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ABSTRACT 

The online learning environment demands the ability to self-regulate, set up learning 

goals, monitor progress, and self-reflect on the learning process. Self-regulated learning (SRL) is 

an approach to learning where students actively have control over their behaviors. This student-

centered, iterative process demands learners exhibit certain behaviors to successfully navigate 

their coursework. Self-regulated learning theory implies that learners possess certain attributes or 

engage in strategies to promote comprehension, retention, and transfer of learning (Bruso & 

Stefaniak, 2016; Huh & Reigeluth, 2016; Zimmerman & Martinez-Pons, 1988). These strategies 

can include planning, metacognitive skills, environmental structuring, help seeking, and self-

reflection (Zimmerman, 1990). In studying SRL, researchers have suggested distinct profiles 

exist across learners, and there are distinctive self-regulation differences between high and low 

academic achievers (Karlen, 2016; Ning & Downing, 2015). Underlying this idea is the 

assumption that regulator capacities are subject to individual, contextual, and content influences 

(Bol & Garner, 2011). From an instructional design (ID) perspective, it is possible to create 

courses with many features of self-regulation to enhance learning outcomes.  

This dissertation further explored questions based on Zimmerman’s cyclical phase SRL 

model (Zimmerman, 1990), specifically looking at SRL strategies across phases, distinct 

regulator profiles, relationships to academic achievement, and implications to IDs within a 

competency-based online course. It is through this mixed-methods study that the researcher used 

the Self-Regulated Online Learning Questionnaire (SOL-Q; Jansen et al., 2017) and one-to-one 

interviews to delve into the complex range of SRL processes. Participants (n = 138) opted in to 

the study, answering 40 Likert-scale questions. Four interviews were conducted, specifically to 

explore awareness of intentional ID elements in LTEC 112: Technologies for Academic Success, 
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a 100-level course. Results showed participants employed SRL strategies at different levels 

across phases and subscales. Though most responses were moderate on the Likert scale, most 

used strategies were categorized as part of the performance phase with environmental 

structuring, persistence, and metacognitive skills. Help-seeking strategies were the least used for 

self-regulation. Correlation analysis indicated students using more SRL strategies across phases 

were classified in a higher achievement category. Results also revealed three profiles or self-

regulators: (a) minimal, (b) moderate, and (c) competent. These profiles were positively 

correlated to academic achievement in LTEC 112. The study identified ID elements that 

supported study self-regulation. Results revealed five areas of focus (i.e., instructor support, 

personal timeline, check performance, course syllabus, and expectation setting) as important and 

where instructional designers intentionally incorporated these types of SRL elements into their 

design. 
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CHAPTER 1 – INTRODUCTION 

Self-regulated learning (SRL) is a complex process that leans on a student’s ability to be 

an active participant in their own learning. Generally defined, self-regulation is when learners 

can actively monitor and regulate their learning and act as agents in their learning processes. The 

term SRL strategies is used in this study to refer to the processes and activities that encompass 

the actions learners deliberately take during learning. These strategies can include planning, 

managing resources, organizing, and processing information, and self-reflection. According to 

Zimmerman (1990), to some extent, all students are self-regulated learners and use strategies to 

different degrees. It is within the selection of strategies where researchers have explored how 

students approach learning and how various SRL strategies impact performance.  

Self-regulation is based on social cognitive theory—meaning SRL assumes causation 

among three factors: (a) behavior, (b) environment, and (c) self. As research has expanded in the 

field of SRL, so have the conceptual frameworks and models that explain these different aspects 

of learning. According to Panadero and Alonso-Tapia (2014),  

Although there are several different SRL models, each from different theoretical 

perspectives, they all feature common characteristics—that is (a) a cyclical process, (b) 

comprised of cognition, metacognition, motivation, and emotion, and (c) a set of skills 

that can be developed and learned. (p. 24) 

Zimmerman’s (2002) social-cognitive model of self-regulation includes three phases: (a) 

forethought, (b) performance, and (c) self-regulation. It is this dynamic model that serves as the 

foundation for this study. 

Self-management or self-regulation skill sets are of particular importance in online 

learning, which lacks the traditional rigor of the physical classroom. Understanding how to 



2 
 

 

manage one’s own learning promotes content comprehension, retention, and transfer of 

knowledge and skills. Fostering students’ awareness of the importance of these skills is critical 

for achievement of educational goals. The importance of self-regulation is underscored by 

research that has linked SRL strategy usage with academic achievement (Cassidy, 2011; 

Dörrenbächer & Perels, 2016b; Dresel et al., 2015; Foerst et al., 2017; Wirth & Leutner, 2008). 

Understanding where strategies are key drivers in academic performance continues to be of 

interest to researchers. Of greatest interest is exploring these distinct profiles of self-regulators 

and how their skills relate to achievement.  

Ley and Young’s (2001) research was based on their “analysis of the growing body of 

research on the distinctive self-regulation differences between higher and lower achieving 

learners” (p. 93). They proposed that embedding self-regulation elements into course design 

helped enhance self-regulatory skills in learners. Key elements that foster SRL, such as 

preplanning, monitoring, and self-reflection, lead to increased academic achievement with the 

design of the course supports SRL (Rowe & Rafferty, 2013). The impact of self-regulation 

learning strategies and distinct profiles of regulators, taken together, to academic achievement is 

what dove this study. Having these insights encourages instructors and course designers to find 

ways to incorporate design elements that support SRL.  

Statement of the Problem 

This study expands and enhances the understanding of how the complex range of SRL 

processes and self-regulation profiles intersect with ID strategies that support SRL in online 

learning. Outcomes from this research provide insights on bolstering student use of SRL 

strategies, leading to high academic achievement. Focusing on the profiles of self-regulated 

learners, across SRL phases and ID strategies that support SRL, provides a comprehensive 



3 
 

 

picture in identifying areas of greatest need for instructional and academic support. The goals of 

this study are to determine (a) if there are differences in students’ use of SRL strategies across 

regulatory phases: forethought, performance and self-reflection; (b) if there is a relationship 

between students’ SRL strategies in each phase and their academic achievement; (c) if there are 

distinct profiles or types of self-regulated learners; (f) if certain profiles are associated with 

greater academic achievement; and (e) to what extent students are aware of instructional 

strategies that support SRL in online courses. 

Purpose 

Of the studies published on SRL, many focus on the evidence that not all students are 

self-regulated and struggle to thrive in online learning environments, where they are required to 

complete tasks with little to no support from instructors or peers (Kauffman, 2004; Kramarski & 

Gutman, 2006; McAllister & Watkins, 2012). While many advancements have been made in this 

area, continued focus on ways to structure learning experiences to enhance SRL usage should be 

prioritized to fill those gaps. The results of this study expand and enhance the understanding of 

how the complex range of SRL processes and self-regulation profiles intersect with ID strategies 

that support SRL in online learning environments, bolstering student academic achievement. 

Research Questions 

 To increase understanding of enhancing learning outcomes in online environments 

through the support of SRL, this study answered the following questions:  

1. How do online learners’ SRL strategies differ across regulatory phases? 

2. What is the relationship between students’ SRL strategies in each phase and their 

academic achievement? 
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3. What distinctive profiles or types of self-regulated learners exist in online learning 

environments? 

4. Which profiles are associated with greater academic achievement? 

5. To what extent do students report awareness of the use of ID strategies that support 

self-regulation of learning? 

Conceptual Framework 

In the field of educational psychology research, six predominant theoretical frameworks 

of SRL have emerged as the most commonly used. These frameworks or models are attributed to 

(a) Boekaerts’s adaptive learning model, (b) Efklides and Hadwin’s  metacognitive and affective 

model of self-regulated learning (MASRL), (c) Jӓrvelӓ and Miller’s socially shared regulated 

learning (SSRL), (d) Pintrich’s SRL model, (e) Winne and Hadwini’s model, and (f) 

Zimmerman’s cyclical phase model (Panadero, 2017; Wolters et al., 2003). Zimmerman, a 

pioneer in the area of SRL, created a three-phase cyclical phases model (Panadero & Alonso-

Tapia, 2014) that was the foundation to this study. Phases in the model include (a) forethought, 

(b) performance, and (c) self-reflection.  

This study’s conceptual framework (see Figure 1) includes Zimmerman’s three phases and 

outlines the relationship between SRL strategies, profiles of self-regulated learners, and ID 

strategies in the realm of academic achievement in online learning. By identifying profiles or 

subgroups of self-regulated learners and the strategies they use for academic achievement, 

instructors are equipped to design personalized, supportive online learning environments. 

Rotgans and Schmidt (2009) explained one key objective of SRL research is to make predictions 

about students’ academic achievements and understanding which interventions improve overall 

outcomes. These predictive measures are the main purpose of this study. 
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Figure 1  

Conceptual Framework 

 

 

Summary of Methodology 

The goal of this study was to expand and enhance the understanding of how the complex 

range of SRL processes and self-regulation profiles intersect with ID strategies that support SRL 

in online learning. Mixed methods, specifically, concurrent triangulation research design 

(Creswell, 2015), were used to answer the research questions of this study. This method includes 

the concurrent collection of qualitative and quantitative data. Qualitative data is non-numerical 

data that is observed or recorded. Qualitative data were collected through interviews with 

volunteer participants. Quantitative data includes information in the form of values or numbers. 

Quantitative data were collected through an online survey embedded in the LTEC 112 course.  

The Convergent Parallel Design Method 

A convergent parallel design (see Figure 2) was employed in this study, integrating the 

results and findings of the quantitative and qualitative analyses (Creswell, 2015). This 

convergent parallel design brings together the strengths and weaknesses of the quantitative 



6 
 

 

statistical results with qualitative findings (Creswell & Plano Clark, 2018) and was specifically 

selected for this study to “validate one set of findings with the other, or to determine if 

participants respond in a similar way” if quantitative scales are compared to open-ended 

qualitative questions (Creswell & Plano Clark, 2018, Ch. 3, Sec. 2, para. 2). Outside of its 

purpose for combining and comparing results, the convergent parallel design is used for 

“corroboration and validation purposes, illustrating quantitative results with qualitative findings 

(or vice versa)” (Creswell & Plano Clark, 2018, Ch. 3, Sec. 3, para. 2). The convergent design 

prioritizes the methods equally allowing for strengths from the data to be uncovered separately 

before combining to compare. This method uncovered where survey results and focus group 

interviews converged or diverged.  

 

Figure 2  

Convergent Parallel Design Method  

 

Note. Adapted from Designing and Conducting Mixed Methods Research [Kindle vsion] by J. 

W. Creswell & V. L. Plano Clark, 2018. Sage. 

 

   

Quantitative Data 
Collection and Analysis 

Qualitative Data Collection 
and Analysis 

Results merged 
and compared Interpretation 
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Role of the Researcher 

As the principal researcher for this study, I was obligated to maintain the integrity of the 

design, along with the collection, analysis, and interpretation of the data collection and how they 

were analyzed and interpreted. I brought over 10 years of experience with online learning in 

higher education. As a professional, I have formal training in learning design and technology, 

and I have designed, built, and taught courses in both asynchronous and synchronous settings. 

Research Question 5 was answered through qualitative data collection. When using this 

method of data collection, it is possible to introduce bias that might affect the outcomes of the 

study (Creswell & Plano Clark, 2018). I worked to separate myself from the data to maintain 

objectivity and avoid bias with the qualitative data analysis. I reduced bias through the following 

strategies: First, I had an outside person review the coded data after I completed the initial 

coding. Identifying consistency among the interpretations of the data reinforced validity to the 

findings. Second, I checked for alternative explanations for the findings to see if there were other 

reasons for the results. Lastly, I reviewed my findings with peers, outside of the person that 

reviewed the initial coding. This helped with identifying gaps or missing information in the 

findings and results.  

Limitations 

This study had multiple limitations. A low response rate of participants and small sample 

size limited the reliability of the findings; those findings must be generalized to apply to a 

broader context. Self-regulated learning strategies were measured using a SRL online learning 

questionnaire (SOL-Q) developed by Jansen et al. (2017). The questionnaire was “developed by 

combining items from the Motivated Strategies for Learning Questionnaire [MSLQ], Online 

Self-regulated Learning Questionnaire [OSLQ], Metacognitive Awareness Inventory [MAI], and 
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Learning Strategies questionnaire [LS]) into a single questionnaire that covered the whole range 

of SRL activities” (Jansen et al., 2017, p. 10) across regulatory phases. The SOL-Q is a self-

report questionnaire, and “self-report measures of used strategies can suffer from confounds due 

to subject needs, self-concepts, memory capacity, task characteristics, or knowledge of results” 

(Winters & Latham, 1996, p. 240). An aim of this study was to identify what ID strategies 

identified in contemporary research directly support SRL. Focusing on how instructors might 

teach or nurture self-regulation strategy usage is not ultimately a part of this study. 

Definition of Key Terms 

The following are definitions of key terms used throughout this study. 

Achievement: A thing done successfully, typically by effort, courage, or skill (Oxford 

Learner’s Dictionaries, n.d.). 

Instructional design (ID): Instruction that supports learning (Spector, 2001). 

Instructional design (ID) strategies: A set of instructional events that is appropriate for 

and consistent with a given type of component skill (Merrill, 2012). 

Learner: A person who is learning a subject or skill (Oxford Learner’s Dictionaries, n.d.). 

Self-regulated learning (SRL): How learners control their thoughts, feelings, and actions 

for academic achievement (Zimmerman & Schunk, 2011). 

Self-regulation: The requisite discipline of the individual in their learning process, 

whether this process takes place in an online or face-to-face environment (Barnard et al., 2008). 

Self-regulated learning strategies: Personal methods aimed at acquiring knowledge and 

skill (Zimmerman & Martinez-Pons, 1988).  



9 
 

 

Summary 

While many advancements have been made in the area of SRL, continued focus on how to 

structure learning experiences to enhance SRL use is needed. The results of this study expanded 

and enhanced the understanding of how the complex range of SRL processes and self-regulation 

profiles intersect with ID strategies used in online learning, with the goal of positively impacting 

online learner academic achievement. With greater awareness to self-regulation comes greater 

control over and responsibility for one’s own learning and educational outcomes.  
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CHAPTER 2 – REVIEW OF LITERATURE 

There are multiple issues related to learning strategies for academic success in online 

courses. To understand the context for this study, the remainder of this chapter covers SRL, SRL 

strategies as indicators of academic achievement, and ID strategies that bolster SRL. The chapter 

also describes the related research studies on social-cognitive theory, the theoretical framework 

for SRL, and provides perspectives about the advancement of SRL over time. 

Student Approaches to Learning 

As the world continues to develop, evolve, and become more complex, the ability for 

individuals to learn over their lifetimes is becoming increasingly essential in both their private 

and professional lives. Lifelong learning is a continual improvement of the self, whether that be 

one’s own educational development, professional career, or throughout technical and social 

changes. Successful lifelong learners exhibit three strategies in concrete learning situations: self-

determination, self-regulation, and reflective learning (Ergen & Kanadli, 2017; Kellenberg et al., 

2017). Self-determination refers to the process in which learners take initiation for identifying 

their learning needs, formulating learning goals, and reflecting on their learning processes. Self-

regulation is when students set clear goals, monitor their progress, and reflect on their academic 

success. Reflective learning focuses on actively and monitoring one’s knowledge, abilities, and 

performance throughout the learning process.  

Part of being a successful learner is using a toolkit of helpful strategies or resources. 

Depending on the learning environment, students employ different learning strategies. These 

strategies may be as varied as the number of students in a course. Students tend to self-select 

strategies that will support their educational goals or help them be successful in the educational 
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setting they find themselves. Understanding why or how leaners select these combinations of 

strategies is critical and worth knowing to better support how students learn. 

How students approach learning is important to those that conduct research in academia 

and to employers who are responsible for hiring and developing their employees. Researchers 

want to understand the learning process. Their interest is three-fold: (a) to understand why some 

students succeed and others fail, (b) to design learner-centric curriculum or training that best 

supports this learning process, and (c) to adapt teaching methods for students’ needs. Multiple 

researchers have looked to ways that students approach their learning.  

Early researchers employed student approaches to learning (SALs) to investigate 

students’ learning processes, starting in the 1970s (Biggs 1987; Heikkilä & Lonka, 2006; Marton 

& Säljö, 1976). Marton and Säljö (1976) identified two major learning approaches: (a) deep and 

(b) surface. Deep learning is when a person’s intention is to understand and learn the material in 

combination with applying learning strategies. In contrast, surface learning is where individuals 

do the bare minimum to accomplish assigned learning tasks. These approaches show some 

students approach learning by memorization, while others unpack content and look for the 

underlying meaning and implications.  

By the 1980s, researchers were looking to other approaches, as they realized different 

people had different intentions in their learning. Duff (2004) added a third learning approach: 

strategic. Students using this strategic approach maximize their chances of academic success and 

are aware of their learning practices. These students integrate evaluative thinking into their 

decision-making processes and continuously evaluate and assess where they meet or fall short of 

their learning goals. Students who adopt a strategic approach seek the highest academic 

outcomes.    
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Using a combination of deep and strategic approaches makes learners adaptive. With 

deep and strategic approaches, students are motivated to develop competencies and deploy 

strategies that align with meaningful learning. From a SAL perspective, students who embrace 

approaches are more likely to develop self-regulatory skills (Seker, 2016). Therefore, there is 

continued interest in how students use self-regulatory skills, such as self-reflection and self-

evaluation, which are considered typical challenges faced in higher education academic 

environments.  

How individuals approach learning is a combination of their innate learning preferences 

and the learning context. Regardless of type, these SALs are related to a students’ motivations, 

intentions, and strategies, when approaching learning tasks (Diseth, 2007; Phan, 2014; Valadas et 

al., 2017). Researchers are diving into the learning process with the learners’ lenses to see if 

students understand their own approaches to learning. Students are taking more ownership to 

understand how they approach learning, including concepts of learning, motivations behind their 

actions, and strategies used to self-regulate these processes. They find themselves in educational 

positions where there are required competencies: cognitive, metacognitive, social, and affective 

dispositions (Birenbaum, 1996). Cognitive competencies include problem solving, critical 

thinking, investigating, and making observations. Metacognitive is slightly different in that these 

skills focus on self-reflection and self-evaluation. Social skills include leading and guiding 

conversations. Affective competencies are when learners show perseverance, internal motivation, 

and responsibility. Using this holistic view of learning, there is a shift in research from 

approaches to learning to SRL.    
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Self-Regulated Learning 

Self-Regulated Learning Defined 

Most often students are not prepared to monitor and regulate their learning, especially 

with rigorous coursework. This lack of preparation can be even more of a challenge in online 

learning, where there tends to be more autonomy. Being able to organize one’s emotions, 

behavior, and thoughts is important when pursuing learning goals. It allows students to learn 

more effectively because they can be less reactive and more proactive in an online space.  

This study examined how to support students with self-regulation in online learning 

courses. Self-regulated learning is a proactive and goal-directed process to knowledge or 

learning acquisition (Callan & Cleary, 2017; McAllister & Watkins, 2012). Overall, self-

regulation requires learners to transform their mental abilities into task-related skills. The 

existing literature on SRL is extensive and focuses on the components and phases of self-

regulation and how these processes have direct or indirect impacts on student learning and 

achievement.  

Studies about SRL have been undertaken since the 1980s by researchers such as Albert 

Bandera, Barry Zimmerman, Dale Shunk, and Paul Pintrich (Ergen & Kanadli, 2017). Self-

regulated learning lies in the realm of social cognitive learning (Barnard-Brak et al., 2010; 

Cassidy, 2011; Ergen & Kanadli, 2017; Huh & Reigeluth, 2016; Panadero, 2017; Rowe & 

Rafferty, 2013). This area of learning is where the self-regulation skills and strategies are an 

interplay of different agents, all affecting human behavior. This theory directs that behavior is 

developed not only through learning experiences, but through observing and understanding of 

maladaptive behaviors. A model of social cognitive learning pays attention to the behavior, how 

it is performed, and reflecting on the outcomes. Several researchers have created theoretical 
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models based on the principles of social cognitive theory, each with their own nuances and 

context specific. 

An early theoretical explanation of SRL, based on social cognitive theory, viewed human 

functioning as a bidirectional, triadic interplay of personal, behavioral, and environmental 

influences or agents (Bandura, 1995, 1999), as shown in Figure 3. Personal factors include 

outcome expectancies, feelings of self-efficacy, previous experience with behaviors. Behavior 

speaks to the way the individual responds to inputs from their environment. Environmental 

influences that those factors that can impact one’s behavior. Social cognitive theory takes this 

causal structure to address both the development of competencies and regulation of action. 

People with aligned SRL views are typically more social, self-reflective, and self-regulating than 

those that do not typically align with self-regulating strategies are. All of these qualities are 

evident in Bandura’s social cognitive theory (Cahill, 1987), which describes influences of 

individual experiences, interactions with others, and environmental input.  

According to Schunk (2001), perceived self-efficacy, a personal determinant, is an 

important construct in Bandura’s social cognitive theory. Self-efficacy “refers to one’s 

convictions about her or his ability to perform a specific task at a designated level” (Puzziferro, 

2008, p. 72). These beliefs influence persistence, effort, and achievement. Schunk explained 

interactions between self-efficacy and environmental factors show students in social 

environments react more with their surroundings and have higher self-efficacy than students 

showing lower self-efficacy and engagement. Individuals that hold beliefs in their capabilities to 

think and act in ways that are oriented toward their learning goals promote and sustain better 

SRL processes. 
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Figure 3  

Triadic Interplay in Social Cognitive Theory 

 

Note. Adapted from Instructional-Design Theories and Models (Volume IV), by Y. Huh & C. M. 

Reigeluth, 2016. Routledge. 

 

Research on SRL has distinguished minor differences in SRL and metacognition 

(Kramarski & Gutman, 2006; Panadero, 2017; Zimmerman & Kitsanstas, 2014). According to 

Zimmerman and Martinez-Pons (1988), self-regulated learners plan, organize, self-instruct, and 

self-evaluate at various stages during the process of learning. Self-regulated learners are 

responsible for their own learning through the different phases of knowledge acquisition. From a 

motivational vantage, self-regulated learners perceive themselves as self-efficacious, 

autonomous, and intrinsically motivated (Zimmerman et al., 1988). These types of learners are 

influenced by these motivational beliefs (e.g., expectations, goals, and values) which affect their 

academic choices and efforts. Motivation is particularly essential in learning online where 

engagement with the content is entirely within their control. Enhancing online students’ 

motivations can bolster performance outcomes, a key interest of educators and instructional 

designers.  
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In terms of behavior, self-regulated learners select, structure, and create social and 

physical environments that optimize acquisition. Self-regulation gives students control of their 

own cognition, behavior, and motivations through the use of strategies to achieve personal goals 

(Bruso & Stefaniak, 2016; Huh & Reigeluth, 2016; Nota et al., 2003; Panadero & Alonso-Tapia, 

2014; Reigeluth et al., 2016; Rowe & Rafferty, 2013; Valle et al., 2008). Implementing actions 

and responsibility for their learning, individuals can apply strategies to improve themselves. 

According to Zimmerman and Martinez-Pons (1988), “effective learners become aware of 

functional relations between their patterns of thought and action, often termed strategies, and 

social and environmental outcomes” (p. 284). 

Grounded in social cognitive theory, Rotgans and Schmidt (2009) listed the generally 

agreed-upon components of SRL: (a) students’ metacognitive strategies for controlling one’s 

learning, (b) motivational processes to engage with a learning task, and (c) students’ behavioral 

processes to structure their learning environments. Related to metacognition, strategies include 

goal setting, knowledge construction, monitoring progress toward goals, and help seeking. 

Motivation and learning strategies encompass both intrinsic and extrinsic factors, task value, 

rehearsal, and self-efficacy. Students exhibiting SRL skills manage and organize their thoughts 

and convert them into higher level learning. These abilities include goal setting, self-monitoring, 

and self-reinforcement. The SRL components are assembled into a cyclical feedback loop in 

three phases of learning: (a) forethought, (b) performance control, and (c) self-reflection (Callan 

& Cleary, 2017; Dörrenbächer & Perels, 2016b; Zimmerman, 1990; Zimmerman & Kitsantas, 

2014). This model is one of the more commonly used models related to one’s ability to 

understand and control one’s learning environment. These cyclical phases emerge in the 

acquisition of self-regulation skills. 
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Self-Regulated Learning Models: Phases and Processes 

Self-regulation in learning is cyclical and made of interacting personal, behavioral, and 

environmental factors (Barnard-Brak et al., 2010; Bruso & Stefaniak, 2016; Cleary et al., 2012; 

Lear et al., 2016; Panadero, 2017; Zimmerman, 2008; Zimmerman & Martinez-Pons 1988). In 

the cycle, the interplay among these factors affects students’ SRL skills and strategies. Some 

researchers have suggested the process of SRL is an iterative feedback loop, whereby 

reinforcement of certain behaviors determines whether actions are viewed by the student as 

advantageous or non-advantageous (Barnard-Brak et al., 2010; Pintrich, 2000). Cyclical models 

are continuous and view elements of SRL as inter-related and interdependent. Outcomes are 

intertwined and enhance students’ abilities to control their mental abilities and task-related skills. 

Six predominant models of SRL have emerged in the field of educational psychology. 

These frameworks or models include (a) Boekaerts’s adaptive learning model, (b) Efklides and 

Hadwin’s MASRL, (c) Jӓrvelӓ and Miller’s SSRL, (d) Pintrich’ SRL model, (e) Winne and 

Hadwini’s model, and (f) Zimmerman’s cyclical phase model (Panadero, 2017; Wolters et al., 

2003). Where these models overlap and intersect forms a conceptual framework to understand 

aspects of learning including cognition, motivation, behavior, emotions, and context (Panadero, 

2017; Rotgans & Schmidt, 2009). These models serve as theoretical and conceptual frameworks 

for many studies in varying contexts and with different populations. Zimmerman, a pioneer 

starting in the 1980s in the area of SRL, created the model that is the foundation for this research 

study (Briscoe, 2014). The history and development of Zimmerman’s model was explored in 

more detail for this study, and a summary of that model follows. 

Zimmerman (1988) based his first model, the triadic analysis model, on sociocognitive 

theory, which hypothesizes that learning occurs in a social context with a dynamic and reciprocal 
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interaction of the person, environment, and behavior. Zimmerman’s first triangular model 

connects these three areas with solid and dotted lines and arrows to make a triangular figure. 

Solid lines representing strategy use point from the person to behavior and behavior to 

environment. Dotted lines representing enactive feedback point from behavior and environment 

to the person. Enactive feedback includes positive activities that, when successfully performed, 

have the potential to change a negative outcome to a positive one. The person factor relates to an 

individual’s goal setting, learning aims, and learning objectives. Environmental influence is a 

person’s physical setting: school, work, or home. It can also include support from an instructor or 

learning tools. The behavior factor includes self-observation, self-judgments, and self-reactions, 

all affect a learner's ability to self-regulate. Over time, Zimmerman made several modifications 

to his original model to come up with the most widely used iteration, his cyclical phases model 

(see Figure 4; Panadero & Alonso-Tapia, 2014). This model consists of three phases: (a) 

forethought, (b) performance, and (c) self-reflection. The following sections take a closer look at 

each of the phases, processes, and subprocesses in each phase and how students self-regulate 

using the framework of Zimmerman’s cyclical model for SRL (Panadero & Alonso Tapia, 2014).  

Forethought Phase 

In the forethought phase, learners analyze the task, set goals, and plan. This phase can be 

thought of learning skills that are the intersection of cognitive and motivational factors. The 

forethought phase includes two processes: (a) task analysis and (b) self-motivation beliefs. Task 

analysis involves two subprocesses: (a) goal setting and (b) strategic planning. Goal setting 

involves students understanding the standards by which they will be assessed and determining 

their own levels of achievement. As students strategically plan, they select an action plan and 

strategies needed to complete a given action. A student’s self-motivational beliefs are variables 
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that motivate them to complete a task. Four variables are of the greatest influence: (a) self-

efficacy, (b) outcome expectations, (c) intrinsic interest, and (d) learning goal orientation. Self-

efficacy is a student’s belief about how they will perform on a task, aligning with their outcome 

expectations or their beliefs in success on that task. A student’s interest in a task and beliefs 

about the learning purpose all impact what happens in the forethought phase. Outcome 

expectations are what students expect to come to fruition at the end of a process. Intrinsic 

interest is an interest based on basic human nature whereby people are driven by interest and 

enjoyment in an activity they are engaging in. Learning goal orientation helps students set goals 

and achieve course-based outcomes. Examples of skills in the forethought phase include: “I set 

short-term goals before beginning this course” or “I set goals to help me management my 

studying time.”  

Performance Phase 

This phase is where students execute the task, monitor their progress, and use strategies 

to optimize their learning. The performance phase entails two subphases: (a) self-control and (b) 

self-observation. Imagery, self-instruction, attention focusing, and task strategies are categorized 

as metacognitive in nature and are subprocesses of self-control. Imagery includes a mental 

organization of the content or material being learned. Self-instruction is how students give 

themselves their own instructions about a task. Attention focusing involves using strategies to 

focus on the important parts learning content. Task strategies are specific ways that strategies are 

used related to a task.  
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Figure 4  

Zimmerman’s Cyclical Phases Model 

 

Note. Adapted from “Becoming a Self-Regulated Learner: An Overview” by B. J. Zimmerman, 

2002. Theory Into Practice, 41(2), 64–70. https://doi.org/10.1207/s15430421tip4102_2   

 

Two subprocesses—(a) self-recording and (b) self-experimentation—are under self-

observation. Self-recording is official record keeping of actions for later analysis. Self-

experimentation involves testing out strategies that lend themselves to better metacognitive 

monitoring. The performance phase is when students are deploying specific strategies and 

keeping track of their performance. Examples of skills in the performance phase include “I think 

of alternative ways to solve a problem in this class” or “I try to use strategies that have worked 

for me in other courses”.  
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Self-Reflection Phase 

During this phase, students reflect on their learning and evaluate their reactions to 

performance goals and outcomes. Self-judgement and self-reaction are subphases in the self-

reflection phase. Within self-judgment lie self-evaluation and causal attribution. Self-evaluation 

is a students’ assessment of their performance based on the provided assessment criteria. Causal 

attribution is how students explain their reasons for success or failure. Within self-reaction lies 

self-satisfaction/affect and adaptive/defensive. Self-satisfaction includes cognitive and affective 

reactions produced through self-judgment. Adaptive/defensive is the will to perform the task in 

the future and to activate learning strategies.  

An intertwining theme in all these phases is a student’s personal control over their own 

behaviors and environments—or locus of control. A determinant of this control is strategies 

students use to self-regulate their learning. Applying different strategies affords a learner with 

valuable self-efficacy knowledge. This knowledge, in turn, is assumed to determine subsequent 

strategy selections and deployments, determining different courses of actions and outcomes 

(Zimmerman, 1989). Examples of self-reflection strategies include “I think about what I have 

learned after completing a course” and “I ask myself how well I accomplished my goals after 

completing a course.” 

Self-Regulated Learning Strategies 

Online learning is access to learning experiences with the use of technology (Moore et al., 

2011), and this term is used interchangeably with virtual learning, cyber learning, and e-learning 

(iNACOL, 2011). Instruction and content are delivered primarily over the internet, and these 

experiences are enhanced by the technology or tools selected by instructors. To achieve the full 

benefits of online learning and overcome some of its challenges, students need to deploy a range 
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of learning strategies that affect how the learner selects, organizes, and integrates new 

information. Having a toolkit of available SRL strategies lends itself to the individual being 

independent and self-sufficient. Students come to online learning with unrefined strategies and 

techniques to help them learn. These strategies may be self-taught or learned through experience. 

Learning strategies should be refined via instruction, as “knowing how to manage one’s 

own learning has become increasingly important to develop skills that are necessary to promote 

comprehension, retention, and transfer of learning” (Lear et al., 2016, p. 21). Self-management, 

or self-regulation, is of particular importance in online learning, as this role has traditionally 

fallen to instructors, who decide what students learn, when they learn, and how they will learn 

(Reigeluth et al., 2016). Often, when joining a degree program or institution, students are taught 

how to learn through introductory courses, putting the onus on instructors to nurture 

environments where students can learn what SRL strategies are and which ones serve them best 

in their learning processes. Without this instructional support, students might adopt learning 

strategies not likely to improve their performance in online learning environments.  

To “achieve positive learning outcomes, students must engage in effective SRL processes, 

such as planning and setting goals, selecting and monitoring learning strategies, and evaluating 

comprehension of the material” (Duffy & Azevedo, 2015, p. 339). Deploying SRL processes are 

particularly important in online learning as these environments tend to be open-ended and 

information rich. The following categories broadly describe strategies that studies have shown 

are important in self-regulation. Table 1 describes 14 types of SRL strategies that students tend 

to use (Zimmerman, 1989). Zimmerman’s triadic model addresses the regulatory mechanisms of 

the self, behavior and environment. Of SRL strategies, Zimmerman (1989) wrote, “The 

effectiveness of each of the 14 SRL strategies described can be explained on the basis of the 
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triadic model. The purpose of each strategy is to improve students’ self-regulation of their (a) 

personal functioning, (b) academic behavioral performance, and (c) learning environment” (p. 

337).  

 

Self-regulated learning strategies have proven to be adaptable and flexible in application, 

and research in SRL strategy has been fruitful across many intersections of academia. Since 

Zimmerman’s (1989) foundational SRL strategy work, SRL strategies have been investigated in 

a variety of contexts: online and face-to-face (Barnard et al., 2008; Barnard-Brak et al., 2010; 

Broadbent & Poon & Broadbent, 2015; Cazan, 2014; Fisher & Baird, 2005; Goradia & Bugarcic, 

2017; Hu & Gramling, 2009; Lear et al., 2016; Kauffman, 2004; Kirmizi, 2013; Puzziferro, 

2008; Sharma et al., 2007; Whipp & Chiarelli, 2004); online versus blended environments 

(Broadbent, 2017; Broadbent & Fuller-Tyszkiewicz, 2018); with college students (Cho & Shen, 

2013; Dörrenbächer & Perels, 2016a, 2016b; Liu et al., 2013; Kitsantas et al., 2008; Mega et al., 

2014; Ning & Downing, 2015; Valle et al., 2008; Yusuf, 2011); and in specific courses, such as 

science (Ergen & Kanadli, 2017), mathematics (Ergen & Kanadli, 2017; Kramarski & Gutman, 

2006), economics (Ariani, 2016; Foerst et al., 2017), and language learning (Ergen & Kanadli, 

2017; Seker, 2016). Besides expanding the knowledge base of self-regulation, researchers have 

identified the strategies that learners most often use in various educational settings. It is within 

these different settings that learners deploy different strategies to be successful. The combination 

of strategies is not a one size fits all. What might work well for some may not work well for 

others. Researchers continue to better define which SRL strategies are aligned with these 

different educational settings and levels of success.  
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Table 1  

Self-Regulated Learning Strategies 

Categories/strategies Definitions 
1. Self-evaluating  “Student-initiated evaluations of the quality or progress of their 

work; e.g., I check over my work to make sure I did it right” 
(Zimmerman, 1989, p. 337). 

2. Organizing and 
transforming 

“Student-initiated overt or covert rearrangement of instructional 
materials to improve learning; e.g., I make an outline before I 
write my paper.” (Zimmerman, 1989, p. 337). 

3. Goal-setting and 
planning 

“Students are setting educational goals or subgoals and planning 
for sequencing, timing, and completing activities related to 
those goals; e.g., First, I start studying 2 weeks before exams, 
and I pace myself” (Zimmerman, 1989, p. 337). 

4. Seeking information “Student-initiated efforts to secure further task information from 
nonsocial sources when undertaking an assignment; e.g., Before 
beginning to write the paper, I go to the library to get as much 
information as possible concerning the topic” (Zimmerman, 
1989, p. 337). 

5. Keeping records and 
monitoring 
 

“Student-initiated efforts to record events or results; e.g., I took 
notes of the class discussions;” “I kept a list of the words I got 
wrong” (Zimmerman, 1989, p. 337). 

6. Environmental 
structuring 

“Student-initiated efforts to select or arrange the physical setting 
to make learning easier; e.g., I isolate myself from anything that 
distracts me”; “I turned off the radio so I can concentrate on 
what I am doing” (Zimmerman, 1989, p. 337). 

7. Self-consequences “Student arrangement or imagination of rewards or punishment 
for success or failure; e.g., If I do well on a test, I treat myself to 
a movie” (Zimmerman, 1989, p. 337). 

8. Rehearsing and 
memorizing 

“Student-initiated efforts to memorize material by overt or covert 
practice; e.g., In preparing for a math test, I keep writing the 
formula down until I remember it” (Zimmerman, 1989, p. 337). 

9-11. Seeking social 
assistance 

“Student-initiated efforts to solicit help from peers (9), teachers 
(10), and adults (11); e.g., If I have problems with math 
assignments, I ask a friend to help” (Zimmerman, 1989, p. 337). 

12-14. Reviewing records “Student-initiated efforts to reread notes (12), tests (13), or 
textbooks (14) to prepare for class or further testing; e.g., When 
preparing for a test, I review my notes” (Zimmerman, 1989, p. 
337). 

Note. Adapted from “A Social Cognitive View of Self-Regulated Academic Learning” by B. J. 

Zimmerman, 1989. Journal of Educational Psychology, 81(3), 329–339. 

https://doi.org/10.1037//0022-0663.81.3.329 
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Self-regulated learning strategies can be organized into four categories or classifications: 

(a) cognitive, (b) metacognitive, (c) resource management, and (d) motivational (Ariana, 2016; 

Broadbent & Fuller-Tyszkiewicz, 2018; Ergen & Kanadli, 2017; Karlen, 2016; Ning & 

Downing, 2014; Mega, Ronconi, & De Beni, 2014; Weinsten et al., 2011). Broadly defined, 

cognitive strategies enable a learner to blend new and existing information by using their content 

processing, transforming, and organizing skills—such as rehearsal, elaboration and organization 

(Broadbent & Fuller-Tyszkiewicz, 2018; Ergen & Kanadli, 2017; Karlen, 2016; Kauffman, 

2004). These strategies can include repetition, organizing new content, summarizing meaning, 

and using imagery for memorization. Metacognitive strategy “refers to the planning, monitoring, 

and evaluation of learning” (Karlen, 2016, p. 254). These strategies or techniques help students 

develop awareness of their thinking processes and how they learn. Strategies such as regulating 

one’s time and study environment, effort, peer cooperation, and help-seeking fall under the 

category of resource management strategies (Pintrich, 1999; Kitsantas et al., 2008). Strategies 

such as intrinsic values, self-efficacy, and test anxiety are important for students attempting to 

apply self-regulation strategies (Pintrich & De Groot, 1990; Kitsantas et al., 2008). Because 

students differ in which self-regulating strategies they employ and the frequencies for which they 

use these strategies (Broadbent, 2017), these strategies are seen in different frequencies and 

different combinations depending on the context for which a study is done. Determining what 

might be the “right” combination in a given research project or academic setting is the goal of 

SRL researchers.  

Often-cited studies assess how students use SRL strategies in online courses (Hu & 

Gramling, 2009; Kirmizi, 2013), adapt traditional SRL strategies to a web-based environment 

(Whipp & Chiarelli, 2004), or compare frequency of use of SRL strategies in blended versus 
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online learning environments (Broadbent, 2017). Research in SRL strategies is continually 

developing, creating deeply refined and effective strategies for learners, teachers, and 

researchers. As to the most efficacious strategies, Hu and Gramling (2009) indicated goal setting, 

time or effort management, and cognitive strategies were perceived as most helpful for course 

performance. This combination of strategies helps students with setting expectations for 

themselves and applying the skills needed to regulate their effort toward a task. Whipp and 

Chiarelli (2004) indicated several significant adaptations of traditional SRL strategies to a web-

based environment. Specifically, forethought strategies were used through keeping daily logs and 

organizing materials. and performance and self-observation strategies were used through printing 

out materials, peer help seeking, and self-monitoring through tracking of reading and writing 

assignments. Applying self-reflection strategies to peer-to-peer interactions was found to shape 

class discussions and improve classroom performance (Whipp & Chiarelli, 2004). All of the 

strategies employed in Broadbent’s (2017) study resulted in neutral or positive outcomes for 

online and blended classes, except for peer learning and help seeking, reflecting an overall 

positive outcome for classroom SRL strategy engagement.  

Across decades of research, SRL strategies have been shown to consistently produce 

overall positive outcomes, with benefits continuing to increase as SRL strategies research 

continues to be refined and developed alongside the evolution of online learning. Elaboration, 

organization, metacognition, time management, and effort regulation strategy use are all 

significantly higher for online students, as compared to use with students in the blended-learning 

environment (Broadbent, 2017). Themes throughout historical SRL studies include goal setting, 

time management, effort management, self-observation/reflection, and tracking of learning. 

Learners are continually using these strategies in new, diverse ways and in different 
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combinations. Through the continual development and refinement of SRL strategy usage, 

distinct self-regulated learner profiles have emerged. 

Self-Regulated Learner Profiles 

 Results of various studies have produced different sets of learner profiles, with 

considerable overlap from study to study. Barnard-Brak et al.’s (2010) study was one of the first 

to examine the existence of profiles of self-regulated learners, specific skills, and strategies. In a 

study of 476 student participants enrolled in online degree programs in the Southwestern United 

States, Barnard-Brak et al. found five distinct profiles of SRL: (a) super self-regulators, (b) 

competent self-regulators, (c) forethought-endorsing self-regulators, (d) performance/reflection 

self-regulators, and (e) nonexistent or minimal self-regulators. In a study of 828 final-year 

university students in Hong Kong, Ning and Downing (2015) identified four distinct types of 

students’ SRL strategy use, ranging from minimal to competent self-regulated learners. Karlen 

(2016) explored cognitive, metacognitive, and motivational components of SRL with upper 

secondary schools, specifically with 2,398 Grades 10 and 11 students. They identified four 

classifications: (a) unmotivated, (b) maximal, (c) confident, and (d) strategic. Dörrenbächer and 

Perels (2016b) identified four distinct profiles of self-regulated learners among college students. 

Self-regulated learning scores measuring SRL strategy usage were assigned, and the resulting 

four profiles were labeled from low to high. Broadbent and Fuller-Tyszkiewicz’s (2018) findings 

were consistent with previous research in that multiple categories were present among self-

regulated learners. Broadbent and Fuller-Tyszkiewicz defined five types: (a) Class 1: restrained 

regulators, (b) Class 2: minimal regulators, (c) Class 3: anxious capable collaborators, (d) Class 

4: calm self-reliant capable regulators, and (e) Class 5: super regulators.  
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Not all profiles across the spectrum are tied to positive outcomes; some studies show non-

advantageous usage or no usage of SRL strategies with certain groups of learners. Liu et al. 

(2013) found of the four clusters that emerged in their study, two had maladaptive characteristics 

and lower grades. These clusters were characterized with lower task value and self-efficacy 

scores. Foerst et al. (2017) found that although students knew about SRL strategies, they did not 

put this knowledge into action. Reasons for not deploying strategies included lack of time to use 

SRL strategies, no benefit from SRL strategies in the given situation, not being able to put the 

strategies to use effectively or finding it too arduous to use SRL strategies. For this reason, it is 

critical to ensure that students are aware of SRL strategies and that they are individually taught to 

employ the strategies most effective for them. Researchers need to learn why some students are 

not using SRL strategies and how instructors and instructional designers can empower students' 

SRL.  

These studies establish the importance of future research that contributes to new insights 

and understanding around the complex range of processes that students undergo to self-regulate 

their learning, their relationship to academic achievement, and how some strategies should be 

fostered or developed through curriculum design in online learning in higher education.  

Self-Regulated Learning and Academic Achievement 

The term academic achievement spans a variety of definitions, depending on time, place, 

type of learning, and whether one is a student, an instructor, or an institution. As nebulous a term 

as academic success can be, it is “one of the most widely used constructs in educational research 

and assessment within higher education” (York et al., 2015, p. 1). Though definitions vary, many 

researchers come back to some of the same core concepts. While grades and GPA are the 

standard measurements of academic success available to instructors and institutions (York et al., 
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2015), other common definitions include satisfaction and acquisition of skills. For example, Kuh 

et al.’s (2006) synthesis of literature provides a very broad definition of academic success: 

achievement in activities, satisfaction, acquisition of knowledge, skills and competencies, 

persistence, attainment of educational outcomes, and postcollege performance. York et al. (2015) 

provided “a theoretically grounded definition of academic success that is made up of six 

components: academic achievement, satisfaction, acquisition of skills and competencies, 

persistence, attainment of learning objectives, and career success” (p. 9). Researchers have 

bridged the gap between theory and practice by exploring ways in which SRL strategies and 

skills can facilitate the mastery of academic achievement and provide a fulfilling experience for 

the learner. 

Dimensions of Self-Regulated Learning and Academic Achievement 

 Researchers of SRL and academic achievement have gone beyond grades and grade point 

averages (GPAs) and highly value aspects of learning, such as the development of skills and 

learner satisfaction. Self-regulated learning skills are more than strategies for attaining passing 

grades. Higher education is characterized by performance-based assessments that are “complex, 

authentic, process/product-oriented, open-ended and time-bound” (Hilliard, 2015, para. 4). 

Learners entering high levels of education are not necessarily equipped for college success, 

regardless of past grades and GPA; studies suggest students are not adequately prepared for the 

rigors of higher education (Valle et al., 2008). Therefore, students need to have the skills, 

strategies, and capacity to regulate their own learning. Researchers consider these competencies 

critical prerequisites for academic achievement in the context of higher education (Cassidy, 

2011; Dresel et al., 2015; Foerst et al., 2017; Wirth & Leutner, 2008). Often, it is the lack of SRL 

abilities that hold students back (Dörrenbächer & Perels, 2016b), which is why researchers seek 
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to understand the phenomenon of SRL and academic achievement from a social-cognitive 

perspective.  

 Cognitive strategy use, motivation, metacognitive processing, and personal and 

environmental determinants are all hallmarks of SRL and academic success (Bol & Garner, 

2011; Hu & Gramling, 2009; Kauffman, 2004; Pintrich, 2000; Zimmerman, 1989; Zusho & 

Edwards, 2011). Cognitive strategies include components of active learning and active 

manipulation of academic content (Kauffman, 2004), but even students who employ these skills 

and strategies for specific assignments or classes may not develop them in a way that translates 

to future use. As Zimmerman and Schunk (2011) stated, “These cognitive strategies are seldom 

remembered, generalized to new tasks, or used instinctively by students as they study or practice 

in authentic contexts” (p. 2). Metacognition is the development of these skills into permanent and 

effective learning tools, applicable to future courses and careers beyond academia. 

Metacognition includes skills that help learners understand and regulate cognitive activities, 

translating them to effective learning (Kauffman, 2004). Students showing high self-regulation 

tend to be motivated to use strategies, such as planning, organizing, and other self-monitoring 

skills, in combination with motivational processes, such as goal setting, self-reflection and self-

efficacy; all are examples of metacognition (Ariani, 2016; Dörrenbächer & Perels, 2016a).  

Self-Regulated Learner Profile Indicators and Strategies for Achievement 

 Identification of students’ types of SRL can lead to providing tools to bolster learner 

performance and satisfaction. Every student enters college with unique strengths and 

weaknesses, and each uses their own degree of self-regulation throughout different learning 

experiences. Differences in low- and high-achieving students are closely linked to levels of self-

regulation (Kitsantas et al., 2008; Liu et al., 2013; Ness & Middleton, 2011; Zimmerman & 
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Schunk, 2011). Though researchers use different terms to describe the profile spectrum of self-

regulated learners, the intent is the same: identifying productive learning strategy development, 

use, and adoption, as predictors for academic success. Zimmerman and Schunk (2011) used the 

term proactive self-regulators to define learners who show high levels of self-regulatory 

processes. Zimmerman and Schunk (2011) noted, 

Proactive self-regulators: a) set learning goals, b) implement effective learning strategies 

(e.g., organization, rehearsal, note-taking), c) monitor and assess their goal progress, d) 

establish a productive environment for learning, and e) maintain a sense of self-efficacy 

(i.e., perceived competence) for learning. (p. 1)  

Many researchers have written about traits and habits that make students high achievers 

and have identified strong SRL as a hallmark (Heikkilä & Lonka, 2006; Karlen, 2016; Liu et al., 

2013; Ning & Downing, 2014). Researchers have found “higher academic achievers tend to 

apply SRL strategies more frequently than their lower-achieving counterparts, with frequency of 

strategy use being positively associated with academic performance” (Ning & Downing, 2014, p. 

1328). There is consensus among SRL researchers that high achievers use strategies, such as goal 

setting, planning, organization, monitoring, and self-reflection (Dörrenbächer & Perels, 2016a). 

 Multiple studies have found there is a direct relationship between self-regulatory 

strategies and students’ academic achievement, as measured with GPA (Ariani, 2016; Bardnard 

et al., 2008; Broadbent, 2017; Cazan, 2014; Cho & Shen, 2013; Ergen & Kanadli, 2017; Goradia 

& Bugarcic, 2017; Karlen, 2016; Khanlari, 2013; Kitsantas, 2002; Liu et al., 2013; Mega et al., 

2014; Ning & Downing, 2015; Nota et al., 2003; Sharma, 2007; Wandler & Imbriale, 2017; 

Zimmerman & Kitsantas, 2014). The strength of these relationships varies, depending on the 

results of the studies, and certain strategies are directly related to academic achievement.  
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In a study of undergraduate students at a university in Australia, Broadbent (2017) found 

only time management and effort regulation strategies positively influenced grade outcomes. 

Identifying which self-regulatory attributes had a significantly positive impact on performance, 

intrinsic goal orientation, self-efficacy for SRL, e-learning self-efficacy, and environment 

management were at the forefront of research for students participating in a course in New South 

Wales (Sharma et al. 2007). Similarly, Goradia and Bugarcic’s (2017) synopsis of Broadbent and 

Poon’s (2015) meta-analysis of 12 studies (eight prospective, three experimental and two cross-

sectional), totaling 10,905 university students surveyed, showed the following strategies as 

having a positive influence on outcomes: (a) time management, (b) metacognition, (c) effort 

regulation, and (d) critical thinking. As SRL research develops, a clearer understanding of the 

most effective strategies has emerged. 

Ning and Downing (2015) identified distinct profiles of university students with 

differential SRL strategy use. The group categorized as competent, self-regulated learners 

reported high-level endorsements of all SRL strategi es and achieved the best academic 

performances. Liu et al.’s (2013) study reinforced Ning and Downing’s work in that students 

categorized as having adaptive SRL characteristics had better grades in their junior college 

courses.  

While some research has provided evidence for how self-regulation positively impacts 

academic achievement, there are studies that show contrary or weak associations. Barnard et al. 

(2008) showed results that contradicted the wider body of literature in SRL and academic 

achievement. In their study, the researchers found student self-regulation was not strongly related 

to academic achievement for online students. Cazan (2014) found student self-regulation alone in 

online learning was not strongly related to academic achievement as measured by GPA for 



33 
 

 

undergraduate students. Kitsantas et al. (2008) found while time management and self-efficacy 

contributed to academic achievement, metacognitive self-regulation did not play a significant 

role in predicting achievement for undergraduate students in their study, contradicting findings in 

previous research (e.g., Kauffman, 2004; Kitsantas et al., 2008) that suggested the importance of 

metacognition in academic achievement. Yusuf (2011) showed SRL strategies were not the 

strongest drivers of undergraduate student academic achievement. Rotgans and Schmidt (2009) 

echoed this sentiment: “One of the key objectives of SRL research is to make predictions about 

students’ academic achievements, and if necessary, initiate interventions to improve learning 

outcomes” (p. 242). As online learning has the potential to “foster students’ will and skill for 

learning about complex topics” (Kramarski & Gutman, 2006, p. 25), deploying key ID strategies 

is of the utmost importance.  

Self-Regulated Learning and Instructional Design Strategies 

There are two types of learning environments that students encounter: (a) teacher-guided 

and (b) learner-guided (Carneiro et al., 2011). How learners respond to these learning 

environments is the foundation for many research studies in learning, design, and technology.  

Student-guided learning takes place in an autonomous environment, where there are few 

or sometimes no input from an instructor. The learning and acquisition of knowledge falls on the 

learner. They own what and how they learn the course content. With the rise in online learning, 

students are more likely to find themselves enrolled in largely autonomous environments, 

lacking ongoing, interactive support that would be provided by a physically present instructor 

(Bol & Garner, 2011; Dabbagh & Kitsantas, 2011).  

Having the ability to effectively use SRL strategies is critical in online learning, compared 

to traditional, face-to-face classrooms (Bol & Garner, 2011; Dabbagh & Kitsantas, 2011). 
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Students need to understand which strategies lend themselves to better academic outcomes; 

however, they are not always astute in understanding this selection process or which strategies 

might support SRL. Students need help in achieving self-regulation, and most likely, they are not 

coming to higher education with the appropriate tools for learning (Carneiro et al., 2011). 

Specific instructional methods and strategies can be used to enhance or support the abilities and 

skills of learners who struggle with self-regulation.  

Previous research on SRL has provided valuable discussions around IDs that lend 

themselves to awareness of SRL strategies among learners (Huh & Reigeluth, 2016; Lear et al., 

2016; Ley & Young; Nicol & Macfarlane-Dick, 2006; Seker, 2016; Zimmerman & Schunk, 

2011; Zusho & Edwards, 2011), providing a rich discussion on how instructional designers can 

incorporate elements that nurture awareness of SRL strategies for learners. Online course design 

can assist in the learning process by embedding awareness and intentionality into the design of 

content, learning tasks, and activities, specifically those pedagogical methods that encourage 

self-reflection, time-management, or tracking (Lear et al., 2016). Ideally, learners should be 

encouraged to take control and responsibility over their own learning. According to Wandler and 

Imbriale (2017), instructors implementing various SRL strategies show a positive association 

exists between SRL and academic performance. This combination of SRL embedded in learning 

only makes sense and is consistent with the field’s research. Design elements craftily added to an 

online course can only enhance learning and how learners take in, process, and apply the content 

on their own. 

Value of Self-Regulated Learning in Instructional Design 

 There are educational implications about the value of SRL in ID, as discussed in 

Panadero’s (2017) review of SRL models and directions for research. Through incorporating 
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specific SRL-supportive ID elements, instructors can teach students to learn, not just expect them 

to learn (Lawson et al., 2018). Strategies need to be adapted to the specific context in which they 

are employed. Following are a few ways in which instructors have used different design 

elements and their value to leaner self-regulation. 

Teachers need to receive proper training on SRL processes and strategies to maximize 

students’ learning (Panadero, 2017). Teachers are the ones most familiar with the needs of 

students and the content for which they are learning. Instructors should know how students 

approach learning to guide their use of pedagogical approaches that support SRL (Dull et al., 

2015). Instructors use different approaches to SRL, specifically those in “higher education tend 

to focus on course content, providing limited opportunities for students to practice self-

regulation” (Panadero, 2017, p. 23). Employing the concept of scaffolding SRL lessons from one 

educational level to the next, continually building on the SRL skills of students, is warranted. 

Third, environments should nurture SRL behavior (Panadero, 2017). Instruction should help 

students become good strategy users. According to Weinstein et al. (2000), these individuals 

possess better declarative, procedural, and conditional knowledge. Lastly, SRL skill development 

is the most beneficial to learners needing extra academic support. These skills can be developed 

or taught over time with opportunities for forethought, practice and reflection. Ultimately, 

implementation of self-regulation design elements is limited to those instructors who have SRL 

knowledge and the ability to recognize and address the unique needs of individual students. 

While many institutions incorporate these methods into introductory courses for new students or 

freshmen, experiences are not consistent, and many learners miss out entirely on learning about 

self-regulation.  
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Instructional Design Strategies to Promote Student Self-Regulated Learning 

The following is an in-depth review of ID strategies that have been found to augment 

student learning outcomes, specifically academic achievement. Two types of SRL interventions 

are frequently studied: (a) training on the component skills of SRL and (b) embedding self-

regulation skills directly into instruction (Ley & Young, 2001; Rowe & Rafferty, 2013). Ziegler 

et al. (2003, as cited in Carneiro et al., 2011) suggested students should receive drivers’ 

licenses—more training on how to learn—where they can acquire and improve their SRL 

strategies. Nakabayashi (2018) described “learning to learn” courses as typically taught in the 

first year of college to teach skills associated with SRL processes. These types of courses focus 

on foundational self-regulation skill sets that students need to develop in to thrive and succeed in 

autonomous courses. Huh and Reigeluth (2016) championed embedding SRL development in 

instruction or designing instruction to teach SRL skills.  

Another strategy is designing course content and learning activities, which can be 

impactful in stimulating and curating SRL processes. When these design elements are woven 

into the course to provide scaffolding mechanisms for students developing their self-regulation 

skills. Researchers (i.e., Huh & Reigeluth, 2016; Kramarski & Gutman, 2006; Ley & Young, 

2011; McAllister & Watkins, 2012; Nakabayashi, 2018; Ness & Middleton, 2011; Rowe & 

Rafferty, 2013) have proposed the inclusion of an array of ID strategies or interventions directly 

into instruction to enhance students’ SRL skills in online environments. Understanding and 

closing the gap for deficiencies among less expert self-regulators can be done by embedding self-

regulation support in the context of courses. When chosen correctly, these strategies can be used 

in varied contexts, regardless of course subjects.  
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Ley and Young (2001) suggested six main principles based on six self-regulation 

components: (a) goal setting, (b) preparing a place to study, (c) organizing materials, (d) 

monitoring learning, (e) evaluating progress and effectiveness, and (f) reviewing tests. These 

principles guide learners to prepare their learning environment, organize instruction and 

activities to facilitate learning processes, use instructional goals and feedback to self-monitor, 

and provide learners with continuous evaluation opportunities to self-assess (Ley & Young, 

2011). 

Research shows self-regulation strategies can be used in particular subjects or courses or 

may applied to the wider online environment (Nakabayashi, 2018). Rowe and Rafferty (2013) 

focused their empirical research on what educators and instructional designers should know 

about SRL design elements and how these elements can support self-regulation. This focus 

serves as a framework for this section of the literature review. Specific SRL-supportive design 

elements are grounded in SRL theory, promote critical SRL skills observable among students, 

and are backed by empirical studies. Strategies included in this group are from studies done in 

universities or online learning or both.  

Table 2 summarizes prior research on course and ID strategies that promote student self-

regulation of learning. The strategies listed are associated with particular outcomes found among 

the different studies. Themes among the SRL strategies will be discussed later in this section.  

In unpacking all the ID elements and looking for themes among them, they can be 

classified or grouped based on where the elements intersect with the following: (a) instructional 

designer/instructor, (b) other learners, or (c) a student’s self (Larson & Lockee, 2020). 
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Table 2  

Course and Instructional Design Strategies and Outcomes 

Study Instructional Design Elements Outcome(s) 
Dörrenbächer & 

Perels (2016a) 
8-week course where SRL topics were taught 

through content that was categorized in 
Zimmerman’s (2000) cyclical SRL model 

Course positively influenced 
SRL and interventions 
combined together had the 
highest impact 

Núñez et al. (2011) Training program designed to teach students on 
how to study and incorporate self-regulation 
strategies into their learning processes 

 

Students enrolled in the 
training program, compared 
with students in the control 
group, showed a significant 
improvement in their 
declarative knowledge, use 
of learning strategies, and 
deep learning 

Hu and Gramling 
(2009) and 
McAllister & 
Watkins (2012) 

Communicate due dates clearly; encourage use 
of more sophisticated cognitive learning 
strategies, such as organization and 
elaboration; and provide information on how 
to seek help 

Students valued goal setting 
and cognitive skills as most 
helpful for their academic 
success 

Terry and Doolittle 
(2006) 

Clearly communicate deadlines and due dates, 
encourage goal setting, provide checklists and 
organizers, provide feedback, and scaffold 
regular check-in processes 

Enhanced time management 
skills as these skills emerged 
as an important component 
of self-regulation 

Hsu et al. (2009) Clear and informative calendering; consistent 
lesson design and structure, consistent 
assignment/exam due dates, clear grading 
format and display, content scaffolding, note 
taking, help seeking through help forum 

Students adapted better by 
adjusting their study 
routines, note-taking 
strategies, and seeking help 
to succeed  

Rowe & Rafferty 
(2013) 

Both pedagogical goals and learning activities 
were the focus: discussion boards, goal 
setting, clear syllabus and calendar, and 
formative assessments 

Strategies enhanced academic 
outcomes  

Huh & Reigeluth 
(2016) 

Use problem- or project-oriented tasks; time and 
guidance for goal setting, identifying 
resources and planning; ongoing assessment 
to support self-monitoring and feedback 

Strategies improved academic 
outcomes, learning 
environment, and culture 

Ley & Young 
(2001) 

Guide learners to prepare for learning; organize 
instruction and activities to facilitate 
cognitive processes; incorporate instructional 
goals and feedback; and continuous 
evaluation for self-reflection 

Facilitated SRL in less expert 
learners and ameliorated 
self-regulation deficiencies 

Fisher & Baird 
(2005) 

Incremental deadlines, student-guided 
discussions, assignment blueprints, peer 
evaluations, self-reflection, e-journals, 
student-created rubrics, and small group 
projects 

Positive influence on student 
retention, self-regulation, 
and perceived cognitive 
learning 
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The instructional designer is the person that applies learning principles to the systematic 

development of effective instructional materials. The designer may or may not be the instructor 

for the course. Often, instructors consult with instructional designers when designing effective 

online courses. Of the strategies listed in the table, the following strategies fall within the realm 

of course design: (a) having consistent assignment and exam due dates, (b) setting up clear 

calendaring for planning, (c) having consistent lesson design and structure, (d) using assignment 

blueprints so that content is appropriately scaffolded over the duration of the course, and (e) 

making sure instructional goals are clearly set and articulated.  

Other learners are individuals who are enrolled in the same course: peers. Typical self-

regulation strategies that rely on learner-to-learner interactions include peer feedback, help 

seeking, and small group projects. Having learners engage with one another at different levels 

and points along the duration of a course helps them track progress and reflect on where they are, 

compared to where the larger group is. This leaderboard-style tracking lends itself to greater 

awareness of oneself within the wider population.  

Self is the learner alone. The lone individual is where most of the strategies listed in 

Table 2 fall. The learner must deploy and use strategies based on the need or context of the 

situation. The aforementioned strategies coincide with Zimmerman’s (1989) three phases of self-

regulation: (a) forethought, (b) performance, and (c) reflection. Forethought strategies include 

organizing materials and resources, using checklists and organizers, goal setting, and guidance 

on content allocation. Performance strategies include note taking, discussion boards, and e-

journals. More strategies tend to fall in the last category—reflection. These strategies include 

formative assessments, self-reflection activities, continuous feedback, regular check ins, and help 

seeking on performance tracking. Different combinations of these strategies lend themselves to 
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different outcomes, depending on the makeup of the participant population and context of the 

course.  

Conceptual Framework 

There are six prominent models for SRL that are used in the field of educational 

psychology (Panadero, 2017; Wolters et al., 2003). These models serve as frameworks for the 

variety of research completed in the field of SRL. While many models were reviewed as part of 

this literature review, Zimmerman’s model was chosen as most applicable to answer this study’s 

research questions. Zimmerman (1989) looked at phases of the learning cycle. The model 

explains how learners manage their self-regulation before, during, and after a given point in time. 

Zimmerman’s cyclical phases model consists of three phases: (a) forethought, (b) performance 

and (c) self-reflection (Panadero & Alonso-Tapia, 2014).  

This study’s conceptual framework (see Figure 1) includes Zimmerman’s (1989) three 

phases and the relationship between SRL strategies, profiles of self-regulated learners, and ID 

strategies in the realm of academic achievement in online learning. Understanding how ID 

strategies can be used to intervene to support SRL and how students are self-selecting, whether 

consciously or unconsciously, is of interest to the researcher in this study. By identifying profiles 

or subgroups of self-regulated learners and the strategies they use for academic achievement, 

instructors can be equipped to design personalized, supportive online learning environments. 

Summary 

Self-regulation is of particular importance in online learning, as the role of self-regulator 

has traditionally fallen to instructors, as they decide what students learn, when they learn, and 

how to learn (Reigeluth et al., 2016). As students encounter autonomous learning environments, 

they need to exhibit those characteristics—self-determination, self-regulation, and reflective 
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learning—that will support their learning journeys and successful academic outcomes. It is with 

knowing how to manage one’s own learning that comprehension, retention, and transfer of 

knowledge happens.  

Sections of this literature review focused on the evidence that not all students are self-

regulated and struggle to thrive in online learning environments where they are required to 

complete tasks with little to no support from instructors or peers (Kauffman, 2004; Kramarski & 

Gutman, 2006; McAllister & Watkins, 2012). Students approach these challenges in a myriad of 

ways, one being self-regulation. While many advancements have been made in this area, 

continued focus on ways to structure learning experiences to enhance SRL use should be 

prioritized. Continued research is warranted to expand and enhance the understanding of how the 

complex range of SRL processes and self-regulation profiles intersect with ID strategies used in 

online learning. Focusing on the profiles of self-regulated learners across SRL indicators will 

provide a more comprehensive picture in identifying areas of greatest needs for instructional and 

academic support.  
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CHAPTER 3 – METHODOLOGY 

This research study delved into the complex range of SRL processes, strategies used by 

self-regulators, profiles defined by strategy use, and how strategies intersect with ID elements 

used in online learning. Outcomes from this research were expected to provide insights on how 

to bolster students’ use of SRL strategies, leading to higher academic achievement and 

instructors’ increased awareness of the specific self-regulated strategies most often needed by 

students. These insights should underscore the importance of increasing instructors’ 

understanding of how students approach self-regulation to support them with high-quality, 

personalized online learning. By focusing on the profiles of self-regulated learners across SRL 

phases (i.e., forethought, performance, and self-reflection) and ID strategies that support SRL, 

this study provided a comprehensive identification of areas of greatest need for instructional and 

academic support. The goals of this study were to determine if there were differences in students’ 

use of SRL strategies across phases, (b) if there was a relationship between students’ SRL 

strategies in each phase and their academic achievement, (c) if there were distinct profiles or 

types of self-regulated learners, (f) if certain profiles were associated with greater academic 

achievement, and (e) to what extent students were aware of instructional strategies that support 

SRL in an online course. 

This chapter details the research design and how the researcher answered the study’s 

research questions, including the conceptual framework, targeted participants, context for the 

study, instrumentation, data collection, data analysis, and validation.  

Research Design 

The goal of this study was to expand the understanding of how effective SRL strategies 

develop in the realm of online education. The research design was a blueprint that included the 
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research methodology, tools, and techniques to conduct this study. It helped to address the 

research questions during data collection and analysis. This study was mixed methods, 

specifically concurrent triangulation research design, which was used to answer both the 

quantitative and qualitive research questions in this study (Creswell, 2015). This type of study 

gave multiple ways of visualizing the outcomes of analyses.  

The Convergent Parallel Design Method 

A convergent parallel design, as detailed in Figure 5 was used to integrate the results of 

both the quantitative and qualitative analyses to gain a complete, complementary understanding 

of the research problems (Creswell, 2015). This method is one of three core mixed-method 

approaches: (a) convergent, (b) explanatory sequential, and (c) exploratory sequential. All three 

methods are useful frameworks, depending on researchers’ study questions. Mixed-method 

approaches were widely used in the 1980s in psychology, as they expanded the confines of 

single-method research (Creswell, 2015). This design was selected as it provides more evidence 

than if the research was conducted either as a quantitative or qualitative study on its own alone.  

This study was designed to combine collected data and draw conclusions on analyzed 

data, offering new insights into SRL. A quantitative study is a methodical process to draw a 

numerical-based conclusion about the data. The “researcher must study the test results, apply 

them to the situational context, and then draw conclusions that make sense” (Albers, 2017, p. 1). 

Its strongest characteristic is that “it gets at the deep structure of the data” (Albers, 2017, p. 8). In 

contrast, qualitative studies are engaging, contextualized, and highly variable (Bazeley, 2013). 

Qualitative research can uncover the qualities in a study. A researcher can take non-numerical 

data to understand concepts and experiences, allowing for more in-depth insights into a research 

question. Bazely (2013) stated, “Understanding the complexities of the human condition will 
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take the qualitative researcher through and beyond description to concept development and 

theory building” (p. 4). Including qualitative analysis was important for this study to understand 

LTEC 112 as students experienced it, more specifically through the lens of self-regulation. 

 

Figure 5  

Convergent Parallel Design Method: QUANT + QUAL 

 

Note. This figure is a visual representation of the steps within the convergent parallel design 

method, as adapted from Designing and Conducting Mixed Methods Research by J. W. Creswell 

& V. L. Plano Clark, 2018. Sage. 

 

The convergent parallel design was specifically selected for this study, as its intent was to 

“validate one set of findings with the other, or to determine if participants respond in a similar 

way,” if quantitative scales are compared to open-ended qualitative questions (Creswell & Plano 

Clark, 2018, p. 65). This convergent parallel design brought together the strengths and 

weaknesses of the quantitative statistical results with qualitative findings to complete the 

understanding of the research problem (Creswell & Plano Clark, 2018). Outside of its purpose 
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for combining and comparing results, the convergent parallel design was used for “corroboration 

and validation purposes, illustrating quantitative results with qualitative findings (or vice versa)” 

(Creswell & Plano Clark, 2018, p. 65). The convergent design prioritizes the methods, equally 

allowing for strengths from the data to be uncovered separately before combining to compare. 

This method uncovered where survey results and focus group interviews converge or diverge.  

The rationale for using a mixed-method approach was to (a) analyze data that were 

collected at roughly the same time, (b) collect and analyze both types of data separately with 

techniques associated with each, and (c) make stronger inferences, bringing together diverse 

perspectives. Additionally, this research design was intuitive and has been commonly used by 

researchers new to mixed methods (Creswell & Plano Clark, 2018). Interpretation was made 

based on the completion of both quantitative and qualitative. 

The procedures for implementing this research design are adapted from Creswell and 

Plano Clark (2018). First, quantitative and qualitative data were collected in parallel; the results 

of one do not depend on the other; however, the results of one do not depend on the other. 

Second, each data set was analyzed and interpreted independently, using analytic procedures. 

Third, the researcher merged the results and looked for points of intersection and commonality. 

Lastly, the researcher interpreted the two combined sets of results to have a more complete, 

holistic understanding of the research questions and to expand the study’s conclusions. 

Research Questions 

To gain understanding of how to enhance learning outcomes in online environments 

through the support of SRL, this study answered the following five questions:  

1. How do online learners’ SRL strategies differ across regulatory phases? 
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2. What is the relationship between students’ SRL strategies in each phase and their 

academic achievement? 

3. What distinctive profiles or types of self-regulated learners exist in online learning 

environments? 

4. Which of these profiles are associated with greater academic achievement? 

5. To what extent do students report awareness of the use of ID strategies that support 

self-regulation of learning? 

Conceptual Framework 

As described in earlier chapters, of greatest interest to this study was the work done by 

Zimmerman, as he is a pioneer in SRL. This study’s conceptual framework (see Figure 1) looked 

across the three phases of Zimmerman’s cyclical phases model (Panadero & Alonso-Tapia, 

2014). This research’s framework included forethought, performance, and self-reflection phases 

and outlined the relationship between SRL strategies, profiles of self-regulated learners, and ID 

strategies of academic achievement in online learning. Holistically, the framework was used to 

identify and then clarify what the researcher knew and connect these constructs with new aspects 

and outcomes of the study. 

A primary goal of this project aligned with what Rotgans and Schmidt (2009) cited as a 

key objective of SRL research: “to make predictions about students’ academic achievements, and 

those necessary interventions to improve learning outcomes” (p. 242). By identifying profiles or 

subgroups of self-regulated learners and the strategies they used for academic achievement, 

instructors are better equipped to design personalized, supportive online learning environments 

and create predictive individualized lessons to address the unique needs of learners. 
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Participants and Context 

Participants 

The target population for this study was 138 students in several sections of a 100-level 

course: LTEC 112: Technologies for Academic Success. The sample size for this group only 

represented 73 percent of the target population, 188 students. This course was designed for a 

broad range of students and affords them opportunities to gain knowledge of and practice skills 

with computer technologies for academic endeavors. This population was selected solely based 

on the course design. It was entirely online and “largely self-paced”. 

Students had the ability to move through four content units at their own pace, with unit 

deadlines to provide checkpoints. Proficiency was assessed throughout the duration of the 

course. LTEC 112 was designed as a competency-based education (CBE) course, in which 

students could test out or move quickly through content based on existing knowledge and prior 

learning. 

The format of this course, specifically CBE and self-paced, places increased demands on 

students to be responsible for their self-regulation. Students in these open-ended, information-

rich environments must be able to carefully regulate aspects of their learning (Duffy & Azevedo, 

2015), including setting goals, managing time, and seeking help. Understanding how students in 

LTEC 112 self-regulate opened opportunities for (a) students to improve on their skills of 

regulating their learning and (b) instructors to design content and courses that facilitate learners’ 

SRL by using certain ID strategies and providing environments in which students can practice 

and hone their SRL skills. Of most importance in SRL research is making predictions about 

academic outcomes and determining which interventions improve those outcomes. This research 

provided critical information to help make these predictions possible. 
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This study used convenience sampling, a nonprobability sampling method that was chosen 

because subjects were selected based upon them being easily accessible (Gall et al., 1996). For 

this study, participants were not recruited based upon being representative of the entire 

population, and this limitation will be discussed in the limitations section of this chapter. 

Sampling for quantitative and qualitative phases happened simultaneously: “This helps the 

researcher obtain a rigorous, in-depth qualitative exploration and a rigorous, high-power 

quantitative examination of the topic” (Creswell & Plano Clark, 2018, p. 8). Because interviews 

were in a one-to-one interview format, the size of the qualitative sample group was much smaller 

than the quantitative sample group.  

Study Setting 

LTEC 112 was designed for a broad range of students at a higher education institution in 

Hawai’i. The purpose of the course was for students to gain and practice skills in using 

technologies for academic endeavors. The course as organized into four units with four to five 

topics contained in each unit. The topics were further divided into core and Elective Levels 1 and 

2. Units 2, 3, and 4 end with culminating projects, where students can apply the skills learned in 

that unit. Students completed the content at their own pace and self-selected additional content.  

This asynchronous course was offered entirely online for students. Proficiency of content 

was determined solely by the students and their abilities to meet certain milestones and 

demonstrate competency throughout the course. Deadlines were provided for each of the units. 

Students monitored their progress using a countdown timer (days remaining) on their dashboard. 

There was also a course progress tracker that showed core electives (CEs) and culminating 

projects (CPs) completed. Language and a hash mark showed students what was required to get 

an A in the course. 
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The course was taught by instructors and teaching assistants. Their roles were to act as 

facilitators and class advisors. Students were responsible for meeting deadlines and were 

evaluated on only completed work. Due to the nature of the course design and facilitation, self-

regulation of learning rests solely with the student. As “not all students are equally predisposed 

to self-regulate, aspects of self-regulation can improve as a result of effective teaching and 

learning practices” (Cassidy, 2011, p. 996). Implementation of SRL strategies in a self-regulated, 

enabling environment benefits students, as they develop and deploy learning practices of greatest 

impact to them, and LTEC 112 was ideal for such enabling. This study setting was selected 

because it presents the researcher with candidates who were using a spectrum of SRL strategies 

to be successful in an autonomous learning environment. 

Role of the Researcher 

As the principal researcher for this study, the researcher was obligated to maintain the 

integrity of the experimental design, the data collection, the data analysis, and interpretations. 

The researcher brought over 10 years of experience with online learning in higher education. As 

a professional, the researcher had formal training in learning design and technology, along with 

designing, building, and teaching courses in asynchronous and synchronous settings. The 

researcher made all attempts to separate from the data to maintain objectivity and avoid bias in 

the qualitative data analysis. To further avoid bias, the researcher had an outside person review 

the coded data; identifying consistency among the interpretations of the data lends validity to the 

findings. Alternative explanations for the findings were investigated to see if there were other 

reasons for the results. The findings were reviewed with peers to identify gaps or missing 

information. 
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Instrumentation and Procedures 

As the purpose of this research was to enhance learning outcomes in online environments 

through the support of SRL, this study used both quantitative and qualitative data collection and 

analysis procedures to answer the research questions. Table 3 shows the research questions, 

participant communications, and instruments used for this study. Instruments and participant 

communications are included in the appendices (see Appendices A, B, C, D, E, F, & G). 

 

Table 3  

Quantitative and Qualitative Instruments 

 Quantitative (QT) Qualitative (QL) 

Research Questions  RQ #1, #2, #3, #4 RQ #5 

Instruments Appendix A: 
Self-Regulated Online 
Learning Questionnaire 

(SOL-Q) 

Appendix B: 
Interview Protocol 

Participant Communications: 
Consent and Thank You 

Appendix C: Survey 
Participation Consent 

 

Appendix D: Interview 
Consent 

 
Appendix E: Interview 
Scheduling Email and 
Confirmation Email 

 
Appendix F: Post-Interview 

Thank You Email 

 

Quantitative 

Self-regulated learning strategies were measured using a SOL-Q, developed by Jansen et 

al. (2017). The questionnaire was  
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developed by combining items from the Motivated Strategies for Learning Questionnaire 

[MSLQ], Online Self-regulated Learning Questionnaire [OSLQ], Metacognitive 

Awareness Inventory [MAI], and Learning Strategies questionnaire into a single 

questionnaire that covered the whole range of SRL activities across regulatory phases. 

(Jansen et al., 2017, p. 10) 

The MSLQ measures anxiety, learning beliefs, cognitive strategies including rehearsal, 

elaboration, organization, and critical thinking (Richardson et al., 2012). The OSLQ survey is a 

24-item scale with learners ranking themselves on a Likert scale. This survey is highly 

contextual for online learning environments (Schunk, 2001). If a researcher is interested in 

metacognitive processes, the MAI is a good survey for thinking about thinking. A learning 

strategies survey focuses on those strategies used in different learning environments.  

Other questionnaires were not selected as they did not measure all aspects of the full 

Zimmerman’s cyclical phases model (Zimmerman & Martinez-Pons, 1988). None of them probe 

for strategies in the forethought, performance, and self-reflection phases. Zimmerman’s model 

has been used in massive open online courses (MOOCs), a recently developed form of education. 

Table 4 shows an overview of the questionnaire scales, adapted from Jansen et al. (2017), and 

why the newly developed questionnaire was a good fit for this research. The SOL-Q, developed 

by Jansen et al., was validated through both exploratory factor analysis (EFA) and confirmatory 

factor analysis (CFA).  

Originally, an online survey instrument was added to LTEC 112 in Fall 2018 and 

approved by the Institutional Review Board (IRB). This was the SOL-Q. For this study, five 

questions were added to bolster the internal consistency of the time management section. It was 

not believed that the level of risk changed with the addition of the questions. The new 
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questionnaire contained 39 items over five subscales: (a) environmental structuring, (b) help 

seeking, (c) metacognitive skills, (d) persistence, and (e) time management (Jansen et al., 2017). 

Items in these subscales were categorized as belonging to one of the three regulatory phases—(a) 

forethought, (b) performance, or (c) reflection—according to Jansen et al. (2017). One question, 

“Overall, I am satisfied with my learning experience in this online course” was not deemed a 

SRL strategy and was not included in analyses.  

 

Table 4  

Overview of Questionnaire Scales 

 MSLQ MAI OSLQ LS 
Forethought Phase     

Task definition  X   
Goal setting  X X  
Strategic planning  X   

Performance Phase     
Environmental structuring X  X  
Time management X  X  
Task strategies X X X X 
Help seeking X  X X 
Comprehension monitoring  X X X 
Motivation control    X 
Effort regulation X    

Self-Reflection Phase     
Strategy regulation  X   

 

Items were answered on a 7-point Likert scale, ranging from 1 (not at all true for me) to 7 

(very true for me). Four was considered neutral for the study. Appendix G shows each question 

and how it was categorized by phase and subscale. An example of a metacognitive skills item is 

“I think about what I really need before I begin a task in this online course.” An example of a 

time management item is “I find it hard to stick to a study schedule for this online course.” An 
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example of an environmental structuring item is “I choose the location where I study for this 

online course to avoid too much distraction.” An example of a persistence item is “I work hard to 

do well in this online course even if I don’t like what I have to do.” An example of a help 

seeking item is “I communicate with my classmates to find out how I am doing in this online 

course.”  

Qualitative 

 One-to-one interviews were used for the qualitative data collection part of this study, as 

they served as another exploratory and explanatory component of this mixed-methods research 

design. The interviews helped the researcher explore topics where the issues were unclear and 

explained behaviors and the circumstances under which they happened (Hennink, 2014). As an 

exploratory tool, participants provided their views on research-related issues that were 

incorporated into defining characteristics of the participants around SRL. The one-to-one 

interviews were for “participants to not only describe certain beliefs, behaviors, or attitudes but 

also to identify the underlying context in which they occur, enabling an explanation of why 

certain phenomena persist” (Hennink, 2014, p. 20). While interviews assisted the researcher in 

uncovering group processes, they were not suitable for making general, population-wide 

statements.  

Data Collection 

According to Bazeley (2013), majority of mixed methods studies combine interview with 

survey methods. Both were used in this research. Data collection for this research design was as 

follows, and procedures were adapted from Creswell and Plano Clark (2018). First, both 

quantitative and qualitative data were collected concurrently, in a timeframe of 1 to 2 months; 

however, the results of one did not depend on the other. Second, each data set was analyzed and 
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interpreted independently, using analytic procedures. Third, the researcher merged the results 

and looked for points of intersection and commonality. Lastly, the researcher interpreted the two 

sets of results to see areas where there was convergence and divergence, relationships among 

them, or if possible, a combination that lent itself to a better understanding of the research 

questions. A research protocol was submitted to the Institutional Review Board of the University 

of Hawai’i for approval, prior to data collection.  

Quantitative Phase 

 The SOL-Q was embedded as an online survey in LTEC 112. The survey was released to 

students in the third unit of the course content. An electronic consent form was embedded in the 

questionnaire. Participants had to accept consent before being able to complete the SOL-Q. The 

survey remained active for the duration of the course in the semester for which it was delivered. 

Survey responses were collected in Google Forms. Survey data was uploaded into SPSS for 

analysis at the end of the collection period. At the end of the survey, there was a call for 

participants to opt-in for the qualitative phase and interviews by providing their contact 

information: name, email address, and (optional) phone number. 

Qualitative Phase 

 Once the survey was closed, the researcher contacted candidates who opted in for the 

qualitative phase of the study. While the initial request for participation happened over two 

semesters: Fall 2020 and Spring 2021, only four participants agreed to participate in the study.  

This phase included one-to-one interviews with four individuals. Scheduling the interviews was 

done using an online scheduling tool in which interviewees selected a time slot only visible to 

themselves, Prior to the interviews, informed consent was again required for participants. to 

contribute on the day of their scheduled event. An interview protocol, was used based on the 
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research questions, was used (see Appendix B). There were 10 open-ended questions about the 

extent participants could report awareness of the use of I strategies that support SRL. These 

probing questions provided opportunities to explore a range of views and allowed participants to 

share a wide range of ideas and thoughts around the research topic of SRL. Each interview was 

set for one hour and was recorded using a web conferencing tool. Recordings from the interviews 

were transcribed word-for-word for analysis using TranscribeMe (Version 2022).  

Data Analysis 

Data analysis for this study consisted of two parts: (a) quantitative and (b) qualitative. The 

researcher entered quantitative data collected from the SOL-Q into a statistical software 

program, SPSS (Version 27.0) for analysis. The data were converted into a useful form, 

including cleaning data entry errors, correcting erroneous values, and removing duplicates. A 

working journal was created that listed the variables, their definitions, and the Likert-scale values 

associated with the response options. 

The researcher explored the entire set of data by starting with a descriptive analysis: mean, 

standard deviation, and variances among responses. There was a total of 138 participants as part 

of this research study. Internal consistency and reliability were measured using Cronbach’s alpha 

technique. Multiple levels of quantitative analysis included selecting tests that were appropriate 

for the type of research questions included in this study. Table 5 shows the type of analysis 

conducted for each research question.  

Sample Demographics 

The data was analyzed to understand the demographic information, certain background 

characteristics of the sample: gender, age, academic class, and semester taken. Age groups were 

created from the original age frequency table to help gain insight into the data (Government of 
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Canada, 2021). Descriptive statistics and frequencies identified any unique trends with the 

dataset. Frequency information was of interest to show the distributions for the specified 

demographic variables, including the number of occurrences, percentages, and cumulative 

percentages. This method of summarizing data was helpful when identifying the means, standard 

deviations, range, and skew. Appendix H provides a detailed breakdown of the study 

demographics by frequency and percentages. All the participants identified themselves in one of 

two gender categories; however, for inclusivity reasons, gender-based findings and comparisons 

will not be reported for this study. A crosstabulation was created to show the relationship 

between two or more variables by recording the frequency of observations that have multiple 

characteristics (Georgia State University Library, 2023). Crosstab comparisons were done for 

age group by gender and age group by academic class.  

 

Table 5  

Quantitative and Qualitative Data Analysis Summary 

Research Question Quantitative Data 
Analysis 

Qualitative Data 
Analysis 

RQ #1 How do online learners’ SRL strategies 
differ across regulatory phases? 

Descriptive 
statistics 

Crosstabulation 

 

RQ #2 What is the relationship between students’ 
SRL strategies in each phase and their academic 
achievement? 

Pearson 
correlation 
coefficient 

 

RQ #3 What distinctive profiles or types of self-
regulated learners exist in online learning 
environments? 

Hierarchical 
analysis 

K-Means analysis 

 

RQ #4 Which of these profiles are associated with 
greater academic achievement? 

Descriptive 
statistics 

Crosstabulation 

 

RQ #5 To what extent do students report awareness 
of the use of instructional design strategies that 
support self-regulation of learning? 

 Coding 
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Academic Course Outcomes 

Academic course outcomes looked at the specific and measurable results that defined 

students’ activities demonstrated in the course. LTEC 112 was designed as a CBE course, where 

learning was assigned based on proficiency, not credit hours. The course was organized into four 

units with topics in each. These topics were divided into CEs. Three of the four units had CPs. 

Fixits were opportunities for students to redo their work. LTEC 112 is a 100-level course offered 

through the University of Hawai'i.  

One of the historical challenges with CBE in higher education institutions is that 

institutions do not typically recognize this model of learning for accrediting purposes (Sorensen 

Irvine & Kevan, 2017). As CBE relies on proficiency, it can be difficult to assign normal 

alphabetical course grades. While traditional grading was analyzed in this study, the course 

grades were converted to levels of academic achievement in support of CBE and assessing 

students’ progress and learning outcomes.  

Student activity analyzed in this study specifically looked at CEs, CPs, fixits, final grades, 

and academic achievement. Descriptive statistics showed characteristics of participants’ 

completion of CEs and fixits. The CE and fixit data was grouped in intervals, as the original 

frequency tables were spread out, making it challenging to gain insight into the data 

(Government of Canada, 2021). Grouped frequency tables were created instead. Similar to the 

demographic information, crosstabulation tables were generated to describe the connection 

between two or more variables. This study investigated the achievement categories against 

gender, CE intervals, CP, and fixits, specifically looking at the means and standard deviations. 
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Research Question 1 

To answer RQ1 descriptive statistics were used to look at SRL strategies that differed 

among the three regulatory phases: forethought, performance, and self-reflection. While the 

primary analyses focused on these three phases, the five performance subscales were included as 

part of the results. These subscales included environmental structuring, help seeking, 

metacognitive skills, persistence, and time management (Jansen et al., 2017). Adding the 

additional analyses of the subscales helped paint a more holistic view of the SRL strategies used 

by study participants. 

During the analysis phase, the process of data labeling occurred to add one or more 

meaningful and informational labels around the context of the SOL-Q questions. For example, “I 

ask myself if there were other ways to do things after I finish learning for this online course” was 

labeled alternative learning methods, while “I think about what I really need to learn before I 

begin a task in this online course” was labelled task preplanning. All labels were assigned based 

upon the researcher’s interpretation of the meaning and intent of the SOL-Q questions and ease 

of looking for patterns in the data. 

Cronbach’s alpha was measured for the internal consistency of the scale. Tavakol and 

Dennick (2011) explained, “Internal consistency describes the extent to which all the items in a 

scale measure the same concept or construct and hence it is connected to the inter-relatedness of 

the items within the scale” (p. 53). Overall questionnaire reliability was determined for 

Cronbach’s alpha, α = .961, which was considered an acceptable level of reliability, as it fell in 

the range of .70 to .95 (Tavakol & Dennick, 2011). 

Of greatest interest in this study was descriptive statistics, notably frequencies, means, and 

standard deviations for questions in each of the phases. Within each phase and subscale, the 
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means were ranked from highest to lowest to identify the most and least used strategies in each 

area. It was assumed that higher means meant that these strategies were used more than others. 

Lower means meant that participants felt the strategies were untrue for them and used them less 

often. Values hovering near four on the Likert scale were considered neutral. 

Research Question 2   

Pearson’s correlation test was used for RQ2 to identify the relationship between students’ 

SRL strategies in each phase (forethought, performance, and self-reflection) and academic 

achievement. The Pearson correlation coefficient determined the linear relationship between 

variables, using this inferential statistic to test whether the relationship was significant. The 

outcomes of this test also gave information about the magnitude of the association, between –1 

and +1, and direction of the relationship, either positive or negative (Terrell, 2021). As 

previously noted, achievement was defined by proficiency ratings, not letters. Achievement 

categories were either exceed (A), meets (B), or approach (C, D, F). Further analysis was done 

using the same Pearson correlation test to interpret the numerical relationships between the 

performance phase subscales and academic achievement. 

Research Question 3 

To answer RQ3, this study looked at what distinctive self-regulator profiles emerged for 

participants in this course. Statements on the survey were classified as different SRL strategies 

and treated as the variables in this analysis to segregate groups with similar traits and assign 

them to clusters or profiles. According to Moubayed et al. (2020),  

One of the easiest ways to make sense of a set of data points is to group/cluster them. 

This makes the data more understandable as it gives more structure to it by forming a 

finite set of groups rather than having a multitude of random data points. (p. 140)  
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Literature reviewed as part of this study showed most researchers used latent profile analysis 

(LPA) to cluster data (Barnard-Brak et al., 2010; Broadbent & Fuller-Tyszkiewicz, 2018; 

Dörrenbächer & Perels, 2016; Karlen, 2016; Ning & Downing, 2014), a sophisticated analysis 

using a scoring and selecting a model for identifying latent populations within a population based 

on certain variables (Spurk et al., 2020). Latent profile analysis is “a probabilistic framework in 

that it offers a principled way of estimating the optimal number of clusters using selection 

criteria such as Bayesian Information Criterion” (Ning & Downing, 2014, p. 1334).  

K-means analysis was the primary statistical test used to answer RQ3 and distinguish 

profiles. This method is an alternative clustering algorithm for automatic data grouping into 

coherent clusters in online learning environments (Kim et al., 2023; Moubayed et al., 2020; 

Palani et al., 2021). Moubayed et al. (2020) noted,  

In the context of e-learning, K-means can be used to group students that have similar 

profiles in terms of online activity and interaction into one engagement level. This 

grouping can be used as the basis of the recommendation that can be later given to these 

students depending on their cluster. (p. 1) 

A hierarchical cluster analysis was performed first, to make an estimate of how many 

clusters were in the data, and this information set the number of clusters in the K-means analysis 

(Gustafsen, 2022). This method created a “hierarchical decomposition of the given set of data. 

Every cluster node contained child clusters, sibling cluster partitioned the points covered by their 

common parent” (Kaushik & Mathur, 2014, p. 96). The key to interpreting a hierarchical 

dendrogram is to look at the point at which any given pair of cards join in the tree diagram 

(Tullis & Albert, 2013). Through an interpretation of the dendrogram, it was determined the best 

number of clusters was three.  
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K-means analyses were run for two, three, four, five, six, and seven clusters: all 

predetermined values to validate the three-cluster model. An iteration history or the change in the 

centroid of the clusters through each iteration of K-means. The progress of the clustering 

stabilized at Iteration 12; therefore, it can be concluded that at this point, the algorithm was not 

learning any new patterns and stopped its execution to a dataset. These data points were 

partitioned into clusters in a way that data points in the same cluster were similar and data points 

in different clusters were farther apart. Similarity between two points was determined by the 

distance between them through the K-means clustering method. 

Final cluster centers showed the means for each variable within each of the final clusters. 

In this case, each variable was a strategy included as part of the SOL-Q. A graphical 

representation was created for the 39 variable values for all three clusters, see Appendix I. The 

graph showed the degree to which the SRL strategies were used for each cluster. The vertical 

axis showed the Likert scale values, ranging from 1 to 7. Along the horizontal axis, each bar 

within each cluster represents a strategy in one of the three SRL phases or subscale: 39 items. 

The strategies were colored according to the three SRL phases: (a) light green: forethought, (b) 

red: performance, with each subscale represented by a different shade of red, from light pink to 

dark red, and (c) light blue: self-reflection. The graph was used as a guide to assign a label to 

each cluster based on the level of strategy use. 

Studies have shown that different profiles of self-regulated learners exist in education 

(Barnard-Brak et al., 2010; Broadbent & Fuller-Tyszkiewicz, 2018; Dörrenbächer et al., 2016b; 

Karlen, 2016; Liu et al., 2013; Ning & Downing, 2014). Previous authors have used varying 

naming conventions to describe their profiles (Barnard-Brak et al., 2010; Broadbent & Fuller-

Tyszkiewicz, 2018; Dörrenbächer et al., 2016b; Karlen, 2016; and Ning & Downing, 2014). This 
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study assigned the following names to the three clusters: (a) competent self-regulators, (b) 

moderate self-regulators, and (c) minimal self-regulators.  

In keeping with prior research, Likert items can be grouped into a survey scale and then a 

total score or mean score calculated for the scale items (Norman, 2010; Sullivan & Artino, 

2013). This practice is helpful when researchers look to measure less concrete concepts and 

where a few items may not be able to fully capture the concept being analyzed (Sullivan & 

Artino, 2013). Descriptive statistics, specifically the overall means and standard deviations, were 

calculated for the SRL phases and subscales in each of the clusters. These values were used to 

identify characteristics between each grouping and more clearly distinguish between minimal, 

moderate, and competent regulators.  

Research Question 4 

 This research question looked at which profiles were associated with greater academic 

achievement. When the original K-means analysis was performed, a cluster membership was 

assigned to each participant. This was a new variable, indicating the final membership in each 

case. These values ranged from 1 to 3, the same as the number of clusters. The total number of 

participants in each profile were gathered from this process. A crosstabulation table was created 

to record the number (frequency) and percentage of respondents that had the specific 

characteristics described in the cells. The aim was to find out information about the relationship 

between the variables: regulator profiles (minimal, moderate, and competent) and academic 

achievement (exceed, meets, and approach).  

Research Question 5 

To answer RQ5, the researcher followed the qualitative methodologies described by 

Bazeley (2013) and Saldaña (2021). The interviews were conducted with four participants in 
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Spring 2021. Interviews were short with the following times (minutes:seconds): 9:04, 11:42, 

12:24, and 17:29. Transcripts were made of the interviews using the transcription service, 

TranscribeMe. TranscribeMe is a paid transcription, translation, and annotation service. The 

transcribed interviews were checked against recordings made during the interviews for accuracy. 

Only a few minor changes were made due to incorrect spellings of personal or Hawaiian island 

names. Those transcripts were uploaded into MAXQDA (Version 22.4.1), a qualitative analysis 

package.  

An initial exploration of the data occurred to gain familiarity with the interview content, 

understand the participants, and record ideas to focus the scope of the analysis. The researcher 

kept notes on initial thoughts and codes. read through the entirety of the transcripts annotating 

the text and paraphrasing passages. A simple content analysis was done, displaying word 

frequency counts. This preliminary exploration of most used words or those associated with 

awareness of ID strategies created the foundation for initial code development. 

A coding process was used to code the data, develop description and themes by grouping 

codes, and interrelate themes to represent findings and evidence of theory (Creswell & Plano 

Clark, 2018). Initially, codes were assigned to passages to represent the meaning of the words or 

phrases. Using this first-level—or open—coding led to the second-level—or refining stage. In 

this second stage, codes were used to develop ideas and make comparisons about the data. A 

codebook was created to properly define and aid in the use of codes in this study. Figure 6 

outlines the process from codes to concepts to themes. 

Limitations and accuracy were tracked to understand the extent to which the data were 

accurate, credible, and transferable. Triangulation and peer debriefing were used to check for 

validity and whether any bias, reactivity, or participant bias were present in the study. 



64 
 

 

Figure 6  

Codes to Theory Model for Qualitative Inquiry 

 

Adapted from The Coding Manual for Qualitative Researchers by J. Saldaña, 2001, SAGE. 

 

Validity 

The researcher made sure the quality of the study was high by focusing on the two parts 

of rigor: validity and reliability (Heale & Twycross, 2015). Poor measurement of validity and 

reliability can result in ambiguous, inconsistent, and nontransferable data (McMillan & 

Schumacher, 2001). The researcher focused on content validity in and how the responses 

received from participants were meaningful by recording confirming one piece of evidence: 

convergence (Heale & Twycross, 20115). Convergence “occurs when the instrument measures 

concepts similar to that of other instruments” (Heale & Twycross, 2015, p. 66). The following 

strategies were used to minimize threats to validity for the convergent design mixed method: (a) 

parallel questions were created for the study; (b) same sample size was used to address 
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quantitative and qualitative; and (c) used convergent data analysis integration (Creswell & Plano 

Clark, 2018). 

The SOL-Q, developed by Jansen et al. (2017), was used as part of this study. The 

questionnaire was validated by Jansen et al. (2017), using EFA and CFA to compare the fit of 

their theoretical model and the exploratively obtained model, as they relate to Zimmerman’s 

cyclical phases model.  

Validity in the qualitative portion of the study focused on the researcher, participants and 

peer reviewers (Creswell & Plano Clark, 2018). Creswell and Plano Clark (2018) explained, 

“Overall, checking for qualitative validity means assessing whether the information obtained 

through the qualitative data collection is accurate, such as examining the extent to which the 

information is credible, transferable, dependable, and confirmable” (No. 6649). Triangulation 

and peer debriefing were used to check for validity and whether any researcher bias, reactivity, 

or participant bias were present in the study.  

Summary 

While many advancements have been made in SRL, continued focus on ways to structure 

learning experiences to enhance SRL should be prioritized to fill those gaps. This chapter 

presented an overview of the study’s methodology. The design, conceptual framework, research 

instruments, and analysis helped the researcher look at SRL strategies used by profiles of self-

regulated learners and how those intersect with academic achievement and awareness of ID 

elements that support SRL. The next chapter presents the findings from the study. 
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CHAPTER 4 – FINDINGS 

This chapter presents the findings and analysis of data from the qualitative and 

quantitative phases of the study. It addresses the research questions outlined in Chapter 1. The 

sections that follow address each of the five research questions. Research Questions 1–4 were 

analyzed using SPSS, a statistical analysis software package. Research Question 5 was analyzed 

using MAXQDA, a software for qualitative data analysis.  

Sample Demographics 

The sample included LTEC 112 students who had completed the course into the 

semesters of Fall 2020 and Spring 2021. Of the 188 students in the target population, 138 (73%) 

opted into the study.  

Descriptive statistics and frequencies were used to identify trends and establish 

characteristics of the data. Participants were asked to specify their gender, age, academic class, 

and semester taken. Gender was split almost equally, with 51% identifying as female and 49% 

identifying as male. All the participants identified themselves in one of these two categories; 

however, for inclusivity reasons, gender-based findings and comparisons will not be reported for 

this study. The average age of the participants was 20 years old, with a range of 18 to 33 years of 

age. Nineteen was the age with the highest frequency of 36% (n = 49). Most of the participants 

(n = 109, 70%) were in the 18–21 age group, with slightly more females than males: female (n = 

57, 52%), male (n = 52, 48%; see Table 6). Males were higher by one in the subsequent, older 

age groups 22-25, 26-28, and 30+. The following were the relative class standings for the 

participants: 28 freshman (20%), 56 sophomores (41%), 33 juniors (24%), and 21 seniors (15%). 

The breakdown of participation between semesters was 44% from Fall 2020 and 56% from 
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Spring 2021. Appendix H provides a detailed breakdown of the study demographics by 

frequency and percentages. 

 

Table 6  

Age Group Frequency by Gender of Sample Population 

 
Age Group  

18–21 22–25 26–28 30+ Total 
Gender Female 57 10 2 1 70 

Male 52 11 3 2 68 
Total  109 (70%) 21 (15%) 5 (4%) 3 (2%) 138 

Note. n = 138 

 

The sample population age groups were broken down by academic class, as shown in 

Table 7. In the age range of 18–21, sophomores (n = 54, 50%) made up most of the sample 

population, followed by freshmen (n = 27, 25%), then juniors (n = 21, 19%). In the next age 

group, 22–25, juniors (n = 9, 42%) and seniors (n = 9, 42%) were highest. No freshman 

participants were in the age groups 26–28 and 30+. 

 Knowing the demographic data assisted in setting the stage for this study with an 

understanding of background characteristics of the sample. In summary, 73% (138 of 188) of the 

target population defined the sample group for this study. Gender was almost equally split 

between females and males, and the number of participants was close to equal distribution 

between the two samples semesters. All undergraduate classifications were represented in the 

sample, with sophomores being the predominant class. The sample average age was 20, with 

most participants falling in the 18–21 age range. Females and males were close to equally 

distributed in this age range, with sophomores having the highest frequency.  
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Table 7  

Age Group Frequency by Academic Class of Sample Population 

 
Age Group  

18–21 22–25 26–28 30+ Total (%) 
Academic Class Freshman 27 1 0 0 28 (20%) 

Sophomore 54 2 0 0 56 (41%) 
Junior 21 9 2 1 33 (24%) 
Senior 7 9 3 2 21 (15%) 

Total (%)  109 (70%) 21 (15%) 5 (4%) 3 (2%) 138 

Note. n = 138. 

 

Academic Course Outcomes 

LTEC 112 design model is rooted in the principles of CBE. It focused on what students 

knew, with evidence of skill mastery, rather than the content that was taught (Rasmussen et al., 

2017). The course was a virtual and hands-on analysis of technology and how it is used in 

learning, as students can become more proficient in using computer technologies for their 

academic work. The course introduction explained, “Core content is required of all students. … 

However, each topic has elective content students may complete if and when they choose.”  

The course was organized into four units with four to five topics in each unit. The topics 

were divided further into core CEs. Three of the four units had CPs, which were opportunities for 

students to apply what they learned. Most of the topics had two assessments. There were 51 

assessments from which students could choose for credit.  

Core electives were activities that included readings, videos, discussions, meetings, and 

writing. Table 8 shows the descriptive statistics for CEs. Participants completed between 11 and 

50 electives. The average number of CEs was 28.9 (SD = 5.83). The mode is 30—most students 

completed 30 CEs. 
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Table 8  

Core Elective Descriptive Statistics 

n M SD Mode Min. Max.  
138 28.98 5.83 30 11 50 

Note. n = 138 

 

In this study, the CE data was arranged in intervals, as the original frequency table was 

spread out and made it challenging to gain insight into the data (Government of Canada, 2021). 

Table 9 shows the grouped frequency table. Most students, 85 out of 138 (62%), completed 

between 30 and 35 CEs. Thirty-three students, a little less than a quarter (24%), completed 

between 21 and 29 CEs. Only nine students fell in the range of completing 36 to 50 CEs.  

 

Table 9  

Core Elective Intervals of Sample Population 

Number of CEs Frequency Percentage 
 11–20 11 8% 
21–29 33 24% 
30–35 85 62% 
36–50 9 6% 

Note. n = 138 

 

Out of the four units of LTEC 112, Units 2, 3, and 4 were where students demonstrated 

competencies in online research tools, word processing, citations, copyright issues, image 

editing, web authoring, slide design, presentation delivery, and video creation. In these three 
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units, three CPs were available for students to complete. Ninety-three participants (67%) 

completed three CPs, followed by 32 students (23%) finishing two CPs, as shown in Table 10.  

 

Table 10  

Culminating Project of Sample Population 

 Frequency Percentage 

 0 4 3% 
1 9 7% 
2 32 23% 
3 93 67% 

Note. n = 138 

 

In the course, work was returned to students with “fixit” status, giving them the 

opportunity to have a “do over” to ensure all criteria was met. Ten or more fixits meant that 

course grades were lowered by a half letter. As seen in Table 11, the number of fixits ranged 

from zero to 28. The mean for this group was 6.42 (SD = 4.86), indicating participants made 

between six and seven fixits for the course. Because this value is below 10, most participants did 

not have their grade lowered by a letter.  

 

Table 11  

Fixit Descriptive Statistics 

n M SD Mode Min. Max.  
138 6.42 4.86 3 0 28 
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Like with CEs, the number of fixits was arranged in intervals to identify trends (see Table 

12). A little less than half (n = 61, 44%) had zero to four fixits. As the number of fixits went 

higher, the frequency of fixits decreased.  

 

Table 12  

Number of Fixits Students Made 

 Frequency Percentage 

 0–4 61 44% 
5–9 47 35% 
10–14 22 16% 
15–20 6 4% 
22–28 2 1% 

Note. n = 138 

 

Table 13 shows the final alphabetic grade breakdown for the sample population. Eighty-

seven (63%) of the participants earned an A for their final grade in the course, followed by the 

next highest grade of B (n = 33; 24%). A small portion of the study sample did not pass the 

course (n = 12; 9%), having earned a D or F. Grades were assigned as follows and explained in 

the course syllabus: 

• A = Pass all three CPs and 30 or more assessments 

• B = Pass at least two CPs and 25 or more assessments 

• C = Pass at least two CPs and 15 or more assessments 

• D = Pass at least one CPs and 5 ore more assessments 

• F = Failure to successfully pass a CP 
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Table 13  

Final Grades of Sample Population 

 Frequency Percentage 

 A 87 63% 
B 33 24% 
C 6 4% 
D 8 6% 
F 4 3% 

Note. n = 138 

 

LTEC 112 was designed as a CBE course, where students can “test out or move quickly 

through content based on their existing knowledge and prior learning.” Instructors for this course 

face a conundrum: they are committed to competency-based learning yet must report traditional 

letter grades to the university. As previously noted, most of the participants (n = 87; 63%), 

earned an A in the course, followed closely by those earning a B (n = 33, 24%), leaving little 

variation among letter grade categories and making it challenging to define achievement.  

The A, B, C, D, and F grading system was established in the 1930s and continues in use 

today (Gibson, 2021). In traditional universities, programs are defined by their list of requisite 

courses and required number of hours. Students graduate when they have met their requirements 

and earned C or better grade average. Few institutions truly measure the degree to which students 

learn: their proficiency in learning.  

According to Mendenhall (2017), “CBE is a fundamental change that puts the focus of 

education on measuring learning outcomes rather than focusing on learning activities” (p. 385). 

Competency-based grading focuses on the effectiveness of ID and the proficiency of course 

skills (Bouchrika, 2022). Competency-based courses typically note competencies rather than 
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grades or credit hours (Sorensen Irvine & Kevan, 2017). In this study, the alphabetical course 

grades were converted to levels of achievement. This approach supports CBE and clarifying 

learning goals and assessing students on their progress toward meeting course goals.  

Course achievement for this study was defined by proficiency ratings, not letters. Overall, 

achievement was either exceed (A), meet (B), or approach (C, D, F). Many participants (n = 87, 

63%) fell into the exceed category, followed by meet (n = 33, 24%) and then approach (n = 18, 

13%), as demonstrated in Table 14.  

 

Table 14  

Achievement Categories of Sample Population 

 Frequency Percentage 

Exceed 87 63% 
Meet 33 23.9% 
Approach 18 13.0% 

Note. n = 138 

 

Tables 15, 16, and 17 summarize the results of the achievement category against CE, CP, 

and fixits for the participants. First, when the average number of CEs was examined by 

achievement category, it was clear that students with the higher achievement completed more 

CEs. Students in an exceed category completed an average of 31–32 CEs, and the students in 

approach completed 18 CEs. Similarly, students in the exceed category completed three CPs on 

average, while students in approach completed only one CP on average. The standard deviations 

(see Table 16) are low, showing that the data are clustered closely around the mean. 

 



74 
 

 

Table 15  

Descriptive Statistics for Core Electives Based on Achievement Category 

Achieve 
Category 

n M SD Min Max Mode 

Exceed 87 31.66 3.68 30 50 30 
Meets 33 27.76 3.25 25 37 25 

Approaching 18 18.28 4.96 11 31 17a 

Note. n = 138. a. Multiple modes exist. The smallest value is shown. 

 

Table 16  

Means and Standard Deviations of Number of Culminating Project Based on Achievement 

Category 

Achievement Category n M Std. Deviation 
Exceed 87 3.00 0.00 
Meet 33 2.15 0.36 
Approach 18 1.11 0.83 
Total 138 2.55 0.75 

Note. n = 138. 

 

Table 17  

Means and Standard Deviations of Number of Fixits by Achievement Category 

Achievement Category n Mean Std. Deviation 
Exceed 87 4.92 3.49 
Meet 33 8.85 5.46 
Approach 18 9.22 6.46 
Total 138 6.42 4.86 

Note. n = 138. 
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Participants had the opportunity to complete fixits: opportunities to correct submissions 

to show full proficiency in core competencies. The means for fixits were 4.92 (SD = 3.49) for 

exceed, 8.85 for meet (SD = 5.46), and 9.22 (SD = 6.46) for approach, as noted in Table 18. 

Students earning Cs, Ds, or Fs made more attempts to fully showcase their skills and what they 

had learned.  

 

Table 18  

Achievement Category by Gender 

 
Exceed Meet Approach 

n % n % n % 
Gender Female 46 66% 17 24% 7 10% 

Male 41 60% 16 24% 11 16% 

Note. n = 138. 

 

There are several reasons to study gender differences in education: to understand if there 

are sources of any inequities, to improve the average performance, and to improve understanding 

of how students learn. Looking at achievement categories was of interest in this study, as females 

and males were almost equally distributed in the sample. Table 19 shows the achievement 

categories by gender. Females were only slightly higher in exceed (n = 46 female; n = 41 male) 

and meet (n = 17 female; n = 16 male) in LTEC 112. Males were higher in the approach category 

(n = 5 male; n = 1 female).  

Core electives were activities where students demonstrated their interest in and 

showcased their proficiency of the course content. It was relevant to this study to see if any 

patterns existed between CEs and achievement. Table 14 shows the CE intervals by achievement 

category. The analysis showed that individuals falling in the exceed category completed 30–35 
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CEs (n = 80; 94.1%), while those the meet category typically completed 21–29 CEs (n = 27; 

81.8%). Students in approach completed 14–20 CEs (n = 11; 100%) and were not able to achieve 

meet or exceed. 

 

Table 19  

Achievement Category by Core Elective Interval 

 
Exceed Meet Approach 

n % n % n % 
CE Interval 14–20 0 0 0 0 11 100 

21–29 0 0 27 82 6 18 
30–35 80 94 4 5 1 1 
36–50 7 78 2 22 0 0.0 

Total 87  33  18  

Note. n = 138. 

 

 LTEC 112 was created as a competency-based course, incorporating modes of 

instructional delivery and content assessment designed to evaluate proficiency of learning by 

students through their demonstration of knowledge, skills, and behaviors. The course was 

arranged into units with CEs and end-of-unit CPs. A unique feature of the course was the option 

for students to correct their submissions with fixits: the ability to repair inaccuracies in their 

assignment tasks. This study was conducted to understand students’ measurable outcomes: CEs, 

CPs, fixits, and final grades. Because LTEC 112 was categorized as CBE, final grades were 

reassigned to proficiency ratings. Most students completed between 30–35 CEs with an overall 

range of 11–50. A large proportion of the participants completed three CPs, the maximum 

number available. Most students made between six to seven fixit; however, the overall range for 

the sample was zero to 28. Knowing most students completed between 30 and 35 CEs, three 
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CPs, and between 6 and 7 fixits, 87 (63%) earned an A in the course. This translated to most 

students falling within the exceed academic achievement category, as compared to a smallest 

number in the approaching category.  

Research Questions  

 Academic research expands a researcher’s knowledge and understanding of a subject. 

Four research questions were quantitatively analyzed in the study. Findings from those analyses 

follows. Each question relied on different statistical methods to derive the findings presented 

here. One research question was analyzed using qualitative methods to further examine the 

thoughts or experiences of LTEC 112 students. 

Research Question 1: Differing Strategies Across Regulatory Phases 

RQ 1 was: How do online learners’ SRL strategies differ across regulatory phases? 

Answering this question involved looking at descriptive statistics and finding those strategies 

used most often by participants across the three self-regulatory phases: (a) forethought, (b) 

performance, and (c) self-reflection (Panadero & Alonso-Tapia, 2014). Within each phase were 

subscales, questionnaire items categorized as belonging to one of five groups: (a) environmental 

structuring, (b) help seeking, (c) metacognitive skills, (d) persistence, and (e) time management 

(Jansen et al., 2017). Table 20 shows how the questions in the SOL-Q were categorized and the 

number of questions for each phase and subscale. The survey predominantly covered strategies 

in the performance phase with 29 questions. Six strategies were included in the forethought 

phase, while four strategies made up the self-reflection phase. Additionally, metacognitive 

questions were found more often on this survey, as compared to environmental structuring, help 

seeking, persistence, and time management. Metacognitive skills were included in all three 

phases. 
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Table 20  

SOL-Q Questionnaire Items Categorized by Self-Regulated Learning Phases and Subscales 

Subscale SRL Phase 

 Forethought Performance Self-
Reflection 

Total 

Environmental structuring  - 5 questions - 5 questions 

Help seeking  - 3 questions - 3 questions 

Metacognitive skills  6 questions 8 questions 4 questions 18 questions 

Persistence  - 5 questions - 5 questions 

Time Management  - 8 questions - 8 questions 

Satisfaction  -  1 question 1 question 

Total 6 questions 29 questions 5 questions 40 questions 

Note: “Overall, I am satisfied with my learning experience in this online course.” is included as 

part of the self-reflection phase; however, it was not a part of the strategy analysis. 

 

The SOL-Q used in this study contained 40 questions. It should be noted that “Overall, I 

am satisfied with my learning experience in this online course” was not used as a strategy in this 

study; therefore, only 39 strategies were analyzed. Items were answered on a 7-point Likert 

scale, ranging from 1: not at all true for me to 7: very true for me.  

Cronbach’s alpha was measured for the internal consistency of the questionnaire Likert 

scale. Tavakol and Dennick (2011) said, “Internal consistency describes the extent to which all 

the items in a scale measure the same concept or construct and hence it is connected to the inter-

relatedness of the items within the scale” (p. 53). Acceptable values of alpha range from .70 to 

.95, according to Tavakol and Dennick. Overall questionnaire reliability was determined for 

Cronbach’s alpha, α = .961, which was considered an acceptable level of reliability. Subscale 
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reliability was determined to validate the internal consistency for each of the grouping of 

questions. Cronbach’s alphas for the subscales were as follows: metacognitive skills-forethought 

α = .932, environmental structuring performance α = .861, help seeking performance α = .783, 

metacognitive skills performance α = .896, persistence performance α = .831, time management 

performance α = .710, metacognitive skills self-reflection α = .846. All alphas fell within the 

range of acceptable values.  

Statistics for SOL-Q Questions in Each Phase and Subscale 

RQ1 looked at strategy use across three phases: (a) forethought, (b) performance, and (c) 

self-reflection. In reviewing each question of the SOL-Q, each item was reassigned a new label 

to describe the strategy. For example, alternative problem solving was the label for the item “I 

think of alternative ways to solve a problem and choose the best one for this online course.” 

Another example, “I find myself pausing regularly to check my comprehension of this online 

course.” had check for understanding as its label. Throughout this chapter, these labels are noted 

instead of the actual question themselves. Appendix G shows each individual question and 

associated labels for reference. The labels were derived from the researcher’s interpreting 

meaning for the questions. Assigning these labels made it easier when looking for patterns 

among strategies and across phases.  

Descriptive Statistics of Strategies in the Forethought Phase 

In the forethought phase, participants analyzed the task, set goals, and planned how to 

influence the activation of learning strategies. There were six questions on the survey related to 

this phase as indicated in Table 21. Means within the forethought phase were between 4.33 (SD 

= 1.68) and 4.96 (SD = 1.60) on the Likert scale; therefore, responses were between neutral and 

slightly true. This corresponded to neutral to slightly high frequency use of those strategies in 
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this phase. Alternative problem solving had the highest mean of 4.96 (SD = 1.60) because 21 

participants answered 5 (somewhat true), 28 answered 6 (true), and 31 answered 7 (very true for 

me) on the individual survey questions. Of the six questions asked about the forethought phase, 

course preplanning ranked at the bottom with the lowest mean of 4.33 (SD = 1.68). Most 

respondents answered 4 (not true) or 5 (somewhat true) for these items. Only 18 students 

responded 7 (very true) for this question. No values in the forethought phase were below neutral. 

Strategies in the forethought phase were all classified in the metacognitive skills subphase.  

 

Table 21  

Frequencies for SOL-Q Questions in the Metacognitive Skills, Forethought Phase 

SOL-Q Questions Frequency M SD 

 1 2 3 4 5 6 7   

Alternative problem solving 3 6 16 33 21 28 31 4.96 1.60 

Specific goal setting 6 12 14 34 26 20 26 4.64 1.71 

Time management goals 9 10 15 31 26 22 25 4.60 1.76 

Short- and long-term goal setting 12 10 11 35 22 20 28 4.57 1.85 

Task preplanning 6 9 15 35 37 18 18 4.55 1.56 

Course preplanning 10 11 16 37 32 14 18 4.33 1.68 

Note. n = 138. 

 

Descriptive Statistics of Strategies in the Performance Phase 

SOL-Q items in the performance phase are shown in Tables 22, 23, 24, 25, and 26. These 

strategies had five subscales: (a) environmental structuring, (b) help seeking, (c) metacognitive 
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skills, (d) persistence, and (e) time management (Jansen et al., 2017). In the performance phase, 

students executed the task, while they monitored how they were progressing, and used several 

strategies to keep themselves engaged and motivated to finish the task.  

 

Table 22  

Frequencies for SOL-Q Questions in the Environmental Structuring, Performance Phase 

SOL-Q Questions Frequency M SD 

 1 2 3 4 5 6 7   

Expectation setting 4 2 4 22 26 34 46 5.54 1.48 

Distraction-free study location 1 8 10 27 24 19 49 5.30 1.61 

Comfortable study location 1 5 12 33 23 22 42 5.22 1.54 

Study efficiency 2 8 12 25 31 20 40 5.14 1.54 

Regular study location 11 12 13 33 26 10 33 4.54 1.88 

Note. n = 138. 

 

Table 23  

Frequencies for SOL-Q Questions in the Help Seeking, Performance Phase 

SOL-Q Questions Frequency M SD 

 1 2 3 4 5 6 7   

Peer support 31 14 8 28 22 15 20 3.88 2.10 

Instructor support 20 25 17 30 13 14 19 3.79 1.97 

Peer ideation 34 20 14 24 19 9 18 3.53 2.07 

Note. n = 138. 
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Table 24  

Frequencies for SOL-Q Questions in the Metacognitive Skills, Performance Phase 

SOL-Q Questions Frequency M SD 

 1 2 3 4 5 6 7   

Strategy awareness 3 6 10 17 37 29 36 5.25 1.54 

Strategy pivot 3 10 5 28 29 30 33 5.12 1.59 

Repeat strategy usage 7 6 8 31 24 32 30 4.99 1.67 

Performance check 1 10 16 23 36 26 26 4.92 1.53 

Check for understanding 3 12 17 35 30 21 20 4.59 1.57 

Strategy purpose 8 11 12 42 26 18 21 4.49 1.67 

Content review 9 11 14 36 35 19 14 4.38 1.61 

Study time distribution 14 17 21 29 28 12 17 4.04 1.80 

Note. n = 138. 

 

Table 25  

Frequencies for SOL-Q Questions in the Persistence, Performance Phase 

SOL-Q Questions Frequency M SD 

 1 2 3 4 5 6 7   

Hard working 2 3 10 27 27 21 48 5.38 1.53 

Perseverance 11 10 15 32 38 11 21 5.36 1.52 

Study concentration 7 9 15 26 40 17 24 4.96 1.48 

Attention span 1 6 16 26 31 35 22 4.67 1.66 

Persistence 3 2 9 31 18 33 42 4.40 1.71 

Note. n = 138. 



83 
 

 

Table 26  

Frequencies for SOL-Q Questions in the Time Management, Performance Phase 

SOL-Q Questions Frequency M SD 

 1 2 3 4 5 6 7   

Time prioritization  3 2 12 31 25 26 39 5.22 1.53 

Course syllabus 5 5 16 25 24 24 39 5.07 1.69 

Time as a resource 6 5 12 33 22 22 38 5.01 1.70 

Personal timeline 7 2 15 32 23 28 31 4.96 1.65 

Schedule adjustment 6 10 16 31 21 26 28 4.75 1.73 

Not adhering to schedule 13 6 15 25 25 23 31 4.71 1.88 

Stay on course 9 8 12 35 28 16 30 4.69 1.75 

Extra-curricular commitments 13 9 18 26 30 18 24 4.46 1.83 

Note. n = 138. 

 

The performance phase means ranged from 3.53 (SD = 2.07) to 5.54 (SD = 1.48), 

meaning overall answers were somewhat not true to somewhat true on the Likert scale. This 

scale aligned to slightly low to slightly high usage and had the largest range of scores. Despite 

having a larger pool of strategies, values in the performance phase were still moderate in nature.  

Each subscale was analyzed to look at the most and least used strategies. The frequencies, 

means, and standard deviations for environmental structuring subscale in the performance phase 

are illustrated in Table 17. Out of all the strategies in the performance phase, expectation setting 

was both the most used strategy (M = 5.54; SD = 1.48) in this phase and had the highest mean of 

all 39 strategies. All but one strategy in this subscale ranked between 5 and 6 on the Likert scale, 
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meaning responses were somewhat true to true for them. Thirty-nine percent (n = 49) of the 

participants answered 7 (very true), as it related to having a distraction free study location. 

As compared to all other areas evaluated on the SOL-Q, help-seeking strategies had the 

lowest means as indicated in Table 18. Peer ideation was ranked at the very bottom with a mean 

of 3.53 (SD = 2.07). This is where close to a quarter of the participants (n = 34) answered with 1 

(not at all true). Only 20 of the 138 respondents selected peer support as 7 (very true). This 

strategy had the highest mean in this group of 3.88 (SD = 2.10), falling just below neutral. 

There were eight questions asked on the SOL-Q survey related to metacognitive skills in 

the performance phase seen in Table 19. Participants ranked all these strategies above neutral, 

meaning they answered the statements only very slightly above neutral to slightly above 

somewhat true. Strategy awareness had the highest use with mean of 5.25 (SD = 1.54) with 36 

participants answering 7 (very true). Ranking at the bottom of this grouping was study time 

distribution with a mean of 4.04 (SD = 1.80). Students answered right around neutral about 

distributing their study time even though they don’t have to attend daily classes. While it was not 

the lowest ranked strategy, only 14 respondents answered 7 (very true) when asked if they 

periodically reviewed the content to understand important relationships in the course. 

 Persistence was a subscale where strategies related to sustaining effort toward a goal over 

time. The means and standard deviations are detailed in Table 20. Two strategies had means 

between 5 (somewhat true) and 6 (true). Hard working had the highest mean in this subscale (M 

= 5.38; SD = 1.53) and it had the most participants, 48 out of 138, responding this strategy was 7 

(very true). Perseverance was the next highest mean value of 5.36 (SD = 1.52). While persistence 

had the lowest mean of 4.40 (SD = 1.71), it had 42 participants also answering 7 (very true). 
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Means for the time management subscale (see Table 21) were between 4.46 (SD = 1.83) 

and 5.22 (SD = 1.53), meaning participants responded that these strategies were above neutral to 

just over somewhat true. Time prioritization had the highest mean of 5.22 (SD = 1.53). Of the 

eight questions asked about time management, extra-curricular commitments ranked at the 

bottom with the lowest mean of 4.46 (SD = 1.83). Only 24 students responded 7 (very true for 

this question. No values in the time management subscale were below neutral.  

Descriptive Statistic of Strategies in the Self-reflection Phase 

Only four strategies were in the self-reflection phase, as shown in Table 27. These 

centered around neutral, ranging from means of 4.56 (SD = 1.67) to 4.99 (SD = 1.68)—having 

between close to neutral to slightly high usage. Learning self-reflection had the highest mean of 

4.99 (SD = 1.68) and almost made it to 5 (somewhat true). The self-reflection phase had only one 

subscale, metacognitive skills. A little over a quarter of participants (n = 38) felt neutral about 

using alternative learning methods as a strategy in the course. 

 

Table 27  

Frequencies for SOL-Q Questions in the Metacognitive Skills, Self-Reflection Phase 

SOL-Q Questions Frequency  M SD 

 1 2 3 4 5 6 7   

Learning self-reflection 5% 8% 13% 24% 29% 26% 33% 4.99 1.68 

Goal accomplishment 2% 8% 11% 40% 27% 24% 26% 4.87 1.51 

Strategy usefulness 4% 7% 16% 32% 31% 16% 32% 4.85 1.63 

Alterative learning methods 5% 12% 16% 38% 28% 13% 26% 4.56 1.67 

Note. n = 138. 
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Summary 

 Students used monitoring strategies more than they used planning and reflection 

strategies. In the forethought phase, students ranked “alternate problem solving” high and 

“course preplanning” low. The top 10 strategies overall were in the performance phase, the phase 

with the largest pool of strategies. Breaking down the top performance strategies a little further 

by subscale there were three for metacognitive, three for environmental structuring, two for 

persistence, and two for time management. The strategy “I know what the instructor expects of 

me to learn in this course” ranked highest, both in the performance phase and out of all the 39 

strategies. All three of the help seeking strategies were the least used of all strategies, and ranked 

at the very bottom. All participants responded true for strategies in the forethought phase. 

Performance phase had the highest used and least used strategies overall, and respondents 

answered around neutral for strategies in the self-reflection phase.  

Research Question 2: Self-Regulated Learning Strategies and Achievement 

RQ was What is the relationship between students’ SRL strategies in each phase and 

their academic achievement? This study investigated SRL strategies and their relationship with 

achievement. As previously noted, course achievement was defined by proficiency ratings, not 

letters. Overall, achievement categories were either exceed (A), meets (B), or approach (C, D, F).  

Descriptive Statistics of Phases by Achievement Categories 

Each phase’s overall mean was calculated, and those values are shown by academic 

achievement category in Table 28. Means ranged from 3.85 (SD = 1.28) to 5.17 (SD = 1.30). The 

highest mean value was in the self-reflection phase for exceed academic category (M = 5.17; SD 

= 1.30). This value corresponds to slightly over 5 and somewhat true on the Likert scale. The 

lowest mean value was in the forethought phase and meets academic category (M = 3.85; SD = 
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1.28), falling below neutral. Overall, participants in the exceed category ranked the survey 

statements as true and showed higher usage of SRL strategies than the other two academic 

categories. Those students falling in the approach category ranked SRL strategies as slightly 

above neutral to below neutral.  

 

Table 28  

Means and Standard Deviations of Each Phase by Achievement Category 

 
Exceed Meets Approach 

M SD M SD M SD 
Forethought phase overall mean 5.05 1.38 3.85 1.28 3.89 1.39 

Performance phase overall mean 5.15 .91 4.21 .78 3.97 .91 

Self-reflection phase overall mean 5.17 1.30 4.20 1.18 4.21 1.25 

Note. n = 138. 

 

Relationship Between Self-Regulated Learning Strategies Across Phases and Achievement  

A Pearson correlation coefficient was calculated for the relationship between SRL 

strategies in each phase and academic achievement, as shown in Table 29. A positive correlation 

was found for the following phases: forethought (r[136] = .353; p < .001), performance (r[136] = 

.476; p < .001), and self-reflection (r[136] = .318; p < .001), all indicating linear relationships 

between the variables. There was some relationship between the two variables in question; while 

the direct relationship is not strong, it is noticeable. Participants having higher overall phase 

means were in higher academic achievement categories. When students used SRL strategies in 

each phase, they gained higher achievement.  
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Table 29  

Pearson Correlation Self-Regulated Learning Phases and Academic Achievement 

 Forethought Performance Self-Reflection Achievement 
Forethought - .811** .734** .353** 
Performance .811** - .801** .476** 
Self-Reflection .734** .801** - .318** 
Achievement .353** .476** .318** - 

Note. n = 138. **. Correlation is significant at the 0.01 level (2-tailed). 

 

 Pearson correlation coefficients were calculated for the relationship between SRL 

strategies in the performance phase subscales and academic achievement, as can be seen in Table 

30. Positive correlations were found for all the subscales. These included environmental 

structuring (r[136] = .430; p < .001), help seeking (r[136] = .259; p = .002), metacognitive skills 

(r[136] = .364; p < .001), persistence (r[136] = .437; p < .001), and time management (r[136] = 

.447; p < .001), all indicating moderate linear relationships between subscales and achievement. 

Participants using more strategies in each of the subscales tended to be in a higher academic 

achievement category. 

Summary 

 To sum up, the findings showed that in each academic achievement category, certain 

phases and subscales had higher and lower groupings of strategies. Across the three academic 

achievement categories (i.e., exceed, meets, and approaching), strategies in the self-reflection 

phase were the highest and strategies in the forethought phase were the lowest, except for the 

meets category. Strategies from the performance phase outranked those strategies in the self-

reflection phase by 0.01. Participants in the exceed category used strategies across phases higher 
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than the other two categories. Meets and approaching sets of individuals tended to respond that 

their strategy use hovered around neutral, not taking a clear stance.  

 

Table 30  

Pearson Correlation Performance Phase Subscales and Academic Achievement 

 Environmental 
Structure 

Help 
Seeking 

Metacognitive 
Skills 

Persistence Time 
Management 

Achievement  

Environmental 
Structuring 

- .468** .701** .650** .642** .430** 

Help seeking .468** - .474** .388** .286** .259** 
Metacognitive 

Skills 
.701** .474** - .724** .717** .364** 

Persistence .650** .388** .724** - .566** .437** 
Time 

Management 
.642** .286** .717** .566** - .447** 

Achievement  .430** .259** .364** .437** .447** - 

Note. n = 138. **. Correlation is significant at the 0.01 level (2-tailed). 

 

To determine the relationships between SRL strategies within phases and subscales and 

academic achievement, correlation analyses were performed separately. The Pearson’s 

correlation coefficients showed strategies across phases (i.e., forethought, performance, and self-

reflection) had significant positive correlations to academic achievement (r = .318 - .476). In 

other words, when more strategies used within the three SRL phases, participants were more 

likely to fall into a higher achievement category. Regarding the association between performance 

subscales and achievement, the results showed positive correlations (r = .259 - .447) for (a) 

environmental structuring, (b) help seeking, (c) metacognitive skills, (d) persistence, and (e) time 

management.  
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Research Question 3: Profiles of Self-Regulated Learners 

RQ 3 was What distinctive profiles or types of self-regulated learners exist in online 

learning environments? Studies have shown that different profiles of self-regulated learners exist 

in education (Barnard-Brak et al., 2010; Broadbent & Fuller-Tyszkiewicz, 2018; Dörrenbächer et 

al., 2016b; Karlen, 2016; Liu et al., 2013; Ning & Downing, 2014). Prior results have indicated 

that successful self-regulated learners may, to a certain degree, be characterized by different SRL 

strategies (Karlen, 2016). Depending on the study, previous authors used different naming 

conventions to describe their profiles. Broadbent and Fuller-Tyszkiewicz (2018) found five 

distinct profiles and named them super-regulators to minimal regulators, whereas Dörrenbächer 

et al. (2016b) used a low to high continuum to name the four profiles they found. This study 

employed a similar low to high spectrum to describe profiles identified in the analysis. 

Clustering is “grouping sets of data objects into multiple groups or clusters so that objects 

in the cluster have high similarity but are very dissimilar to the objects in the other clusters. 

Dissimilarities and similarities are determined based on the attribute values describing the 

objects” (Kaushik & Mathur, 2014, p. 93). K-means clustering is the simplest and the most 

commonly used clustering method for splitting a dataset into groups (Kaushik & Mathur, 2014). 

Accordingly, a hierarchical cluster analysis, using Ward’s method, was performed to make an 

estimate of how many clusters the data had and used this number to set a prespecified number of 

clusters in the K-means analysis (Gustafsen, 2022). Three clusters were determined to be the best 

number of clusters by interpreting the dendrogram—clusters in terms of SOL-Q variables among 

the participants (see Appendix X for more information about the hierarchical analysis output).  

K-means analyses were run for two, three, four, five, six, and seven clusters—all 

predetermined values to validate the three-cluster model. Appendix J shows the final cluster 
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centers: the means for each variable in each of the final clusters. In this case, each variable was a 

strategy included as part of the SOL-Q. This study used competent self-regulators, moderate self-

regulators, and minimal self-regulators to describe the three clusters and how they differed from 

one another.  

This study investigated whether profiles of self-regulated learners and the specific skills 

and strategies they used existed (Barnard-Brak et al., 2010). On the SOL-Q, all participants were 

asked to select an option on the Likert scale ranging from 1: not at all true for me to 7: very true 

for me for each of the statements. Four on the Likert scale was treated as a neutral response. 

These statements were classified as different SRL strategies and treated as the variables in a 

cluster analysis.  

Clustering analysis examined the overall means for the phases and subscales for each 

cluster, as seen in Figure 7. The figure showed visually how the clusters were characterized by 

different usage of SRL strategies. There was no overlap in mean values for the different clusters. 

Overall, competent regulators used more strategies as compared to moderate and minimal 

regulators. The largest difference in mean values between the clusters was in the forethought 

phase. The subscale with the closest values to each other is time management. Environmental 

structuring subscale had the highest values in each cluster. Help-seeking strategy usage was low 

across clusters.  

Competent regulators had high overall means, meaning that participants responded on the 

survey with somewhat true to just below very true for me, as displayed in Table 31. One third of 

students (n = 46) were in this cluster. This cluster had phases and subscales with all means above 

5 on the Likert scale, except for help seeking subscale. Environmental structuring was at the top 

of the list, with a mean of 6.41 (SD = 0.63). Students used strategies most often and responded 
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with almost right between true and very true of me. The self-reflection phase (M = 6.13; SD = 

0.70) and forethought phase (M = 6.09; SD = 0.73) had the next highest means. Help seeking had 

the lowest mean (M = 4.93; SD = 1.58). Participants feeling help seeking types of strategies were 

almost true for them. 

 

Figure 7  

Three-Cluster Model Identified by K-Means Clustering 

 

Note. This chart shows the overall means for each of the SRL phases and subscales for 

competent, moderate, and minimal regulators.  

 

 Moderate regulators (n = 62; 45%) were the largest group in the study. Environmental 

structuring subscale topped moderate regulators with the highest mean (M = 4.83; SD = 0.95). 

Persistence (M = 4.77; SD = 0.85) and time management (M = 4.76; SD = 0.64) ranked next in 

this cluster, with respondents answering closer to somewhat true than neutral. Same as all other 
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clusters, help seeking fell at the bottom of the list, with a mean of 3.41 (SD = 1.37). All means 

were between right under neutral to just below five on the Likert scale.  

 

Table 31  

Overall Means and Standard Deviations for Phases and Subscales for Each Cluster 

Clusters M SD 
Competent Regulators Environmental structuring subscale 6.41 0.63 

Self-reflection phase 6.13 0.70 
Forethought phase 6.09 0.73 
Persistence subscale 6.00 0.88 
Metacognitive subscale 6.00 0.66 
Performance phase 5.87 0.50 
Time management subscale 5.68 0.56 
Help seeking subscale 4.93 1.58 
Valid n (listwise) 46  

Moderate Regulators Environmental structuring subscale 4.83 0.95 
Persistence subscale 4.77 0.85 
Time management subscale 4.76 0.64 
Performance phase 4.57 0.47 
Metacognitive subscale 4.53 0.68 
Self-reflection phase 4.53 0.85 
Forethought phase 4.43 0.79 
Help seeking subscale 3.41 1.37 
Valid n (listwise) 62  

Minimal regulators Environmental structuring subscale 3.87 1.06 
Time management subscale 3.79 1.01 
Persistence subscale 3.73 0.99 
Performance phase 3.49 0.50 
Self-reflection phase 3.38 1.09 
Metacognitive subscale 3.16 0.61 
Forethought phase 2.71 0.83 
Help seeking subscale 2.56 1.42 
Valid n (listwise) 30  

 

Compared to students from other clusters, minimal regulators’ means fell below neutral 

for all phases and subscales; participants feeling the strategies were not true. Falling below 
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neutral showed a low level of strategy use. Thirty participants (22%) were in this cluster. The 

following three subscales had the highest means in this cluster: environmental structuring (M = 

3.87; SD = 1.06), time management (M = 3.79; SD = 1.01), and persistence (M = 3.73, SD = 

0.99). Help seeking had the lowest mean in this cluster (M = 2.56; SD = 1.42), with students 

answering between not true to somewhat not true.  

Summary 

 Results of the clustering analysis determined different types of self-regulated learners, 

also known as profiles. Differences in the patterns of the strategy use by profile were found and 

served as the driving forces for profile formation. Minimal self-regulators showed the lowest 

levels of components of self-regulation, with all strategies falling below neutral. In contrast, 

moderate self-regulators were clustered by more modest levels on all SRL elements. 

Further, students characterized as competent self-regulators had relatively high levels overall, 

especially for combined strategies in the forethought phase, performance environmental 

structuring subscale, and self-reflection phase. Collectively, more skilled self-regulator profiles 

showed higher SRL strategy usage.  

Research Question 4: Profiles Associated With Greater Academic Achievement 

RQ 4 was Which of these profiles (clusters) are associated with greater academic 

achievement? To advance knowledge in SRL, this study analyzed which clusters were associated 

with greater achievement in the LTEC 112 course. A frequency distribution table was created to 

provide a snapshot view of the characteristics of the data, as indicated in Table 32. Most 

competent regulators (n = 42; 91 %) belonged to exceed, with the others in this cluster falling 

equally between meets and approach (n = 2; 4%). The moderate regulators were the largest 

cluster by number of people and had almost twice as many participants as there were in the 
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exceed category (n = 34; 54.8%), as compared to those in the approach category (n = 19; 31%). 

Minimal regulators were equally split between the exceed (n = 11; 37%) and meets (n = 12; 

40%) categories.  

 

Table 32  

Cluster Membership by Academic Achievement Category 

 
Exceed Meets Approach 

n % n % n % 
Cluster 

Membership 
Competent regulators 42 92 2 4 2 4 
Moderate regulators 34 55 19 31 9 15 
Minimal regulators 11 37 12 40 7 23 

Total 87  33  18  

  

Summary 

 In summary, most of the competent and moderate self-regulators were a part of the 

exceed achievement category. Minimal regulators had the highest number of participants, yet 

only by one person, in meets over exceed categories. Once the self-regulating profiles were 

identified, the study identified there was a statistically significant negative relationship between 

profile membership and achievement category. 

Research Question 5: Instructional Design Strategies That Support SRL 

RQ 5 was To what extent do students report awareness of the use of ID strategies that 

support self-regulation of learning? Instructional strategies are the very heart of ID and serve to 

“foster student learning including pre-instructional activities, presentation of content, learner 

participation, assessment, and follow-up activities” (Dick et al., 2005, p. 7). Strategies are those 

techniques that make learning more efficient and effective. When designing instruction, it is 
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important to consider the effects on learning that result from the interaction of the strategies 

chosen. 

 Four interviews were conducted with four participants over a 2-month period in Spring 

2021. Participants were asked a series of questions aiming to uncover their awareness, if any, of 

instructional strategies that support self-regulation of learning. Questions were focused on SRL 

phases and subscales. There were 10 questions, two gathering basic information and one general 

concluding question. The remaining questions were asked about high-level themes: learning 

style, monitoring progress, evaluating success, time management, study space, persistence, and 

seeking help. Interviews were short (minutes:seconds): 9:04, 11:42, 12:24, and 17:29. 

Transcripts were made of the interviews using the transcription service, TranscribeMe. The 

transcribed interviews were checked against recordings made during the interviews for accuracy. 

Only a few minor changes were made due to incorrect spellings of personal or Hawaiian island 

names.  

A qualitative analysis was done to describe, interpret, and analyze how participants 

experienced or thought about the LTEC 112 course. Antaki et al. (2003) described analysis “as 

involving a close engagement with one’s data, and the illumination of their meaning and 

significance through insightful and technically sophisticated work” (p. 30). The interviews were 

coded to label passages of data (instances) with codes based on closely related, predetermined 

SRL themes and the researcher’s understanding about what passages were about. Coding 

followed two major stages: (a) first-level, open coding and (b) second-level, focused coding 

(Bazeley, 2013). Open coding involved identifying and labelling emergent codes while focused 

coding refined those codes to develop categories and the coded interview outputs are in 

Appendix O.  
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The code system assembled in this study included 420 codes in 12 categories, as seen in 

Appendix M. Appendix N shows the document portraits for each of the interviews. These 

portraits show all coded instances of the documents, based on the sequence and color of the 

codes—a way to identify the frequencies and order of codes in a glance. Areas in purple are 

where interviewees showed awareness of design elements in LTEC 112.  

Awareness of Intentional Instructional Design Self-Regulated Learning Strategies 

 There were 69 instances across the four interviews that were coded specifically as 

intentional ID SRL strategy awareness. See Appendix O for how these instances were coded. 

Four instances had two different phase/subscale codes associated with them, instead of just a 

single phase/subscale combination. The “areas of awareness” instances were categorized into 

their respective SRL phase/subscale combinations and coded accordingly. Table 33 shows a 

summary of those instances in the four interviews identified as “intentional ID SRL strategy 

awareness.” Overall, most coded instances fell within the performance phase. The help-seeking 

skill of instructor support was coded most often. Following closely behind this strategy was 

references to personal timeline, part of the time management subscale. The least mentioned 

phase was self-reflection. No instances in the persistence subscale were coded in this study. 

Instructor Support  

 Instructor support, considered as part of the help seeking subscale, was in the form of 

emails and reminders. This ID element was mentioned the most and very important to two of the 

interviewees, as it helped them monitor their progress. Interviewee 4 found email reminders 

bolstered their progress tracking and said,  

I believe the professor would send in emails, and that’s the only thing that reminded me 

of the class, honestly. So, I’m kind of thankful for that. Yeah, I believe, like, sending in 
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emails to students—well, for me especially—is super helpful. Like, sometimes I just need 

that reminder because I get, you know, so caught up with whatever I’m doing. 

All the interviewees were appreciative of the instructor support they received, especially when 

they looked for help. Interviewee 2 stated that the instructors “make people feel encouraged” and 

with “emails, they were always available.” Most interviewees mentioned email communication 

as their top way of seeking out help. Interviewee 3 liked “the LTEC 112 group email, so you can 

just email.”  

Personal Timeline 

Having a personal timeline in the course was another area where interviewees noticed ID 

elements or strategies that helped them regulate their time management, a performance subscale. 

Students were aware of and had a vision for where the course was going, based on embedded ID 

elements or self-paced setup. For Interviewee 1, having a personal timeline meant,  

little circle with the—and the deadlines, and there would be a green circle that kind of 

disappears that shows you how much time you have left, and I really like that. It was just 

a constant reminder that don’t have that much time left. 

Interviewee 3 said the CBE course allowed “flexibility with scheduling” and that being able to 

“work at your own pace” was beneficial to them. 

Tracking personal time was top of mind for Interviewee 2. They stated on several 

occasions the importance of being able to “look at your own schedule and find out what works 

for you.” By looking at the course, they said, they “gotta look at the deadlines and what’s 

important.” Interviewee 4 tended to struggle and felt they were “not good at asynchronous 

classes” because they “tend to lose track of what’s going on.” They tended to wait until the last 

minute to complete their work and “quickly glanced at the assignment on that last day, and then I 
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would just see if I needed to spend a whole day on it or just, like, push it off a little bit to later in 

the day.” 

   

Table 33  

Summary of Coded Instances by SRL Phases and Subscales 

Phase Subscale Skill Frequency 
Forethought phase Metacognitive skills* Course preplanning 1 
  Goal setting 3 
  Task preplanning 1 
Performance phase Environmental structuring Expectation setting 5 
 Help seeking* Instructor support 20 
 Metacognitive skills* Check performance 12 
  Check for understanding 1 
  Strategy pivot 1 
 Persistence No segments  
 Time management Course syllabus 6 
  Extracurricular 

commitments 
1 

  Not adhering to schedule 1 
  Personal timeline 19 
  Stay on course 1 
  Time as resource 1 
Self-reflection phase Metacognitive skills Learning self-reflection 1 
Total   69 

Note. *Four segments had two different phase/subscale codes associated with them instead of 

just a single phase/subscale combination.  

 

Check Performance 

Check performance was mentioned most often throughout the four interviews. This 

concept is part of the metacognitive skills subscale of the performance phase. Two top ID 

elements that supported check performance and were mentioned often were (a) course progress 

bar and (b) the fixit process.  
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To reinforce the check performance concept, participants talked most frequently about 

their awareness of the individual course progress tracker or “progress bar,” as they called it, and 

the line visualization. These design strategies helped them with regulating their learning and 

comparing their progress against their peers. Interviewee 3 said, “Progress on the right [of the 

screen], and then the core electives. It tells you what tasks you’ve done and, like, what, what else 

you needed [to do].” Interviewee 2 said, the progress bar “that’s displayed in the top right-hand 

corner of, like, how your class is doing in terms of completing work.” Interviewee 1 said that the 

progress tracker helped them plan for a task. This participant mentioned, “They have this little 

circle with the—and the deadlines, and there would be a green circle that kind of disappears that 

shows you how much time you have left, and I really like that.” 

A basic purpose of CBE is to give every student an equal chance to master required skills 

and grow into successful learners. Another ID element that supported students’ checking their 

performance was the fixit process. Interviewee 1 mentioned this process reinforced the 

metacognitive process of self-improvement and evaluation. They said,  

And there’s also fixit, which lets you know how many you need—or what you need to go 

and fix. And there’s also—It also shows up on the tasks that you need to fix. So, I think 

that’s really helpful.  

Interviewee #3 stated something similar: “The professors, like, they also, like, occasionally, they 

tell you, like, what you need to, like, fix and then also, like, tell you your progress in class.” 

Having this process embedded in LTEC 112 fostered the belief that mistakes are opportunities 

for learning (Schunk et al., 2014). 



101 
 

 

Course Syllabus 

Pulling together codes and assigning them to the course syllabus concept was where 

participants had the most mentioned instances after check performance. A well-developed course 

syllabus was an intentional design element that helped self-regulation, assigned within the time 

management subscale. Having a well-formed syllabus reinforces resource management and helps 

learners manage and control their learning environments. One interviewee mentioned the course 

syllabus as a helpful tool five times during their interview, specifically when identifying their 

learning preferences and planning for a task in the course. Interviewee 1 stated, “What I usually 

do is look over the syllabus for the class and see what type of assignments and projects that the 

teacher will give us.” They reported adjusting their schedules to allocate time for the course and 

having a detailed course syllabus was beneficial to them. Interviewee 3 reported “referring back 

to the course syllabus and see who I needed to email,” while Interviewee 1 said the syllabus was 

helpful because it “listed out all the important deadlines.” The syllabus as a resource provided 

students with a common reference point that set the stage for learning throughout the course.  

Expectation Setting  

Two of the four participants mentioned expectation setting as a design strategy that 

helped them do better in the course. Interviewee 2 said,  

LTEC was one of—as far as goals and what needs to be done—LTEC was extremely 

clear. I don’t think I’ve run into a class that was more clear in terms of that. So, I don’t 

know what else they could do to streamline the process, per se. 

Interviewee 3 echoed these same sentiments and said, “The page had all that laid out for you, so 

it—you can easily see what to do.” 
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Least Mentioned Design Elements  

Codes with only one mention were in each phase and all but one subscale. These 

strategies included course preplanning, task preplanning, checking for understanding, strategy 

pivoting, extracurricular commitments, not adhering to schedule, staying on course, time as a 

resource, and learning self-reflection. In talking about strategy pivot, Interviewee 1 said they 

“watch how the professor teaches and adjust my learning to how they teach.” Interviewee 2 

“could understand, like, maybe, oh, these assignments will be easy for me, or I’ll have time to 

finish this core,” an example of task preplanning in the forethought phase. No participants 

mentioned anything associated with the persistence subscale in the performance phase.  

Awareness of Noninstructional Design Self-Regulated Learning Strategies  

As noted previously, interviews were coded, and out of this process came a total of 420 

coded instances. Outside of reviewing the instances for intentional ID SRL strategy awareness, 

non-ID SRL themes were extracted. These themes were grouped by SRL phase and subscale for 

consistency throughout the study, as detailed in Table 34. All the top concepts, namely strategies 

found in the time management subscale, were in the performance phase, except for one: task 

preplanning fell in the forethought phase.  

 

Table 34  

Top Themes by Frequency of Coded Instances 

Subscale (Phase) Instance Themes Frequency 

Time management (performance) Personal time management 30 

Metacognitive skills (forethought) Task preplanning 20 

Time management (performance) Work ahead of time 12 
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At the same time, students used SRL strategies not supported by ID elements. These were 

strategies that also supported their self-regulation. Top concepts mentioned often were (a) 

personal time management, (b) task preplanning, and (c) work ahead of time.  

Personal Time Management 

Generally, personal time management strategies ranked the highest with participants, 

specifically around their management of time, a study timeline, and working ahead of time in the 

course. This strategy is different from personal timeline, as time management is the process of 

organizing and planning how to divide personal time between different tasks. Interviewee 2 

stated, “I gotta make a list. I gotta look at the deadlines and what’s really important is to—maybe 

a week before. You don’t need to actually get anything done.” Another interviewee heavily 

relied on a physical planner to keep their study time organized, “I mentioned before. I started 

keeping a planner, like, a physical planner. I used to do an online planner, but I didn’t really like 

that. So, I started handwriting things.” This interviewee tracked their time, sometimes hour by 

hour. Interviewee 4 struggled with procrastination. They stated that in the course and generally 

they waited until “the last minute did everything at the end.”  

Task Preplanning 

Many responses were coded as task preplanning, a concept falling under the forethought 

phase. This strategy is where participants were cognizant of their intended actions, especially in 

an asynchronous class, as was LTEC 112. Interviewee 2 did learning preplanning, in that they “at 

least look at the assignment and think about how much time that’s realistically gonna take you.” 

They set long-term goals in planning “that would be enough for me to finish with an A. I had 

done enough electives to the point where, as long as I finished Core 2, 3, and 4, I would have 
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completed enough assignments.” This same interviewee relied heavily on planning ahead. They 

felt the course was where “you can at least plan things ahead.” 

Work Ahead of Time 

Working ahead of time was another area that Interviewees 1, 2, and 3 mentioned 

throughout their interviews. Interviewee 2 worked sporadically,  

but a week before, at least look at the assignment. I’m not saying you gotta get started. 

I’m not saying you gotta finish a week before, but at least look at the assignment and 

think about how much time that’s realistically gonna take you. 

They thought if “you get enough done ahead of time, you can just kind of scrape by for the rest 

of the semester.” In comparison, Interviewee 1 handled their workload and “spread it over the 

course of 2 to 3 weeks.” Thus, giving them more time to “plan ahead” for their learning 

outcomes. Interviewee 3 was similar to Interviewee 2, in that they tried not to procrastinate but 

plan ahead. They stated, “Find balance between, like, not try[ing] to procrastinate [is a primary] 

thing, but at the same time, not try to, like, do everything in 1 day.” 

Summary 

 This study identified support in ID elements to facilitate self-regulation in LTEC 112. 

The analysis revealed five areas of focus (i.e., instructor support, personal timeline, check 

performance, course syllabus, and expectation) as important and where instructional designers 

for the course incorporated these types of SRL elements into their design. As the participants in 

this study have shown, these design strategies helped enhance or build strategies for self-

regulation, mostly focusing on components of monitoring their own learning. Design elements 

that encouraged preplanning and self-reflection are where participants had little or no awareness.  
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CHAPTER 5 – DISCUSSION AND CONCLUSION 

The purpose of this convergent parallel design study was to determine what SRL 

strategies learners in LTEC 112 used, if there were profiles of self-regulators present, where 

these SRL strategies and profiles influenced academic achievement, and whether participants 

were aware of ID strategies that influenced their self-regulation. This chapter provides a 

discussion of the findings in Chapter 4, as they relate to the literature and their implications for 

practice. This chapter concludes with a discussion of the limitations of the study, 

recommendations for future research, and summary. 

 This chapter contains discussion and future research possibilities to help answer the 

research questions:  

1. How do online learners’ SRL strategies differ across regulatory phases? 

2. What is the relationship between students’ SRL strategies in each phase and their 

academic achievement? 

3. What distinctive profiles or types of self-regulated learners exist in online learning 

environments? 

4. Which profiles are associated with greater academic achievement? 

5. To what extent do students report awareness of the use of ID strategies that support 

self-regulation of learning? 

Influenced by social cognitive theory, SRL is a way to conceptualize ways in which 

learners control their thoughts, feelings, and actions to achieve academic goals. Achieving a 

greater understanding of SRL and the degree to which students use strategies is relevant to 

student performance and academic achievement. Exploring the degree to which learners use 

strategies helps to uncover the breadth of SRL profiles of regulators. These insights can be 
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leveraged to produce more effectively designed online courses and tailoring the content to 

support students’ self-regulation.  

Interpretation of the Findings 

Differing Strategies Across Regulatory Phases  

 This study examined SRL strategies and how they differed across phases using 

Zimmerman’s SRL model (Panadero & Alonso-Tapia, 2014). Findings in this study are 

consistent with the literature, in that students differ in their abilities to accurately regulate their 

learning and that they select strategies depending on the learning context (Azevedo & Cromley, 

2004). Additionally, choosing self-regulatory skills is a complicated process affected by multiple 

factors (Seker, 2016).  

Overall, participants’ answers hovered between somewhat not true to almost true on the 

SOL-Q Likert scale. Having responses that spanned across neutral or slightly above meant either 

(a) respondents had an easy out if they were less likely to express their opinion, (b) respondents 

had neither a positive nor a negative response, or (c) their reactions to the statements were mild 

in nature (DeMars & Erwin, 2005). While responses were moderate, participants in this study 

confirmed their positions with endorsements of questionnaire statements above and below the 

actual value of 4 (neutral) on the Likert scale. 

Even with the participants’ tendencies to respond to neutral, the results showed the most-

used strategies were in the performance phase. This finding is explained by learners’ focus on the 

learning process and interactions with their environment, a competency-based course. Despite 

higher strategy use in the performance phase, as compared to other phases, responses by 

participants were still moderate in nature, despite having the largest pool of strategies. In the 

performance phase, five subscales ranked higher than others did. Environmental structuring and 
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persistence claimed four of the five subscales strategies, followed by one strategy in the 

metacognitive skills subscale. The top strategies, ranked from highest to lowest, included (a) 

expectation setting: “I know what the instructor expects me to learn in this online course,” (b) 

hard working: “I work hard to do well in this online course even if I don’t like what I have to 

do,” (c) perseverance: “Even when materials in this online course are dull and uninteresting, I 

manage to keep working until I finish,” (d) distraction-free study location: “I choose the location 

where I study for this online course to avoid too much distraction,” and (e) strategy awareness: “I 

am aware of what strategies I use when I study for this online course.” No help-seeking 

strategies were in the top used strategies in the performance phase.  

Five strategies ranked toward the bottom of the strategy list three in help-seeking and two 

in the metacognitive skills subscales. All three of the help-seeking strategies fell at the very 

bottom, when individual strategies were ranked from highest to lowest. The help-seeking 

strategies included (a) When I am not sure about some material in this online course, I check 

with other people; (b) I am persistent in getting help from the instructor of this course, and (c) 

When I do not fully understand something, I ask other course members for ideas. There are a few 

possible explanations as to why students were not seeking help as a SRL strategy.  

First, the basic design of the competency-based course did not lend itself to peer 

interaction. LTEC 112 was an online, asynchronous, self-paced course, where students had to 

make concerted efforts to engage with their classmates. No opportunities existed within the 

course for students to meet or collaborate on class activities. During the pandemic and when the 

data was gathered, online learning became prevalent. The shift from the classroom to entirely 

online required quick cultivation of SRL skills, unlike ever before in learning environments. 
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Students were forced to study and work online, which can lead to a sense of isolation. Students 

were possibly not reaching out as much as before the pandemic.  

Second, the language used in the survey questions, especially the question about 

“persistently” seeking help from the instructor, is rather strong. A possible interpretation of how 

people responded to this question might be that because they did not continuously or persistently 

seek help, they answered that each help-seeking strategy was untrue for them, even if they had 

engaged in it. Additionally, students may not recognize that they need help, often overestimating 

their understanding. The course provided visual cues about their progress, so they relied less on 

cues from instructors and peers.   

Lastly, help might have meant different things to different students. The study 

participants were mostly sophomores, in the range of 18 to 21 years of age. This group is 

considered Generation Z. Students in this generation were born in a time with high use of 

technology. They are resourceful and actively find information on their own. To them, help is 

defined differently. It can be in the form of artificial intelligence (such as Chat GPT), the website 

and add on Grammarly, discussion forums, and university support services. Because the survey 

specifically asked about help from people, whether instructor or peers, students might have 

deemed these strategies as untrue. 

Having said all this, participants who were interviewed mentioned instructor support as 

one of the five instructional design strategies that helped with self-regulation. To them, this 

support came through email communications and reminders. They felt encouraged by their 

instructors, and reminders that were sent helped to ground the students and refocus them on the 

course. These forms of instructor support were one way, from the instructor to the student. No 
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mention of one way from the student to the instructor or two-way support were mentioned during 

the interviews.  

For the strategies in the forethought and self-reflection phases, respondents answered 

above neutral for all strategies. Alternate problem solving—“I think of alternative ways to solve 

a problem and choose the best one for this online course”—is the strategy students in LTEC 112 

ranked highest within the forethought phase. In the self-reflection phase, “I think about what I 

have learned after I finish working on this online course” ranked highest among participants. 

While strategies in this research study identified as used more often and less often were similar to 

previous research, there were crossover and slight differences in findings.  

In a study on college students’ self-regulation in online learning, Chen (2020) found 

overall environmental structuring and metacognitive skills in the performance phase, measured 

by the SOL-Q, were generally used at a higher level, which is consistent with the findings in this 

study. Skills used less often in Chen’s study were more varied and were a mixture of strategies 

within the forethought phase, persistence and help seeking subscales, and self-reflection phase. 

Like this study, the five strategies that ranked the highest in Chen’s study were only slightly 

above neutral, with means ranging between 4.03–4.29 on a 7-point scale. Their participants’ top 

strategy was “I find a regular place to study for this online course,” an environmental structuring 

subscale strategy.  

Kirmizi (2013) analyzed SRL in distance education students for six dimensions: (a) goal 

setting, (b) environmental structuring, (c) time management, (d) help seeking, (e) self-evaluation, 

and (f) metacognition. While not all phases and subscales were exactly aligned to this current 

study, Kirmizi concluded that performance phase subscales of environmental structuring and 

metacognition were where students viewed themselves as moderately successful in their distance 
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education course. Particularly, participants in their study agreed most with the two strategies “I 

know where I can study most efficiently for online courses” and “I am responsible for my own 

education: what I learn is ultimately my responsibility.” Both strategies are important for 

distance learning, in that learners must have refined SRL habits to work in a mostly self-guided 

manner. 

There are studies that have findings that differ from the findings of the current study. For 

example, Zheng et al. (2020) investigated SRL in a competency-based learning environment. 

Their findings showed students frequently used strategies in the stages of forethought and self-

reflection and less frequently during the performance phase. These findings conflict with the 

current study, where the most used strategies were in the performance phase. In Zheng et al.’s 

study, 92% of the students engaged in planning (forethought) activities, with task analysis and 

course preplanning ranking the highest. In contrast, learning strategies in the performance phase 

were less frequently reported as helping students in their study self-regulate, according to Zheng 

et al. Only 23% of students engaged in these strategies, which included organizing, summarizing, 

and applying. In conclusion, there are still gaps in SRL research, especially in CBE. Additional 

studies are suggested to further investigate how strategies differ across different student 

populations, especially in the context of competency-based curriculum. 

Self-Regulated Learning Strategies and Achievement 

In online learning, students use a variety of SRL strategies, and the strategies’ usefulness 

for predicting academic achievement may differ across contexts. The literature emphasizes that 

students’ abilities to monitor, regulate, and manage resources is critical to facilitating their own 

learning. The current study sought to identify strategies in each of the SRL phases and 

understand their relationships to academic achievement, particularly with achievement in a CBE-
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based online course. Following Zimmerman’s (1989) SRL model, the students in LTEC 112 set 

clear goals to develop specified skills, monitored their progress, and reflected on achieving their 

goals. 

To determine the relationship between SRL strategies in each phase and academic 

achievement, correlation analyses were performed. The Pearson’s correlation coefficients were 

calculated separately for the three SRL phases and subscales for academic achievement. 

Strategies across phases (i.e., forethought, performance, and self-reflection) had significant 

positive correlations to academic achievement, all indicating linear relationships between the 

variables. Similarly, positive correlations were found for all subscales as well, indicating linear 

relationships between subscales and achievement. Taken together, students using more SRL 

strategies in each phase and subscale were classified in a high-achievement category. 

 The current study’s results align with previous research in that relationships exist 

between strategies and achievement—with a slight difference. Prior research studies show 

significant relationships exist for only some of the phases or subscales, not all areas, which is 

what was found in this study. For instance, Puzziferro (2008) identified strategies associated with 

academic success and showed time and study environment and effort regulation were the 

performance subscales most significantly related to grade performance. Students ranking higher 

on these subscales received higher course grades. No relationships were found between peer 

learning and help-seeking subscales and final grade performance, and these were also the 

subscales where students showed little engagement with strategies labelled as such (Puzziferro, 

2008). Similarly, Nota et al. (2004) found performance phase cognitive strategies, such as 

organizing and transforming, proved to be significantly strong indicators of students’ course 

achievement, showing students who can regulate strategies are more effective as learners.  
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While these bodies of research found strong relationships between strategies and grades, 

there are studies that found weaker or no associations (Cazan, 2014; Khiat & Vogel, 2022; 

Leana-Tascilar, 2016; Sahranavard et al., 2018; Wolters & Hussain, 2014). For example, Cazan 

(2014) and Khiat and Vogel (2022) studies found student self-regulation in online learning was 

not strongly related to academic achievement, as measured by student GPAs. Cazan (2014) 

found goal setting (forethought) and environmental structuring (performance) were the only two 

dimensions of SRL with significant correlations (Cazan, 2014). Forethought strategies were the 

only subscale in Leana-Tascilar’s (2016) findings significantly related to academic achievement. 

 Overall, the current study’s findings largely support previous work (e.g., Bol & Garner, 

2011; Hu & Gramling, 2009; Kauffman, 2004; Pintrich, 2000; Zimmerman, 1989; Zusho & 

Edwards, 2011) that learners who perform self-regulation and who are actively involved in their 

educational development are more likely to achieve better outcomes. Furthermore, this study’s 

results add to the literature about student success in online courses and indicate where faculty, 

instructors, and instructional designers should focus, as it relates to self-regulating. 

Profiles of Self-Regulated Learners 

Previous studies undertaken referred to the presence of distinct profiles of self-regulated 

learners (Barnard-Brak et al., 2010; Broadbent & Fuller-Tyszkiewicz, 2018; Dörrenbächer et al., 

2016b; Karlen, 2016; Liu et al., 2013; Ning & Downing, 2014). Prior results have indicated 

successful self-regulated learners may, to a certain degree, be characterized by different SRL 

strategies (Karlen, 2016). These clusters range along a spectrum, from non-self-regulators to 

super-self-regulators, averaging three to five distinct groupings, depending on the study. Profile 

definition depends on the extent to which strategies were endorsed by individuals within those 

clusters and are highly variable, depending on learning environment, discipline, and domain.  
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Barnard-Brak et al. (2010) defined a group of competent self-regulators, as participants 

who favored goal setting and environmental structuring SRL strategies in the areas of time 

management, help seeking, and self-evaluation. The minimal or non-regulators in their study 

endorsed skills associated with SRL the least across phases and subscales. Reinforcing the 

profile concept, Karlan (2016) found maximal learners were clustered by the highest levels of all 

SRL components, whereas unmotivated learners had the lowest levels of strategy use. 

Findings from this study align with the literature and most closely align with Valle et al.’s 

(2008) conclusions of three groups of regulator profiles: (a) low, (b) intermediate, and (c) high. 

The participants in this study were clustered into three distinct profiles of self-regulators: (a) 

competent, (b) moderate, and (c) minimal. The largest difference between clusters was the use of 

strategies in the forethought phase. The subscale with the closest values among profiles was time 

management. The environmental structuring subscale had the highest values in each profile. 

Overall, help-seeking strategy use was low across clusters.  

Competent regulators had the highest usage of SRL strategies and ranked the strategies 

on the survey as somewhat true to just below very true. Environmental structuring, self-

reflection, and forethought phase had the highest SRL strategies usage in this profile. Like 

competent regulators, the environmental structuring subscale topped moderate regulators as 

strategies most used by this cluster. Persistence and time management ranked next within 

moderate regulators. Compared to students from other profiles, minimal regulators responded 

below neutral for all phases and subscales, showing a low level of strategy use. In summary, 

students can be grouped based on how they differ in their approaches and the competencies they 

have in self-regulation. Collectedly, profiles saw use of SRL strategies along a spectrum. At the 

high end, competent regulators showed higher SRL strategy use, as compared to use by students 
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with moderate and minimal regulator profiles. Minimal regulators used the least number of 

strategies.  

Profiles Associated With Greater Academic Achievement 

Historically, the literature has found statistically significant relationships between SRL 

profiles and academic achievement, mostly measured by students’ GPAs (Broadbent & Fuller-

Tyszkiewicz, 2018; Karlen, 2016; Kitsantas et al., 2008; Liu et al., 2013; Ness & Middleton, 

2011; Zimmerman & Schunk, 2011). To advance knowledge in SRL, this study analyzed which 

profiles were associated with greater achievement in the LTEC 112 course. It was important to 

know the level to which students self-regulated and the form these differences take. Three 

profiles emerged and were defined by the degree to which participants reported using strategies 

across SRL phases. Most of the exceed category (48%) was comprised of competent regulators, 

with 39% of moderate and 13% of minimal regulators in this category. Within meets, moderate 

regulators made up 56% of this category, with 36% defined as minimal regulators. On the other 

hand, exactly half of those individuals in the approach category were moderate regulators, not 

minimal. Thirty-nine percent of minimal regulators defined the approach category.  

These findings show consistency with results of other SRL studies, where being in a 

profile that uses more SRL strategies leads higher achievement. For example, Liu et al. (2013) 

found, “In terms of academic performance, the adaptive clusters showed better academic grades 

than the two relatively maladaptive clusters identified” (p. 349). Their four distinct clusters 

showed nuances among SRL variables and that learners showing propensity to regulate overall 

exercised more control over their learning. Similarly, Broadbent and Fuller-Tyszkiewicz (2018) 

identified five groups of regulators along a spectrum of super regulators to minimal regulators. 

Super regulators showed higher levels of performance phase strategies, leading to higher 
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performance. Their results are reinforced by the findings of this study and Karlen’s (2016) work, 

where students characterized by high metacognitive strategies knowledge and high frequency of 

SRL strategy use showed higher achievement.  

While most studies show students in profiles with high SRL strategy usage have higher 

achievement, there are a few studies where significant relations did not exist (Valle et al., 2008). 

These early studies were under the premise that “high SRL levels shall lead to greater quality 

learning processes, but they do not necessarily lead to higher learning results—in terms of 

achievement” (Valle et al., 2008, p. 730). The idea that higher is better is a logic explored in 

subsequent research, including this study. Núñez et al. (2011) noted primary studies in the realm 

of SRL were often limited to select samples with very narrow scopes. Additionally, early 

researchers used instruments not as closely associated with the SOL-Q, the questionnaire used in 

this study. 

In summary, it is evident from this study that patterns of strategy use existed and formed 

the basis for a three-cluster model of self-regulators, with the largest group of participants being 

moderate regulators. Additionally, the results from this study demonstrate how the different 

levels of regulators were categorized into different achievement levels. Not surprisingly, almost 

all the competent regulators were in the exceed category. Interestingly, around half of the 

moderate regulators were in exceed and a third of this same group were in meets. Most 

surprising was that while 40% of minimal regulators were in meets, a little over one third of the 

group were in the exceed category. Students in competency-based courses bring their own skills 

that make them successful. They know what they need to learn, how they will be assessed, and 

how competency is defined. Additionally, they may bring with them more prior knowledge and 

engage differently with the content, as compared to others in the course. Building SRL skills is 
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not as necessary with these students and they in turn react differently when asked to examine 

their own self-regulation. To conclude, the profiles created as part of this study did not 

completely explain how students fell into different achievement categories. It is possible that 

students brought with them their own strategy skill set that helped them achieve in this course. 

These were skills that the SOL-Q survey did not capture. 

Instructional Design Strategies That Support Self-Regulated Learning 

In addition to understanding how SRL strategy usage and profile formation intersect with 

academic achievement, this study included qualitative analysis to gain a deep understanding of 

whether students were aware of ID strategies that helped them be effective self-regulators 

throughout the course. Two themes that were supportive of self-regulation in the learning process 

emerged from interviews with four participants: (a) awareness of intentional ID strategies and (b) 

using SRL strategies not supported by ID elements. These themes are discussed in this section.  

This study’s conclusion that students’ awareness of ID elements that guide and support 

their formation of effective SRL strategies agrees with much of the literature (e.g., Hu & 

Gramling, 2009; Rowe & Rafferty, 2013; Seker, 2016). Self-regulated learning “is a key factor to 

be considered in the online program design process and can be embedded into the design of 

content, learning tasks, and activities” (Lear et al., 2016, p. 14). There were five areas where 

interviewees were most aware of intentional SRL design elements: (a) instructor support, (b) 

personal timeline, (c) checking performance, (d) course syllabus, and (e) expectation setting. The 

elements mentioned focused on components of monitoring their learning, considered part of the 

performance phase. ID-specific elements associated with preplanning and self-reflection had few 

to no mentions. 
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Students defined instructor support in the form of emails and reminders as the key ID 

components supporting their self-regulation in the course. This strategy lies within the help-

seeking subscale of the performance phase. Interviewees found communications throughout the 

duration of the course bolstered their progress tracking and set the tone for reaching out for help 

when needed. These findings are reinforced by several studies that showed delivering high-

quality information, encouraging teacher and peer dialogue, and clarifying performance tracking 

are principles of a good self-regulation model for ID (Ergen & Kanadli, 2017; Kramarski & 

Gutman, 2006; McAllister & Watkins 2012; Nicol & Macfarlane‐Dick, 2006). All these findings 

taken together underscore the importance of ID promoting a wide range of SRL strategies, 

including the role the instructor as a support mechanism. 

Having a personal timeline for the course was top of mind for interviewees. For LTEC 

112, most participants mentioned the countdown circle and having clearly articulated deadlines 

as design components that helped them adjust and control their time—a performance subscale. A 

personal timeline grounded students and gave them the ability to choose when to complete 

activities and allocate the proper amount of time to complete associated tasks. Past researchers 

have found a course design that embodies managing one’s time and efforts has a stronger 

propensity to help students exercise control over their learning and their space within it (Carneiro 

et al., 2011; Ergen & Kanadli, 2017; Khiat & Vogel, 2022). 

Check performance was another strategy mentioned throughout the four interviews. This 

concept is part of the metacognitive skills subscale of the performance phase. To reinforce the 

check performance concept, participants talked most frequently about the individual course 

progress tracker (a.k.a., “progress bar”) and fixit process. A basic purpose of CBE is to give 

students opportunities to master required skills and grow into successful learners. Having these 
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elements embedded in LTEC 112 fosters the belief that self-monitoring prompts and self-

correction processes have a significant effect on learning outcomes and mistakes are 

opportunities for learning (Hu & Gramling, 2009; Rowe & Rafferty, 2013; Schunk et al., 2014). 

Referring repeatedly to the course syllabus was another ID strategy participants 

mentioned often throughout the interviews. The syllabus oriented them to the framework of the 

course and explained how their coursework would unfold over the semester. This strategy is 

considered part of the time management subscale. Additionally, LTEC 112’s detailed syllabus 

provided students a roadmap of how to navigate course content and deliverables. This design 

component is supported by Kitsantas and Dabbagh’s research (2011), where they mapped self-

regulatory processes to instructional examples. They found using communicating tools, such as a 

course syllabus, “provided students a timeline of events, activities, and required course outputs” 

(Kitsantas & Dabbagh, 2011, p. 104). Having a well-formed syllabus, such as the one found in 

LTEC 112, reinforced resource management and encouraged the SRL processes of organization 

and timing (Dörrenbächer & Perels, 2016a; Richardson et al., 2012). 

Expectation setting provided interviewees control over what to learn, how to learn, and 

when and where to learn it. Setting the stage for students encouraged use of more sophisticated 

learning strategies, such as organization and goal setting—both areas considered as important 

values underlying SRL. Expectation setting is part of the environmental structuring subscale 

within the performance phase. Participants mentioned LTEC set them up for success through 

clear expectations of how teaching would be done, how they would be evaluated, and the norms 

of the online class. This finding is reinforced by Tsiplakides and Keramida’s (2010) research, 

which showed teacher behavior and communicating expectations can bolster student 

performance. How course design sets the tone for the course leads students’ actions toward 
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learning (Lawson et al., 2018; Panadero, 2017; Weinstein et al., 2000). The previously described 

studies together with the findings from this study show how the design of a course and the 

opportunities for instructor-student interactions can play a major role in stimulating and fostering 

SRL processes. 

Some students used SRL strategies not supported by ID elements embedded LTEC 112. 

These strategies fell within two phases: (a) forethought and (b) performance. Concepts 

mentioned often were (a) task preplanning (forethought), (b) personal time management 

(performance), and (c) working ahead of time (performance). Interviewees were cognizant of 

their intended course outcomes and planned accordingly. They set task goals, assessed task 

demands, and determined the skills needed to complete the tasks—focused primarily on course 

activities and assessments. Research has demonstrated that students must engage in effective 

SRL processes, such as preplanning, to achieve specific learning goals (Broadbent, 2017; Duffy 

& Azevedo, 2015; Nota et al., 2004). In their interviews, students expressed the need for careful 

time management and reported using personal calendars and technology reminders to plan the 

timing of course activities. Prior research reinforces the importance of time management 

techniques and tools in assisting students with self-regulation skills that enhance their learning 

outcomes (Loomis, 2019; McAllister & Watkins, 2012; Terry & Doolittle, 2006; Whipp & 

Chiarelli, 2004). All these areas play roles in the self-regulation approach to learning and reflect 

how deep learning strategies facilitate optimal self-regulatory capacities.  

All in all, online learning environments are challenging environments for learners. Cho 

(2004) stated, “Promoting students’ SRL skills is something that instructional designers should 

consider when they design online learning courses” (p. 174). Through these carefully designed 
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learning opportunities, self-regulation can be taught, and these skills improved (Zimmerman et 

al., 1996). It is through these experiences that application of SRL occurs.  

Connections to Conceptual Framework 

 The conceptual framework of this study is rooted in Zimmerman’s (1989) SRL cyclical 

feedback loop, a model grounded in social cognitive theory. The model has three sequential 

phases—(a) forethought, (b) performance, and (c) self-regulation—and serves as the foundation 

for how ideas in this research were explored. In Zimmerman’s (2002) framework, learners in the 

forethought phase set goals and develop plans to prepare or structure their learning. During the 

performance phase, students execute their tasks, monitor progress, and use strategies to optimize 

their learning. Self-reflection involves identifying outcomes toward goal attainment and 

adjusting for the future.  

Both this study and prior research support the common belief that learners use various 

processes and invoke certain strategies across SRL phases to improve their performance (Valle et 

al., 2008). Participants in this study made choices by differentiating which strategies they used 

within each phase, showing control to achieve better academic outcomes. Profiles of regulators 

were formed based on how strategies across phases were used along a spectrum, from low to 

high use. It is within these profiles where differences in academic achievement were noted—a 

finding supported by similar research from Broadbent and Fuller-Tyszkiewicz (2018). This 

study’s results have implications for promoting self-regulation in online courses like LTEC 112. 

An effective way to foster regulation is by embedding SRL supportive ID elements. It is by 

“promoting self-regulation that it is only possible when students experience the benefits of self-

regulation” (Zimmerman et al., 1996, p. 174). 
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Implications for Practice 

 This study extends the literature by exploring SRL strategies, profiles of minimal to 

competent regulators, and where there are relationships of strategy use and regulator profiles to 

academic achievement. This study attempted to explore all these constructs within the realm of a 

course designed on CBE principles. Knowledge about self-regulation enables learners to 

maximize their academic potential. Having this competency helps them improve knowledge 

acquisition and retention, transforming skills into proficiencies. Furthermore, understanding the 

breadth and depth to which students’ approach SRL is a key to knowing the drivers behind their 

performance.  

Expanding research in SRL also allows for universities to implement programs that 

bolster ID-embedded elements that will equip students with the skills to navigate the different 

phases of self-regulation, as in Zimmerman’s (1989) SRL framework. Self-regulated learning 

offers a mechanism by which to deliver student-centered instruction, recognizing the diversity in 

student populations in online learning. Ultimately recognizing that “development of self-

regulatory skills in students should be a priority in higher education” (Cassidy, 2011, p. 996). 

Instructional designers serve as the primary source for creating experiences that enhance 

SRL competencies. As previous research (Bol & Garner, 2011; Carneiro et al., 2011; Lawson et 

al., 2018; Nakabayashi, 2018; Weinstein et al., 2000) has demonstrated, students cannot become 

better self-regulated learners on their own. They rely on the designers responsible for course 

creation. Instructors should implement strategies in online learning that can foster SRL 

strategies. Structuring the course to promote self-regulation is critical to driving successful 

academic outcomes (Barnard-Brak et al., 2010; Wandler & Imbriale, 2017; Zimmerman, 1989). 
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Three principles within the design of LTEC 112 showcased support for self-regulation. 

The course (a) guided learners through the learning environment, (b) organized content to 

facilitate SRL processes, and (c) used course components and instructor feedback to present 

student monitoring opportunities. Expanding the reach of SRL support in the right way is a 

crucial factor in course design and provides future design improvement opportunities for courses 

such as LTEC 112.  

One direct application of these findings would be for instructional designers to embed 

more elements that support strategies in the forethought and self-reflection phases. Self-

regulation ID elements in the forethought phase might include (a) strategy training with 

instructor-provided information on SRL strategies and how they might help the learner, (b) goal 

setting, where students take active steps in mapping out their intended performance outcomes, 

(c) self-assessments, where students can clearly understand any prior knowledge they bring 

forward about course topics, and (d) cuing of advantageous self-regulatory behaviors, where 

instructors provide guidance on where to use regulation-type strategies to positively impact 

course performance. Self-reflection ID elements could include (a) strategy-use prompts that 

instruct students to stop and reflect on efficacy of their own self-regulation strategies, (b) 

reflective writing, where there is structured reflection on student progress and goal attainment, 

and (c) group dialogue, where groups discuss the application of knowledge in broad contexts. 

 Another suggestion is for instructional designers to add in ID elements that reinforce SRL 

strategies that students already use (i.e., time management, task planning, and working ahead). 

These were the strategies that were not intentionally supported through the design of LTEC 112, 

but students were using them anyway. Design elements could include (a) encouraging estimation 

by having students estimate length of time to complete tasks, (b) having students log their time to 
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eliminate needless expenditures, (c) guiding students to prioritize important tasks first, and (d) 

encouraging students to seek out help from both instructors and peers. 

Another application of the results and findings would be to use real-time performance 

technology to detect a student’s use of ineffective strategies and reroute them with prompts or 

resources to teach or strengthen SRL skills. It is with this type of data collection that better 

regulation adaptations could be made along the way and designers could establish smarter 

learning spaces. 

Limitations 

While the researcher holds that a mixed-methods research design was best for this study, 

there were limitations. First, a convergent design with multiple quantitative and qualitative 

samples sizes occurred, with a quantitative analysis of survey responses from 138 participants 

and a qualitative analysis of interviews with four participants. When designing the study, the 

intent was to conduct focus groups; however, after many attempts, only four one-to-one 

interviews were conducted. Having this small qualitative sample size limits the findings from 

being generalized to the broader population. Additionally, this difference in sample sizes 

between research areas could represent an imbalance in the interpretation of the analysis results.  

Second, parallel concepts were explored in this study. The quantitative instrument used, 

the SOL-Q, had questions on 39 different strategies over three phases and five subscales. The 

interview protocol included 10 questions, eight of which focused on SRL concepts. The 

questions were broad in nature to capture the wide range of strategies examined in the 

quantitative part of the study. Mostly, the questions focused on strategies with the forethought 

and performance phases, with little questioning about self-reflection. Diving into this later phase 

was required with follow-up questions the researcher made during the interviews, as she probed 



124 
 

 

to extend the full understanding from the participant’s point-of-view. Reaching saturation or 

where no additional data was being found was a limiting factor, as there were only four 

interviewees. These size groups may not have stretched the diversity of responses in data, as 

compared to if more students had participated in the study. 

Third, the K-means clustering analysis relied solely on the SRL strategies as the 

variables. This process aligned with the research question of identifying regulators based on the 

strategies they were using. Having a single dimension classifying a profile leads to not being able 

to generalize to the broader population. It also limits being able to draw definitive conclusions 

about how profiles, based upon a singular type of variable, are associated with different 

achievement levels. An extension of this research would be to add more characteristics into the 

K-means analysis to create richer profiles. This would address some of the peculiar findings 

(e.g., minimal regulators being the exceed achievement category).  

Fourth, “Self-regulated learning is a fundamental attribute of CBE” (Sorensen Irvine & 

Kevan, 2017, p. 119) and supports adaptive learning; it is an area of research that is still 

expanding. Gaps still exist in studies that explore the application SRL in CBE. Historically, SRL 

research has focused on a variety of contexts, including online and face-to-face (e.g., Barnard et 

al., 2008; Barnard-Brak e tal., 2010; Broadbent & Poon, 2015; Cazan, 2014; Fisher & Baird, 

2005; Goradia & Bugarcic, 2017; Hu & Gramling, 2009; Lear et al., 2016; Kauffman, 2004; 

Kirmizi, 2013; Puzziferro, 2008; Sharma, 2007; Whipp & Chiarelli, 2004) and online versus 

blended environments (e.g., Broadbent, 2017; Broadbent & Fuller-Tyszkiewicz, 2018). 

Therefore, the conclusions drawn are limited and cannot be generalized to the wider SRL or CBE 

environments.  
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Lastly, data collecting methods were subject to limitations. Research consisting of self-

report questionnaires that measure students’ perceptions of their self-regulated skills may weakly 

reflect what SRL is and may not represent a true students’ understanding of self-regulation, a 

complex topic (Azevedo & Cromley, 2004). Interviews conducted as part of the qualitative 

portion of the study relied on interviewees’ abilities to accurately recall specific experiences they 

had early in the course. The interviews happened near the conclusion of the semester, creating a 

possible point of weakness in the data (Alsaawi, 2014).  

Recommendations for Future Research 

Continued focus on how to enhance SRL and structure the learning experience in CBE 

should be spotlighted. Additional research is required to fully understand the relatedness and 

dynamics of SRL strategy activation, profile formation, and effective SRL ID design, especially 

contextual factors deployed in the planning, monitoring, and reflecting phases. Understanding 

the nuances across these factors could aid design SRL-supported courses, and, in turn, enhance 

learning outcomes. An extension of this research could be to scaffold goal setting and include 

self-reflective practices into courses to see if strategies in these phases become drivers in self-

regulation. Continuous refinement of self-reporting questionnaires for better introspective 

evaluation of one’s own self-regulation is another area where future research would benefit the 

domain of SRL. Another area to explore in the future is sampling students having entered higher 

education mid- and post-COVID to see where there are similarities or differences in their views 

of self-regulation in a CBE-based course.  

Conclusion and Summary 

Considering the importance of SRL in navigating a CBE program, the purpose of this 

study was to understand how the complex range of SRL processes and self-regulation profiles 



126 
 

 

intersect with ID strategies that support SRL in online learning environments, bolstering student 

academic achievement. A mixed-methods design was employed in this study to integrate the 

results and findings from four quantitative research questions and one qualitative research 

question. Students reported using SRL strategies differently across phases, with the most used 

strategies in the performance phase. Help-seeking strategies ranked lowest among participants. 

This study’s results emphasized that positive relationships exist between certain strategies 

across profiles and achievement, which aligns with previous research. The participants in this 

study were clustered into three distinct profiles of self-regulators: (a) competent, (b) moderate, 

and (c) minimal. These clusters closely align with prior findings from research that found 

distinctly different groups representing low, intermediate, and high regulator profiles. Findings 

from this study show that being in a profile that uses more SRL strategies has influence on 

higher achievement. Through an introspective view of the ID strategies employed in the course, 

participants identified key elements that helped support their SRL, while also using other SRL 

strategies not intentionally implemented to foster their self-regulation. Because using self-

regulated strategies and becoming an autonomous learner are of high importance in higher 

education systems, integrating SRL strategy instruction will ensure that students develop all their 

abilities to maximum potential. 

Pulling it all together, while most of the historical literature on SRL acknowledges the 

importance of these types of skills, self-regulation research is beginning to take hold in the 

context of CBE. With the rise in CBE programs, key components have been identified that set 

this type of learning apart from traditional learning environments. CBE requires students to take 

charge and own their experiences, aligning perfectly with SRL principles that previous research, 

including this one, have identified. The ideas behind CBE are to be proactive, formulate goals, 
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track progress, implement strategies, and evaluate outcomes. In essence, CBE characteristics 

support the three phases of SRL that were explored as part of this study: (a) forethought, (b) 

performance, and (c) self-reflection. These characteristics link to students becoming adaptive, 

lifelong learners who can work collaboratively or, more importantly, independently, exerting 

control over their learning.  

Being a self-regulated learner does not require a single skill; as noted in this study, it 

requires a wide range of strategies used in multiple combinations and to different degrees. 

Important to students is understanding the learning targets and what is expected of them to 

establish the framework for how they engage with the course. Another specific CBE practice 

highlighted in this study is measurement of learning. Showing proficiency through targeted 

milestones and competencies favors the intrinsic characteristics of self-regulation. Having 

multiple methods of assessment bolsters a student’s ability to monitor their progress and 

distinguishes CBE from traditional learning models. 

To better facilitate SRL in the context of CBE, programs must understand what impedes 

integrating SRL into CBE programs and move away from traditional pedagogy. Institutions 

continue to struggle to shift and embrace the full breadth of CBE. Important ideas to ponder are 

(a) what teacher education programs can do to teach SRL best practices and skills, (b) how 

students can develop their SRL skills within CBE courses, and (c) where control over one’s 

learning environment can be encouraged by instructors. Making incremental changes is a starting 

point to reorient university programs looking to improve or implement CBE.  

An impactful first step is creating a framework for faculty to learn about and implement 

SRL practices aligned with CBE principles. Instructors of competency-based courses are 

discovering the impact of self-regulation to students’ overall learning outcomes. While learning 
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ownership falls to the student, instructors play a key role in promoting SRL in their instruction. 

Instructors’ knowledge about self-regulation in the context of CBE can be further developed to 

build their confidence in supporting it.  

The key components associated with SRL can be supported by universities through CBE 

course design and implementation. For SRL to develop, it must be actively promoted in courses. 

The concepts to promote and those that were identified in this study were time management, goal 

setting, persistence, monitoring, and self-reflection. These elements lend themselves to a 

competency-based course, which delivers content that allows individuals to manage ownership 

over their learning. Based on the findings of this research, a few key takeaways for future CBE 

courses should be considered: (a) instructional designers and instructors can emphasize those 

areas of their courses that require SRL and communicate these with learners; (b) CBE programs 

should continue to include elements that support SRL to foster positive learning behaviors; and 

(c) continue to develop instructional tools and techniques to further extend the capacities of 

CBE. Building from the ground up will have a much farther-reaching impact.  
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Appendix A 

Self-Regulated Online Learning Questionnaire (SOL-Q) 
 

Items are answered on a 7-point Likert scale, ranging from not at all true for me (1) to very true 

for me (7). 

 

No. Question 

1 Overall, I am satisfied with my learning experience in this online course. 

2 I am aware of what strategies I use when I study for this online course. 

3 

Although we don’t have to attend daily classes, I still try to distribute my studying 

time for this online course evenly across days. 

4 

I ask myself questions about how well I am doing while learning something in this 

online course. 

5 I think about what I have learned after I finish working on this online course. 

6 

I change strategies when I do not make progress while learning for this online 

course. 

7 I find it hard to stick to a study schedule for this online course. 

8 

I often find that I don’t spend very much time on this online course because of other 

activities. 

9 

When my mind begins to wander during a learning session for this online course, I 

make a special effort to keep concentrating. 

10 I work hard to do well in this online course even if I don’t like what I have to do. 

11 

Even when materials in this online course are dull and uninteresting, I manage to 

keep working until I finish. 

12 

When I do not fully understand something, I ask other course members in this online 

course for ideas. 

13 I am persistent in getting help from the instructor of this online course. 
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14 

 When I am not sure about some material in this online course, I check with other 

people. 

15 When I begin to lose interest for this online course, I push myself even further. 

16 

When I am feeling bored studying for this online course, I force myself to pay 

attention. 

17 I know what the instructor expects me to learn in this online course. 

18 I have a regular place set aside for studying for this online course. 

19 I know where I can study most efficiently for this online course. 

20 I find a comfortable place to study for this online course. 

21 

 I choose the location where I study for this online course to avoid too much 

distraction. 

22 

I make sure I keep up with the weekly readings and assignments for this online 

course. 

23 

I ask myself if there were other ways to do things after I finish learning for this 

online. 

24 

I find myself analyzing the usefulness of strategies while I study for this online 

course. 

25 

I ask myself how well I accomplished my goals once I’m finished working on this 

online course. 

26 I find myself pausing regularly to check my comprehension of this online course. 

27 

I periodically review to help me understand important relationships in this online 

course. 

28 I have a specific purpose for each strategy I use in this online course. 

29 I try to use strategies in this online course that have worked in the past 

30 

I think of alternative ways to solve a problem and choose the best one for this online 

course. 

31 I set specific goals before I begin a task in this online course. 
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32 I set goals to help me manage my studying time for this online course. 

33 

I set short-term (daily or weekly) goals as well as long-term goals (monthly or for 

the whole online course). 

34 I think about what I really need to learn before I begin a task in this online course. 

35 

I ask myself questions about what I am to study before I begin to learn for this online 

course 

36 I refer to the course schedule to achieve my objectives on time 

37 If I miss a deadline within my own schedule, I go back and revise my schedule 

38 I am conscious of my time as a critical resource to accomplishing course objectives 

39 I use my own timeline system to organize my time for the course 

40 I prioritize my time according to the importance of meeting course deadlines 
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Appendix B 

Interview Protocol 
 

Focus Group Interviews 

    Script for the beginning of the interview. Hello, my name is Davilla Gose. I am a doctoral 

student from the department of Learning Design and Technology at the University of Hawaiʻi at 

Mānoa. I am here to learn more about your experiences in LTEC 112 Technologies for 

Academic Success. Thank you very much for returning the consent form via email and for taking 

the time to talk with me today.  

There are no desirable or undesirable answers in today’s focus group. I would like you to feel 

comfortable saying what you really think and how you really feel. I will be recording our 

conversation today if that’s okay with you. I will make a transcript of the audio recording to be 

used for analysis. No identifying information will be included in the transcript. 

Everything you say will remain confidential. Only my committee chair and myself will have 

access to the transcript data. Do you have questions for me before we get started? 

Basic Information 

1. How long have you been taking online classes? 

2. Can you briefly describe the type of online classes you have taken, including specifically 

whether these classes were asynchronous or synchronous? 

RQ5: Awareness of use of instructional design strategies that support self-regulated 

learning 

3. In what ways did the course design help you identify your learning style and needs? 

4. In what ways did the course design help you plan for a task? 
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5. In what ways did course design help you monitor your progress and evaluate task 

success? 

6. In what ways did the course design help you with time management? 

7. How did you organize your study space while taking LTEC? 

8. In what ways did the course design help you persist throughout the coursework during the 

semester? 

9. How did you seek help during LTEC 112? 

Concluding Question 

10. Is there anything else you would like to share about your experience in taking LTEC 

112? 

    Script for the end of the interview. Thank you very much for meeting with me today. I 

enjoyed talking with you. Your time is very much appreciated, and your insights have been very 

helpful in understanding more about the experiences of higher education students taking LTEC 

112. Just as a reminder, I will keep your responses confidential, and you will be kept anonymous 

in all reports of this study. Feel free to email me if you have any questions. There may be a 

subsequent contact if there is a need for me to clarify. Again, thank you very much for your 

participation. Have a great day! 
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Appendix C 

Consent to Participate in a Research Project – Online Survey 

Davilla Gose, Investigator 

Project title: “Enhancing Learning Outcomes in Online Environments with Instructional Design 

Interventions that Support Self-Regulated Learning.” 

 

My name is Davilla Gose. I am a Ph.D. student in the Department of Learning Design 

and Technology at the University of Hawaiʻi at Mānoa. LTEC 112 is a new course and is being 

delivered using a newly developed online content management system and will incorporate 

optional synchronous sessions that students can attend in-person or online. This course includes 

new content as well as a new form of delivery for the College of Education and we would like to 

learn more about its strengths and weaknesses. You are being asked to participate in this project 

because you are at least 18 years old and you are enrolled as a student in LTEC 112. 

Purpose 

The purpose of our research is to record actions students take in the course site and gather 

feedback from the students and instructors of LTEC 112. We’ll use this information to improve 

the course and to share what we’ve learned with others in the online teaching community. 

Activities and Time Commitment: If you participate in this project, you will be asked to 

complete a survey providing background information about your prior technology use. You will 

also be provided with survey opportunities at the end of each level, theme and synchronous 

session to provide feedback on your experience in the coustrerse and suggestions for how to 

improve it. At the end of the course you will have the opportunity to participate in a focus group 

with other students. The surveys and focus group will include questions like “Please describe 

what worked well for you in this theme” and “If this theme were re-created, how would you 
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change it?” Time to complete surveys will vary from 1 to 10 minutes and the focus group will 

take approximately one hour. All of these activities are strictly voluntary. 

Benefits, Confidentiality, Withdrawing, and Risks 

Participation in this research is completely voluntary. There will be no direct benefit to 

you if you choose to participate. We do hope to gain a better understanding of LTEC 112’s 

delivery system and content and how to improve them as a result of our research. You will be 

asked to engage in the course as normally expected, and answer survey questions about your 

experiences with the course. If you choose to participate, you will be invited to participate in a 

focus group at the end of the course which will also be completely voluntary. 

All research data will remain strictly confidential. No reference will be made in written or 

oral materials that could link you to the study. No information you provide will be linked with or 

influence your grades in the course. If you agree to participate, you may withdraw your consent 

and discontinue participation at any time. There will be no penalty or loss of benefits in your 

decision to participate or not. We believe there are no risks to you in participating in this project. 

If you are uncomfortable at any time when participating, you may withdraw from participation. 

Questions: If you have any questions about this study, please feel free to email me at 

davilgos@hawaii.edu. If you have questions about your rights as a research participant, you may 

contact the UH Human Studies Program at 808.956.5007 or uhirb@hawaii.edu. 

Indication of consent 

You’ll be asked to indicate your consent on your LTEC 112 profile page as a part of Start 

Here: Getting Ready.  

Please print a copy of this page for your reference. 

 

 

mailto:davilgos@hawaii.edu
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Appendix D 

Consent to Participate in a Research Project - Interview 

Davilla Gose, Investigator 

Project title: “Enhancing Learning Outcomes in Online Environments with 

Instructional Design Interventions that Support Self-Regulated Learning.” 

Aloha! My name is Davilla Gose and I am a graduate student at the University of Hawai'i (UH) 

at Mānoa in the Department of Learning Design and Technology. I am doing a research project 

as part of the requirements for earning my doctoral graduate degree.   

Thank you for providing feedback through the Survey on measuring the effectiveness of LTEC 

112: Course delivery system and synchronous sessions and for your willingness to participate in 

a focus group. I would like to invite you to an interview time most convenient to your schedule. 

What am I being asked to do? If you participate in this project, you will join about four other 

people in a focus group to talk about your experiences in LTEC 112. 

 Taking part in this study is your choice. Your participation in this project is completely 

voluntary. You may stop participating at any time. If you stop being in the study, there will be no 

penalty or loss to you. Your choice to participate or not participate will not affect your outcomes 

in LTEC 112. 

Why is this study being done? LTEC 112 is a relatively new course and is being delivered using a 

newly developed online content management system and incorporates optional synchronous 

sessions that students can attend in-person or online. This course includes new content as well as 
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a new form of delivery for the College of Education and we would like to learn more about its 

strengths and weaknesses. 

What will happen if I decide to take part in this study? The discussion will be guided by about 10 

open ended questions. It will take about 45 minutes to an hour. Focus group questions will 

include questions like, “How long have you been taking online classes?” “In what ways did the 

course design help you plan for a task?” 

With your permission, I will audio-record the interview so that I can later transcribe the 

interview and analyze the responses. 

What are the risks and benefits of taking part in this study? I believe there is little risk to you in 

participating in this research project. You may become stressed or uncomfortable answering any 

of the questions or discussing topics during the focus group. If you do become stressed or 

uncomfortable, you can skip the question or take a break. You can also stop participating at any 

time.  

There will be no direct benefit to you for participating in this focus group. The results of this 

project may help improve the LTEC course and other similar courses within the College of 

Education.  

Privacy and Confidentiality: I will keep all study data secure on a password protected computer. 

Only my University of Hawai'i advisor and I will have access to the information. Other agencies 

that have legal permission have the right to review research records. The University of Hawai'i 

Human Studies Program has the right to review research records for this study. 
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After I write a copy of the interviews, I will erase or destroy the audio-recordings. When I report 

the results of my research project, I will not use your name. I will not use any other personal 

identifying information that can identify you. I will use pseudonyms (not your real names) and 

report my findings in a way that protects your privacy and confidentiality to the extent allowed 

by law.  

Although we ask everyone in the focus group to respect everyone’s privacy and confidentiality, 

and not to identify anyone in the group or repeat what is said during the group discussion, please 

remember that other participants in the group may accidentally disclose what was said. Avoid 

sharing personal information that you may not wish to be known. 

Compensation: You will receive a $5 gift certificate to either Starbucks or Jamba Juice for your 

time and effort in participating in this research project. 

Questions: If you have any questions about this study, please call or email me at 

drgose@hawaii.edu. You may also contact my advisor, Dr. Seungoh Paek, at spaek@hawaii.edu. 

You may contact the UH Human Studies Program at  808.956.5007 or uhirb@hawaii.edu. to 

discuss problems, concerns and  questions; obtain information; or offer input with an informed 

individual who is unaffiliated with the specific research protocol.  Please visit 

http://go.hawaii.edu/jRd for more information on your rights as a research participant. 

If you agree to participate in this project, please sign and date the following signature page and 

return it to: drgose@hawaii.edu. 

Keep a copy of the informed consent for your records and references.                                                 

http://go.hawaii.edu/jRd
http://go.hawaii.edu/jRd
http://go.hawaii.edu/jRd
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Signature(s) for Consent: 

I give permission to join the research project entitled, Project title: “Enhancing Learning 

Outcomes in Online Environments with Instructional Design Interventions that Support Self-

Regulated Learning.” 

Please initial next to either “Yes” or “No” to the following: 

_____ Yes           _____ No           I consent to be audio-recorded for the interview 

portion of this                                                                research. 

Name of Participant (Print): ___________________________________________________ 

 Participant’s Signature: _____________________________________________ 

 Signature of the Person Obtaining Consent:  ___________________________________ 

 Date: ___________________________ 

 

 

 

  



158 
 

 

Appendix E 

Interview Scheduling Email and Confirmation Email 
 

University of Hawai'i 

Interview Scheduling Confirmation Email 

Davilla Gose, Investigator 

Project title: “Enhancing Learning Outcomes in Online Environments with Instructional Design 

Interventions that Support Self-Regulated Learning.” 

Aloha! 

 

Thank you for selecting a day and time for the online interview with me. To confirm, the 

interview you selected is: 

 

Interview date: 

______________________________________________________________________________ 

Interview time (PST): 

______________________________________________________________________________ 

[And/or Digital Calendar Invite Link] – Please click on the calendar link to save to your own 

calendar. 

 

For this interview, you will need to have access to a computer with a stable Internet connection, 

enable your microphone for audio, and be in a quiet location. While I would like for us to be able 

to see each other by video, a video recording will not be taken of the session, only audio will be 

captured with your consent. 
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If a scheduling conflict should arise, please let me know as much as possible in advance to 

reschedule. Please contact me at the information below. 

 

Thank you for your willingness to participate. Your responses will help the LTEC 112 and 

Instructional Design communities better understand self-regulated learning strategies. 

 

Sincerely, 

Davilla Gose, Ph.D. Candidate in Learning Design and Technology 

Telephone: (808) 392-8287 

Email: drgose@hawaii.edu 

  

mailto:drgose@hawaii.edu
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Appendix F 

Post-Interview Thank You Email 
 

University of Hawai'i 

Post-Focus Group Interview Thank You Email 

Davilla Gose, Investigator 

Project title: “Enhancing Learning Outcomes in Online Environments with Instructional Design 

Interventions that Support Self-Regulated Learning.” 

 

Aloha! 

 

Thank you once again for your participation in this study and for taking the time to speak with 

me in the focus group interview. Your responses were very insightful and will help the LTEC 

112 and Instructional Design communities better understand self-regulated learning strategies. 

Thank you for being a part of my Ph.D. journey, and for helping me to get one step closer to 

achieving my dream. 

 

If you wish to receive an electronic copy of the study results, you may let me know by contacting 

me using the information below. 

 

Sincerely, 

Davilla Gose, Ph.D. Candidate in Learning Design and Technology 

Telephone: (808) 392-8287 

Email: drgose@hawaii.edu 
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Appendix G 

SOL-Q Questionnaire Breakdown by SRL Phases, Subscales, and Labels 
 

SRL Phases Sub-Scales No. of Items Question # 

Forethought 

Metacognitive skills 

6 30 - 35 

Performance 8 2-4, 6, 26-28 

Self-reflection 4 5, 23-25 

Performance 

Environmental Structuring 5 17-21 

Help seeking 3 12-14 

Persistence 5 10, 11, 15, 16 

Time management 8 7, 8, 22, 36-39 
 

No. Question Label 

30 

I think of alternative ways to solve a problem and choose 

the best one for this online course. 

alternate problem 

solving 

31 

I set specific goals before I begin a task in this online 

course. goal setting 

32 

I set goals to help me manage my studying time for this 

online course. 

time management 

goals 

33 

I set short-term (daily or weekly) goals as well as long-

term goals (monthly or for the whole online course). 

short- and long-term 

goals 

34 

I think about what I really need to learn before I begin a 

task in this online course. task pre-planning 

35 

I ask myself questions about what I am to study before I 

begin to learn for this online course course pre-planning 

17 

I know what the instructor expects me to learn in this 

online course. expectation setting 

18 

I have a regular place set aside for studying for this online 

course. regular study location 
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19 

I know where I can study most efficiently for this online 

course. study efficiency 

20 I find a comfortable place to study for this online course. study location comfort 

21 

 I choose the location where I study for this online course 

to avoid too much distraction. 

distraction free 

studying 

12 

When I do not fully understand something, I ask other 

course members in this online course for ideas. peer ideation 

13 

I am persistent in getting help from the instructor of this 

online course. instructor support 

14 

 When I am not sure about some material in this online 

course, I check with other people. peer support 

2 

I am aware of what strategies I use when I study for this 

online course. strategy awareness 

3 

Although we don’t have to attend daily classes, I still try to 

distribute my studying time for this online course evenly 

across days. study time distribution 

4 

I ask myself questions about how well I am doing while 

learning something in this online course. performance check 

6 

I change strategies when I do not make progress while 

learning for this online course. strategy pivot 

26 

I find myself pausing regularly to check my 

comprehension of this online course. 

check for 

understanding 

27 

I periodically review to help me understand important 

relationships in this online course. content review 

28 

I have a specific purpose for each strategy I use in this 

online course. strategy purpose 

29 

I try to use strategies in this online course that have 

worked in the past repeat strategy usage 

9 

When my mind begins to wander during a learning session 

for this online course, I make a special effort to keep 

concentrating. study concentration 
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10 

I work hard to do well in this online course even if I don’t 

like what I have to do. hard working 

11 

Even when materials in this online course are dull and 

uninteresting, I manage to keep working until I finish. perseverance 

15 

When I begin to lose interest for this online course, I push 

myself even further. persistence 

16 

When I am feeling bored studying for this online course, I 

force myself to pay attention. attention span 

7 

I find it hard to stick to a study schedule for this online 

course. not adhere to schedule 

8 

I often find that I don’t spend very much time on this 

online course because of other activities. 

extra-curricular 

commitments 

22 

I make sure I keep up with the weekly readings and 

assignments for this online course. stay on course 

36 

I refer to the course schedule to achieve my objectives on 

time course syllabus 

37 

If I miss a deadline within my own schedule, I go back and 

revise my schedule schedule adjustment 

38 

I am conscious of my time as a critical resource to 

accomplishing course objectives time as a resource 

39 

I use my own timeline system to organize my time for the 

course personal timeline 

40 

I prioritize my time according to the importance of 

meeting course deadlines prioritization 

5 

I think about what I have learned after I finish working on 

this online course. learning self-reflection 

23 

I ask myself if there were other ways to do things after I 

finish learning for this online. 

alternative learning 

methods 

24 

I find myself analyzing the usefulness of strategies while I 

study for this online course. strategy usefulness 
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25 

I ask myself how well I accomplished my goals once I’m 

finished working on this online course. goal accomplishment 

1 

Overall, I am satisfied with my learning experience in this 

online course.   
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Appendix H 

Study Demographics 
 

Demographic Data of Sample Population (N=138) 

Variable Frequency Percentage 

Gender 

Female 70 50.7% 

Male 68 49.3% 

Age Group 

18-21 109 79.0% 

22-25 21 15.2% 

26-28 5 3.6% 

30+ 3 2.2% 

Academic Class 

Freshman 28 20.3% 

Sophomore 33 40.6% 

Junior 21 23.9% 

Senior 56 15.2% 

Semester Taken 

Fall 2020 61 44.2% 

Spring 2021 77 55.8% 
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Appendix I 

SRL Strategy Usage Across Profiles 
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Appendix J 

Hierarchical Cluster Analysis Dendrogram 

 
  

3 Clusters 
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Appendix K 

K-Mean Analysis Final Cluster Centers 
 

Final Cluster Centers 

 
Cluster 

Minimal Competent Moderate 
MS_F_I think of alternative ways to solve a 
problem and choose the best one for this online 
course. 

3.37 6.48 4.61 

MS_F_I set specific goals before I begin a task in 
this online course. 

2.67 6.20 4.44 

MS_F_I set goals to help me manage my studying 
time for this online course. 

2.53 6.13 4.47 

MS_F_I set short-term (daily or weekly) goals as 
well as long-term goals (monthly or for the whole 
online course). 

2.40 6.00 4.56 

MS_F_I think about what I really need to learn 
before I begin a task in this online course. 

2.83 5.91 4.37 

MS_F_I ask myself questions about what I am to 
study before I begin to learn for this online course 

2.43 5.83 4.15 

ES_P_I know what the instructor expects me to 
learn in this online course. 

4.80 6.30 5.32 

ES_P_I have a regular place set aside for studying 
for this online course. 

2.57 6.20 4.27 

ES_P_I know where I can study most efficiently 
for this online course. 

3.77 6.46 4.82 

ES_P_I find a comfortable place to study for this 
online course. 

4.13 6.43 4.84 

ES_P_I choose the location where I study for this 
online course to avoid too much distraction. 

4.07 6.65 4.90 

HS_P_When I do not fully understand something, 
I ask other course members in this online course 
for ideas. 

2.70 4.59 3.15 

HS_P_I am persistent in getting help from the 
instructor of this online course. 

2.40 5.02 3.55 

HS_P_When I am not sure about some material in 
this online course, I check with other people. 

2.57 5.20 3.53 
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MS_P_I am aware of what strategies I use when I 
study for this online course. 

4.03 6.22 5.11 

MS_P_Although we don't have to attend daily 
classes, I still try to distribute my studying time for 
this online course evenly across days. 

2.30 5.28 3.97 

MS_P_I ask myself questions about how well I am 
doing while learning something in this online 
course. 

3.67 6.30 4.50 

MS_P_I change strategies when I do not make 
progress while learning for this online course. 

3.70 6.22 4.98 

MS_P_I find myself pausing regularly to check 
my comprehension of this online course. 

3.13 5.80 4.40 

MS_P_I periodically review to help me understand 
important relationships in this online course. 

2.50 5.67 4.32 

MS_P_I have a specific purpose for each strategy I 
use in this online course. 

2.47 6.09 4.27 

MS_P_I try to use strategies in this online course 
that have worked in the past 

3.47 6.39 4.69 

P_P_When my mind begins to wander during a 
learning session for this online course, I make a 
special effort to keep concentrating. 

4.17 5.72 4.79 

P_P_I work hard to do well in this online course 
even if I don't like what I have to do. 

4.20 6.33 5.26 

P_P_Even when materials in this online course are 
dull and uninteresting, I manage to keep working 
until I finish. 

4.53 6.33 5.05 

P_P_When I begin to lose interest for this online 
course, I push myself even further. 

2.67 5.74 4.24 

P_P_When I am feeling bored studying for this 
online course, I force myself to pay attention. 

3.07 5.89 4.53 

TM_P_I refer to the course schedule 3.30 6.39 4.95 
TM_P_I find it hard to stick to a study schedule 
for this online course. 

5.50 3.61 5.15 

TM_P_I often find that I don't spend very much 
time on this online course because of other 
activities. 

5.43 3.41 4.76 

TM_P_I make sure I keep up with the weekly 
readings and assignments for this online course. 

2.73 6.26 4.47 

TM_P_If I miss a deadline within my own 
schedule I go back and revise my schedule 

2.93 6.28 4.48 
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TM_P_I am conscious of my time as a critical 
resource to accomplishing course objectives 

3.13 6.52 4.81 

TM_P_I use my own timeline system to organize 
my time for the course 

3.40 6.43 4.61 

TM_P_I prioritize my time according to the 
importance of meeting course deadlines 

3.90 6.54 4.89 

MS_SR_I think about what I have learned after I 
finish working on this online course. 

3.33 6.33 4.79 

MS_SR_I ask myself if there were other ways to 
do things after I finish learning for this online. 

3.17 5.78 4.32 

MS_SR_I find myself analyzing the usefulness of 
strategies while I study for this online course. 

3.30 6.22 4.58 

MS_SR_I ask myself how well I accomplished my 
goals once I’m finished working on this online 
course. 

3.73 6.20 4.44 
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Appendix L 

Coded Interview Outputs 
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Appendix M 

Code System 
 

Code System Memo Frequency 

Code System  420 

Instructional Design Awareness Specific instructional design 
strategy awareness. 

41 

Inaudible, incomplete answer Text wasn’t understandable during 
transcription. 

1 

Basic Information General information. 3 

not feel like learning  1 

great experience  4 

liked learning  6 

experience with both types of courses  5 

have taken online courses  1 

experience mostly with asynchronous  0 

response to COVID  3 

experience mainly with synchronous  1 

General Feedback Course feedback. 0 

like course design  3 

Forethought Phase Codes associated with forethought 
SRL phase. 

0 

short and long-term goals [sol-q] Code for strategy in SOL-Q survey. 4 

time management goals [sol-q] Code for strategy in SOL-Q survey. 3 

specific goal setting [sol-q] Code for strategy in SOL-Q survey. 5 

alternate problem solving [sol-q] Code for strategy in SOL-Q survey. 0 

task pre-planning [sol-q] Code for strategy in SOL-Q survey. 20 

learning pre-planning [sol-q] Code for strategy in SOL-Q survey. 10 

Performance Phase Codes associated with performance 
SRL phase. 

0 
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Performance Phase > Sub-scale> 
Environmental Structuring 

Codes associated with sub-scale 
environmental structuring.  

0 

course progress tracker  5 

expectation setting [sol-q] Code for strategy in SOL-Q survey. 1 

distraction free studying 
[sol-q] 

Code for strategy in SOL-Q survey. 1 

study location comfort [sol-
q] 

Code for strategy in SOL-Q survey. 4 

study efficiency [sol-q] Code for strategy in SOL-Q survey. 1 

regular study location [sol-q] Code for strategy in SOL-Q survey. 0 

comfortable  2 

not organize learning  2 

organize by task  5 

organize by course  3 

IT set up  9 

hybrid meet person, do 
homework at home 

 1 

go to lecture, study on own  1 

course tracker helpful  1 

minimalistic study setting  3 

nothing helped organize 
space 

 1 

Performance Phase > Sub-scale > 
Help-seeking 

Codes associated with sub-scale 
help-seeking. 

0 

peer ideation [sol-q] Code for strategy in SOL-Q survey. 0 

peer support [sol-q] Code for strategy in SOL-Q survey. 1 

update class  1 

not seek help  1 

email communication  9 

instructor support [sol-q] Code for strategy in SOL-Q survey. 15 

look at syllabus for who can 
help 

 3 
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course syllabus helpful for 
help contact 

 2 

Performance Phase > Sub-scale > 
Metacognitive Skills 

Codes associated with sub-scale 
metacognitive skills.  

0 

repeat strategy use [sol-q] Code for strategy in SOL-Q survey. 0 

strategy purpose [sol-q] Code for strategy in SOL-Q survey. 1 

content review [sol-q] Code for strategy in SOL-Q survey. 0 

check for understanding [sol-
q] 

Code for strategy in SOL-Q survey. 3 

strategy pivot [sol-q] Code for strategy in SOL-Q survey. 2 

performance check [sol-q] Code for strategy in SOL-Q survey. 4 

study time distribution [sol-
q] 

Code for strategy in SOL-Q survey. 8 

strategy awareness [sol-q] Code for strategy in SOL-Q survey. 1 

not aware of strategies used  2 

accomplishing goals   5 

see how professor adjusts to 
learning 

 1 

not learning at beginning  1 

learning after completing 
assignments 

 1 

Performance Phase > Sub-scale > 
Persistence 

Codes associated with sub-scale 
persistence. 

0 

attention span [sol-q] Code for strategy in SOL-Q survey. 1 

persistence [sol-q] Code for strategy in SOL-Q survey. 5 

perseverance [sol-q] Code for strategy in SOL-Q survey. 1 

study concentration [sol-q] Code for strategy in SOL-Q survey. 2 

done more  1 

interest in course was 
motivation 

 1 

pay attention  1 
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no other supports required to 
help with persistence 

 1 

family history and drive to 
succeed 

 2 

work over period of time  7 

work based on motivation  0 

hard working [sol-q] Code for strategy in SOL-Q survey. 3 

amount of work depends on 
motivation 

 0 

course not help with 
persistence or way worked 

 1 

Performance Phase > Sub-scale > 
Time management 

Codes associated with sub-scale 
time management.  

0 

liked work at own pace  2 

prioritization [sol-q] Code for strategy in SOL-Q survey. 2 

personal timeline [sol-q] Code for strategy in SOL-Q survey. 14 

time as a resource [sol-q] Code for strategy in SOL-Q survey. 6 

stay on course [sol-q] Code for strategy in SOL-Q survey. 9 

schedule adjustment [sol-q] Code for strategy in SOL-Q survey. 0 

course syllabus [sol-q]  Code for strategy in SOL-Q survey. 11 

not adhering to schedule 
[sol-q] 

Code for strategy in SOL-Q survey. 1 

extra-curricular 
commitments [sol-q] 

Code for strategy in SOL-Q survey. 1 

procrastinate  10 

maximize efficiency  4 

personal time management  30 

planner to track course 
progression 

 7 

work early and not 
procrastinate 

 10 

calendar to plan work  9 



194 
 

 

work ahead of time   12 

look at syllabus for 
important dates 

 2 

planner with due dates  4 

periodically check progress  14 

course progress with colors 
helpful to know completion 

 8 

course tracker reminder how 
much time left to due date 

 4 

Self-reflection Phase Codes associated with the self-
reflection phase. 

0 

goal accomplishment [sol-q] Code for strategy in SOL-Q survey. 9 

strategy usefulness [sol-q] Code for strategy in SOL-Q survey. 1 

alternate learning methods [sol-q] Code for strategy in SOL-Q survey. 3 

learning self-reflection [sol-q] Code for strategy in SOL-Q survey. 9 

Paraphrased Segments Summary of passages within each 
document. 

82 
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Appendix N 

Interview Document Portraits 
 

Interview #1 

 

 
 

Interview #2 
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Interview #3 

 

 
 

Interview #4 
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Appendix O 

Instructional Design Coded Instances 
 

Document 

name 

Code Segment Area Coverage 

% 

Interview #1 ID Awareness syllabus 8 0.08 

Interview #1 ID Awareness watch how the professor teaches and 

adjust my learning to how they teach 

72 0.71 

Interview #1 ID Awareness electives, and I think that really helped, 

um, reinforce the material 

69 0.68 

Interview #1 ID Awareness course syllabus 15 0.15 

Interview #1 ID Awareness listed out all the important deadlines 

for each 

47 0.46 

Interview #1 ID Awareness little circle with the-- um, and the 

deadlines, and there would be a green 

circle that kind of disappears that 

shows you how much time you have 

left, and I really like that. 

173 1.70 

Interview #1 ID Awareness course progress bar that appears, and it 

tells you, um, how many you need-- 

how many cores and electives you need 

to complete for an A. 

135 1.33 

Interview #1 ID Awareness core shows up in green, and the yellow 

are the electives, and it shows you how 

many you've done and, like, if you 

reached that A mark or exceeded it 

148 1.46 

Interview #1 ID Awareness fix it which lets you know how many 

you nee-- or what you need to go and 

fix. 

77 0.76 
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Interview #1 ID Awareness green circle with the deadline just kept 

on ticking down, just was a constant 

reminder that don't have that much time 

left, 

123 1.21 

Interview #1 ID Awareness refer back to the course syllabus and 

see who I needed to email 

63 0.62 

Interview #1 ID Awareness course syllabus tells you, um, who your 

instructor and your TAs are 

67 0.66 

Interview #1 ID Awareness work at my own pace 19 0.19 

Interview #2 ID Awareness that's displayed in the top right-hand 

corner of, like, how your class is doing 

in terms of completing work 

107 0.60 

Interview #2 ID Awareness you're above or below the average 

doesn't mean that you're necessarily 

right where you wanna be. 

96 0.54 

Interview #2 ID Awareness could see all of the tasks. 27 0.15 

Interview #2 ID Awareness I could understand, like, maybe, "Oh, 

these assignments will be easy for me," 

or, "I'll have time to finish this core," 

119 0.66 

Interview #2 ID Awareness Median. 7 0.04 

Interview #2 ID Awareness graph needs to-- there needs to be a 

median score 

49 0.27 

Interview #2 ID Awareness cause that's the average, that doesn't 

mean that simply being above average 

is enough for you if, um, if that's what 

you're shooting for-- if an A is what 

you're shooting for. 

175 0.98 

Interview #2 ID Awareness probably just plan ahead. 25 0.14 

Interview #2 ID Awareness as far as goals and what needs to be 

done, LTEC was extremely clear. 

68 0.38 
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Interview #2 ID Awareness information was always available. And 

yeah, emails were always available. 

73 0.41 

Interview #2 ID Awareness time management skills 22 0.12 

Interview #2 ID Awareness maximizing of my efficiency 27 0.15 

Interview #3 ID Awareness page had all the [work to?]-- [we've got 

like?] that-- laid out for you, so it-- you 

can easily see what [you need?] to do 

122 1.77 

Interview #3 ID Awareness progress, like, on the side 27 0.39 

Interview #3 ID Awareness instructions they have, like, 

information about how to do a certain 

task. 

73 1.06 

Interview #3 ID Awareness progress [bars?] on the right and then, 

um, the core electives-- it tells you, uh, 

what tasks you've done and, like, what, 

what else-- what else you, um, needed-- 

need [to do?]. 

177 2.57 

Interview #3 ID Awareness progress bars 13 0.19 

Interview #3 ID Awareness professors, like, they also, um, like, 

[like?], occasionally [keep?]-- they tell 

you, like, what you-- what you need to, 

like, fix and then also, like, tell you 

your progress in class. 

184 2.67 

Interview #3 ID Awareness progress bars 13 0.19 

Interview #3 ID Awareness core electives-- like, they're organized 

by the subject, 

56 0.81 

Interview #3 ID Awareness flexibility with the scheduling 31 0.45 

Interview #3 ID Awareness at your own pace. 17 0.25 

Interview #3 ID Awareness just email, email that and then you'll 

get [offered a timely?] response. 

72 1.05 
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Interview #3 ID Awareness contact information is, like, easy to 

find. It's on the LTEC, LTEC 

homepage I think, so. 

88 1.28 

Interview #4 ID Awareness really busy person, then an 

asynchronous c-class would be perfect. 

66 0.72 

Interview #4 ID Awareness I believe the professor would send in 

emails, and that's the only thing that 

remind-reminded me of the class, 

109 1.18 

Interview #4 ID Awareness sending in emails to students - well, for 

me especially - is super helpful. 

75 0.81 
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