to either the necessary technology or the internet.
7R FLUFXPYHQW WKLV LVVXKAnd3,Dike Wdag, Il iyt Wem hbpStOBL QHG 3
Cap Cut and how to edit videos, add music, add subtitles, do voiceovers and stuff, but not every
NLG KDV WKDW ~ 7R RYHUFRPH WKLV REVWDFOH DQG VWLOO ¢
students were recordirigeir own workout routines, Participant 5 noted some accommodations
and workarounds:

$QG ZKHQ NLGV GRQ W KDYH WKH WHFKQRORJ\« , RIITHU F

RSWLRQV $OVR WKH\ FDQ XVH WKHLU«FRPSXWHU WR YL«

[a]Google Doc. Get a link, upload the link on to a Google Doc and then send that whol

Google doc to me as | watch each video individually.

Many participants experienced technology issues during the observation process, usually
ZLWK SURJUDPV DQG OLQNV QRW ZRUNLQJ SURSHUO\ ,Q 3DU!
link to the Pear Deck assignment was not live in the LMS, they calliiyslWHG WKH VWXGHQ\
ZLOO MXVW WDNH D VHFRQG " DQG XSRQ IL[LQJ WKH HUURU V
EHLQJ SDWLHQW DQG UROOLQJ ZLWK WKH SXQFKHV ~ ,Q RXU
surrounded schoatide access to agital portfolio program, and while Participant 6 figured out
WKH SDVVZRUG LVVXH TXLFNO\ SLYRWHG DQG VWDWHG 3:KD
this out, you guys are going to get your artwork back and photograph [it]. Do | have two

volunteers? 8SRQ IL[LQJ WKH HUURU 3DUWLFLSDQW FRPPHQWHC
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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
JURXS SUHVHQWDWLRQ 7KH\ LQT X ard guiklyhapEd/re@&Wh© HW W L Q.
situation to get students back on task. Common among many participants was the notion that to
ensure a successful technoleggntered learning environment and circumvent potential
obstacles, having a backup plan was esser8i®lUWLFLSD QW Plakh B,RREyQ NNV & 3
plan B,awaysKkDYH D SODQ % ZKHQ LW FRPHV WR WHFKQRORJ\ "~ 3
VHQWLPHQW FRPPHQWLQJ 3 \RX QHHG WR KDYH D EDFNXS ¢
familiarity with a program or tech tool is helpful. They suggested:
«SOD\>LQJ@ ZLWK LW 3 Yokrxm&adods aR tke BUDPs and glitches
that might come up on the kids' si&a,you can help them fix it, you know, or navigate
DURXQG LW«VR WKDW V ILUVW DQG IRUHPRVW EHLQJ IDP
«DQG WKHQ DIWHU WKDW LW V MXVW WU\LQJ WR \RX NQ
WRWDOO\ GLIIHUH @ Wyodrg8iftoikL #h@Q ¢ver «addrtheq 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 dataln the Ability Beliefs construcbased on a-point Likert scale
participants answered three questions regarding their capacity to handle teclueolsygd
issues. Four (50%) participants indicagtbngly agregegarding their ability to handle issues in
a timely manner, while the remaining 4 (50%) indicatgtke Five (62.5%) teachers also
strongly agreednd 3 (37.5%gagreedwhen 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 initiahsgdbrt 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 techrzdatgred challenges
such that no observed negative impact on the learning environment reEhisechpacity for
participants to proactively bypass hardware and software issues with expediency was pervasive
and integral to successful integratiindings helped answer research question three and shed

light on the distinguishing features of teachetho integrate technology in high@rder 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 growtthése confident,
and 3) finding comfort in discomfort. Table?4.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

Continuousy evolving Evolving Practice  initial low comfort, tech in the

in practice for those struggling background, backdrop to instruction,
comfort grew over time, learn from
mistakes, leaning in though not a fan

Continuous growth high initial comfort level, early innovatol

for those confident early exposure, love for tech, inspired t
WHFK QRW VWDJQDWLC
teaching, evolving, keep innovating,
desire to instill a similar passion in kids

Finding Comfort in

. get out of comfort zone, overcome
Discomfort

weaknesses, keep practicing, just try,
willingness, learning curve, flexibility

Category3.1: 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 instructiomigatidi they have

QHYHU EHHQ JRRG ZLWK WHFKQRORJ\ $QG ,TYH MXVW QHYH!

LQLWLDO FRPIRUW OHYHO ZDV 3SUHWW\ ORZ" DQG DGGHG 3
end, not likenotcapable, but still didN'HYHQ NQRZ ZKDW >LW@ ZDV DEOH WR F
also admitted to not feeling comfortable at first.

However, participants explained that this comfort level grew over tmit&l survey
data supported this notion. One participant (12.5%) reported thaagnegwith feeling

comfortable teaching with technology, rating a four onpiit Likert scale, while the other
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two, who shared an initially low comfort level, indicatestieongly agreesurvey response. In

their interview, Participant 4 organically expanded on this growtreapressed3 feel like now

I'm probably like a seven or an eight because | knotéthnology]changing and growing

HYHU\ GD\ , ZRXOGQ W ZDQW WR JLYH P\VHOI D " 3DUWLFLS

LQWR WKDW ZKROH &RYLG VLWXDWLRQ™ KHOSHG VSXU WKLV ¢
7KDW V KRZ , FDPH DFURVY $UWVRQLD , SUREDEO\«QHYH
$UWVRQLD LI LW ZDVQ W LI LW ZDVQ W IRU &RYLG DQG P
WXUQ LQ WKHLU DUWZRUN"Y <RX NQRZ" «RU KRZ FDQ , JH
uncomfotable situations.

Participant 5 shared that their comfort level grew over time as the school increasingly provided

PRUH WHFKQRORJ\ 3DUWLFLSDQW QRWHG WKDW 321R RQH W

taught me how to use these apps. You just go around and you plagl anitlutrem and then you

OHDUQ IURP LW ~ 3DUWLFLSDQW FRPPHQWHG WKDW 3 P NL

ILIXUHG RXW EDVLFDOO\ ZKDWYfV ZRUNHG IRU WKH NLGV DQG

noted that in their own challenge to uy¢HFKQRORJ\ WKH\ DUH QRZ EHWWHU D

JXHVV EHFDXVH LW ZDV VXFK D VWUXJJOH IRU PH , QRZ FDQ

SDUWLFLSDQW QRWHG 3, WKLQN , VWLOO KDYH D ORW WR O

the rationale that they lean in on behalf of the students:
« IRU WKHP > VWXGHQWV@ WR EH DEOH WR FUHDWH VRPH
able to like, photograph it nicely and to display it in a public way for other people to be

DEOH WR VHH DQG HQMR\«LQ VXFK D SURIHVaMd&QDO IRUF

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 mdtiedingshelped to answer research question thnee

illuminating distinguishing features of teachers who emgdidgchnology in higheorder ways

Category3.2: 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 fivetlmmngly agreavhen 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 fomgoee.Several participants

acknowledged that technology played a pivotal rolia@ir youth and early careers and credit

that for an initially high comfort level. Participant 8 shared:
| remember when | was 16, my mom got us our first desktop, and that was like a huge
GHDO«$QG WKDW UHDOO\ SUREDEO\ VHW PH RQ WKH SDW
was a comfort level | had with technology from when | was in my teens, that | fom@awv
IDFW WHDFKHUV WKDW ZHUH PRUH VHDVRQHG LQ WKH SLU
didn't have that same comfort level. And so, | think that | 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:
, UHPHPEHU LQ VHYHQWK JUDGH , WRRN D VXPPHU FRPS)
XVH D FRPSXWHU«WKDW VWXIlI VWLOO VWLFNV ZLWK PH {

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 [afhfnging

moment | guess, you know, considering what | ended up doing.

Participant 1 credits this opportunity toleafiidbO O NLQGV RI OLWWOHVvMEULFNV «DQ
FRGH IRU D ZHEVLWH IURP VFUDWFK”™ DW VXFK D \RXQJ DJH Z|
positive experiences in their own students:

«LW ZDV D-opeadibg@xperidnce. And so, I've always tried to kind of introduce

technology or littlethingswith it to the kids kind of with that in the back of my mind.

/ILNH LW V VRPHWKLQJ UHDOO\ FRRO <RX NQRZ ,«PLJKW
SDUWLFLSDQW DOVR QRWHG 3,P YHU\ FRPIRUWDEOH ZLWK
rated themself a nine out of ten whbeyfirst 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. |

think that helps. And then being in school, like | was in school pretty mychhuale

DGXOW OLIH«$QG WKDW zZDV , WKLQN P\ VDYLQJ JUDFH

GLGQ W HYHU ORVH WKDW«VR , iNif&UQAdsSV.KDW V ZKDW FRQC
Participant 3 also noted that their ability to use technology with ease helpedtodiadt
UHODWLRQVKLMWDWNHDWLYIHBPVLHU IRU WKHP WR FRPH WR PH
whatever technology issues they have. It just kind of builds that relationship, | guess, between
me and the student$articipant 2 noted their past experiences in the technology industry also
FRQWULEXWHG WR ERWK LQLWLDO DQG RQJRLQJ VXFFHVV FR
ZDV YHU\ FRPIRUWDEOH ZLWK WKH XVH RI WHHKQRORJ\ ~ 3DU!'

comfortable with technology due 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:
«ZDONLQJ XS WR D> @ VFKRRO WKDW ZDV LQ WKH PLGGC
these students were in tents. They were in pop up tents, and on plastic tables and chairs.
$QG WKH SULQFLSDO DW WKH WLPH WROGtReHIike2K LW V P
see no math books, | see no miaidicher All | see is picnic tables and kids with big
white Apple Computers...and | think | remember just kind of being blown away by the
juxtaposition of having a math class in a jungle with the Apple Comgutezan, there
were like mosquitoes and the kids had mosquito punk and it was raining and their feet
werewet« EXW WKH\ ZHUH OHDUQLQJ PDWK $QG , P QHYHU JF
stuck with me. And | thought to myself, well, if these kids can learn math, let's do it!
«RSHQ XS WKDW FRPSXWHU WKLQJ DQG OHW V PDNH LW K
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
PHVVHG XS«%XW ZH KDG WR NLQG RI ILIXUH RXW«ZH GLG
because we didn't know how.
'"HVSLWH 3IDOOLQJ IODW RQ P\ IDFH D IHZ WLPHYV ~ 3DUWLFLSI
SKRZ WR XVH WHFKQRORJ\ IRU FXUULFXOXP DQG LQVWUXFWLF
FRQWLQXHG WR JURZ 3<RX NQRZ FKWRIRGE P\WRIPQRU,WY®IHEHIK
FRPIRUWDEOH LQ WKH XVH RI WKH WHFKQRORJ\ "~ /LNH 3DUWL

certain about the role of technology in support of student learning and explained:
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«ZKHQ , ILUVW JdidvtBrdwdld: aBoxt\&lternative technologies that | could

use to support education, but | was confident that | could look and that if | found

something, | could figure it out. And so, for me, | think just a willingness to be there and

to try and to, to plaw little and to see, you know, see how can | use this?
SDUWLFLSDQW DGPLWWHG WKDW WKHLU LQLWLDO :IRUD\ LQ
QHHG WR KDYH D FXUULFXOXP DQG QRW KDYLQJ DQ\ DQ\WKL:
RZQ ZRUNVKHHWY EXW HYHQWXIBOWR FEHFFHR PW KRFHR WHHFKR ROR D
WKH\ 3 VWDUWHG SXWWLQJ LW LQ WKH KDQGV RI VWXGHQWYV
ZDV VWLOO IyYADM WKAKSURYLVLRQHU RI WKLY WHFKQRORJ\ "~ 3
too, have continued tgrow more comfortable in time, attributing technology to a kind of
SUHYLWDOL]DWLRQ® RI WHDFKLQJ DV ZHOO DV 3D OHDUQLQJ S
JRWWHQ PRUH FRPIRUWDEOH IRU VXUH«GHILQLWHO\ JRW P\ |
FRPIRUWDEOH ZLWK ~ 3DUWLFLSDQW DFNQRZOHGJHG WKDW
VWDWLQJ 3, GRQTW NQRZ LI «, ZRXOG VD\ HYROYHG PRUH OL

Teachers also expressed a continued affinity for technology and its role in support of
student learning?hase one survey data supported this belief. Five (62.5%) participants noted
that spending time integrating technology into less@ryg interestingwhile 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 ledvin@.88,SD
= 0.74)ona T-point Likert scalePartcipant 7 noted:

| wouldn't be able to do what I'm supposed to do [without it]. | also think this is just the

way of the world. It's our communication. It's the wa'g our filter between people now,

we have to figure it out. Andlbveit, I've embraced it.
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SDUWLFLSDQW HFKRHG D VLPLODU VHQWLPHQW UHIHUULQJ
WHFKQRORJ\ DQG« >WULHV@ WR PDNH XVH RI >LW@ LQ WKDW
WR LQVWLOO WKDW LQ P\ NLGV ~

Coupled with a love for technology is the ongoing willingness to progress, regardless of
KLJK DELOLW\ OHYHOV 3DUWLFLSDQW FRPPHQWHG RQ WKH
ZD\V WR XVH WKH VDPH VWXII \RX NQR Zhe gdirté Wayreinhs.'ZD\V WR L
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:

, JXHVV \RX NQRZ >LQ@ ZKHQ HYHU\WKLQJ ZHQW YLL

that | never thought to put in digital format. And | tried. And some of them work[ed],

some of them didn't, you know, but just having the opportunity to, to try all désspns

in a totally different format was, was really cool.
SDUWLFLSDQW IXUWKHU HTXDWHG WKLV SUHDOO\ FRRO H[SH
SX]]JOH«WU\LQJ WR ILIXUH RXW KRZ WKH NLGV ZRXOG«QDYLJEL
SDUWLFLSDQW DOVR UHFRJQL]J]HG RSSRHMX@LW HH\ R RAUH YMINRC
DURXQG WKH DSSV WKH VRIWZDUH WKH SURJUDPV WKH VWL
QRWHG LQ GRLQJ VR 3, GRQYW ZDQW WR VWDJQDWH ~

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 téwa@mfort from the start,

participants shared the importance of continuing to grow in practice.
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Category3.3: 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
WKHLU HDUO\ MRXUQH\ QRWLQJ 3 fouableness, abtobyda@ d ORW R
PDNLQJ VWXII XS /LNH , WKLQN WKLV LV KRZ ZH FRXOG GR L
ILQGLQJ FRPIRUW LQ &du\ustth&/ERdbd/okay\WBé&ng] uizdmfértable. Like
being uncomfortable is okay. YONQR Z" $QG \RX OO QHYHU NQRZ XQWLO \RX
growth is a willingness to experiment. Participant 8 explained:

«LQ JHQHUDO DV DQ HGXFDWRU EXW VSHFLILFDOO\ IRU

West. For some people, it seems you know, it's like a whole ecosystem

RQOLQH«DQG«\RX YH JRW WR EH ZLOOLQJ WR GR D OLWW

things. YouYH JRW WR EH ZLOOLQJ WR ORRN DQG WR WU\ VRF

at something else, and then maybe go back two steps and pick up something you tossed

aside and samaybethis actuallywould ZRUN EHWWHU , PHDQ« LW MXVW J

willingnessand [an] openness to try and to be flexible...
7KH ZRUG 3WU\" ZDV EURXJKW XS E\ HYHU\ VDh@'ileHcddUWLFLS
RI WHFKQRORJ\ WU\ LW ILQG RXW ZKDW ZRUNYV IRU \RX« " ZKI

‘HOO« \RX KDYH WR XVH LW \RX FDQ W EH DIUDLG RI LW

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 learniegantbcontinue

expanding until you've gotten to a good place where you're using technology on a regular

basis.
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SDUWLFLSDQW QRWHG WKDW LW LV DOO DERXW 3 IOH[LELO
ZRUNLQJ $QG MXVW UROOLQJ ZLWK WKH SXQFKHV DQG WU\LC
WKLQNLQJ 3 MXVW NHHS JRLQJ DoQearnddidbaititlapd bBlievBgEHL QJ (
that it can work and trying it, and then when it doesn't work, try something else." Participant 5

DOVR QRWHG WKH LPSRUWDQFH RI IOH[LELOLW\ DQG H[SORUL
technologies. And then you willaéze you can use these different tools in different ways."

Participant 1 shared that they also have a willing spirit regarding technology, rotikg,to
WU\«3UHWW\ PXFK HYHU\WKLQJ , FRPH DFURVYVY DW OHDVW RQ
Participants shared that to be successful, feeling comfortable is important. Participant 3
VXJIJHVWHG WKDW 3,W JHWV HDVLHU ULJKW 6R , PHDQ HYH!

the beginning, [it] takes you a long time. But the more youtusiee more comfortable you get,
WKH IDVWHU LW LV DW FHUWDLQ WKLQJV SDUWLFLSDQW D (
comfortable yourself. Making sure you are familiar with the program, or or tech tool you want to
XVH ZLWK W KB UN\LIGAS\D@ W VKDUHG WKDW WKLY PHDQV 3 \R
>KDYH@ JRW WR JHW RXW RI \RXU FRPIRUW JRQH "~ QRWLQJ N
3 SUDFWLFH«WKH PRUH \RX SUDFWLFH WKH EHdéawdy \RX JH
to evolve is to keep up with the learning curve. They described:
$QG WKHQ DOO WKHVH QHZ DSSV WKDW FRPH RXW \RX N
*UDPPDUO\ EXW WKHUH V PRUH FRPSOH[ RQHV ZLWK KRZ
tostayuponallthQ HZV«VR LW V MXVW DOZD\V JRQQD EH OLNH L
is changing drastically.
Participant 8 shared:

But you'll know when it starts to work. And | 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.
7KLV QHFHVVLWDWHY HYROYLQJ LQ SUDFWLFH 3DUWLFLSDQV
QHHG WR NHHS XS ZLWK WKH WLPHV«” ZKLOH 3DUWLFLSDQW
receive information is different that the way we received infforR& i« VR ZH KDYH WR XVH \
YHKLFOH WKDW WKH\ XVH LQ RUGHU WR DFFHVV WKDW LQIRU|
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 thelesgging wad of technology

on behalf of their studesit

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 tveategories: 1) learning on the support of others, and 2) lifelong

learner. Table 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

Seeling support and Leaning on the tech support, teachers supporting

inspiration from others  support of others  teachers, sharing resources, students ¢
PHQWRUV DVN TXHVWL
FURVV SROOLQDWLRQ~

Lifelong learner Inspired to try something new at all
comfort levels, seek out Professional
development, positive impact of PD, no
formal instruction, figuring it out on youl
own, reexamining practices

Category4.1: Leaning on the Support of Others

3KDVH RQH VXUYH\ GDWD X Q&iefdragamitgHhe inperare&est UVY YD O
integrating technology. In fadhequestion garnering the seconighestoverall mean within the
Values construct was under timeportance sugonstruct 1 = 6.50,SD= 053).0n a #point
Likert scale four (50%) participants (50%) indicategery importantwhile 4 (50%), selected
importantwhen 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 respenses & 7point
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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LOQWHJUDO WR VXFFHVV IRU ERWK VWXGHQWY DQG WHDFKHUV
VXSSRUW RULHQWHG™ QDWXUH RI WKHLU VFKRROYV WHFK WH
FDPSXV DUH WKH JDWHNHHSHUV «$QG ZbaWwWK&loiwd WwKHP ZH FD
QRWLQJ B37KRVH SHRSOH UXQ RXU VFKRRO QRZ ~ 3DUWLFLSDC(
WKDW DW WKHLU VFKRRO 3«WKH\ YH >DGPLQLVWUDWRUV@ D1
good about getting technology into everybody's das&SRPV LQ RQH ZD\ RU DQRWKHU.
WKDW V EHHQ D KXJH ERRVW ~ 3DUWLFLSDQW UHIHUUHG WR
VXSSRUWLYH GHVFULELQJ WKHP DV 3 PRUH RI D FKHHUOHD((
HQFRXUDJHPHQW °

Participants shared that their fellow teachers and coworkers served as yet another support
V\VWHP 3DUWLFLSDQW UHIHUUHG WR WKH WHDFKHUV DW W
that a lot of teachers on this campus actually have variold MO KRXVHY RI WHFKQRORJ\
SDUWLFLSDQW IXUWKHU H[SODLQHG WKDW GXULQJ WKH 3NH!
teachers held their own workshops on everything from Infinite Campus to Pear Deck, which they
GXEEHG “DFODU XMW H FHKQRIRRDIQEQDWLRQ ~ 3IDUWLFLSDQW QRMW
IURP WKH 6WDWH ZDV PRVWO\ JXLGHO L ékvidedEupWordig uHD O Q|
ZLWK WKH VSHFLILFV RQ RXU RZQ "~ 2WKHU SDUWLFLSDQWYV FI
source of support. Participant 2 described leaning on fellow teachers as the best resource and
UHFRPPHQGHG FRQQHFW L @xperiende¢ KiitR ©dHna@dgR who uskDitin their
classroom. So that way you can get ideas and you can kind of spitbal«dé&K HQ \RX UXQ LQW
KLFFXSV \RX FDQ DVN TXHVWLRQV DQG WKHQ JHW VRPH DGY

JRRGQHVV IRU P\ GHSDUWPHQW EHFDXVH WKH\ DUH DOZD\V (
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ZKLOH 3DUWLFLSDQW HFKRHG D VLPLODU IHHOLQJ VXJJHVW
Participant 6 stated:

So being able to lean on people and ask questions. That was a hugejmpact on me

for sure. Having other teachers that have access to all these tools that know what they're

GRLQJ WRR«WKDW V EHHQ UHDOO\ KHOSIXO WR KDYH FRZ

are paid to help and then steer us in the right direction.
S3DUWLFLSDQW VKDUHG WKH LPSRUWDQFH RI 3SDGGLQJ PRUH
VXSSRUW RI R\W8Kdeding/diHdDeRtMdys Yhat people use it [technology]...and finding
what you could adapt to your own classroom, your own teaching style. Because again,
HYHU\ERG\ V WHDFKLQJ VW\OHV >DUH@ GLIIHUHQW ~

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 knowjtanthe 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
studentteacher dynamic that has pervaded traditional education. Participant 7 commented:

And WKDWITV QRW QRUPDO IRU XV :KHQ ZH UH WHDFKHUYV

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[SODLQHG WKH LPSRUWDQFH RI 31RW EHLQJ VFDUHG RI PHV)\
NLGY ZLOO VKRZ \RBROKWZPABDGRNLWKDUHG D VLPLODU VHQWL
whenevelfyou] start learning, you never stop learning, you know, and everyone's a teacher,
LQFOXGLQJ RXU NLGV :H OHDUQ VWXII IURP >RXU@ VWXGHQV
belief regarding the role of studerds mentors:
...just being like a very studle HQWHUHG WHDFKHU«DFFHSWLQJ WKDW
much about it [technology]...there's been things that students have taught me, you know,
VR RSHQLQJ LW XS WR WKHP EULQJLQJ WKHLU NQRZOHG.
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 technologyahta to support
student learningQuality technologysupportedpractices, 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 achiet#ndings helped answer research question

three by revealing distinguishing features of teachers who integrate technology to promote HOT.

Category4.2: Lifelong Learner

In addition to seeking guidance from colleagues and students, participants also shared
opportunities for growtly voluntarily attendingprofessional 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

WKH\ UDQ D IUHH ZRUNVKRS«, Z+ocXive-dayKraimng JadW KH ZKR O+
240



was likemindblowing. 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
FROODERUDWLRQ«WKDW ZDV KXJH 7KDW ZDV VRPHWKLQ.
SDUWLFLSDQW DOVR GHVFULEHG DWWHQGLQJ 3 D *RRJOH 3
PowerPoint, and the drawing one on there, and just different cheat sheets on how to do different
WKLQJY 7KDW KHOSHG PH RXW D ORW Zégatdking R&QJOH ~ 3DUWLF
LQVSLUDWLRQDSDo LwWwas éxéEitéd tR lis8 tech. And | was interested. So, | started
taking a whole bunch of professional development with Google. | don't even know, like Google
Excel, Google Docs, Google, all the Google PD clas®4 ODEOH ~ 3IDUWLFLSDQW Q
EHQHILW RI DWWHQGLQJ 3' FODVVHV ZDV 3 ILIXULQJ RXW ZK
W U\ L @ihdr Wachers describe the benefit of PD and how it helped inspire them to try
VRPHWKLQJ QHZ 3DUWLFLSDQW GHVFULEHG WKHLU UHFHQW
and immediately integrated what was learned in their classroom, allowing thechesdo
observe the inaugural lesson. Participant 1 described an opportunity to attend an International
SocieW\ IRU 7THFKQRORJ\ LQ (GXFDWLRQ ,67( FRQIHUHQFH LQ
many more doors, and doors beyalmbrs, OLNH \RX NQRZ WKLV ZHE RI SRVVLE
QRWHG EHLQJ 3SUHWW\ IRUWXQDWH WR JR WKHUH« ULJKW EH
These myriad opportunities allowed for ongoing growth consistent with remaining a life
long learner. Participant 8 explained this growth process relative to technology integration:
6R DV ORQJ DV \RX UH ZLOOLQJ WR WUXVW LQ« \RXU RZQ
WKHQ \RX ZLOO QRW OHW \RXUVHOI GRZQ DV ORQJ DV \R>
note of what's working for you and what's not.

Participant 6 noted, however, that as-peevice teachers, there is often no direct
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instruction on how to effectively integrate technology into the classroom. This leaves many

teachers:
« MXVW WU\LQJ WR ILJXUH HYHU\WKLQJ RXW RQ \RXU RZC
really taught. Like, | was never taught really how to integrate that [technology] in when |
ZDV JRLQJ WR FROOHJH«LW ZDV MXVW NLQ&@'digueVV XPHG
LW RXW $QG WKHQ HYHQ \RX NQRZ ZKHQ , VWDUWHG RI
KRZ WR XVH DQ\ RI WKHVH DSSV RU DQ\WKL&sbktkidR MXVW \
and error.

Participant 7 also commented on the lack of direct instruction surrounding technology

LOQWHIJUDWLRQ 3:H GLGQ W NQRZ KRZ WR WDNH WKDW NLQG F

because we were never taught to teach like that. But we had to kind dfifiRIXW KR 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 seekimgfessional 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 suggestt#itdinology was integrated
predominantly in loweorder waysBased on a-‘point Likert scalewhen broken down into
higherorder M = 2.68SD= 1.16) and loweprder M = 3.13,SD= 1.15) categories,
overarchingly, participants seléported as integrating technology for understandihg 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 dilen 242,SD= 1.21). Regarding
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participants' Values Belief${=5.31,SD= 1.32),0n a #point Likert scaletheimportance sub
construct was rated highe#f € 5.40,SD= 1.36), whereby participants indicated the importance
of being good at technology integration. Lastly, Ability Belid#s=< 3.86,SD= 0.96) using a 5
point Likert scalejndicatedthat 24 (31.6%) participanstrongly agreedvith feeling
comfortable with technology, while 30 (39.5%greed.Despite participants' aboaerage
values and ability beliefs surrounding technology integration, phase one data suggested that
technology us&vasstill hovering at the lower tiers of Bloom's Taxonomy.

In Phase 2,is themes emerged regarding the way technolegyemployed 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 rolestdeathers 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 collatagion, communication, and ongoing feedback necessary to
strengthen the learning proce$beme four indicated that as access to myriad technology
centered opportunitiemremade available, resources and experiences unfold that would
otherwise not be possible without technology, thus promoting fide 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 studententered, positive learning environment where students thrived despite the
increasingly complex nature of higherder tasks.

Finally, data fronphaseoneandphasetwo were mixedTheme one surrounded the

importance of judicious technology use to promote student success, balancing technology use
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and nondigital tools. Inherent in this theme and supported by phase one survey data regarding
interest in incorporating technology into classroom pracite 6.63,SD= 0.52)on a 7Zpoint

scale SDUWLFLSDQWY LQGLFDWHG WKDW WHFKQRORJ\ LV 3D PX\
benefits and challenges surrounding technology integration, but ultimately, the need to

circumvent issues so they do not detract from the learning experience, capitRIngV HDFKHU V {
abilities to overcome these barriers withoasiation. Phase one survey data echoed this notion

in that participants demonstrated and-sefforted their ability to circumvent technolegy

centered issues to ensure ongoing learnihg @.63,SD= 0.52)based on a-point Likert scale

7TKHPH WKUHH VXJJHVWHG WKDW GHVSLWH WHDFKHUVY FRPIR
practice was commonplace. Participants evolved to feel comfortable with technology, confirming

initial self-reportdataon a 5point Likert scalgM = 4.75,SD= 0.46). Lastly, theme four

surrounded a willingness to lean on others and continuously expand techoeitgsed

classroom practices in the spirit of lileng learning. Through initial seteportAbility beliefs

survey data, participants indicated thed the skills to use technology in the classrobhs(

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! AID CO!CLUSIO!S

Decades of literature suggest that in th&éXrealm (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 tedomeinated clasrooms (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-fmegioeconomic schools,
which tend to use technology in lesvder waysas compared to their higdocioeconomic
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 technologyasbeing used in lowncome, public middle schools in ways that
promotel HOT $GGLWLRQDOO\ WKLV VWXG\ VRXIJKW WR XQGHUVW|
successful technology integration practices tleegupport HOT, with the goal of understanding
their common practices, attitudes, and values.
7KLY FKDSWHU ZLOO H[SORUH WKH VWXG\TV NH\ ILQGLQJ\
literature. Additionally, takeaways pertaining to the conceptual framework will be explored, as
will practical implications and recommendations for future research. Lionitathat 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 basedother words, what participants asked their

students to do (e.qg., participate in digital simulations) or create (e.g., websites) only represented

245



one area of technology integration that supported HOT. Rather, finidamgshe current study
suggest that therocesqup-front teacher planning, delivery, and structuring of the lesson) and

the judicious integration of technology were fundamental precursors to qualipyahetts

and/or learning outcomes. This was made possible by creating a carefully crafted; student
centered learningnvironmentFigure 5.lattempts to visualizthis technologysupported
LQVWUXFWLRQDO DS S U R Dtédkno® @y htsved RefiefsCudi\abilties PIEyedHaU V
vital role in all facets of process, environment, and product, thereby supporting the attainment of

HOT.

Figure 5.1

Instructional Aoproach to Promotion of Technolo@entered HOT Practices

ENVIRONMENT

Supported by active,

discovery-based,

Instructional Approach to student-centered
Promote experiences

PROCESS

Up-front, strategic
planning, delivery, and
scaffolding of the learning

Technology-Centered
HOT

PRODUCT
Leads to the promotion of HOT infused
end products/learning outcomes
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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 invivend,
planning instruction. This occurrdxkforethey 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), effectegraiton requires
NQRZOHGJH RI 3KRZ ZK\ DQG ZKHQ" S UHJDUGLQJ WHFK
teaching practices and thereby promote student learning. Several participants shared that content
andthedesired engroduct dictated technology integration. Decisions regarding pedagogical
SUDFWLFH DUH VXSSRUWHG E\ OLWHUDWXUH DQG VXJJHVW W
WHDFKLQJ DQG OHDUQLQJ  &KIRFKVHWQOPRQWHQWN *BUWHD (9D
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 Kacha et al. (2020the 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. Fidingsfrom this studysuggested commonalities in the ways Title | middle school

teachers plan for and prepare technolodggrated lessons to support HOT.

Scaffolding the Learning

,QWHJUDO WR VXSSRUWLQJ +27 ZzDV WKH WHDFKHUVTY DEL

ZKDW SDUWLFLSDQWY UHIHUUHG WR DV 3JXLGHG LQVWUXFWL
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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 instructioasstepby-step sequence, with
direct instruction followed by eventual opportunities for studentdistfiovery and practice.

Mayer (2004) suggests this degree of structure helps create a robust foundational understanding
of concepts needed for eventbajher levels of cognitive processirigxplicit teaching of

concepts and modeliraf metacognition allowfor 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 structuritigedéarnings

essential for students to ledrowto become critical thinkers (Wijnen et al., 2023). Participants
expressed the importance of clarifying ideas but then backirtg altow students to discuss and
connect with the contenwhile 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 instryaportunities for independent and
collaborative student worlandfeedback, teachers promoted opportunities for higher levels of

cognition through a welicaffolded learning process (Herntndez 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) describpdatessvhereby
WHFKQRORJ\ LV SDUW RI D 3G\QDPLF VA\VWHP" ZKHUH LQWHUI
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 péiog participant shared the importance

RI SEDVLQJ LW DOO R thtdringrtb tha KelddI\ok tGeviéamdeps in the class. Other
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participants echoed a similar sentimetgscribing having tehang technologybased 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 alloweetierspot
suggestions, announcements, and even shifts in how something was explaeed 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 @#kers used applications
like Mentimeter to gain otthe-spot feedbek, which served to tailor the needs of students and
helped drive current and future instruction. These results reflect previous studies whereby
W H D Ré&chindlvgycentered practices ebb and flow in response to emergent circumstances
(Kopcha et al., 2020). These practices allowed for the gradual intensification of learning by first

HQVXULQJ WKDW LQGLYLGXDO VWXGHQWVY QHHGYVY ZHUH EHLC

Finding Balance via Judicious Technology Integration

One unexpected finding was that for successful technology integration to ensue, the
technology itselflid not always assume a leading role. All but one participant expressed a need
for balance when it comes to technology integration, suggesting that paper anevpesal$o
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. Partiifs were observed asking their students to use paper and
pencilwhen takingnotes 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
DOLJQV ZLWK ZKDW $JXOLDU F D O O ldr@-ste®ding pradtideQ V. R1 L Q'+
whereby teachers assign homework that necessitates techibaleegy 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 anbe learning, it also has the propensity to perpetuate
further inequality. Many participants within the study noted these disparities and sought to
balancedigital and nonrdigital resources to counter potentially inequitable practices.

What was also curious about this finding was that although teachers who align with a
learnercentered, constructivist paradigm are said to more aptly include technology in their
classrooms (Francom, 2020; Irwin et al., 2022), Kopcha et al. (2020) sugthestegpear to do
so less often, as constructivist practices tend to take more time thanieaaieeed practices,
due to the complex nature of implementation. This was observed in prabBoethe researcher
arrived for a scheduled observatitwi the participant was readying their students for an
upcoming research assignment, and as such, no technology was employed on that given day
researcher was invited back three days later when preliminary work was complete, and
technology was at the forefront once agdinus the need for balancing and appropriately
scaffolding technology to ensure succeskgasons pushed students towanidger 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 realorld context (Irwin et al., 2022). Participants expressetistin@entsare

3«LQ WKH WHFKQRORJ\ WK H)HBIGCGWHFW R ORKDWR SUHSDUH Wk
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These beliefs align with current research conducted by Irwin et al. (2022), who found that
although technology playedsapplementatole in instructional practicest was crucial in
preparing students for the real world. Other research argues that technology is necessary for
education *DUFtD(9DQGHZDOOH amiddonbmid potedt@l, as well as for success
in the larger global community&  KHDK HW DO *DUFtD(9DQGHZDOOH *D
It should be noted, however, that one participant held fast to the idea that technology
integration should not serve as a supplemEhnis participant felt that technology shoblel
3IXOO\ LQWHJUDWHG LQ HYHU\ DVSHFW RI WKH FODVVURRP ~
overwhelming opiniosof all theother participants, it does align with the work of Ertmer and
OttenbreitLeftwich (2010), who suggested the need for a shift in perspective to one where
technology infiltrates every component of the teachinggssibn 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 cognitivs,l&a&inology

supported lessons should begin with a deliberate, graduated, and structured delivery system.

Finding 2: Promotion of a StudentCentered Environment Allows for Targeted,

Individualized Instruction

The second significant finding centered around the learning environment and the ways it
promoted technologgupported HOT. As participants mindfully scaffolded the learning process,
gradually relinquished authority, and charged students with ownersHip [&arning process, a
studentcentered environment resulted. This surfaced in the classroom when participants

encouraged students to coach their peers, lead collaborative groups, and manage materials,

251



including the technology itself. According to the literature, one benefit of technology integration
is that it cultivates a more studesgntered environment (Firmin & Genesi, 2013; Francom,

*HHU HW DO *RPH] HW DO al, 2018;DinRDRRrGEEHR + O X %D]
Harris, 2018; Reiser, 2001; Ross, 2020; United States Department of Education, 2016) instead of
a teachecentered environment where the teacher uses technology for content delivery
(Pourhosein Gilakjani et al., 2013). Studeahtred 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 responsibilignd authority over their own learning. The concept of a stuckntered
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 ansttelgtered
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 questiongyen 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 cogmit, whereby students were tasked with analyzing, evaluating,
and/or creating content. As a result of a-si@lécted environment, participants were then able to

mobilize, assist, and offer equitable learning opportunities to all learners in their alassroo

Upholding a Constructivist Ideology
Inherent in a studerdentered 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.,)2@itather, 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 knowledgeMitry, 2021) while students were given the opportunity to connect new
knowledge to previous learning (Anderson et al., 200%yck, 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 moeattmmsd practice
(OttenbreitLeftwich 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, isgt@f relying solely on selfeport 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; Fraoom, 2020) and do so in higherder 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 Darlittammond (2016), technolodpenefits
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 sugg@T skills (OttenbreH_eftwich 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
WKDW VWXGHQWY OHDUQ EHVW 3SWKURXJK HSLSKDQ\ " )LQGLQ
student work samples suggested that these partidigdehiconstructinst principles promoted

HOT practices.

Espousing a Shift in Roles

Findings suggest that promoting studeahtered, constructivist beliefs necessitate a shift
away from traditional roles. Participants no longer assumed a fixed responsibility for content
GHOLYHU\ DQG LQVWHDG GHVFULEHGUWKHFNVH@RW VQVW KDL Q
YDULHG 6RPHWLPHV WKDW PHDQW EHFRPLQJ WKH 3VDJH RQ \
VXFK DV 3VRXQGLQJ ERDUG” ZHUH DVVXPHG 7KHVH UROH FKLC
instructional process. Keiler (2018) dabed this as an evolution of teacher identity and the
DELOLW\ IRU WHDFKHUV WR-FNUWXKBWIQ WDGQARZPLFSH RKR1 W HDWF KD
result of this shifting dynamic that participants were able to move about the classroom and assist
studens while others remained se#liant. 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 patetfficulties associated with
this challenge, particularly with regard to technology. One shared that part of being a student
FHQWHUHG WHDFKHU BRWY N NHREZ LQO OVWB YW PXFK DERXW LW
Another commented on the challengmay present in deviating from the traditional student

WHDFKHU G\QDPLF ZKHUHE\ WKH WHDFKHU LV QR ORQJHU 3WHEk
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Findings suggest that part of a successful technetegyered classroom is cultivating a
studertcentered environment wherein teachers assume diverse and flexible roles. For
technology to be used in promotion of HOT, this shift is imperative to enssteidénts have
equitable access to instruction, ample opportunities for practice, and supportive scaffolds
necessary for success. Overwhelmingly, participants in this sttdynly acknowleded the

importance of this dynamic role shift but ultimately eatd®d 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 ofiggas 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 ineeascessibility 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 toraplete 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. (2648gdon
this notion, suggesting that relying strictly on tesised instruction can potentially impede
learning as students are not exposed to the multitude of ideas and information offered by a
technologyrich experience. This was observed finsind in tle Title | 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 technedagported options,
participants were able to extend opportunities for their learners to create versus solely consume
material (Geer et al., 2017). In addition, students were ablev&dageanalytical skills, for

example, when comparing pr&and posffitness 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 arrigehigher 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

(PourhoseirGilakjani et al., 2013).

Opportunities and Experiences

Diverse, technologyich 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 featitiomal 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 waseaetithrough games for skill and
concept review when ramping up to more complex levels of content creation via Quizizz or
JDPHV OLNH WKH 2UHJRQ 7UDLO $PSOH RSSRUWXQLWLHV ZHI
expressed by participants, which the literatsuggests 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 enduct a reatime 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 acdutined
environment (Lim & Tschopybarris, 2018). One participant provided opportusifier 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 andWealapplication 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 atent, consistent with the work of Siefert et al. (2019), who studied
technology use practices for English learners in Title | middle schools.

Participants also described the wlmle use of Google tools, particularly theSGite of
WRROV RU 3*RRJOH HYHU\WKLQJ " LQFOXGLQJ WKH EDVLFV O
for the expansion of curricular opportunities via technologicabopt This aligns with the work
of Kormos (2021), who suggests that the6 X LWH Rl WRROV UHIHUUHG WR DV 3¢
WHFKQRORJ\" S SURYLGHYV XQOLPLWHG RSSRUWXQLWLH?®
concepts, showcase their learning in tiplé ways, and, because the tools are devoid of pre
H[LVWLQJ FRQWHQW QHFHVVLWDWH OHDUQHU FUHDWLRQ ,Q
SURGXFWLYLW\ E\ DGGLQJ 3GLJLWDO DUW DQG LPDJHV YLGHI
whereby participantasked 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 toolgortsoipthe
FRQVWUXFWLRQ RI NQRZOHGJH E\ ZKLFK 3 VWXGHQWY OHDUQ

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

technologysupported end products.

Leveraging technology tools

Another interesting aspect was the reminder that technology use practices should not be
adcedmerelyfor 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., 204¢ad
technology should support the content (Harmes et al§)201d be leveraged as a tool students
learn with (Kopcha et al., 2020). When examining student work samples, it was evident that
technology sernwin support of the contenbutthe how the tools and applications were usdéat!
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 artberiexels. This finding is
FRQILUPHG LQ WKH OLWHUDWXUH VXUURXQGLQJ %YORRPYV 'LJ
cognitive levels are attached to the skill being assessed and not the technology itself
(Munzennaier & Rubin, 2013). This also supports the work of Churches (26&§)onsible for
WKH XSGDWH WR %wWhBsaRetvat 7t s RN@deI3ario start with remembering
and work your way up to creatiolmstead 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. Fexample, searchinipe internet, which is deemed a LOT skill
on its own, is necessary to take paréventual HOTpractices, such as evaluating credible
sources, conducting research, or creating a written piece based on new conceptual knowledge.
For technology to be integrated in higleeder ways, tools can surface in dynamic ways that

may encapsulate lowéevel skils 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 gradeakification of rigor means

including LOT skills to meet with eventual higher levels of complexity.

Finding 4: Valuing Technology Helps Support Integration Practices

7KH ODVW ILQGLQJ VXUURXQGHG SDUWLFLSDQWVY YDOXH
ways these beliefs positively impact student learning. According to Wijnen et al. (2023), it is
LPSHUDWLYH WR XQGHUVWDQG WHDFKet to grpniotd BQTHAY UHJIDUGI
FODVVURRP SUDFWLFH 3DUWLFLSDQWY RYHUZKHOPLQJO\ VKI
described the many benefits it offers for both the learning process and the eventual product or
outcome of that learning. Survey data from the gijfatse two participants confirmed this
notion. That is not to say all participants were initially technolegthusiasts. Several described
that early in their practice technology served as a backdrop to instruction or it was appropriated
mainly for teacheuse before eventually being placed in the hands of students. One participant
even shared never having enjoyed technology irtdalay life but understood the positive and
necessary implications for students in both academic and workplace settingesfk,dhat
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 regardiggimportance 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 environmeas ihtegrated in more
compelling and divergent ways. This aligns with the previous work of many researchers, some
dating back over a decade, who found that tealbbler beliefs surrounding the role of
technology in support of instruction could influerthe extent to which it is included (Ertmer et
al., 2012;rwin et al., 20220ttenbreit/HIWZLFK HW DO DQG KDV WKH 3V\
UHODWLRQVKLS ZLWK LQWHJUDWLRQ™ %DUWRQ '"HIWHU
, W LV DOVR LQWHUHVWLQJ WR QRWH WKDW WHDFKHUVTY R
their values and beliefs (Keiler, 2018). All participants who initially expressed high comfort
levels attributed it to previous positive experiences surroundingd&dy) 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 techoetigyed
experiences positively impact current value belgefisounding 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 experiencesttvtechnology cultivate optimistic beliefs surrounding technology and its

propensity to amplify practice.

Self-Efficacy and Overcoming Obstacles

,Q DGGLWLRQ WR KROGLQJ KLIJK YDOXHV EHOLHIV SDUWL
integration also played a vital role in integration practices. Title | middle school teachers shared
and exhibited high degrees of comfort in their ability to integetkrtology 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 participdidated fair levels of
confidence in using and integrating technology in the classroom setting (Gomez et al., 2022).
+DYLQJ VWURQJ E Hé&¥icaty\acbapdirRyQ@oHdsvareh1i©d key indicator of a
WHDFKHUYTV DELOLW)\ W Rys.tiGaFpPonGiei2 Mttty kRsOGoied eDalz
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 practimes.
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
SSURYLVLRQHU RI WKH WHFKQRORJ\" YWwWRerd/HOT prladtide3W XD O KDQ
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 thiassroom. Aligning with their seleport 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 everyhing from participants helping charge devices, sharing documents among students, or
even ensuring otask behavior without detracting from instruction. This finding is supported by
research, where according to Gomez et al. (2022), having a strong bdkeé€HfV FDSDFLW\ WR

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. Thi®wal across all
participants, whether they were initially secure in their technet@yered practices or not.
Participants continuously echoed a willingness to experiment, try, remain flexible, and be open
to possibilities. Research suggests that pmocess, 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, wherebyhallenges 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 stetgate environments
(OttenbreitLeftwich et al., 2018). Findings from Kormos (2022), who studied the ways teachers
JDLQ VNLOOV VXUURXQGLQJ WHFKQRORJ\ LQWHJUDWLRQ DO\
OLNHO\ VRXUFH” IRU DFTXAIlLakeQriie @ khg comekt@iQhs stBdy.
Participants described their evolution in practice while growing through discomfort and holding
fast to learnecentered practices.

Experiences surrounding the COVII® pandemic also suggested a propensity for
RYHUFRPLQJ FKDOOHQJHY DQG VWHSSLQJ RXWVLGH RQHTV FI
onset of this study, schools were emerging from the pandemic and seeking equilithiirm wi
WKH FRQILQHV RI D QHZ QRUPDO 6HYHUDO SDUWLFLSDQWYV V
pandemic allowed for growth and opportunities to experiment using technology to support

student learning in new and different ways. These findings alignowrtient 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 disoguenovativeand
FUHDWLYH ZD\V WR WHDFK 3RQ WKH IO\" *DUFtD HLVYV
waters (Jones et al., 2022). Findings from this study cause one to wonder if the pandemic, a time
of systematic upheaval, further influenced plagticipantv] ZLOOLQJ VSLULW-DQG FDSEC
taking.

7KH ILQDO WDNHDZD\ VXUURXQGHG SDUWLFLSDQWVY EHO
support of student learning. Despite obstacles and challenges, participants viewed technology as
valuable and, therefore, made it a priority in practice. Likewis@, abdity to do so greatly
impacted use practices. Regardless of initial confidence and comfort levels, Title | middle school
teachers ascribed this successful integration to a spirit of willingness built on trial and eror, risk

taking, reflective practe, 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 daalgvide in Schools
JUDPHZRUN %ORRPYV 'LILWDO 7D[RQRP\ 8VH B3UDFWLFFH
Constructivism, and (4) Barriers to Technology Integration Model. Findings will be explained

within the context of these various frameworks.
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7KH /HYHOV Rl 'LJLWDO 'LYLGH LQ 6FKRROV )UDPHZRUN DQG ¢

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 ta@meopdy of use in
low SES, Title | 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. TherefoeY H SUDFWLFHYVY ZHUH REVHUYHG LQ |
Digital Taxonomy, a hierarchical structure (Bloom, 1956; Krathwohl, 2002), with each level
delineating increased cognitive complexity (Anderson et al., 2001; Vongkulluksn et a)., 2022
from lowerorder to higheworder 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; R0H8y, Hohlfeld et i,
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 nmamaasge for HOT. This
increase can be attributed to the inclusion of myriad technalobylearning experiences that
promoted increased rigor as well as opportunities for analysis, evaluation, and the creation of
content in line with the upper tiers f BRRPV 7D[RQRP\

3HU +RKOIHOG HW DO WKH JRDO RI OHYHO WZR XV
DQG JDLQ IOXHQF\" S WKURXJK VWUXFWXUHG VXSSRUW \
three (individual student empowerment), or seamless technolagyatibn. According to
previous researclit, is at this point in the instructional procdabatteachers 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. Additionallyparticipantsvere observed using technology to promote studentered
experiences that promoted content creation, which according to Hohlfeld et al. (2017), is less apt
to occur in low SES schoolBindings from this study suggest thattechnologyintegratedHOT
practicedn Title | public middle scholsare attainabledespite longstanding inequities
surroundingts usein the K-12 realm (Hohlfeld et al., 2017).

Further, TIMO 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 Bldoni D[RQR P\
(creating, evaluating, and analyzing) (Winkelman, 2020). Thus, findings suggest a deviation
from the literature whereby exemplary technolagntered use practices were observed in
disadvantaged school settings in ways that promote B®Tntegrating the Digital Divide in
6FKRROV )UDPHZRUN DQG %ORRPYV 'LIJLWDO 7D[RQRP\ 1LQGL

use practices surfaced that may have otherwise been overlooked.

UsePractices: 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 prsdiieng,
communication, and collaboration. Additionally, leargentered pratces 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 toGonztlezSalamancat al. (2@0), teachers are instrumental in the integration of

21stcentury 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 21stentury practices. For example, participants emphasa&boration 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 asynchronousiya common document. Noting the

importance of collaboration as a fundamental 2&sttury skill that promotes HOT, Churches

LQFOXGHG WKLV HOHPHQW LQ WK Hatdmdbmy.VHG YHUVLRQ R

By examining technologyntegrated practices through the lens of tHzlHramework,

the goal was to better understand how critical thinking and problem solving corttidH© T

practiceswhich were delineated in the conceptual framewotkegsareas of focudn the end,

collaboration and communicati@iso surfacedsintegralcomponentslnevitably, the inclusion

of technologycentered collaborative endeavors led to the creation of varied end products

whereby students showcased learning in variousdrgrder waysBy PHUJLQJ % ORRPYV 'LJ

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 vmagst 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 prsbleng and

critical thinkingvia inquiry learning. These myriad opportunities, pervasive in practice, reflected

a constructivist ideology whereby students built knowledigigry, 2021) in an active, self

directed environment (Dewey, 1915). According to Cardullo et al. (2017), Hallt(@015), and
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Liu et al. (2020), to achieve higher levels of cognition, studentered learning opportunities
should be employedBy 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 stuceht#e
dynamic, creating a learning environment conducive to technology integration whereby HOT
practices were optimizeds delineated inhe conceptual framework, by examining use
practices through the lens of a constructivist pedagogy, which promoted a-leantered
environment, myriad technologgupported HOT opportunities surfaced.

Lastly, through a learning process that cultivated HOT infused withc2bgtrry skills,
along with the promotion of a learreentered constructivist environment, the outcome of
classroom instruction resulted in a variety of end products. Findings wianeodt/artifact
DQEQDO\WLY H[DPLQHG WKURXJK WKH OHQV RI %ORRPYV '"LIJLWL
of higher order use practices whereby the most upper level, creating, made up 46% of student
work samplesThe overall HOT opportunities (creatingvaluating, 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 feantered classroom

approach.

Barriers to Technology Integration

Two types of barriers impact successful technology integration (Vongkulluksn et al.,
2018) and potentially influence effective HOT, studeenitered practices (Ertmer, 1999; Kopcha
et al., 2020). Since firgirder barriers remain outside of the scope ather control (Irwin et al.,
2022), this study focused on seceordler barriers (Vongkulluksn et al., 2018), which included

SDUWLFLSDQWVY YDOXHYV EHOLHIV DQG DELOLW\ EHOLHIV %F
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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 et2022; 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 participantexpressed theriportance 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
VWXGHQW OHDUQLQJ QRWLQJ WKH SRWHQWLDO SRVLWLYH LI
endeavors as well as future pursuits. Though these barriers have the propensity to derail
transformative practices, findings suggest that participants not ondsepelfted 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 technalegered learnindgresults
found in research question three aiigwith the Barriers to Technology Integration model,
VXJIHVWLQJ WKDW W H D F K H ultwitelygavetrHihiDe@i@olbdintegratéd\ EHOLH |
practices

The results of this study suggest that to attain higher levels of cognition, movement
between HOT, 21stentury skills, and constructivist practices is fluid and dynamic in nature.
Prior to the onset of the study, the researcher viewed techribitagyaton as a more linear
(stepby-step), outcomdased 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 erapis on curation of a studecgntered

environment conducive to those ends. As a result, the outcome was a variety of teehnology
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supported, HOTinfused 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 mesge@ral frameworks, offered a
comprehensive understandingatiffacets otechnologysupported HOT practicemcludingthe

learning process, environment, as welpesductsbutcomes.

Limitations

Despite best efforts to design and implement a-stelictured study, limitations surfaced.
Since this study sought to understand teachers' technitagyrated practices that promoted
HOT, what students learned, as a result of those practices, remakrexvn. Focus was on the
OHYHOV RI WHFKQRORJ\ LQWHJUDWLRQ DV WKH\ FRUUHVSRQUC
Taxonomy, but this did not translate into whether increased knowledge resulted.
$GGLWLRQDOO\ WKUHH 7LWOH , SXEOLF PLGGOH VFKRRO
the study, potentially limiting inference transferability to populations beyond this scope.
According to Guest et al. (2020), a goal ef®phase two participantsag 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 threbaols were represented in qualitative findings.
Other limitations surrounded sekport 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), incicidsgyoom
observations, senstructured 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 resequitidy realized that not
enough information was provided for each sample in order to conduct an accurate and effective
analyss. 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;geéned 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 anguccess criteria in the form of rubrics or checklists that guided the learning.
Future research shoutdke into accourthe need foprocuringadditional information
surrounding assignmenighen collecting studergenerated artifacts for analysis.

Another limitation was the scant number of participants whersplirted high scores for
thecreatingsub-construct of the survey, which was under the HOT category. The final HOT
guestion asked participants how often they asked studepdsticipate 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 I&év=1.70,SD= 1.02), the lowest, in fact,
among all other questions, potentially skewawgrall 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 natuirélogs and online forums, and the exdianging 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 fqotential phase two follomap. However, of the 37, only two (5%) fell

into the 4.65.0 @gree/ strongly agreeHOT mean range, thus necessitating the implementation
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of a broader scale (2.7®.00) for recruitment purposes. As a result, HOT scores may have been
VNHZHG DQG QRW UHIOHFWLYH RI DFWXDO FODVVURRP SUDFV
in some cases, were less than average, thereby potentiadlgtingpfindings. Future researchers
should consider updagthe TXHVWLRQV VXUURXQGLQJ FRQ(R06BRW FUHDWL
WKLUG LWHUDWLRQ RI %ORRPTV 'LIJLWDO 7D[RQRP\ ZKLFK SU
of content creationmay no longer @ve relevant.

/IDVWO\ WKH WLPLQJ RI GDWD FROOHFWLRQ PD\ KDYH SU}
data collection took place during a busy time of the school year (end of the semester and
upcoming holidays) for prospective participants. Surveys were dissemingiadibg 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 tfihe 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 goo

Implications for Practice

Findings from this research have widEaching practical implications foesearchers,
practitionersand schoclevel leaders.Implications for each stakeholder will descussed 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 yseactices, 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 lowincome school settings where the literature suggests that disparate technology
use prevails, inevitably eclipsing transformative prastiboreover, 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 @Association for Middle Level Education (AMLE), were more

deeply impacted than other grade leuwhlie 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
classroonto 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 iat whereby
students can create and innovate throughweald experiences, we are ultimately preparing
them to take their place in a global digital world (Hohlfeld et al., 2017). To empower (Andrade
Johnson, 2019) lowncome students and avoid furthdisenfranchisement, a better
understanding of technologyse practices has faeaching implications for researchers. This
includes the continuous examination of ways technology can serve to transform learning
(Vongkulluksn et al.2022. With the eveichanging nature of technology, particularly artificial
intelligence (Al), 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 populatiotingrfur

exacerbatinghe digital divide.

272



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 undevipigs of integrative
practicesFindings from this study suggest thgtusing a mixed methodology, moving away
from mere quantification to better understand perspectives vadthigon ofthick, rich words
from the participants themselves, a deeper tstdading otechnologycenteredHOT practices

in low-income middle schools ensued.

Practitioners

As a researcham this project as well e experienced middischool practitioner
findings surfaced thahayhelp guide teachers in their quest for more technoetesgyered
classroomsFirst, findings can support technologytegrated instruction at the middle school
level by emphasizing the importance offupnt strategic planning, delivery, and scaffolding of
the learning process. This is supported through the inclusion of techrinfaggd $rategies
surrounding collaboration and active, discovbaged experiences that cultivate increasingly
complex levels of cognition. Such practices empower learners as content creators rather than
passive consumerghis seems likanobvious practice, buvhen peeling back the layers of
effective technology integration, uttimatelybegins with the end in mindvith 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 weplanned, scaffolded learning process, comprised of varied cotngst
based experiences, which lends itself to a studentered environment, thereby promoting

HOT-infused eneproducts Therefore employing this instructional approacian help educators
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conceptualize and materialize ways to instantiate technaoggorted learning more effectively
in curricular practicelt is recommendethat practitioners focus less on the outcome or end
product initially, but first emphasize a weléfined learning structure and classroom
environment conducive to those enlfsline with the middle school philosophy, an environment
WKDW LV 3ZHOFRPLQJ LQFOXVLYH DQG DIILUPLQJ IRU DOO’
create a learning community where all membbeet safe, can make mistakes, learn from them,
DQG 3IDLO IRUZDUG” 5XJJOHV 6FKLJXU S

This study also has the potential to guide other teachers, particularly in Title | middle
schools, to an understanding that effective technology integration is dynamic. As participants in
this study shared, sometimest 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 studetitgy star
small with just a few applicains, and finding what works best for the learners in the classroom.
It is recommended that classroom practitioners begin with a few techrwdoggred
applications they feel comfortable using as a springboard for more complex programs to promote
a gradubrelease of responsibility. With that, the role of the teacherssbifine of guide or
facilitator, thereby promoting an environment conducive to meeting the needs of all learners in a

way that increases learner autonomy.

SchootLevel 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 thesteptand 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 -avockers, fellow

teachers, and the students themselves as internal systemsat.stippse 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 praesi@and employ technology equitably (Cheah et al., 2023).
Additionally, to move into transformative practices, scHeokl leaders should support

the innovative nature of technology as it continues to evolve (Ruggles & Schigur, R023)

HDV\ WR VXSSRUW 3VORZLQJ RU WXUQLQJ R.IHow&varthlsVH” " 5XJJ(

diminishes the benefits of technology and our abilitietch students how tamployit

effectively, therebyositioring themfor success in an ewshifting, technologycenteredvorld.

This is particularly important as we navigatereased opportunities to incorporateerging

technologies such as Al into the classroorhis information has great potential for schémlel

administrators and coaches working in Titchools, 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
widee VFDOH XQGHUVWDQGLQJ Rusdprattices HERE Krid dtitgdes) WikaK QRO R J\
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 pjJatructure, 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 | 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 agditiacomparing
technology integration practices in low SES schools alongside more affluesijttehpublic
schools, an even broader understanding of overall use practices, along with additional concrete
examples of quality teaching via technology, Idogurface.

For purposes of this study, no demographic data was collddmuever future research
could benefit fronthis addedinformation As suchrecommendationsicludethe need to better
understand teachers' years of service relatéieiotechnology integratiopractices By
examining teachers at the varying stages of their careers (novicearmeel, and experienced)
through a growy-group comparisant mayhelp shed light on teachers' expertise relative to
technologysupported HOT integration at theaskroom levelAdditionally, examining
integration practices through the lens of gender may offer additional insights regarding
confidence and comfort using technology &y and ifthatimpactsclassroom application.

This study focused specifically on middle schools and examined technology use practices
across all content areas combined. However, more actionable espéeific strategies could be
HIWUDSRODWHG DQG VKDUHG E\ H[DPL QracidesWithiD getifid VY WHFK
subject areas. During sesstructured interviews, one participant expressed this sentiment,
VWDWLQJ 3, GRQTW NQRZ ZKDW , GRQIYW NQRZ $QG VR , JXH
about some of the different ways that othexeadors are using technology as it relates to my

FROQWHQW DUHD«" $GGLWLRQDOO\ H[DPLQLQJ JUDGH OHYHOV
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vertical alignment regarding how, and if, H@&ntered 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 aregsendently 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 lovevel ways(Andrade Johnson, 2019; Cheah et al., 2@8an,
2016; Hohlfeld et al., 2017Reinhart et al., 2011; Rogers, 2016; Sardone, 2019; Tate &
Warschauer, 2017; Tawfik et al., 2016; Thieman & Cevallos, 2017; Warschauer, 2007;
Zielezinski & DarlingHammond, 2016) compared to their high SES counterparts. This disparate
practice even applsetohowtechnology is employed. In fact, Kopcha et(aD20) noted that
after almost twenty years, classroom technology use still generally reflects a-teatieeed
paradigm. Given the inequities between 18&S and higiBES schools regarding technology
use practices, this study sought to uncover exemplse practices in loncome schools in an
effort to begin shifting views of these schools toward a more strdyagid perspectiv@o this
end, this study successfully revealed expert teachers' practices surrounding technology
integrationas well asharedhe rich stories accompanying their qedst transformative
practices.
$FFRUGLQJ WR $U\ HW DO WKH JRDO RI WKH ZULWH
JURP WKLV VWXG\TV TXDOLWDWLYH SKDVH LQFRUSRUDWI
overarching takeaways emerged: (1) structure on the frontllemd dor increased complexity
on the back end; (2) promotion of a studeamntered 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 lowevel technology use in disadvantaged school settings, Title | middle
VFKRRO WHDFKHUVY S$ilizitwWaluFaiiygedE ddepgaHurg frotm@his narrative.
This study provides educators, administrators, and curriculum designers, among others, with
valuable insights into the application of technoksgypported HOT practices in leimcome

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 sheweth@t 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 studentstfoe 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 vinerable populations.

The goal of this research was always to elucidate exemplary teacher practices
surrounding technologintegrated HOT occurring in Titlemiddle schools. Zielezinskind
Darling+DPPRQG ILWWLQJO\ VXJIJHVWHG WKDW ZKHQ LW FR

PXVW UHPHPEHU WKDW WKH PRVW LPPHGLDWHO\ UHOHYDQW |
By examining how exemplary teachers integrated technology to pronatarHow-income

schools, where these practices are typically less pervasive, the aito pravoke 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 outlowkereby technology is being integrated

HTXLWDEO\ DQG 3ZLWKLQ HYHU\RQHYV UHDFK"~ *DUFtD(9DQGH
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APPEIDICES

APPEIDIX A: SURVEY COISEIT FORM (PHASE 1)
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APPE!DIX B: SURVEY IISTRUME!T
Copy of Surveyto be used with permission from Bowman et al. (2020).

Value beliefwas measured using goint Likertscale survey from Wigfield and Ecclez00Q
LWHPV &URQEDFKTY{V . ZLWK HQGSRLQWValukredolyDWH G ¢
of Achievement Motivation, value was measured using the latent factors of intrinsic value (2
items), utility (2 items), and attainment (2 items). These coctsttagether make up the value
variable.

*Interest
1. In general, | find spending time on integrating technology into my lessons (very
boring tvery 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 usefutvery 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 impogtanportant)
6. Compared to most other aspects of teaching, how important is it for you to be
good at integrating technology (not at all importairhportant)

A Likert-scale survey from Kopch2@1l2 ZDV XVHG WR P HabiNtydigligis\6HD FKHU V
LWHPV &URQEDFKT{V . ZKLFK LV D ZLGHO\ XVHG DQG YDOL
perceived ability toward technology integration.

*Ability

| feel comfortable teaching with technology.

| have the skills necessary to use technology in the classroom.

| handle technology issues in a timely manner.

Very little class time is spent on resolving technology issues.

| spent most of the time facilitating learning instead of solving technical issues.

abswnhpeE
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Technology integration practices: lower and higher order usage

7KH RXWFRPH YDULDEOHY ZHUH IURP D VXUYH\ EDVHG RQ %O
created by the authors (Vongkulluksn et 2019. Nine items targeted technology use for lower
RUGHU WDVNV UHPHPEHULQJ LWHPV XQGHUVWDQGLQJ l
. DQG QLQH LW H Poxtdevwdsks (ahalyErg (& itedrs)Hdvaluating (3 items),and
creating BWHPV &URQEDFKTV . 7THDFKHUV UHSRUWHG KRZ R
specific activities using technology (Ovee to 5.very often).

+RZ RIWHQ GR \RX DVN VWXGHQWY WR XVH WHFKQRORJ\ WR«

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 | 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 ontheir own learning progress

Create

16. Create an audiwisual 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 explainedSarthey consent form
please provide your name and contact information (email) belowr his 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!IDIX C: PERMISSIO! TO USE BOWMA! ET AL. (2020)
SURVEY

Amy Var <amyvar@hawaii.edu> Wed, Apr 20, 2022 at 3:55 PM
To: bowman.1359@osu.edu

Aloha,

| am a PhD student at the University of Hawaii at Manoa and am interested in Bloom's Digital Taxonomy and perpetuation of higher order thinking skills in the K-12 setting.
| recently read "Teachers’ exposure to professional development and the

quality of their instructional technology use: The mediating role of teachers’ value and ability beliefs" and was wondering if you would be willing to share copies of the
following three instruments with me for potential use in my dissertation:

1) Technology int: ti i lower and higher order usage based on Bloom's Digital Taxonomy. | was graciously granted permission via Vanessa Vongkulluksn
to use the CET scale but see that the survey you mention has 9 lower order and 9 higher order items and fits the context of my work perfectly. (I noticed the Final CET
looks different with only 10 items)

2) Perceptions of second order barriers- values beliefs about technology -"In general, | find spending time on integrating technology into my lessons (very boring — very
interesting)" and about technology and ability beliefs- ™| have the skills necessary to use technology in the classroom."

Right now | am in the proposal stage of my doctoral journey and am looking at valid and reliable potential instruments to use. If | were to use the surveys in any capacity |
would most definitely seek permission first, and would include proper attributions when doing so. Additionally, | in no way plan to sell or use it for any other purposes.

Thank you for any help you can provide. | am new to this process, so please let me know if there are additional steps needed.

Sincerely,
Amy Var

Bowman, Margaret A. <bowman.1359@buckeyemail.osu.edu> Fri, Apr 22, 2022 at 5:14 AM
To: Amy Var <amyvar@hawaii.edu>, "bowman.1359@osu.edu" <bowman.1359@osu.edu>

Hi Amy,

Thank you for reaching out! Sorry for the delay. | am happy to share these instruments. | hope they will be of good use to
you. Please let me know if you have further questions or want to discuss.

0

THE OHIO STATE
UNIVERSITY

Margaret A. Bowman, PhD

Amy Var <amyvar@hawaii.edu> Fri, Apr 22, 2022 at 5:39 AM
To: "Bowman, Margaret A." <bowman.1359@buckeyemail.osu.edu>

Good morning and Thank you so much!

| am a middle school teacher and focusing on teacher tech use relative to Bloom's at the 6-8 level. These instruments
align perfectly. Would it be ok with you if | use these surveys in my study? If so | would include proper attributions, provide
you with a copy of my final work, and comply with any other necessary terms and conditions as requested. Additionally, |
in no way plan to sell or use it for any other purposes.

With gratitude,
Amy Var
[Quoted text hidden]
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Bowman, Margaret A. <bowman.1359@buckeyemail.osu.edu> Fri, Apr 22, 2022 at 5:52 AM
To: Amy Var <amyvar@hawaii.edu>

| was a middle school teacher as well before | pursued my PhD. What subject(s) do you teach? And what specifically will your PhD be in?

Of course you can use these scales! | am pleased they can be of use! And | would love to know more about your dissertation and results you find. If | can be of any more
help, please let me know. | know all too well that this is a very stressful time for you. | had to lean on many people to get through it. I'd love to pay it forward.

Best of luck to you!

Margaret Bowman, PhD

Learning Technologies

Department of Educational Studies
College of Education and Human Ecology
The Ohio State University
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APPEIDIX D: THE TECH!OLOGY II'TEGRATIO! MATRIX
(TIM)

The Technology Integration Matrix
Table of Summary Descriptors

TheTechnology Integration Matrix (TIM) provides a framework for describing and targeting the use of technology to enhance

learning. The TIM i

constructive,

five i h istics of ful learning envir active,
ic, and goal These istics are d with five levels of technology integration: entry,
i and transformation. T her, the five ch istics of ingful i i

and five levels of technology integration create a matrix of 25 cells, as illustrated below.

.5
LEVELS OF —
TECHNOLOGY ENTRY ADOPTION ADAPTATION INFUSION TRANSFORMATION
INTEGRATION LEVEL LEVEL LEVEL LEVEL LEVEL
The teacher begins to The teacher directs The teacher facilitates The teacher provides The teacher encourages
use technology tools students in the the students’ explora- the learning context and || the innovative use of
to deliver curriculum conventional and tion and independent the students choose the technology tools to
content to students. procedural use of use of technology tools. technology tools. facilitate higher-order
technology tools. learning activities that
may not be possible
CHARACTERISTICS without the use of
OFTHE LEARNING technology.
ENVIRONMENT
ACTIVE Active Active Active Active Active
LEARNING Entry Adoption Adaptation Infusion Transformation
Students are actively engaged in i Ci i Ci i Choice of tools and Extensive and
using technology as a tool rather than received procedural use of tools independent use regular, self-di d i use
passively receiving information from of tools; some student use of tools
the technology. choice and exploration
COLLABORATIVE Collah : Collah . Collah 5 Collah : Collab .
LEARNING Entry Adoption Adaptation Infusion Transformation
Students use technology tools to Individual student use Collaborative use of Collaborative use of Choice of tools and Collaboration with
collaborate with others rather than of technology tools tools in conventional tools; some student regular use for peers, outside experts,
working individually at all times. ways choice and exploration collaboration and others in ways that
may not be possible
without technology
CONSTRUCTIVE [ i C i [ i C i C i
LEARNING Entry Adoption Adaptation Infusion Transformation
Students use technology tools to Guided, use for Choice and regular use Extensive and
connect new information to their prior to students use for building building knowledge; for building knowledge unconventional use
knowledge rather than to passively knowledge some student choice of technology tools
receive information. and exploration to build knowledge
)
AUTHENTIC Authentic Authentic Authentic Authentic Authentic
LEARNING Entry Adoption Adaptation Infusion Transformation
Students use technology tools to Technology use Guided use in activities Independent use in Choice of tools and Innovative use for

link learning activities to the world
beyond the instructional setting rather

unrelated to the
world outside of the

with some mea
context

gful

activities connected to
students’ lives; some

regular use in
meaningful activities

higher-order learning
activities connected to

than working on setting student choice and the world beyond the

assignments. exploration instructional setting
GOAL-DIRECTED Goal-Directed Goal-Directed Goal-Directed Goal-Directed Goal-Directed
LEARNING Entry Adoption Adaptation Infusion Transformation

Students use technology tools to set
goals, plan activities, monitor progress,
and evaluate results rather than simply
completing assignments without
reflection.

Directions given;
step-by-step task
monitoring

Conventional and
procedural use of tools
to plan or monitor

Purposeful use of tools
to plan and monitor;
some student choice
and exploration

Flexible and seamless
use of tools to plan and
monitor

|

Extensive and higher-
order use of tools to
plan and monitor
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APPEIDIX E: 'TERVIEW PROTOCOL

Interview Protocol (Phase 2)
Name of Study : Examining Technologintegrated Higher Order Thinking Practices at Title |
Public Middle Schools

Research questions:

RQ 2: Among identified exemplary teachermw is technology being integrated in Title
| 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. | 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 | am a PhD student in the Learning Design and Technology Department at the University of
Hawaii at Manoa. In addition, | am a fellow Hawaii State Department ofdiduncteacher. | am
extremely grateful that you have elected to participate in phase two of my study and | am eager
to learn more about your technoleggntered classroom practices as well as your beliefs
surrounding technology integration. You were s@ddor participation based on your reported
technology use in the phase one survey. Today | 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, | want to make sure that you are aware that this interview poses no risks to you
and in fact, your identity will remain confidential. | will not report any information that could
potentially identify you and pseudonyms will be used. Intadd 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 interpretatis 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, \8kipmay
those as well. Do you have any questions regarding this informed consent? Do | have your
permission to proceed with the interview?

To better assist me in the analysis process, | would like to record our session today using Zoom
audio/QuickTime. As the researcher, only | will have a copy of this recording and it will be
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destroyed after transcription and verification. When transcribing, | 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 thamg guestions regarding my intent to

record today? Do | have your permission to record our session?

Please know that there are no wrong answers. | 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 tinasedkt 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/hataugbt? 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 ateacher, what role do you typically play in the classroom setting?

b. What role doesechnology 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?

290



a.
b.
c.

What was your initial comfort level?
Is there a specific experience that you can recall in these early days?
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.

b.
C.

How has your comfort level changed over time? Describe this evolution in your teaching
experience.

How have your technology integration practices changed over time?

Describe specific skills you possess and how they contribute to your success.

6) From your experience, how do you believe technology impacts studdéearning?

a.
b.

o

What benefits and challenges does it bring to the table?

In what ways has technology changed or influenced teaching and learning in your
classroom?

How does technology impact your teaching?

Define/Describesuccessful technology integrationyour own words.

7) Describe specific ways you integrate technology in your curriculum.

a.
b.

e.

What types of learning strategies do you typically employ?

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?

From document analysis You submitted [assignment]. Can you tell me more about
that?

What do you believe are the benefits to student learning as a result of technology
integration?

What are your concerns, if any?

8) Walk me through the process of creating learning experiences that incorporate
technology.
Potential Probes/Prompts:

a.

-0 o000

:KDW LV WKH ILUVW WKLQJ \RX GHFLGH" 1H[W«HWF
When does selection of the tech tool(s) itself come into play?

Which types of tech tools are you drawn to for student use? Why?

Which types of tech tools do you typically shy away from? Why?

What role do students play in this process, if at all?

After observation- | observed you using [strategy] or employing [lesson]. Can you tell
more about that?
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9) For teachers with 1:1 technology! 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 ugewatschool?

9) For teachers with computer carts/ !0 1:1. | 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 knowledg@/hat 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 tha 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. :KDW DUH VRPHWRR "\RVHFRIR ORI\ GULYHQ WHFKQLTXHV WI
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 studentsvaluate?
ii.  How do you use technology to allow studentanalyze?
iii.  How do you use technology to allow studentsreate?
d. Which technology tools best support acquisition of these skills?

/IDVWO\ GR \RX KDYH DQ\ TXHVWLRQV IRU PH" $Q\WKLQJ , «
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 infaionashared 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. | will be in touch as soon as our interview is transcribed,
so please be on the lookout for that correspondence. IsWremail) the best place to contact

you? Again, thank you very much!
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APPEIDIX F: CO!SE!T FORM TO PARTICIPATE I!
PHASE 2
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APPEIDIX G: IISTITUTIO!AL REVIEW BOARD APPROVAL

UNIVERSITY Office of Research Compliance
Of HAWALI ¢ 1 Human Studies Program

SYSTEM

DATE: June 28, 2022
Irvine, Christine, University of Hawaii at

TO: Manoa, Department of Learning Design
and Technology
Hino, Kitty, University of Hawaii at
Manoa, Department of Learning Design
and Technology, Var, Amy, University
of Hawaii at Manoa, Department of
Learning Design and Technology
Rivera, Victoria, Dir, Ofc of Rsch
Compliance, Social&Behav Exempt
Examining Technology Integrated

PROTOCOL TITLE: Higher Order Thinking Practices at Title
| Public Middle Schools

FUNDING SOURCE: None

PROTOCOL NUMBER: 2022-00525

APPROVAL DATE: June 28, 2022

FROM:

NOTICE OF APPROVAL FOR HUMAN RESEARCH

This letter is your record of the Human Studies Program approval of this study as exempt.

On June 28, 2022, the University of Hawaii (UH) Human Studies Program approved this study as exempt from federal regulations pertaining to the
protection of human research participants. The authority for the exemption applicable to your study is documented in the Code of Federal Regulations at 45
CFR 46.104(d) 2.

Exempt studies are subject to the ethical principles articulated in The Belmont Report, found at the OHRP Website
www.hhs.gov/ohrp/humansubjects/guidance/belmont.html.

Exempt studies do not require regular continuing review by the Human Studies Program. However, if you propose to modify your study, you must receive
approval from the Human Studies Program prior to implementing any changes. You can submit your proposed changes via the UH eProtocol application.
The Human Studies Program may review the exempt status at that time and request an application for approval as non-exempt research.

In order to protect the confidentiality of research participants, we encourage you to destroy private information which can be linked to the identities of
individuals as soon as it is reasonable to do so. Signed consent forms, as applicable to your study, should be maintained for at least the duration of your
project.
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UNIVERSITY Office of Research Compliance
Of HAWAI ‘ [° Human Studies Program

SYSTEM

This approval does not expire. However, please notify the Human Studies Program when your study is complete. Upon notification, we will close our files
pertaining to your study.

If you have any questions relating to the protection of human research participants, please contact the Human Studies Program by phone at 956-5007 or
email uhirb@hawaii.edu. We wish you success in carrying out your research project.
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UNIVERSITY Office of Research Compliance
Of H AWAI i | Human Studies Program

SYSTEM

DATE: February 07, 2023

Hoffman, Daniel, University of Hawaii
TO: at Manoa, Department of Learning
Design and Technology
Hino, Kitty, University of Hawaii at
Manoa, Department of Learning
Design and Technology, Var, Amy,
University of Hawaii at Manoa,
Department of Learning Design and
Technology
Rivera, Victoria, Dir, Ofc of Rsch
Compliance, Social&Behav Exempt
Examining Technology Integrated
PROTOCOL TITLE: Higher Order Thinking Practices at

Title | Public Middle Schools
FUNDING SOURCE: None
PROTOCOL NUMBER: 2022-00525

Approval Date: February 07, 2023 Expiration Date: June 27, 2072

FROM:

NOTICE OF APPROVAL FOR HUMAN RESEARCH

This letter is your record of the Human Studies Program approval of this study as exempt.

On February 07, 2023, the request for IRB approval of changes to your exempt project noted above has been reviewed and approved. The proposed
amendments will be added into your current project file. The proposed changes do not alter the exempt status of your project. The authority for the
exemption applicable to your study is documented in the Code of Federal Regulations at 45 CFR 46.101(b) 2.

This approval does not expire. However, please notify the Human Studies Program when your study is complete. Upon notification, we will close our files
pertaining to your study.
If you have any questions relating to the protection of human research participants, please contact the Human Studies Program by phone at 956-5007 or

email uhirbo@hawaii.edu. We wish you success in carrying out your research project.

Notes:
Approved Modification: Replaced P.l. Christine Sorensen Irvine with P.l. Daniel Hoffman.
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$33(1',; + +3$:3,B5TATE DOE APPROVAL

KEITH T. HAYASHI

DAVID Y. IGE SUPERINTENDENT

GOVERNOR

STATE OF HAWAI'l
DEPARTMENT OF EDUCATION

P.O. BOX 2360
HONOLULU, HAWAI'I 96804

OFFICE OF STRATEGY, INNOVATION AND PERFORMANCE

October 20, 2022

Re: Research Application Decision

Dear Ms. Var,

| am pleased to notify you that your Hawaii State Department of Education (HIDOE) research
application for the study “Examining Technology Integrated Higher Order Thinking Practices at
Title | Public Middle Schools” (Application #RES2022029) has been approved.

This approval will expire on May 31, 2023. If you require additional time to complete your study,
you must submit a request for an extension or another application before this approval expires. If
you intend to make changes to your project, you must submit the change request to the Data
Governance and Analysis Branch prior to implementing the change. These changes include but
are not limited to (1) any changes that require approval from your Institutional Review Board and
(2) any changes that are in conflict with or not included in this approval letter. Significant changes
may need to be reviewed by the Research Review Committee at their next scheduled meeting. If
changes are approved, a modified approval letter will be issued to the researcher, the targeted
schools, and affiliated state/district office staff.

As described in your application, the objective of your study is:

e To examine ways that technology can be incorporated into the curriculum is imperative and
assess ways technology promotes higher-order thinking.

You have indicated that you will be inviting three (3) HIDOE schools to participate in your study
(see Attachment: Var_Amy-Targeted SchoolsOffices-forResearchApp(1)).

Please present this letter to the appropriate HIDOE administrator(s) upon invitation to participate in
your research.

You have also indicated that you will be inviting the following individuals at these targeted schools
to participate in your study:

e Teachers

The number of participants is contingent upon how many schools agree to participate in your
project.

AN AFFIRMATIVE ACTION AND EQUAL OPPORTUNITY EMPLOYER
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Amy Var
October 20, 2022
Page 2

Teachers who participate in your study will be involved in the following activities:

e One survey of approximately 10 minutes;

e For volunteers, two classroom observations (via Zoom or in person, depending upon
HIDOE COVID policies);

e For volunteers, two interviews of 45-60 minutes; and

e For volunteers, preexisting teacher artifacts.

As you proceed with your study, please be aware of the following:

e Should you wish to use any non-public HIDOE data beyond those described above, please
submit a research application modification request to the Data Governance and Analysis
Branch.

e The participation of HIDOE schools, offices, students, and personnel in your study is strictly
voluntary. Participant consent is required.

e All study activities must take place at dates, times, and locations agreed upon by the
administrators of the participating HIDOE schools and offices.

e Any compensation provided to HIDOE personnel for participation in your study must be for
activities completed outside of instructional and work hours and must be in compliance with
the Hawaii State Ethics Code. Any questions about this topic should be referred to the Data
Governance and Analysis Branch.

e You must abide by all COVID policies and procedures.

e You are required to conduct your study in accordance with both the conditions of approval
described in this letter and the document “Affirmation and Acknowledgement of the
Processes, Procedures, and Conditions for Conducting Research in the Hawaii State
Department of Education.”

e You are responsible for ensuring that all individuals involved in this study — both those
affiliated with your organization and those contracted by your organization and affiliated
with external entities or vendors — adhere to all of the conditions of my approval, including
those detailed in this letter and those stipulated by the Affirmation Form for Researchers.

e A final report of your findings must be submitted to HIDOE.

Should you have any questions about the above, please contact Ke'ala Fukuda, Office of Strategy,
Innovation and Performance, Data Governance and Analysis Branch, via email at
DOEresearch@k12.hi.us or by phone at (808) 784-6061.

Best wishes for a successful study. We look forward to receiving your findings and recommendations.
Sincerely,

Uy I

Cara Tanimura

Interim Assistant Superintendent

CT:kf

Attachment: Var_Amy-Targeted SchoolsOffices-forResearchApp(1)

c: Data Governance and Analysis Branch
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APPEIDIX I: IITIAL EMAIL TO PARTICIPATE Il PHASE 1
SURVEY

Aloha esteemed colleagues,

My name is Amy Var and | am a Ph.D. student in the Learning Design and Technology
'"HSDUWPHQW DW WKH 8QLYHUVLW\ RI +DZDL L DW 0—QRD , D
Department of Education, where | have been teaching middle school for the past23 gm
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 leatnmgte 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, 2022hedyou will also find
more information regarding the study, along with information regarding informed consent.

The survey consists @0 itemsand should take you no more thEBiminutes.You are
not required to participate, but | would really appreciate your willingness to do so.

By clicking thissurvey link, you will be directed to the questioZ&*+4$35$361$7*'23%
-&41$57$361$29'01#$*"- *12$#59'$,5+21+3$35%-&'3*,*-&31$*+$-6&21$5+1$FMEBE*2$239<#=$
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 interarel provision of & artifacts
representing technology use in the classroomddatified 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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APPEIDIX J: PHASE 1 EMAIL REMIIDER

Aloha,

My name is Amy Var and | am a Ph.D. student in the Learning Design and Technology
'"HSDUWPHQW DW WKH 8QLYHUVLW\ RI +DZDL L DW 0—QRD , U
in a survey that will help me with completion of my dissertation study. Tihgoge 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, | invite you to take part in the attached survey. The
survey consists d19 itemsand should take you no more thEBiminutes.You are not required

to participate, but | would really appreciate it if you would. By clickingghg'vey link, you
will be directed to the questiong5*+4$35$361$7*23%$-&41$57$361$29'01#$*"-.*12$#59'$,5+21+3$35%
-&'3* *-&31 Attachedyou will also find more information regarding the study, along with
information regarding informed consent. Thevey 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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APPEIDIX K: NITIAL EMAIL IIVITATIO! TO
PARTICIPATE Il PHASE 2

Aloha ,

My name is Amy Var and | am a Ph.D. student in the Learning Desigheaithology
'"HSDUWPHQW DW WKH 8QLYHUVLW\ RI +DZDL L DW 0—QRD $V
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 | wanted to reach out to see if you are still
interested. Participation will consist of two classroom observatioliswed by one interview
(45 minutes to one hour), and submission-6f &tifacts (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 | will send additional information regardihg study, as well as an
informed consent form to sign and return at our first meeting.

To honor your time and patrticipation 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, | hope to learn more about the
wealth of technology integrated practices taking place in our midd@okclassrooms.

Thank you for your consideration,
Amy Var
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APPEIDIX 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, onm#tite to howlong interview,
and submission of-8 artifacts showcasing ways you integrate technoiogypur classroom.

| 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 kdbes irperson 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 (pteas®ve any student names, if
applicable). Remember, there is nothing new you need to produce, | am interested in artifacts
that have already been generated.

Attached you will find a copy of theformed conserfor you to sign and | will collect
prior to the start of our first observation. In addition, please see the attaghsaf the
University of Hawaii Safety Information for In Person Research Participants During the GOVID
19 Pandemic. As a researcher, all measures will be taken to ensure health and safety, including
screening and sefhonitoring prior to my arrival as welsavearing a welfitting mask.

Please do not hesitate to reach out if you have any questions. | look forward to working
with you!

Thank you,
Amy Var

Possible Observation Dates/Timefor Observation 1)

N

Possible Observation Dates/Time&-3 weeks later, for Observation 2)
1.
2.
3.
Possible Interview Dates/Timegafter 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!IDIX M: OBSERVATIO! PROTOCOL/FIELD !IOTES
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 HOBtudentcenteredoractices. | 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, hmsechnology being integrated in Title |

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
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$33(1',; 1 3$57,&,3$176 9$/8(67 % (/, () COSTRE

Participants Value Belief Ratings by Sabnstruct (n=76)

Value Beliefs Items 1 2 3 4 5 6 7 Mean SD
Interest 5.29 1.25
In general, | find spending time on integratinc
technology into my lessong-fery boring to 6.6% 26.3% 30.3% 17.1% 19.7% 5.17 1.22
7-very interesting)
How much do you like to incorporate 6.6% 22.4% 21.1% 23.7% 26.3% 5.41 1.28
technology into your classroom-(ibt at all
to 7-very much)
Utility 5.26 1.36
Compared to other class activities, how useft
is technology for improving student learning? 1.3% 3.9% 3.9% 15.8% 26.3% 30.3% 18.1% 5.26 1.37
(1-not at all useful to-¥ery useful)
In general, how useful is technology
integration for your teaching goals?ifdt at 1.3% 3.9% 3.9% 15.8% 25.0% 32.9% 17.1% 5.26 1.36
all useful to7-very useful)
Importance 5.40 1.36
For you, being good at technology isr{at at 1.3% 2.6% 15.8% 21.1% 30.3% 28.9% 5.62 1.25
all important to #very important)
Compared to most other aspects of teaching, 2.6% 2.6% 6.6% 13.2% 31.6% 23.7% 19.7% 5.18 1.44
how important is it for you to be good at
integrating technology? {tot at all
important to #very important)
Overall Values Beliefs 5.31 1.32
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$33(1',; 2 3%$57,&,3%$1767 $%,/,7< %(/,()6
3D U W L F L SRe@onted fbbityl Beliefs (n=76)
|

Ability Beliefs Items 1 2 3 4 5 Mean SD

| feel comfortable with 7.9% 21.1% 39.5% 31.6% 3.95 0.92
technology
| have the skills 6.6% 19.7% 47.4% 26.3% 3.93 0.85

necessary to use
technology in the
classroom

| handle technology 1.3% 5.3% 31.6% 38.2% 23.7% 3.78 0.92
issues in a timely manne

Very little class time is 3.9% 15.8% 25% 31.6% 23.7% 3.55 1.14
spent on resolving
technology issues

| spent most of the time 5.3% 19.7% 35.5% 39.5% 4.09 0.90
facilitating learning

instead of solving

technical issues

Overall Ability Beliefs 3.86 0.96

INote.The numbers-b across the top correspond to-Bdnt Likert scale, where 5 represestiongly agreeand 1 representtrongly disagree
|
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$33(1',: 3 3$57,&,3%$1767 /27 ,17(*5%$7,21 35%$&7,&(6 %< 68%

CO!STRUCT

SDUWLFLSDQWVY )UHTXHQF\ 5DWLQJV IRU /RZHU 2UGHU 7THFKQRORJ\ QWHJUDWLR!

Lower Order Task Items 2 5 Mean SD I
6WHP +RZ RIWHQ GR \RX DVN VWXGHQWY WR XVH WHFKQRORJ\ WR«
Remembering(3 items) 2.81 1.21 I
Find word definitions (N=75) 5.3% 24% 33.3% 18.7% 18.7% 3.21 1.17 I
Pick out and highlight key 22.7% 33.3% 22.7% 13.3% 8% 251 1.21 I
words/phrases when reading (N=7!
Take notes as they read class cont 16% 29.3% 30.7% 16.0% 8% 271 1.16 I
or listen to lecture (N=75)
Understanding (3 items) 3.53 1.04 I
Search for answer to questions | 3.9% 13.2% 48.7% 19.7% 14.5% 3.28 1.00 I
provided (N=76)
Gather information and report it in 6.6% 9.2% 32.9% 31.6% 19.7% 3.49 111 I
their own words (N=76)
Demonstrate their understanding o 1.3% 4.0% 32.0% 34.7% 28.0% 3.84 0.93 I
class content (N=75)
Applying (3 items) 3.09 1.09 I
Connect what they learn to real life 5.3% 11.8% 42.1% 32.9% 7.9% 3.26 0.96 I
situations (N=76)
Play aneducational game in which 6.7% 20.0% 41.3% 16.0% 16.0% 3.15 1.12 I
they apply class content (N=75)
Share their work with other student 10.5% 31.6% 32.9% 13.2% 11.8% 2.84 1.16 I
in the class and/or with the outside
community (via YouTube, school
website, etc.) (N=76)
Overall LOT 3.13 1.15 I

Note.The numbers-b across the top correspond to-Bdint Likert scale, where 5 represemtsy ofterand 1 representsever
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$33(1',; 4 3$57,&,3$1769 +27 ,17(*5%$7,21 353 SUBK(6 %<

CO!STRUCT
3DUWLFLSDQWV‘H)UHTXHQF\ 5DWLQJV IRU|+LJKHU 2UGHU THFKQRORJ\ QWHJUDWL]I
Higher Order Task Items 2 Mean SD
6WHP +RZ RIWHQ GR \RX DVN VWXGHQWY WR XVH WHFKQRORJ\ WR«
Analyzing (3 items) 2.83 1.12
Organizeearning content (e.g. in a 10.5% 18.4% 42.1% 19.7% 9.2% 2.99 1.09
graphic organizer) (N=76)
Conduct research that requires multiple  12.0% 18.7% 37.3% 24.0% 8.0% 2.97 1.12
sources of information (N=75)
Compare multiple sources wfformation 21.1% 27.6% 32.9% 13.2% 5.3% 2.54 1.13
(N=76)
Evaluating (3 items) 2.79 1.10
Assess the quality of an online source 22.4% 35.5% 25.0% 11.8% 5.3% 2.42 1.12
(N=76)

Collaborate with other students on an
assignment using@mmunication or 9.2% 34.2% 32.9% 17.1% 6.6% 2.78 1.05
sharing tool (N=76)

Reflect on their own learning progress 2.6% 26.3% 34.2% 26.3% 10.5% 3.16 1.02
(N=76)

Creating (3 items) 2.42 1.21
Create ammudicvisual product that 15.8% 30.3% 27.6% 17.1% 9.2% 2.74 1.19

incorporates class content (N=76)

Produce a project that represents the 8.0% 33.3% 33.3% 17.3% 8.0% 2.84 1.07
culmination of class curriculum (N=75)

Participate in an onlineommunity on 59.2% 22.4% 9.2% 7.9% 1.3% 1.70 1.02
topics related to class content (e.g.

publishing blogs or participate in an

online forum) (N=76)

Overall HOT 2.68 1.16

Note.The numbers-b across the top correspond to-Bdnt Likert scale, where 5 represemgsy oftenand 1 representgever
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$33(1',; 5 3+$6( 7:2 3$57,&,3$1767 9$/8(67 % (/,(GO!IFRUEB %

Participants Value Belief Ratings by Soénstruct (n=8)

Value Beliefs Items 1 2 3 4 5 6 7 Mean SD
Interest 6.50 0.73
In general, | find spending time on integrating 25% 12.5% 62.5% 6.38 0.92

technology into my lessons-{fry boring to 7
very interesting)

How much do you like to incorporate

technology into your classroom-(ibt at all to 7 37.5% 62.5% 6.63 0.52
very much)

Utility 6.25 0.77
Compared to other class activities, how useful i 12.5% 37.5% 50.0% 6.38 0.74

technology for improving student learning? (1
not at all useful to -Kery useful)

In general, how useful is technology integration
for your teaching goals? {iot at all useful to-7 25.0% 37.5% 37.5% 6.13 0.83
very useful)

Importance 6.38 0.62

For you, being good at technology isr{(at at all 50.0% 50.0% 6.50 0.53
important to #very important)

Compared to mosither aspects of teaching,

how important is it for you to be good at 12.5% 50.0% 37.5% 6.25 0.71
integrating technology? {tot at all important to

7-very important)

Overall Values Beliefs 6.38 0.70

312



$33(1',; 6 3+$6( 7:2 3$57,&,3$1767 $%.,/,7< %(/,()6

3D U W L F L SRefovted Mbiityl Beliefs (n38

Ability Beliefs ltems 1 2 3 4 5 Mean SD
| feel comfortable with 25% 75% 4.75 0.46
technology
I have the skills necessary 37.5% 62.5% 4.63 0.52
usetechnology in the
classroom
| handle technology issues 50% 50% 4.50 0.53

in a timely manner

Very little class time is 37.5% 62.5% 4.63 0.52
spent on resolving
technology issues

| spent most of the time 37.5% 62.5% 4.63 0.52
facilitating learning instead
of solving technical issues

Overall Ability Beliefs 4.63 0.49

Note.The numbers-b across the top correspond to-Rdint Likert scale, where 5 represesttongly agreeand 1 representgrongly disagree
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$33(1',; 7 3+$6( 7:2 3$57,&,3$1769 +27 ,17(*5%$7,21 35$&7,&(6
SUB-CO!STRUCT
SDUWLFLSDQWVY )UHTXHQF\ 5DWLQJV IRU +LJKHU 2UGHU THFKQRORJ\ OQWHJIJUDWLI

Higher Order Task Iltems 2 Mean SD
6WHP +RZ RIWHQ GR \RX DVN VWXGHQWY WR XVH WHFKQRORJ\ WR«
Analyzing (3 items) 3.54 1.41
Organize learning content (e.g. in a 12.5% 12.5% 25.0% 50.0% 4.00 1.41
graphic organizer)
Conduct research that requires multiple 25.0% 25.0% 12.5% 37.5% 3.63 1.30
sources of information
Compare multiple sources of 12.5% 37.5% 12.5% 12.5% 25.0% 3.00 1.51
information
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 12.5% 37.5% 25.0% 12.5% 12.5% 2.75 1.28
assignment using a communication or
sharing tool
Reflect ontheir own learning progress) 25.0% 25.0% 25.0% 25.0% 3.50 1.20
Creating (3 items) 3.29 1.65
Create an audigisual product that 12.5% 12.5% 12.5% 62.5% 4.25 1.17

incorporates class content

Produce a project thagpresents the 37.5% 25.0% 37.5% 4.00 0.93
culmination of class curriculum

Participate in an online community on 75.0% 12.5% 12.5% 1.63 1.41
topics related to class content (e.g.

publishing blogs or participate in an

online forum)

Overall HOT 3.29 1.46

Note.The numbers-b across the top correspond to-Bdint Likert scale, where 5 represewmtsy ofterand 1 representsever
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