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 The past decade has become rife with an eagerness to integrate new digital technology 

into teaching. While there have been decades of research done on the importance of curriculum 

and pedagogy on student engagement, findings of actual technology integration are scarce. 

Moreover, what does it take to engage students in classroom activities and lessons when 

technology is introduced?  

 The purpose of this study was to explore how digital technology, when integrated into 

classroom teaching and activities, impacted the students-classroom engagement based on the 

interim-cognitive, meta-cognitive, motivational, and behavioral markers.  This was explored in a 

Texas public high school across the four core classes (English, Math, Science, and Social 

Studies.  Data was collected in the form of observational field notes, transcripts of recorded 

lessons, and Likert-scaled surveys.  Thematic analysis was used in analyzing qualitative data, 

Pearson’s correlation of those components found by factor analysis verified three of the five 

themes identified from the thematic analysis with statistical significance. 

 The findings suggest that mere use of technology does not have a profound impact on 

student engagement.  Instead, technology tends to amplify the existing classroom culture and 

social norms agreed upon between the teacher and their students. Texas teachers and students are 

also redefining the meaning of curriculum to include technology as a result of the attempted 

integration.  This research finds that students’ hands-on activities under teachers’ guidance with 

the use of technology excel when teachers are molding digital work. 
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CHAPTER 1 INTRODUCTION 

Marina Pita, a teacher of fourth-grade Spanish at Concord International 

School in Seattle, distinctly remembers instruction in the latest digital products as 

part of her classes.  During a course on special education, she learned about 

assistive technology, and as part of her elementary teacher certification, she 

received training in the computer-based Smart Boards, which allow teachers to 

project lessons onto a wall for all to follow. Since then she has seen the value of 

such training firsthand.  [However, h]er district does not have the resources to 

supply a Smart Board, so instead she relies on the desktop computers in the 

school library—anything to keep her lessons current. "Computer skills are so 

important, especially for kids growing up in a digital age. Some of my students 

hardly know how to use a mouse or save a document, and this is so critical for 

success in the workplace today," she said. (Golod, 2012) 

Stacey Roshan, an Advanced Placement calculus teacher at Bullis 

School—a private school for students grades three through twelve in Potomac, 

Md.—faced the problem of trying to keep her students engaged as she walked 

them through the difficult mathematics curriculum. During her previous three 

years at the school, Roshan notes, students were routinely stupefied by the 

traditional classroom lecture and often left class with more questions than 

answers. 

"They wanted so much more time in the classroom to work on problems," 

Roshan says. 

To meet the needs of her students, Roshan made radical changes to her 

lesson plans.  Using Camtasia Studio, a screen recording and video-editing 

program, Roshan uploaded her lectures to iTunes and assigned them as 

homework.  "We've kind of reversed the whole dynamic of the class," she says. 

"Instead of lecturing in class, I lecture to them when they're at home, and we work 

problems together [in the classroom].  I liken it to an English classroom where the 

kids go home and do the reading and then they come into class and have this 

lively, engaging discussion." (Lytle, 2011) 

The first vignette above, showed a teacher pre-service trained in a way to engage 

her students using a very specific technology.  However, her district did not have the resources 

necessary to complement her training.  In the end, she was struggling with trying to keep her 

lessons “current” using any type of technology possible.  Her focus became about the use of 

technology because that was how she was trained to educate her students. 
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The second vignette showed a teacher struggling with keeping her students engaged in a 

math classroom.  She recognized that the students were struggling with the work either through 

staying on task during the lesson or through the use of flipped-classroom concept.  The change 

from the first vignette was that after she flipped her classroom, she was able to concentrate on 

student engagement through the application of lessons.  She was no longer tied to lecturing her 

lesson at the front of the room forcing a metaphorical relationship-bound distance between 

teacher and students. 

Both of these stories highlight important points: a concern for increased student 

engagement and a concern for technology usage in the classroom.  Unfortunately, when read 

independently, they show primarily a need for technology in the classroom.  Organizations such 

as Partnership for 21st Century Skills (Unknown, n.d.) tout an increased need for student 

engagement through the development of skills such as collaboration, leadership, and creativity 

(to name a few) while using technology.  The Partnership for 21st Century Skills (commonly 

referred to by its URL: P21.org) is a coalition of partners started in 2002 with the purpose of 

bringing together business, educational leaders, and policy makers to the benefit of all 

curriculums.  Some of the partners involved in its startup were the U.S. Department of 

Education, Apple Inc., Microsoft Inc., and Dell Inc.  A more extensive list of partners is 

available on the P21.org website under the History tab.  

One-fourth of the outcomes listed in the organizations framework for curriculum calls for 

some sort of technological literacy (information literacy, media literacy, or ICT (Information and 

Communication Technology) literacy).  However, while P21.org discusses the need for all these 

skills to be implemented with technology, it does not give a specific technology integration 
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model or framework to follow.  Consequently, there develops a focus on the skills without the 

use of digital technology that results in experiences such as the following: 

I banned laptops in the classroom after it became common practice to carry them to 

school. When I created my “electronic etiquette policy” (as I call it in my syllabus), I was 

acting on a gut feeling based on personal experience.  I’d always figured that, for the 

kinds of computer-science and math classes that I generally teach, which can have a 

significant theoretical component, any advantage that might be gained by having a 

machine at the ready, or available for the primary goal of taking notes, was negligible at 

best.  We still haven’t made it easy to type notation-laden sentences, so the potential 

benefits were low.  Meanwhile, the temptation for distraction was high.  I know that I 

have a hard time staying on task when the option to check out at any momentary lull is 

available; I assumed that this must be true for my students, as well. (Rockmore, 2014) 

 

With the continual advent of new technology and decreasing limitations on usage as can 

be seen by the examples above, there has been a confusion about a need to incorporate new 

digital tools and skills in the field of education.  As new technology has been introduced and 

proven successful in business, so have educators sought its application with instruction.  This 

growing trend is referred to as technology integration (Dessoff, 2010; Linckels et al., 2009; 

Puentendura, 2008; Reeves, 1998) and shows a shift in instructor practice of moving away from 

traditional pedagogy such as face-to-face direct instruction, to the inclusion of new tools and 

methods meant to increase student engagement in the classroom such as delivering direct 

instruction via video in the flipped-classroom model.    

 However, when both the protagonistic and antagonistic sides of the teacher 

choices of technology integration into their curriculum are reviewed (as seen in the vignettes 

above), a dilemma arises.  We begin to ask ourselves when it is appropriate to integrate this 

digital technology into traditional lessons.  In order to answer that question, we have to ask about 

the impact of digital technology on pedagogy.  Already over 500,000 students are impacted by 

flipped-classroom environments (Tomorrow, 2015).   
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Background of the Problem 

There have been decades of research done on the importance of curriculum and pedagogy 

on student engagement (Kuh, 2009).  A good example of literature research was Shulman’s 

differentiation between the content and the pedagogy involved (1986).  Furthermore, Mishra and 

Koehler modified Shulman’s ideal (2009) and suggested that technology was a separate but 

equally impactful component of curriculum.  Since the point of this study is not to debate the 

existence of individual components, it instead accepted the premise that curriculum experienced 

by students is composed of the three suggested components: content, pedagogy, and technology.  

However, this in turn, creates a dual-edged problem: the use of technology and the Texas 

curriculum context.  

The first problem, revolves around theories as to how technology best integrates into a 

curriculum.  Ideological models include, but are not limited to, the Levels of Technology 

Integration (LOTI) (Moersch, 1995), the Substitution, Augmentation, Modification, and 

Redefinition (SAMR) model (Puentedura, 2008), and the previously mentioned TPACK (M. J. 

Koehler & Mishra, 2009).  A further review of literature (Becker, 2000; Laird & Kuh, 2005) 

exploring how technology impacts student engagement in the classroom revealed that there was 

not an abundance of information available.  This in turn demonstrated a gap as to how 

technology integration was effectively being used to increase student engagement in the 

classroom through its addition to curriculum.   

However, as can be seen by the previous vignettes, in order to question the effective use 

of technology in the classroom, this study first researched how student engagement was 

occurring and then explored if the same engagement measurement applied when technology was 

integrated into the curriculum.  Research will show that student engagement will be defined as 
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the combination of four individual components as well: interim-cognitive engagement, meta-

cognitive engagement, motivational engagement, and behavioral engagement as proposed by this 

study based in part upon the works of Jensen (2008), Schlechty (2011), Appleton (2008), and 

Martin (2001).  A more extensive list can be found later in this study (see chapter two: Literature 

Review). 

Initial searches for already existing technology integration models showing an impact in 

student-engagement revealed descriptions of different components of engagement (as seen 

above), but not a comprehensive method.  It found that the search for an ideal theory of digital 

technology integration (Barron, Harmes, & Kemker, 2005; Moersch, 1995; Puentedura, 2008) 

into curriculum has become a quest of  educational leaders.  For example, we can refer back to 

the ideal of the “Digital Native” (Prensky, 2001), flipped-classroom models (Tucker, 2012), or 

the idea of self-taught children via computers (Mitra et al., 2005).  While these ideals focus on 

the student, it doesn’t address the essential impact of the technology on student engagement in a 

classroom.  In some cases, the theories have already been found insubstantial such as in the case 

of “Digital Natives” (Jones & Czerniewicz, 2010). 

The second part of the problem lies in the context of the study.  In Texas, the definition of 

curriculum in a K-12 setting is by law the standards that all instructors must teach known as the 

Texas Essential Knowledge and Skills (TEKS) (TEA, 2015).   The problem here is that this 

definition does not address any pedagogy (as Shulman suggests) or technology (as Mishra and 

Koehler suggests) used in a pedagogical fashion.  Some of the TEKS do incorporate technology 

as part of the content to be covered such as those found specifically in Chapter 110 Middle 

School, Section 18b, Subsection 17D (TEA, 2015).  However, these same specific standards are 

not replicated in other course TEKS outside the English / Language Arts classroom.  This means 
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that a large portion of the TEKS, spanning multiple courses and grades, have no reference to 

usage of technology (with the exception of specifically taught technology-based courses such as 

Computer Science). 

Consequently this makes the usage of technology by students in the classroom a soft-

skill, not because it is easy, but because it is not the primary focus of instruction making it a 

subtle reinforcement of classroom norms (i.e.: digital citizenship).  These so-called soft-skills 

become part of a hidden curriculum inside the classroom as teachers try to follow campus or 

district –based initiatives similar to those found in P21.org.  This recognized bureaucracy of 

education (dictated non-TEKs-based norms) once acknowledged becomes the foundation for 

Texas curricular change in an attempt to merge technology and content without losing any 

momentum with student engagement.   

 

Statement of the Problem 

The problem was twofold in the gap of knowledge.  The first gap lay in discovering the 

factors that separated the intended student engagement and the actual student engagement 

occurring when technology was being integrated into a curriculum.  The second gap was based 

on how teachers were integrating digital technology in an attempt to change how they defined 

existing Texas curriculum to impact this engagement.  The gap in literature on the subject of 

technology integration’s impact on student engagement and the availability of vignettes (like 

those above) suggested that there is confusion about how an educator teaching with technology 

increases or decreases student engagement.  Therefore, the problems combined into the 

exploration of the impact digital technology integration made on student engagement in the 

classroom.  
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Theoretical Framework 

The theoretical framework used in this study was based upon the social science 

information-management theory called Sense-making (Dervin, 1992).  It postulated an approach 

to studying how people construct meaning of an experience through the exploration of the 

expected outcomes and the actual outcomes of student engagement.   A review of literature 

(Jensen, 2008; Schlechty, 2011; Willis, 2006; Appleton et al., 2008; Minnett, Murphy, Nobles, 

Taylor, & Jonsson, 2008; Kuh, 2009) showed that there were four significant student 

engagement areas occurring in the classroom:  interim-cognitive, meta-cognitive, motivational, 

and behavioral.  Since sense-making theory focuses on behavior and psychology in a systematic 

process, it was appropriate for this study because of the nature and theoretical underpinnings of 

studying student-classroom engagement.  The study showed how the digital technology 

integration affected the construction of meaning through the communication between teacher and 

students.  This in turn facilitated the measurement of student engagement while digital 

technology was being integrated into a curriculum. 

 

Purpose of the Study 

The purpose of this study was to explore how digital technology, when integrated into a 

curriculum, impacts the student's classroom engagement.  To date, there have been publications 

on the significance regarding the need for increased integration of digital technology in 

curricular designing (Bennett & Maton, 2010; Moersch, 1995; Puentedura, 2008; Reigeluth, 

2010; Strommen & Lincoln, 1992).  However, there have been few publications on the 

documentation of the students' actual engagement increase either through measured engagement 
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assessment or through student perception of increased engagement.  Just as there is a front-

loading cognitive approach to integrating digital technology into a curriculum, there also needs 

to be a back-loading meta-cognitive approach that allows for realignment and growth.  

Therefore, the focus of this study was not on the multiple integration styles, but instead, on the 

actual student engagement in the classroom related to digital technology. 

 

Research Questions 

The over-arching research question explored in this study was: How does digital 

technology integration into a curriculum impact student classroom engagement as denoted by the 

interim-cognitive, meta-cognitive, motivational and behavioral markers?  This by default 

necessitated a breakdown of the question into supporting questions:  

1. How is digital technology being integrated to impact student-classroom engagement? 

2. How does use of digital technology impact student-classroom interim-cognitive 

engagement?   

3. How does use of digital technology impact student-classroom meta-cognitive 

engagement? 

4. How does use of digital technology impact student-classroom motivational 

engagement? 

5. How does use of digital technology impact student-classroom behavioral 

engagement? 

 

Definition of Terms 

The following terms will be used throughout the study: 

Classroom culture – A culture of trust and acceptance in a classroom between teacher 

and students that establishes an environment in which students are empowered and comfortable 

with. (Perich, 2010) 
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Collaboration – two or more people working together to collectively construct 

something new. (Merriam-Webster, 2015) 

Cooperation – two or more people working together towards the same end. (Merriam-

Webster, 2015) 

Curriculum – “An interrelated set of plans and experiences that a student undertakes 

under the guidance of the school” (Marsh & Willis, 2006).  

Mixed-method research – This is a method of research that involves both qualitative 

study and quantitative.  For the purposes of this study, the definition of qualitative dominant 

mixed methods research was used (Johnson, Onwuegbuzie, & Turner, 2007). 

Norms - standards of proper or acceptable behavior. (“Norm,” 2015) 

Student Engagement – The conceptual definition will be detailed in Chapter two of this 

study. It can be broken down into three categories: student-district, student-campus, and student-

classroom.  However, the operational definition for the purposes of this study was the interaction 

between student and teacher or student and content.   

Technology – the conceptual definition is any tool (i.e. motor) used to make a task easier.  

The operational definition is a digital tool (i.e. computer, calculator) used to make a task easier. 

Technology Integration – “Technology integration is the incorporation of technology 

resources and technology-based practices into the daily routines, work, and management of 

schools. ” (IES, 2015). 

 

Procedures 

Over the course of one semester, four departments were selected to participate in this 

study.  Two teachers from each department consisting of one self-described high performing 
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with digital technology integrated into their curriculum, and one self-described low performing.  

The combination of the high- and low-performing teachers were the representatives of the 

English (ELAR), Math, Science, and Social Studies departments at a Texas public high School 

for a total of eight classrooms.  Each teacher was observed over the course of two days teaching 

a lesson (the teacher’s choice of days). 

At the end of each two-day observation, a student survey was given to collect information 

focused on motivation and behavior related to technology use during the lesson.  Learning occurs 

not only when a student remembers a memorized objective, but also with practical application in 

a problem-solving situation.  In order for this learning to be successful for future replication, the 

learner needs to be cognizant of the engagement that occurs (Jensen, 2008; Willis, 2006).  

Therefore, the point of view of the student was an equally important form of data that was 

collected.  This was accomplished through a Likert-scaled survey.  Once observations occurred, 

both field notes and transcriptions of the actual lessons were broken down and analyzed using 

the qualitative method of thematic analysis.  The data from survey was then statistically analyzed 

via Factor analysis and with Pearson’s Correlation. 

 

Significance of the Study 

Most current technology integration theories such as Levels of Technology Integration - 

LOTI (Moersch, 1995), TPACK (Mishra & Koehler, 2006), and SAMR (Puentedura 2011) 

expound upon the best methodology to implement a digitally integrated curriculum, but give no 

procedures upon measuring the success of such an endeavor.  This study was unique as it 

explored student-teacher interaction in the form of engagement in the classroom based on the 

form of digital technology being integrated into a curriculum.  It provided a method by which a 



11 

 

public educator can assess the success of integrating any particular piece of digital technology 

into the curriculum surrounding a lesson.    

The significance of this study is three-fold.  First, the study measured the impact of 

integrating digital technology into a curriculum with the intention of increasing student-

classroom engagement.  A search of recent literature (Laird & Kuh, 2005; Moersch, 1995; 

Schlechty, 2011; Martin, 2007; Ahlfeldt et al., 2005; Libbey, 2004; Marks, 2011; Archambault et 

al., 2009) to date involving student engagement did not connect digital technology integration as 

an important factor.  So, while the literature was lacking, this study analyzes different aspects of 

student engagement as it was directly related to the use of digital technology.   

The second significance is that at the time of the study, Texas did not measure technology 

integration based upon student engagement or learning, but rather upon the teacher-based 

integration or availability of digital technology to campuses, teachers, and students.  The third 

significance is that results of this study could be used to improve pre-service training, 

professional development, and accountability for Texas teachers.  Not only does this study show 

the impact of technology on student-classroom engagement, but also suggests how teacher 

professional development should focus on increasing teacher knowledge of student engagement. 

    

Assumptions, Limitations and Design Controls 

There was an assumption of discontinuity inherent in the theory of Sense-making 

(Dervin, 1992).  The theory assumes that there was a disruption of a linear function found in the 

construction of meaning in an experience.  This disruption was described as a gap.  There was 

also an assumption that information was linear and systematic in nature.  There was an 

assumption that the student participants would answer truthfully without regard towards bias 
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previously developed between student and teacher.  The limitations in the study included the fact 

that the study group was one of convenience as it was conducted in the school where the author 

was employed.   

The design controls that were imposed were that eight instructors were selected.  Their 

selection was based upon review of past years self-assessment as demonstrated in the Texas 

STaR chart (TEA, 2006).  One self-noted beginning-level technology integrating teacher and one 

high –level was chosen for each of the four standard core classes: English, Science, Math, and 

Social Studies.  Electives and Fine Arts courses were not reviewed. 

 

Organization of the Study 

This study is organized with the following chapters: Literature Review, Methodology, 

Findings, and Discussions, Conclusions, and Implications.  The Literature Review focuses on 

two things: the exploration of what student engagement looks like in the classroom, and what 

digital technology integration looks like.  The Methodology explains in detail the process used to 

examine the participants and their actions.  The Findings describe the actions and results from 

the survey.  The chapter on Discussions, Conclusions, and Implications describe the analysis and 

connections to the literature.  The Implications part of the final chapter discuss at length the 

future. 

 

Summary 

In summary, this study examined the level of student engagement in a classroom setting 

where digital technology was integrated.  The social science information-management theory 

Sense-making was used as a guiding framework.  It allowed the analysis of two qualitative data 
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sets and one quantitative data set to triangulate the functional parts of a lesson within a digital 

technology integrated curriculum.  Sense-making theory also allowed for a triangulation of data 

analysis to answer the question: How does digital technology impact student-classroom 

engagement 
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CHAPTER 2 REVIEW OF LITERATURE 

 

The purpose of this study was to explore how digital technology, when integrated into a 

curriculum impacts a student’s classroom engagement.  This fosters the guiding research 

questions of:  How is digital technology being integrated to impact student-classroom 

engagement?  However, the gap in knowledge being explored is predicated by the following 

subsequent questions:   

1. How does use of digital technology impact student-classroom interim-cognitive 

engagement?   

2. How does use of digital technology impact student-classroom meta-cognitive 

engagement? 

3. How does use of digital technology impact student-classroom motivational 

engagement? 

4. How does use of digital technology impact student-classroom behavioral 

engagement? 

In order to explore how student’s best learn, it was necessary to look at the association 

between learning and engagement.  This allowed the study to remove a need to interject bias 

towards a working definition of epistemology.  Instead this study looks at measureable facts 

through observable actions. 

 

Student Learning as Engagement 

Student learning can be broken down into two primary factors: psychological and 

biological (Plomin & McClearn, 1993).  Psychological factors involve understanding that 

educational psychology is "... a description of functions and properties of mechanisms of the 

mind" (Norman, 1982).  This path of understanding learning describes a purposeful remembering 

coupled with skillful performance (1982).  Purposeful remembering can be accomplished 

through the use of schemas and processes that can be reduced to repetition of accessing the 
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information through active rehearsal or engagement (1982).  Biological factors involve the 

understanding of how the physical brain functions and grows.   

Biologically, learning involves the growth of neurons (new cognitive information) and 

dendrites (pathways to information) (Willis, 2006).  Studies show that repetitive access to the 

information stored in short-term memory, through multiple means, builds multiple connections 

(dendrites) to that information (neurons) and thus gives way to stronger bonds, enhancing the 

ability to access that learned information as long-term memory (2006).  Although knowledge and 

information growth can be recorded quantitatively, “[b]rain-based education is best understood 

in three words: engagement, strategies, and principles” (Jensen, 2008).  Engagement refers to a 

large connection between physical engagement or participation and cognition (Jensen, 2008) as it 

is related to learning.  The commonality between these to two learning functions (biological and 

psychological) is student-based engagement. 

Popular belief is that student-based engagement as a whole is usually thought of as the 

attentiveness to which a student gives their instructor.  However, a quick search for literature 

shows that the definition of student engagement actually quite diverse.  When broken down, the 

literature supports the idea that student engagement can actually be dissected into three primary 

functions: community engagement; campus engagement; and classroom engagement (Appleton 

et al., 2008; Fullarton, 2002; Minnett, Murphy, Nobles, Taylor, & Jonsson, 2008; Shernoff, 

Csikszentmihalyi, Schneider, & Shernoff, 2003). 

Community engagement is the connection a student feels with their community around 

them.  Sometimes this is represented in the functionality of local churches, student outreach 

programs (big-brother/sister, YMCA, Boy/Girl Scouts, etc.), and philanthropic causes such as 

marathons, Habitat for Humanity, and parades.  The connection or lack thereof, to a local 
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community can significantly sway how a student feels about their participation in school and 

learning (Fullarton, 2002).  Students who feel connected and take ownership in their community 

are more likely to prosper and take individual ownership with their learning as well (2002).  

Campus Engagement refers to the personal involvement of students with campus life.  In a 

secondary education level, this means the active participation in extra/co-curricular activities, 

faculty atmosphere (regarding approachability of administration, counselors, and teachers), and 

campus atmosphere (peer-to-peer interaction and campus code enforcements – dress code, 

language, attendance) (Schlechty, 2011).  Classroom Engagement represents the active 

participation of the student in the learning process through the attention to an instructor, lesson 

content, or peers (in a lesson context) while in a classroom environment. (Libbey, 2004; Marks, 

2011; Minnett et al., 2008; Shernoff et al., 2003; Skinner & Belmont, 1993) 

 

Student-Classroom Engagement 

Shulman’s Pedagogy-Content Knowledge (PCK) framework elaborates the sum of 

information that a teacher must know in order to be adequately prepared in the creation and 

execution of a viable curriculum (Shulman, 1986 and Shulman, 1987).  Shulman argues that the 

knowledge bases are not the sole source of the instruction that occurs in the classroom (1986).  

He suggests that effective teaching involves the active engagement of students using the 

information found within the knowledge bases: Pedagogy Knowledge and Content Knowledge.  

Only from the merging if these two knowledge bases does it create a third source of information.  

This third area, Pedagogical-Content Knowledge, not only defines the information that a teacher 

draws upon but also organizes them for teacher use in the classroom (1986).  
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Therefore, the purposes of this study was placed on student-classroom engagement since 

it is what most commonly thought of when trying to define the generic term "student 

engagement."  When examined in further detail, the literature supports the idea that when 

thought of in a systemic way, a student’s classroom engagement can be further broken down into 

four basic drivers: interim-cognitive, meta-cognitive (Jensen, 2008; Schlechty, 2011; Willis, 

2006), motivational, and behavioral (Appleton et al., 2008; Minnett, Murphy, Nobles, Taylor, & 

Jonsson, 2008; Kuh, 2009).  This mirrors the references made earlier regarding the psychological 

and biological factors of learning.  The interim-cognitive and meta-cognitive terms refers to 

biological learning while the motivational and behavioral terms refer to the psychological 

impacts on learning.  

The interim-cognitive function of student engagement in a classroom environment is 

reminiscent to some degree with Piaget (Inhelder, Piaget, Parsons, & Milgram, 1958) and 

Vygotsky’s theories (Smagorinsky, 2009) regarding information processing and age-appropriate 

maturity.  When a student first begins to learn, they do so by mimicry and play.  They do the 

actions that they want to replicate repetitively in a game format until that skill is learned (Hoorn, 

Nourot, Scales, & Alward, 2003; Piaget, 1962; Rogers & Sawyers, 1988; Smagorinsky, 2009).  

As they grow older, students process the learning through internalizing the actions that they see 

(Inhelder et al., 1958).  In biological learning verbiage, they no longer have to build those 

neurons through perception of their five senses.  Instead they can see an action, interpret it 

psychologically and then later perform the function to some degree thus allowing them to reflect 

backwards and demonstrating growth.   

The literature suggests that when most young students (high school aged) are first 

introduced to a new piece of information or skill, they experience a fear that prompts a return to 
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a “safer” or more comfortable state of mind for processing information (Maslow, 1943).  When 

that happens, they have reverted back to a need to be more physically engaged instead of 

psychologically (Jensen, 2008).  Some of the indicators of those needs are: 

 Are the students exhibiting “on-task” behavior? 

 Does the teacher need to repeat instructions or exercises? 

 Do the students respond appropriately when spoken to? 

 Are the students focused when physically working with content? 

Single word descriptors might be boredom, disinterest, enjoyment, interest, and 

enthusiasm (Marzano, 2014).  Therefore, one can infer that student interim-cognitive 

engagement in a classroom environment can be described with a scale between physical 

engagement and psychological engagement (see Table 2.1). 

 

Meta-cognitive development refers to the ability of the student to transition information 

from short-term to long-term memory.  This ability is represented in Vygotsky’s Zone of 

Proximal Development (Wertsch, 1985).  It can be seen as the student develops.  Students are 

able to process information by reflecting back at different levels within age groups as seen in 

Piaget’s cognitive development theory (Inhelder et al., 1958).  This level of engagement is more 

about independent study and can be related to retainment of knowledge.  The engagement side of 

this is more about the study habits or the scaffolding habits of the retainment process. 

Table 2.1:  Student-Classroom Engagement Measurement 
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Some of the indicators of students exhibiting meta-cognition routines are: 

 Students are actively working with the material (content). 

 Students show a need to be reminded on how to study or work a problem or project. 

 Students are either completing or not completing the tasks on hand. 

Single word descriptors might be frustration, worry/anxiety, questioning, synthesis, 

inferring, visualizing, and responsibility.  Therefore, we see a transition in engagement where the 

students is either self-regulating their own schema in making connections through reflection, or 

they need additional scaffolding in their regulation.  

There has long been an association between student engagement and student behavior 

(Minnett et al., 2008).  The behavioral aspects of student-classroom engagement can be seen in 

two distinct functions; self-regulated learning and disruptive behavior (Archambault, Janosz, 

Fallu, & Pagani, 2009; Douglas, 2003; Finn & Voelkl, 1993; Libbey, 2004; Marks, 2011).   The 

self-regulated learning can be in the form of:  

 self-awareness demonstrating understanding of the importance of the learning (Douglas, 

2003; Libbey, 2004),  

 complying with classroom rules (Archambault et al., 2009; Marks, 2011), and  

 taking initiative in the learning process (Marks, 2011; Shernoff et al., 2003).   

However, from an inexperienced eye, quite an opposite behavioral attitude is usually 

visible:  

 anti-social (such as attendance),  

 oppositional or deviant (such as classroom disruption) behavior showed a withdrawal and 

disengagement (Finn & Voelkl, 1993).   

Brown (1989) suggests that students begin to show these signs as a lack of control over 

their own learning activities.  Shernoff (Shernoff et al., 2003) suggests control can be achieved 

through a balance of challenge and skill level of the learning assignments.   
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Some one-word descriptors might include absent, deviant, withdrawn, encouraging, 

supportive, and coaching.  This implies that behavior can be described with a scale between 

compliancy to directed actions (heteronomy) and autonomy based upon the amount of input 

needed by the teacher.  The other psychological distinction with significant relationship to 

behavior is motivation (Archambault et al., 2009).  Both are significant in measuring personal 

student engagement in the classroom.  One should be careful; however, as too much control can 

have direct negative impacts on student motivation (Assor, Kaplan, Kanat-Maymon, & Roth, 

2005).  

Similar to behavior, there is sufficient evidence to link positive student engagement to 

motivation (Appleton et al., 2008; Fullarton, 2002).  Motivation is the student’s desire to be part 

of the lesson in such a way as to help establish an atmosphere of positive self-esteem.  This can 

sometimes relate to how the student aids in defining the outcome of work as it relates to the 

outside world (Green & Nelson, 2006).  Green (2006) refers to motivation as having anyone of 

four major inclinations:  

 self-efficacy,  

 expectancy - value theory, and  

 goal theory via self-determination theory.   

He used Martin's (Martin, 2001) Student Motivation and Engagement Wheel (see Figure 

2.1) to explain his results. Regardless of the cause of the motivation, students who are 

intrinsically motivated are more engaged in the classroom (Fullarton, 2002).  However, it is 

important to note that instructors who engage students using some form of digital technology 
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show a higher level of motivational engagement (Becker, 2000; Bennett, Maton, & Kervin, 

2008; Linckels, Kreis, Weber, Reuter, & Meinel, 2009; Reeves, 1998; Sutherland, 1996).  

 

Technology Integration by Design 

There are several technological trends in the current literature related to integrating 

digital technology into a curriculum and thus, student-classroom engagement (Mishra & 

Koehler, 2006; Moersch, 1995; Puentedura, 2008).  Technology is just devices that serve 

individual functions.  The usage of the technology in the classroom is what reclassifies it as 

educational technology (Mishra & Koehler, 2006).  Technology integration is the application of 

technology into a curriculum.  However, it is used no differently in the classroom than it is in the 

corporate world as a tool for a specific context like using an AutoCAD system for an Architect.  

There are some goal- or purpose-driven difficulties in unifying approaches to integrating 

digital technology into a curriculum.  In the literature, teacher-centered and student-centered 

 

Figure 2.1: Martin’s Student Motivation and Engagement Wheel 
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technology integration provide some constructs to counter the aforementioned difficulty and thus 

provide plausible explanations for learning.  However, when the two models (teacher and 

student-centered) have been focused on learning instead of context, it has successfully engaged 

students at an intrinsic level (Laird & Kuh, 2005).   

One popular model is the TPACK (Mishra & Koehler, 2006).  The TPACK model is an 

updated version of the Pedagogical Content Knowledge (PCK) framework model first introduced 

by Shulman (1987).  When diagrammed in an accommodating three-ring Venn diagram, it 

appears as seen below in Figure 2.2. 

As seen previously with the PCK model, Mishra and Koehler argued a third knowledge 

base was necessary for current educational needs (M. J. Koehler & Mishra, 2009).  This third 

knowledge base, Technology Knowledge, described all the types of technology that could be 

used in education.  Similar to the Pedagogical-Content Knowledge area, this updated framework 

 

Figure 2.2: The TPACK Model Venn Diagram 
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defined four new areas: Technology Knowledge (TK), Technology-Pedagogical knowledge 

(TPK), Technology-Content knowledge (TCK), and Technology-Pedagogical-Content 

Knowledge (TPACK).   

The TPK or Technology Pedagogy Knowledge is the merging and understanding of how 

to best utilize the technology available in conjunction with the pedagogy that the instructor is 

using in the classroom.   This knowledge can be used by the teacher to modify instruction as 

necessary to increase engagement through the integration of the technology into the curriculum.  

Evidence of this knowledge can be seen in Puentendura’s SAMR model (Puentedura, 2008).  

The TCK or Technology Content Knowledge is an understanding of what technology is best 

utilized by the content area that is being taught.  This knowledge is evident when the teacher 

intentionally utilizes the National Educational Technology Standards (NETS) suggested by the 

ISTE (International Society for Technology in Education) organization.  Finally, the TPACK or 

the Technology-Pedagogy-Content Knowledge is the amalgamation of how to utilize the best 

technology applicable to the content that enhances the pedagogy style being used by the 

instructor in a classroom.  This in effect, becomes the framework for a viable curriculum lacking 

only in execution. 

Shulman argued that the classification of information needed by a teacher into his 

original two areas (Pedagogy and Content) were a convenience needed for research purposes 

(Shulman, 1986).  It can be derived by extension, that the same can be said about the updated 

framework area Technology.  If the three areas are examined, along with the subsequent overlap, 

research on student-classroom engagement can be framed in three of the new areas: PCK, TPK, 

and TPACK.  These areas specifically overlap with the pedagogy portion of the diagram.  
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Therefore, as previously noted with the PCK model, these are the areas that contain the 

knowledge base necessary to frame the measurement of student engagement. 

Even though the TPACK is a framework that describes the knowledge needed for 

technology integration, it is the actual execution of this knowledge that is of interest.  Different 

categories within the knowledge bases explain the different functionality options that an 

instructor currently has in the brick-and-mortar classroom.  The actual integration of this 

technology in a classroom reclassifies it as Educational Technology.  However, it is used no 

differently in the classroom than it is in the corporate world.  Instead, as studies have shown, it is 

used to successfully engage students at an intrinsic level (Laird & Kuh, 2005).  “There is no ‘one 

best way’ to integrate technology into curriculum.  Rather, integration efforts should be 

creatively designed or structured for particular subject matter ideas in specific classroom 

contexts.”  (M. J. Koehler & Mishra, 2009).  Literature centered on technology integration 

argues that teachers should be concentrating on the TPACK area of the TPACK model as 

technology and content has been synonymous in some fields for centuries (M. Koehler & 

Mishra, 2009).  Contrarily, it can be argued that these hierarchies are not meant to be hierarchical 

at all, but rather a balance-based instruction (Schlechty, 2011; Puentedura, 2008) as a continual 

teaching with one level of integration would stagnate the motivation of the students. The 

difficulty arises in the determination of which area (TPK, or TPACK) best measures 

student-classroom engagement. 

Teacher-Centered Technology Integration 

Technology usage in the classroom has been popularized by Moersch's Levels of 

Technology Integration (LoTi) (Moersch, 1995) and locally in Texas with the Texas STaR Chart 

(TEA, nd.).  Moersch conjectured that educational integration of technology into pedagogy could 
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be assessed using a seven-stage graduated matrix.  Ranking is reliant on how Moersch defines 

this technology usage in a classroom.   

 Stages one and two describe an entry level usage of digital technology in the classroom.   

 Stages three and four are teacher-centered instruction with technology integration into 

their teaching.   

 Stages five, six and seven show progressively more complex uses of technology into a 

more student-centered approach, meaning the student is more likely to be found using the 

technology than the teacher. 

 

Use of this model is best signified within the Texas curriculum context by the state 

mandated measurement tool: Texas STaR Chart.  STaR stands for School Technology and 

Readiness.  The Texas Teacher STaR Chart was based upon four key areas of the Long-Range 

Plan for Technology, 2006-2020 set forth by the Texas Education Agency (TEA): 

1. Teaching and Learning;  

2. Educator Preparation and Development;  

3. Leadership, Administration and Instructional Support; and  

4. Infrastructure for Technology.  

“The Texas Teacher STaR Chart was designed to help teachers, campuses, and districts 

determine their progress toward meeting the goals of the Long-Range Plan for Technology, as 

well as meeting the goals of their district” (TEA, 2012).  The assessment is used by campus 

administrators to better gauge the implementation of No Child Left Behind, Title II, Part D.  
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However, the Texas Teacher STaR Chart has several limitations.  First it relies on the 

teacher to give an accurate self-report about implementation.  While self-reports are an important 

part of data research, asking educators to guess on a Likert-scaled instrument pertaining to the 

choice of which technology integration development (Early Tech, Developing Tech, Advanced 

Tech, or Target Tech) they fit into without proper training on the implementation of said tech, 

gives way to unfounded selections.  Since 2007, the TEA has required all Texas k-12 educators 

to complete this instrument to best measure the NCLB doctrine.  Figure 2.3 below shows the 

trends of how the educators have answered from 2007-2008 to 2009-2010 (TEA, 2012).  

The Teaching and Learning focuses on the category by the same name in the Long-Range 

Plan for Technology (ETAC, 2006) report presented to Governor Perry and the TEA as a 

response to NCLB.  Specifically, this category is a focus on “set[ting] parameters and guidelines 

for new strategies involving curriculum, instruction, and assessment to strengthen the education 

process through the effective use of 21st Century tools for learning” (ETAC, 2006, p. 18).  The 

other three categories (Educator Preparation and Development; Leadership, Administration and 

 

Figure 2.3:  TEA STaR Chart Data trends for all Texas High Schools 2007-2010. 
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Instructional Support; and Infrastructure for Technology) do not pertain to this study directly in 

regards to measuring student use of technology.  However, they may pertain to future usage of 

the data analyzed from this report.  

In summary, the Texas STaR Chart demonstrates a teacher-centered hierarchical 

systematic approach.  Unfortunately, while these systematic levels do a great job of measuring 

the amount of technology and how it is being utilized in the classroom, it does not measure the 

effect of the technology in the students learning.  If a teacher wanted to learn how to teach so that 

an outside observer could match up levels to what they saw being performed, it is a great 

method.  However, two of the four levels of student-classroom engagement are ignored: 

motivation and behavior. 

 

Student-Centered Technology Integration 

The SAMR model (Puentedura, 2008) is a popular theory that describes the student use 

of technology in the classroom.  SAMR stands for Substitution, Augmentation, Modification, 

and Redefinition.  In this model, Puentedura groups these four areas into two very distinct areas 

of learning involved with educational technology integration: Transformation and Enhancement 

 

Figure 2.4:  Dr. Puentedura’s SAMR Model of Technology Integration. 
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(see Figure 2.4).  Consequently, these two areas match the industry standards as Type I and Type 

II models of integration (Barron et al., 2005). 

Type I: Enhancement is defined by the ability of students to use technology more easily 

during lessons and can be broken down into two subcategories as seen in Figure 2.4: Substitution 

and Augmentation.  Substitution is the ability of the teacher or the learner to utilize the new tool 

to accomplish the same function of another tool with ease.  For example, an English student in 

the past would use a typewriter to type up an expository essay for their instructor.  Using the idea 

of Substitution, we replace the typewriter with a word processor.  The new tool is easier and 

faster to use, but still accomplishes the same effect.  Augmentation is the added nuances of using 

the new tool.  Using the same example of the typewriter, the student can now not only type the 

paper but augment their experience by using the cut/paste functions or the built in grammar/spell 

checkers.  The student now learns not only the writing assignment, but is reinforced on prior 

information such as grammar and sentence structure as well.  The lesson is augmented by a 

simple function of the new tool.  

Type II: Transformation is defined by the way a student significantly enhances the 

learning by utilizing educational technology integration to go beyond expected lesson norms.  

This is broken down into two subcategories as well: Modification and Redefinition.  

Modification is the ability of the student to modify the learning experience significantly by 

incorporating functions that were not previously as easy to do.  For example, continuing with the 

writing example from above, now the student incorporates items like on-line research, blogs, and 

emails.  This gives the writer a more varied and enhanced field of research to pull from.  

Similarly, Redefinition is the ability of the student to do what was not previously possible at a 

student’s level.  It literally redefines the lesson based-solely on the new tool being used.  In the 
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writer’s example, the student can now participate in “live” documents (multiple simultaneous 

editors with only one document) or can publish their work to the Internet for mass consumption. 

Each one of the four areas within the SAMR are student-centered instruction and provide 

not only a level of student interim-cognitive measurement for the instructor, but also a way for 

the student to meta-cognitively reflect on their own learning.  This provides us with a model to 

look at what is being used and thus learned instead of only what is being taught.  The literature 

argues  that technology integration theories should not be hierarchical at all, but rather a 

percentage-based instruction (Schlechty, 2011; Puentedura, 2008) as a continual teaching with 

one level of integration would stagnate the motivation of the students.  However, while a review 

of literature showed the potential for measuring student engagement and learning using the 

SAMR model, no actual data supporting the theory has been found. 

In summary, the exploration of technology integration showed us two popular 

approaches: Teacher- and Student-Centered.  Both of these theories describe technology 

integration and pedagogical intent, but lack supporting literature showing measurement of the 

student learning through student-classroom engagement.  Therefore, we see a gap in the 

literature between what is expected to happen with technology integration and what is actually 

occurring with student engagement. 

 

Student-Classroom Technology Enhanced Engagement 

The literature suggests that when most young students (high school aged) are first 

introduced to a new piece of information or skill they experience a fear that prompts a return to a 

"safer" or more comfortable state of mind for processing information (Maslow, 1943).  When 

that happens, they have reverted back to a need to be more physically engaged instead of 
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psychologically (Jensen, 2008).  Therefore, one can infer that student interim-cognitive 

engagement in a classroom environment can be described with a scale between physical 

engagement and psychological engagement (see Table 2.1).  

While the interim-cognitive function of student-classroom engagement focuses on the 

short-term memory, the meta-cognitive function is an inward reflection of knowledge thereby 

shifting the learned knowledge from short-term to long-term memory.  Students at earlier stages 

of cognitive development need learning to be scaffolded for them (Inhelder et al., 1958) with 

activation of prior knowledge and end results.  One can draw a parallel, in an authentically 

engaged student with vested interest in a lesson, of a student showing signs of self-regulation on 

their learning akin to “a-ha” moments.  In the Kolb experiential cycle, this form of reflection 

propels the learner to a stronger concrete understanding (Kolb, 1984).  The formative and 

summative assessment of the retainment and stronger understanding of that knowledge becomes 

the instrument by which the meta-cognition function becomes described (see Table 2.1).  

The motivational function of student engagement in a classroom environment focuses on 

a shift from extrinsic motivation to intrinsic motivation.  Schlechty (2011) theorizes about 

different variations between true intrinsic motivation, apathetic compliance, and forced extrinsic 

motivation.  Similarly, the literature suggests that motivation developed out of self-concept (the 

perception of one's self) can statistically affect different aspects of educational outcomes 

including academic effort, educational aspirations, and academic achievement (Green & Nelson, 

2006).  Similarly, there are also literary suggestions that motivation develops from high 

academic outcomes; which in turn, creates a reciprocity affect whereas high achievement 

motivates students to attempt to continue to achieve high or vice versa (2006).  While a 

measurement of high or low academic achievement could be used, there is literature that 



31 

 

suggests that external attempts to measure emphasized social comparisons through content has 

had negative consequences and do not effectively determine the levels of intrinsic or extrinsic 

motivation (Shernoff et al., 2003).  Areas of motivation such as concentration, interest and 

enjoyment are subjective by nature and need to be measured with rationale that are easier to 

express verbally instead of in writing (2003). 

While close in nature to motivation, the behavioral function of student engagement in a 

classroom environment has been the speculation of an entire form of learning theory referred to 

as Behaviorism.  However, the literature suggests that this form of student engagement can be 

described on a scale between autonomy of self-control and heteronomy or subjugation to 

another’s will (Appleton et al., 2008).  This can be measured in part through skilled observation 

with particular attention to time on task, quality of effort, student involvement and willingness to 

participate in structured activities (Kuh, 2009) (see Table 2.1). 

In summary, a holistic overview of learning showed that the instructor of a class can 

actively evaluate their students.  This evaluation was derived through student-classroom 

engagement as noted by the interim-cognitive, meta-cognitive, motivational and behavioral 

markers.  However, more recent popular trends of curriculum design models show a 

non-systemic trend in an integration of digital technology into both the pedagogy and content.  
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Describing the Gap 

As can be seen in Figure 2.5 below, popular belief is that technology enhances 

engagement.  Therefore, the relationship between digital technology integration and student 

engagement was the main focus of this study.  We know that measurement should occur for each 

of the four markers of student-classroom engagement: interim-cognitive, meta-cognitive, 

behavioral, and motivational (see Table 2.2).   

 

Figure 2.5:  Twitter post of popular belief of student engagement. 
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In order to validate that student-classroom engagement is occurring in a digitally 

technology integrated curriculum, we also need to measure those occurrences.  The combination 

of these research areas suggests a mixed-method approach.   

Upon examination of mixed-method design types, a review of literature (Glazier & 

Powell, 1992; Hesse-Biber & Leavy, 2008; Thomas, 2003) suggests Sense-making theory 

(Dervin, 1992) can best describe the gap through the analysis of the divergence between digital 

technology-based engagement and non-digital technology-based student-engagement.  Sense-

Making theory describes the behavior of humans and how they process information.  It is an 

information management based theory that takes into consideration the nature of human 

communication, the nature of information itself, and the nature of human use of information.  As 

a unifying theoretical framework, the Sense-Making theory when applied to a situation, suggests 

a linear movement towards an end goal.  In doing so, it "... assumes that there is something 

systematic about individual behavior when the individual is reconceptualized not as an entity but  

as an entity behaving at a moment in time-space" (Dervin, 1992).  It also is based on the 

assumption of discontinuity.  The discontinuity assumption suggests that there is a disconnection 

between what is known and what is yet to be learned.  The gap between the two theories is the 

point of discontinuity and thus the area to be described (see Figure 2.6).  In this study, the gap in 

Table 2.2:  Student-Classroom Measurement Methods 
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the path gives us the area of measurement.  Since the entire plot is linear, we know that each step 

along a bridge of the gap gives us a moment in time-space that in this instance can measure 

behavior, motivation, and academic growth. 

Since Sense-making theory can be used for both qualitative and quantitative analysis, it 

provides a framework for the investigation in the gap of knowledge.  After the framework sets up 

the research methods, it then can utilize thematic analysis (Braun & Clarke, 2006) to suggest 

commonalities.  Since all four markers are important to the research this mixed-methods study 

proved to be beneficial.  Therefore, in this study, the gap being described was defined by the 

divergence between the expected outcome (increased student engagement due to digital 

technology integration) and the actual outcome (increased student engagement not due to digital 

technology integration) and thus, better clarifies how the integration of digital technology into a 

high school curriculum impacts student engagement. 

 

 

Figure 2.6:  Sense-making Theory point of discontinuity in study. 
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Summary 

In summary, a review of the literature showed that traditional student learning is linked to 

student-classroom engagement as denoted by interim-cognitive, meta-cognitive, motivational 

and behavioral markers.  This in turn, when applied to digital technology integration into a 

curriculum showed a gap in research.  Sense-making theory postulates the ability to describe the 

four different markers as they relate to both digital technology-centered and non-digital 

technology-centered gaps in instruction.  This measurement in turn, answers the following 

questions:  

1. How is digital technology being integrated to impact student-classroom 

engagement? 

2. How does use of digital technology impact student-classroom interim-cognitive 

engagement?   

3. How does use of digital technology impact student-classroom meta-cognitive 

engagement? 

4. How does use of digital technology impact student-classroom motivational 

engagement? 

5. How does use of digital technology impact student-classroom behavioral 

engagement? 
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CHAPTER 3 METHODOLOGY 

Popular culture suggests that a majority of teachers believe educational technology 

increases student engagement (@hpedu, 2015).  However, there is insufficient evidence to 

support such a wide claim.  Therefore, the purpose of this study was to measure the impact of 

educational technology on student-classroom engagement when part of a curriculum.  This 

generated the primary question How is digital technology being integrated to impact student-

classroom engagement?  However, the gap in knowledge being explored was predicated by the 

subsequent questions:   

1. How does use of digital technology impact student-classroom interim-cognitive 

engagement?   

2. How does use of digital technology impact student-classroom meta-cognitive 

engagement? 

3. How does use of digital technology impact student-classroom motivational 

engagement? 

4. How does use of digital technology impact student-classroom behavioral 

engagement? 

Student-classroom engagement is denoted by interim-cognitive, meta-cognitive, 

motivational, and behavioral identifiers.  Of these identifiers, the last two (motivation and 

behavior) are best explained by the students themselves (Douglas, 2003; Libbey, 2004; Appleton 

et al., 2008; Fullarton, 2002).  However, the current instrumentation used to measure technology 

integration does not measure student-classroom engagement (Moersch, 1995).     
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Research Design 

Educational researchers have been looking for approaches to evaluate the integration of 

digital technology into a curriculum for some time (Koehler & Mishra, 2009).  Until recently, 

trends in education have favored teacher-centered approaches that focus more on how to 

implement (Moersch, 1995) rather than the impact on student engagement, and by default, 

student achievement through increases in assessment scores (Puentedura, 2008).  Since there are 

four student engagement identifiers (interim-cognitive, meta-cognitive, motivational, and 

behavioral), four different areas needed to be described.  

This research was designed with a specific context involving certain participants, 

locations, and limitations.  It took into consideration both the engagement and innovation 

capacity within that same context.  The actual measurement of student technology engagement 

targeted specific knowledge areas of the TPACK through the use of Dervin’s Sense-making 

framework (1992).   

 

Local Context 

There are three different local contexts that were taken into consideration for this study: 

participants, researcher presence on site, and Texas state educator law.  These three contexts 

made the study relevant to current practices and paradigms involving student engagement in the 

North-Texas classroom.  The bias inherent within the context also forced stronger observational 

standards to be adopted.  

Participants 

Research was conducted with two groups of participants: Texas public high school 

teachers and their students.  The current trend in Texas public education is accountability in four 
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primary core subject areas (English, Math, Science, and Social Studies) as seen by the 

reauthorization of the Elementary and Secondary Education Act (ESEA) currently known as No 

Child Left Behind (NCLB).  Therefore, for purposes of this study, the leading participants 

(teachers) were restricted to educators of those courses.     

Both sets of participants were from the same public high school in Texas.  The school 

was one of three high schools within the same school district in North Central Texas serving 

ninth through twelfth grades.  The University Inter-scholastic League (UIL) designation was 5A, 

with 3,000+ students (51% male) between the ages of 14 and 18 in attendance and 225 certified 

teachers at the time of the study. Student-participants attended seven class periods a day for 

approximately 49 minutes per class period.  The school demographic ethnicity was Caucasian by 

majority (see Table 3.1). Of the remaining demographics of students, 7% were classified as 

Special Education, 2% as English Language Learners (ELL), 10% as Gifted and Talented (GT), 

18% as Economically Disadvantaged, and 27% identified as "At Risk" at the time of the study.  

 

Teacher-participants (see Table 3.2) were selected from a self-measured voluntary survey 

collected by the school as a follow up to the Texas STaR Chart survey (TEA, 2006).  Teachers-

participants were then offered the opportunity to join the experiment verbally.  A combined total 

Table 3.1:  Breakdown of target school’s ethnicity by population. 
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of 8 teacher-participants were identified and selected.  This gave a range of high and low 

educational technology integration levels into curriculum for each of the four subjects.   

 

Each teacher-participant had approximately between 20 and 30 student-participants in 

each course.  One course per instructor was selected; the combination gave the potential of 

approximately between 160 and 240 subjects.  Since the student population numbers were at 

approximately 3,000, this sampling comprised approximately 6% of those in attendance.  

Student-participants, as described above, were comprised of those who attended one of the 

teacher's classes.  Because the school was a Texas public high school and the student-participants 

are young adults between the ages of 14 and 18, special protected population accommodations 

were made via an IRB.   

Informed consent from the researcher to the teacher was made verbally and in writing 

(see Appendix E: IRB Consent Forms), which was signed by both prior to student-participants 

recruitment occurring.  Informed consent from the researcher to the student-participants was 

made verbally and in writing (see Appendix E: IRB Consent Forms), which was signed by both 

prior to notification to a parent or legal guardian.  Signed informed consent from the parent or 

Table 3.2:  Teacher population demographics 
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legal guardian (see Appendix E: IRB Consent Forms) was required for involvement of the 

student-participants for this study. 

Researcher Presence 

The researcher presence on campus was unique.  Being the only designated campus-

based Technology Integrator in the district during the study sometimes created unintentional 

bias.  The role of a Technology Integrator is to examine individual teacher curriculum and offer 

provide feedback and Professional Development on increased technology integration into that 

curriculum for the purpose of increasing student engagement in the classroom.  The role did not 

involve students, but instead acted as a mentor in the classroom to teachers, helping them to 

understand transitioning digital technology from a unit of instruction to another form of 

pedagogy.  As a result, most teachers on campus were comfortable asking the researcher 

questions during instruction either verbally or through nonverbal gestures.  

Texas State Law 

The unique opportunity by assessing a Texas school for the purposes of this study was 

the expectation of digital technology integration by the state.  From 2006 - 2007 academic year 

until 2015, all certified teachers in the state of Texas have been required to participate in an on-

line assessment of digital technology integration into their classrooms and curriculum on the 

Texas School Technology and Readiness (STaR) Chart.  This is a self-assessment of readiness 

that allows teachers to report the amount of technology provided to students through instruction 

and physical access to computers at the school for the purposes of reporting the progress of 

districts receiving funds from No Child Left Behind, Title II, Part D.  However, the Texas 

Professional Development Appraisal System (PDAS) (Texas Education Agency, 2005) teacher 

evaluation tool explicitly focuses on student-centered instruction as evident by student 
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engagement.  Another Texas law that made this study unique was the states definition of 

curriculum.  In Texas, curriculum is defined as the set of standards called the Texas Essential 

Knowledge and Skills or TEKS (SBEC, 1995).  These TEKS do not include pedagogy or 

technology, only content-based standards. 

 

Engagement Capacity 

The campus had an expectation of using the 5E Model of Instruction based upon the 

constructivist theory-based model adopted by the Biological Sciences Curriculum Study (BSCS) 

in the late 1980s (Bybee, 2009).  In that model, all classes should begin with an initiating activity 

referred to as engage, and then proceed to an exploration activity.  The third activity is designed 

to explain what occurred during the exploration and then proceed to a period of elaboration or 

extension.  The lesson should wrap up with some sort of evaluation of the lesson. (See Table 3.3) 

 

Innovative Capacity 

At the time of the study, the school abided by the district’s digital technology integration 

plan, which was titled Bring Your Own Device (BYOD).  This allowed student-participants to 

bring in devices that they were comfortable using.  Observed devices during the study were 

Table 3.3:  The 5E Model of Instruction 
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iPads, iPod Touches, cell phones, and laptops.  Student-participants also had access to the 

Internet via a guest account that required agreement to an Authorized User Permission (AUP). 

Teachers had access to various pieces of technology such as LCD projectors, PC computers, 

Data projectors, SMART boards, and Internet access.  Teachers had access to professional 

development (PD) at the beginning of the year during a six-day pre-service academy, during 

three additional waiver days throughout the year, and after school hours randomly throughout the 

year to learn about increasing student engagement with the aid of digital technology.  Forty hours 

of PD was the minimum required by the district per teacher contract year. 

 

Measuring Student Technology Engagement  

Student-classroom engagement is described with interim-cognitive, meta-cognitive, 

behavioral, and motivational factors.  Traditional engagement utilizes classical methods to 

achieve high results in these factors backed by theories such as behaviorism (Skinner & 

Belmont, 1993), constructivism (Inhelder, Piaget, Parsons, & Milgram, 1958; John-Steiner & 

Mahn, 1996; Phillips, 1998), situated learning (Lave & Wenger, 1991), etc.  The identifiable 

variable was the use of digital technology via the SAMR model (Puentedura, 2008) in the 

classroom using the same (or similar) pedagogical methods to achieve greater (or lesser) results 

in the same student engagement factors depending upon digital technology integration.  In order 

to measure these results, the study used one-word indicators to outline the data to be found by the 

research methods.  The research purpose in turn, was used to tie together TPACK and Sense-

Making theory for the purpose of defining the expected key outcomes. 
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Indicators 

During the literature review phase of this study, there were four student-classroom 

engagement areas identified: Interim-cognitive, Meta-cognitive, Behavioral, and Motivational.  

Each one of these identifiers in turn had one word descriptors that identified them to an observer.  

There was also an exploration of a student-centric technology use through the SAMR model that 

helped identify indicators for how technology was being used during a lesson.  All these 

indicators were used to identify and record specific actions or verbiage used during observations 

(see Table 3.4). 

  

Research Purpose 

Since the study explored how engagement change occurred depending upon the levels of 

technology integration, it was necessary to measure engagement with and without technology 

being integrated.  Sense-making theory (Dervin, 1992) postulated a framework to measure the 

four different indicators as they relate to student engagement with and without digital technology 

integration.  The framework allowed for a combination of data collection methods involving 

observation field notes, transcription of actual lessons, and self-assessments providing data for 

content validity purposes via triangulation. 

Table 3.4:  One-word observation indicators 
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Theoretical Framework 

Literature suggested that both interim- and meta-cognitive skills are best described 

through observation in a scale of physical to psychological engagement and heteronomous to 

autonomous self-reflection respectfully (Hoorn, Nourot, Scales, & Alward, 2003; Inhelder et al., 

1958; Rogers & Sawyers, 1988; Smagorinsky, 2009; Wertsch, 1985).  Similarly, behavior can be 

described through observation on a scale of self-regulation (Archambault, Janosz, Fallu, & 

Pagani, 2009; Douglas, 2003; Finn & Voelkl, 1993; Libbey, 2004; Shernoff, Csikszentmihalyi, 

Schneider, & Shernoff, 2003).  However, motivation is best described by the participant on a 

scale of extrinsic to intrinsic affects (Assor, Kaplan, Kanat-Maymon, & Roth, 2005; Becker, 

2000; Bennett, Maton, & Kervin, 2008; Fullarton, 2002; Linckels, Kreis, Weber, Reuter, & 

Meinel, 2009; Martin, 2001; Reeves, 1998; Sutherland, 1996).   

Since all four areas of engagement needed to be described, a theoretical framework that 

best suited this approach was Sense-making.  This framework has been in use since 1972 and it 

analyzes the way people make sense of information that they receive (Dervin, 1992).  Sense-

making allows a researcher to use both qualitative and quantitative methodology to determine 

how participants construct meaning and process information.  As a framework, the Sense-

Making theory when applied to a situation provides a linear train of thought.  

Participant self-assessment can be performed numerous ways.  Since personal 

experiences can be considered observable, they are therefore recordable (Skinner, 1974) based 

upon how the student makes sense of the information provided (Dervin, 1992).  The participants 

were mostly high school students (167 of 175) and designated as a protected population for the 

purposes of the IRB.  Therefore, individual surveys were issued for two reasons.   First, it would 
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minimize the amount of observer effects influencing the responses (Gall, Gall, & Borg, 2007).  

Secondly, it allowed for an increase in the number of participant responses permitted by time.   

The theoretical framework allowed the study to collect data on both sides of the 

instructional curriculum gap: technology-integrated and non-integrated.  The divergent nature of 

the framework allowed the observer keep the data collection concrete in thought as opposed to 

abstract.  It also added validity to the self-reporting nature of the motivation-based survey. 

Key Outcomes 

 The first expected key outcome was that teachers would use technology in a common way 

within their different content and contexts.  This would answer the question:  How is digital 

technology integration applied into a curriculum?  The second expected key outcome was that 

teachers would demonstrate commonalities on how their traditional engagement techniques 

function within the lessons.  This would answer the question: How does the classroom culture 

and norms of the curriculum impact student classroom engagement?   

 The first two key outcomes define either side of the information gap as presented in Sense-

Making theory (see figure 2.6).  The final expected key outcome is a converging of the first two 

as it showed how technology impacts student-classroom engagement through the curriculum.  

This in turn would answer the over-arching question:  How does digital technology integration 

into a curriculum impact student classroom engagement as denoted by the interim-cognitive, 

meta-cognitive, motivational and behavioral markers?   

 

Instrumentation 

The study was conducted through the creation and use of field notes, transcription of 

recorded lessons, and a participant survey.  Instrumentation in the form of a classroom 
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observation form (see Appendix B: Classroom Observation Form), a teacher selection survey 

(see Appendix C: Teacher Selection Survey), and a participant motivational-based survey (see 

Appendix D: Participant Survey) were created.   

The teacher selection survey was a voluntary follow up three question survey to the 

Texas STaR Chart (TEA, 2006) survey that every teacher was required by law to complete the 

previous year.  It focused on three things: 

 how well they rated their technology knowledge,  

 how often they used technology in the classroom, and  

 a probing question of how they tended to used technology in their lessons 

This generated a report of teachers who believed that they were low, medium, or high 

performing in the integration of technology into their curriculum.  This selection process helped 

to create as varied a selection as possible in order to help minimize accidental bias towards any 

one department, teacher gender, or technology integration mastery.  

 The classroom observation form was an instrument used to document several important 

moments of student-classroom engagement during observations: 

 Types of technology being used 

 How technology was being used 

 Most engaging points 

 Least engaging points 

 Frequencies of either engagement or non-engagement 

This form was used in conjunction with the one-word indicators to help identify specific 

observable moments during the lesson.  It was based in part on the Texas Professional 

Development Appraisal System (PDAS) (Texas Education Agency, 2005) evaluation tool.  All 

Texas teachers are annually evaluated using the PDAS tool and are therefore most comfortable 

with the expectations. 
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 The student participant survey was a ten-question questionnaire.  It was designed 

specifically to prompt students about their feelings, habits, and motivation to complete the 

lesson.  It was anonymous in order to increase the sincerity of the responses (Gall, Gall, & Borg, 

2007).   

 

Procedures 

Data collection occurred in three stages: recruiting, observation, and survey.  The 

recruiting occurred as follows.  A review of the state required Texas STaR chart (TEA, 2006) 

through the voluntary participation of the follow up survey, and teacher demographics occurred, 

thus replicating the self-assessment of technology usage in the classroom.   

Three different forms of notes were taken: class observation form (see Appendix B: 

Classroom Observation Form), observed timeline-based notes, and transcribed voice recordings 

of each session.  As I was observing the classrooms, I noticed it was easier to make a time index 

with notes of what was occurring and then fill in the observer form that I had created.  The 

timeline-based notes occurred every three to five minutes unless there were large amounts of 

time dedicated to the previous class action.  For example, I noted in one class that a game show 

like activity in which the instructor was using electronic clickers for scaffolding activation of 

prior knowledge lasted for over 15 minutes.  Therefore the notations show a gap in regular 

reporting as nothing different was occurring during that time. 

 

Observational Field Notes 

During the initial phase, thematic analysis was used to separate the field notes occurring 

in two different formats: descriptive notes and a self-created SAMR instrument (see Appendix B: 

Classroom Observation Form).  During phase two, the field notes were divided into digital 
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technology usage examples and non-digital technology usage examples in order to compare the 

impact of digital technology on the curriculum via student engagement.  The observations were 

identified upon technology usage, frequency, and length of engagement during the lesson.  The 

results were then analyzed in phase three for (Gall et al., 2007): 

 Internal coherence in similarity and differences between courses within the same subject 

(i.e.: Algebra 2). 

 External coherence in similarity and differences between subjects. 

 The trustworthiness of the teacher (high and low digital technology competency based on 

STaR Chart assessment) (TEA, 2006) 

Phase five, involved naming and defining the themes based upon the coded data.  For 

example, one of the themes that arose was titled Instruction.  It was defined by how the teacher 

was using (or not) the digital technology to deliver instruction to the student-participants.  Within 

the transcription, there were 13 counts of use of digital technology driving instruction that 

registered a higher level of engagement.  

 

Transcription of Lessons 

The transcriptions yielded much more data for analysis than the observational field notes.  

The process for the breakdown of the transcriptions was very similar to that of the field notes 

(technology usage, frequency, and length of engagement during the lesson), based upon the 

internal coherence (courses within same subjects), external coherence (courses across subjects), 

and trustworthiness of the teacher (self-rating of high versus low technology competency).  

However, where the field notes focused on the visual observations of actions within the courses, 
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the transcriptions focused upon the repetition of technology related terminology (such as blog, 

video, internet, smart phone, etc.). 

 

Participant Survey 

The participant survey was a reflective instrument (see Appendix D: Participant Survey) 

piloted by myself.  It was given at the end of the two day observations for each teacher’s class. It 

was designed specifically to prompt students about their feelings, habits, and motivation to 

complete the lesson.  It also asked questions related to behavioral choices regarding the use of 

technology and opinions of the engagement level of the lesson based upon the technology use.   

Instrument Development 

The first step in developing the student participant survey involved reviewing relevant 

literature that cited numerous examples of technology integration, student motivation, and 

student behavior models related to classroom engagement used in an educational setting.  Due to 

the expected sampling size (168 students actual), a decision was made to limit the number of 

questions to 10.  Three of the questions (1, 5, and 9) were designed to ascertain behavior.  Three 

of the questions (3, 4, and 10) were designed to ascertain motivation.  The remaining questions 

(2, 6, 7, and 8) were designed to judge technology usage.  This self-assessment was answered 

using a Likert scale: 

1. Most of the time 

2. Often 

3. Rarely 

4. Never 

Questions were worded in such a manner that students aged 14 through 18 would 

understand the nature of the question and answer appropriately.  Certain key elements were still 
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included in the questions such as chat, surfing, and playing games to link the answers to 

technology as well.  Similarly, certain words such as bored, absent, and participated were 

included as seen in the one-word identifiers (see Table 3.4). 

 

Data Collection  

This section describes the data collection methods and weaknesses in sampling.  Data 

collected was in the form of field notes, recording of sessions (later transcribed), and participant 

surveys.  All data was collected and transferred to digital copies for ease of access and archival 

purposes. 

Although literature suggested that reactive observation is commonly used in qualitative 

research, the study used unobtrusive measures in order to minimize observer effects and potential 

limitations (Gall, Gall, & Borg, 2007).  To reduce the reactions of program participants to 

observer presence, observations took place in the back of the classroom without any planned 

interaction with the class.  While admitting to personal predispositions towards classroom 

management, field notes were reduced to observable actions only with no interpretations.  The 

self-assessment of motivation created another barrier of personal bias that helped to add to 

content validity. 

Methods 

The research itself was conducted using two different data collection methods.  The first 

method was the qualitative observation of the student-participants in the classroom during a 

structured lesson over the course of two days.  The purpose was four-fold:  (1) to measure the 

interim-cognitive function of student engagement as denoted by the kinesthetic or psychological 

participation, (2) to measure the meta-cognitive function of student engagement as evident by the 
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amount of self-regulation during scaffolding exercises in the lesson, (3) to measure the behavior 

of the student-participants as they participated in class as denoted by amount of prompting by the 

teacher to gauge whether heteronomous or autonomous student tactics were employed, and (4) to 

measure the type of technological pedagogy that was used as defined by Puentendura’s SAMR 

model (2008).   

For two days, as selected by the teacher, observations of a lesson were conducted in each 

teacher’s classroom.  Documentation occurred using the observation form (see Appendix B: 

Classroom Observation Form) and through the audio recording of the lesson.  No opinions were 

recorded only the observable facts as they were related to the one-word indicators.   

The second method was a quantitative review of the Likert-scaled survey designed to 

measure the amount of intrinsic or extrinsic motivation to engage in the lesson and the 

technology usage (see Appendix D: Participant Survey).  After the lesson/observation period was 

completed, 168 students were given identical surveys for their impressions of student 

engagement during the instruction.  They measured the participant’s perception to the lesson in 

regards to active engagement and the role that the technology integration had in learning the 

lesson. 

Assurances were given to ensure the anonymity of the student-participants after the study 

was completed.  No compensation in the form of monetary or physical gains was offered nor 

promised for participation.  For the purposes of coding, student and teacher names were not used.  

Instead, designations were used comprised of teacher subject area and student number.  For 

example, the third student survey in the second Math teacher's class has the designation of M2.3.  

All student survey responses were kept anonymous to assure the parents and students that no 

repercussions intended or accidental occurred as a result.  After the research was concluded and 
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all data carefully reviewed, analyzed and reported, all demographic information regarding 

identification was stored per law requirements and scheduled to be destroyed.  In addition, 

pseudonyms were used when reporting was necessary (see Table 3.3). 

Sampling 

The weaknesses in the sampling was two-fold.  Firstly, teacher selection was deliberate 

based upon the results of the self-analysis survey (see Appendix C: Teacher Selection Survey) 

which lead to unverifiable data to support the idea that the instructors were representative of the 

population of teachers based upon their own bias in reporting.  Because the teacher participants 

was selected based upon their reported skills of technology integration into their curriculum, 

selection of student-participant demographics was minimalized.   

Therefore, student-participant population was by default also a source of weakness in the 

homogeneity within each class.  Student-participant selection sampling might be biased towards 

a particular gender, ethnicity or grade ranking (freshman, sophomore, junior, or senior) 

depending upon the teacher participant and resulting course selection.  While all effort was made 

to negate this weakness during the selection process, the possibility of bias still existed.  Reliance 

of self-reporting can be biased in regards to attitude and a desire to blame others for failure, in 

this case, the need to blame the teacher for failing to engage the student-participant instead of 

shouldering some of the blame.  Multiple variations of the same questions were asked of each 

subject to create a context validity reference (see Appendix D: Participant Survey). 

 

Analysis Procedures 

Data was collected in three different formats during this study: teacher selection survey, 

field notes, audio recordings, and participant survey.  Analysis of data in this study used Sense-
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making theory as a framework to look at the gap that exists between the expectation of high 

student engagement and the reality of low student engagement that existed in classrooms where 

digital technology was integrated into the curriculum.  This allowed both the thematic analysis 

and Pearson’s Correlation to be used to develop descriptive themes.   

Teacher Selection Survey 

The teacher selection survey was analyzed and immediately used to select teacher 

participants.  As a result, two classrooms were compared side-by-side within each of the four 

subject areas: Algebra 2 (Math), English 4 (ELAR), Chemistry (Science), and World History 

(Social Studies).  Each of the two classrooms studied were divergent by the level of digital 

technology integration.  Each subject had one class from a course where the participant 

conducting instruction self-scored as high competency in technology integration and from a 

participant who self-scored as low competency.  The two diverse instructional competencies 

were chosen to help eliminate the integration of digital technology as a variable. 

Field Notes 

Field notes of each two-day observation of the instructor’s chosen course were analyzed 

using the one-word indicators.  Field notes were hand-written in a journal that described major 

actions as they occurred by time interval. For example: 

8:25am: teacher checked for understanding with new vocabulary 

8:30am: application of terms from previous day and looked at new literary passage – read 

passage, -analyzed for literary devices (further application of learned skill). 

Explanation all verbal – no technology, - same 3-5 students interacting with the 

teacher during discussion. 

8:38am: permission given to students to use phones as research devices to refer to literary 

device definitions, referred to instructions on board for exercise. 

8:40am: turned loose to work on projects – students reading and taking self-notes. 

8:45am: 1 group collaborated on project, students using phone: 9, students using 

dictionaries:0 

8:48am: 3 groups collaborating on project 
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8:49am: 5 of 7 groups collaborating on projects 

8:53am: 7 of 7 groups collaborating on projects 

9:03am: Time warning given for end of lesson problem assessment 

 

 Each session was reviewed repeatedly for not just the use of the one-word indicators, but 

also the context in which the actions depicted the spirit behind those indicators.  The field notes 

also recorded the types of technology being used and the manner in which it was being used (See 

Appendix B: Classroom Observation Form).  Thematic analysis was used to analyze and break 

down both engaging moments and non-engaging moments as they related to technology (per the 

sense-making framework) and then separate out the commonalities on technology usage.  Once 

the data was thematically separated, each category was individually defined by how the 

examples were similar or commonly used. 

Audio Recordings 

Each session was recorded using a digital voice recorder.  The total amount of time recorded was 

12 hours, 30 minutes and 44 seconds (see Table 3.5).  Afterwards, those recordings were 

transcribed.  This resulted into 167 pages of discourse.  Following the thematic analysis protocol, 

the transcribed discourse between participants was read several times, any one-word indicators 

was highlighted in the process related to technology.  The highlighted terms and their contexts 

were then coded by similarities.  Those similarities then were grouped together and then labeled.   

Table 3.5:  Breakdown of time recorded. 

 

 

Table 3.6:  Breakdown of time recorded. 
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Participant Motivation Survey 

Because this survey was not designed to be comprehensive for all four areas being 

measured, non-parametric analysis of the data collected was necessary.  Analysis of the 

participant survey (Likert-scaled between one and four) was completed in a number of steps.   

1. First, the data was coded and entered into Microsoft’s Statistical Package for the 

Social Sciences (SPSS).   

2. Standard mean and deviation was calculated. 

3. Factor analysis was performed to identify areas that were similar.  

4. Pearson’s Correlation was run to group questions seen in the factor analysis 

5. Using Scaling methods described by Knezek (Dunn-Rankin, Knezek, Wallace, & 

Zhang, 2004), the questions grouped together by the way they were answered 

were qualitatively analyzed to develop themes based upon the answer and the 

questions involved.   

6. The scaled themes were then compared to the themes analyzed through Thematic 

Analysis for similarities. 

Through the course of running the analysis, the Cronbach Alpha was run.  It showed an 

initial low instrument reliability (0.476).  However, after eliminating question three, the 

instrument reliability rose to a more acceptable rate (0.536).  In addition, contrary to the 

Cronbach Alpha being so low, the grouping of the questions did support some of the themes 

previously discovered in the field notes and transcription thematic analysis.  The quantitative 

analysis of the survey was intended to measure three constructs and as will be seen in the 

findings section, the analysis revealed three components, thus making the survey still relevant. 
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Summary 

In summary, the primary question explored was: How is digital technology being 

integrated to impact student-classroom engagement?  The gap in knowledge as revealed by 

Sense-making theory, was predicated by the subsequent questions:   

1. How does use of digital technology impact student-classroom interim-cognitive 

engagement?   

2. How does use of digital technology impact student-classroom meta-cognitive 

engagement? 

3. How does use of digital technology impact student-classroom motivational 

engagement? 

4. How does use of digital technology impact student-classroom behavioral 

engagement? 

 Using multiple methods, data was collected qualitatively in observation; and 

quantitatively in a collection of Likert-scaled self-assessment surveys.  Using thematic analysis 

in conjunction with a sense-making theory as a framework, the gap between expected and actual 

engagement outcomes was explored in relation to high and low engagement and their connection 

to routine digital and non-digital technology integration into curriculum.  
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CHAPTER 4 FINDINGS 

The problem this study explored was how digital technology integration impacts 

student-classroom engagement.  Previous findings show that there are several publications 

describing the importance of integrating technology into curriculum.  However, there are very 

few that show the impact of this technology on the student engagement.  Therefore, the aim of 

this study was to identify the impact that occurs based on the difference in student engagement 

between the low and high levels of technology-integrated curriculums.   

Sense-making theory was used as a framework to develop the over-arching question: 

How does the integration of digital technology into current Texas high school curriculum impact 

student classroom engagement as denoted by the interim-cognitive, meta-cognitive, motivational, 

and behavioral markers?  This prompted the subsequent questions as well: 

1. How is digital technology being integrated to impact student-classroom 

engagement? 

2. How does use of digital technology impact student-classroom interim-cognitive 

engagement?   

3. How does use of digital technology impact student-classroom meta-cognitive 

engagement? 

4. How does use of digital technology impact student-classroom motivational 

engagement? 

5. How does use of digital technology impact student-classroom behavioral 

engagement? 

This chapter is designed to explore the findings that were revealed in the process of 

answering the research questions.  This is accomplished in two major sections: Thematic analysis 

of the field notes and transcriptions; and Statistical analysis of the survey.  More emphasis is 

given to the qualitative analysis (thematic analysis) as it comprises two-thirds of the research 

accomplished.  In addition, the quantitative analysis (survey statistics) was only designed to 
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explore two of the four engagement types (Motivational and Behavioral) while the qualitative 

encompasses all four (Interim- and Meta-Cognitive, Motivational, and Behavioral).  

 

Thematic Analysis of the Field Notes and Transcriptions 

Eight classrooms were observed: two from each of English, Science, Math, and Social 

Studies.  Four were self-assessed high-performing technology integration curriculums (one from 

each course listed above).  Four were self-assessed low-performing technology integration 

curriculum (one from each of the courses listed above).  Data was collected in the form of field 

notes and transcriptions of audio recordings (of the lessons).  Thematic analysis was then used to 

analyze the data within each of the four engagement areas: interim-cognitive, meta-cognitive, 

behavioral, and motivational. 

 

Data Coding 

While reviewing the data from the field notes repeatedly, key moments when technology 

was utilized in the classroom were identified.  These key moments included (but were not limited 

to) times where videos, cell phones, clickers, presentation software (such as PowerPoint), and 

evidence from flipped-classroom use was noted.  It is important to point out that in the case of 

teachers who employed the flipped-classroom model, the activities being performed in the 

classroom hinged on the interaction with prior knowledge learned during the previous night’s 

assignment.  This allowed for analysis between times of engagement and disengagement based 

upon the sense-making theoretical framework (the gap in knowledge).  Which in turn, allowed 

for further thematic refining.  
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Thematic Refining 

From the initially generated list, themes were then identified and organized where key 

moments when the technology affected student-classroom engagement (based on the four 

engagement areas) were noted.  The questions asked of the themes related to research questions 

associated with one of the four engagement areas: interim-cognitive, meta-cognitive, 

motivational, and behavioral.  This resulted in five specific themes.  One for each engagement 

area with the exception of two for behavioral engagement.  Specific exemplary evidence for each 

area was then described to support the theme (see Appendix A). 

Interim-Cognitive Engagement: Students exploring a multiple number of challenging 

psychological activities increases interim-cognitive engagement. 

Interim-cognitive engagement is best described as the active participation with content, 

peers, or the instructors to activate short-term memory.  Based on previous findings (Jensen, 

2008; Schlechty, 2011; Willis, 2006), it was determined that interim-cognitive engagement is 

best described in a scale between students being physically and psychologically engaged.  

Outward appearances of non-engagement drifted towards students who showed signs of 

disinterest or lack of enthusiasm and had to be repetitively asked to perform actions during the 

lesson.   

The appropriate research question related to this is: How does use of digital technology 

impact student-classroom interim-cognitive engagement?  As each theme was examined with 

this question using the context described above as interim-cognitive engagement, one theme 

stood out: Students exploring a multiple number of challenging psychological activities increases 

interim-cognitive engagement. 
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This theme demonstrated five cases of enhanced engagement and four cases of 

disengagement.  However, there were two exemplary moments that really connected this theme 

to this area of engagement (see Appendix A).  The first example was taken from Algebra 2 

teacher Natalie’s classroom.  The field notes revealed that Natalie structured the lesson so that 

the students worked on four different activities during the day two lesson.  Please keep in mind 

the time context as each day’s lesson lasts approximately 45 minutes.  Students reviewed a warm 

up pair of problems based on the previous night’s video.  They then openly discussed the 

problems together to validate their understanding.  From this point, students arranged their desks 

into groups of four in order to engage in what Natalie referred to as a “walk-a-bout.”  This 

activity had students solving a problem together to find a solution that led them to another area in 

the room where there were further problems to solve and continue.  During the “walk-a-bout” 

students could be seen working the problems and tutoring each other over the methods and 

problem-solving techniques.  Overall, during this lesson the field notes described and transcripts 

confirmed that the students actively and cooperatively worked on math problems, had in-depth 

on-task discussions, and a reaffirmation of knowledge learned from a video from the previous 

night.  It should also be noted that Natalie employed a flipped-classroom model.  All of this 

demonstrated that the use of the flipped-classroom (technology) in conjunction with multiple 

challenging activities led to increased student-classroom interim-cognitive engagement. 

The second example came from Algebra 2 teacher Angela’s classroom.  She also 

employed a flipped-classroom model as well.  However, field notes and transcripts show (see 

Appendix A) that on day two Angela’s students were only concentrating on one activity.  It was 

an overall project with many nuances, such as create a video and upload it to a blog.  However, 

there were no structured breaks in the differentiation of the project, thus making it only one 
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activity.  Field notes and transcripts show that Angela struggled with student focus on the project 

and had to redirect students frequently.  This implies that there were numerous moments of 

interim-cognitive disengagement by the students.   

With the change in the number of challenging activities being different and the course 

(content) and flipped-classroom use being consistent, we can deduce that the number of activities 

had a dramatic effect on student-classroom interim-cognitive engagement and thus became the 

theme.  However, the complexity of having exemplary evidence to both increased engagement 

and decreased engagement suggest that the use of the technology is only secondary and that it is 

preceded by the classroom culture and norms already in existence. 

Meta-Cognitive Engagement: Students independently exploring information and resources 

increase meta-cognitive engagement. 

The meta-cognitive engagement functions revolve around the student’s ability to recall 

information from long-term memory.  The scale by which this engagement was described ranged 

between regulated and self-regulated.  Outward appearances of engagement in this category 

would appear thoughtful, forgetful, or even making those “ah-ha” moments.  Engagement is 

usually apparent most when the teacher is performing either formative or summative assessments 

in the form of questioning.  Regulated students would be scaffolded into accessing their 

long-term memory whereas self-regulating students would be able to conduct memory recall 

without scaffolding being apparent from the teacher.  Examples of disengagement can be seen 

when students are lost, disconnected, or bored with what is being assessed. 

This area of the student-classroom engagement revolved around the research question: 

How does use of digital technology impact student-classroom meta-cognitive engagement?  This 

context provided an exploration into how well students were associated with the retention of 
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knowledge.  As a result, the analysis shows that the answer lies in students independently 

exploring information and resources increase meta-cognitive engagement. 

Specifically, this theme demonstrated four cases of increased engagement from the 

students where technology was utilized and four cases of decreased engagement as well.  The 

relevant difference between the two were in the primary source of information.  In cases where 

the teacher was the sole source of information analysis shows that technology use only served to 

increase the student’s disengagement.  There are two exemplary examples that demonstrate this 

affect exactly (see Appendix A). 

In the first example, field notes and transcript show an increased student-classroom 

meta-cognitive engagement with Alice.  On day two, Alice divided her students into groups.  She 

then gave them access to an interactive PowerPoint (a Microsoft program for presentations) 

slide.  Each group explored the information presented, did research to corroborate, and then 

reported back the findings to the class as a whole.  During all three phases, all students appeared 

to be actively focused on peers or content. 

A stark contrast can be found in example two on day one of Alice’s class.  Alice 

presented a video to her class and would stop it periodically in order to explain and discuss 

relevancies to their lesson on Media Literacy.  However, field notes show and transcripts 

corroborate that students were consistently demonstrating off-task behavior such as sleeping, 

texting, or listening to music during the lesson.  The majority (all but two students) did not 

participate in any attempted discussion elicited by the teacher as she was attempting to assess for 

understanding.  This resulted in a demonstration of disengagement since Alice was attempting to 

scaffold student meta-cognition based on the video with little to no success. 
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Comparison of exemplary one and two show that when the source of the information is 

controlled by the teacher with technology, disengagement occurs.  Meanwhile, independent 

student exploration of information and resources while using technology encourages increased 

engagement.  Once again, having exemplary evidence to support both increased engagement and 

decreased engagement suggest that the use of the technology is not the primary cause.  It 

suggests again that engagement through technology is preceded by the already existing 

classroom culture and social norms. 

Motivational Engagement: Teachers’ expectation of student accountability for knowledge 

increases motivational engagement.   

The motivational engagement dealt with the nature of why the students cooperated.  This 

type of engagement can be measured in a scale between intrinsic and extrinsic motivators.  

Outward appearances of motivators were evident when the teacher would actively reinforce 

suggested student-centered actions.  Sometimes, this reinforcement involving technology 

appeared through reiteration of an outside force such as complements, competition, or 

assessment-based grades. 

This particular form of student-classroom engagement was explored with the research 

question: How does use of digital technology impact student-classroom motivational 

engagement?  Analysis of the field notes and transcripts revealed five instances of increased 

motivational engagement and three moments of disengagement.  In each of these instances, the 

reoccurring theme revolved around teachers reinforcing an expectation of student accountability 

for knowledge increases motivational engagement.  There were two exemplary examples that 

framed the theme (see Appendix A). 
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In the first example, field notes describe Elliot’s class on day two where the students 

were using clickers to build a feeling of competition on a review before a quiz.  Similarly, 

transcripts show Natalie using a gameshow mentality: 

Natalie: “Oh, one more little thing.  You are allowed to ask me three questions as a pair 

during this activity. Three questions and three questions only.  So be very careful 

about these questions.” 

In both cases, the examples describe a teacher using comments to reinforce typically 

intrinsic motivators.  The reason that this exemplary has two different teachers is based on the 

transcript analysis.  In this case, Elliot’s class showed a much higher level of increased 

engagement.  However, analysis of his class during this process shows that the process was 

primarily non-verbal and required a much higher explanation for contextual understanding. 

The second example focuses on disengagement.  In this case, both field notes and 

transcripts corroborate Brianna’s class’s level of disengagement.  Students were give specific 

literary device terms (i.e. onomatopoeia) from a previous lesson.  They were expected to create 

examples using candied Valentine’s Day word hearts initially, and then later in their own 

verbiage.  In this case, even though Brianna allowed the use of cell phones to reinforce the 

literary device vocabulary terms, field notes show that they were terms that had supposedly been 

learned in a previous lesson.  In this case the use of technology aided the lack of engagement 

with the content because it was being used as an excuse not to learn the information.   

Exemplar two resulted in verifying that technology could be used both to increase 

technology and decrease it as well depending upon the teacher’s expectation of student 

accountability of the knowledge.  Having exemplary evidence of both increased engagement and 

decreased engagement suggested that the use of the technology is not the primary cause.  It 

suggests again that engagement through technology is preceded by the classroom culture and 

norms already in existence. 
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Behavioral Engagement: Trust relationship, teachers’ modeling, and student’s being the primary 

user of the technology in a lesson contributes to behavioral engagement.   

Behavioral engagement refers to the desire of a student to actively be part of the lesson.  

Students show interest and a connection to the content, peers, or the teacher.  It could be 

described in a scale between heteronomy (dictated) or autonomy behavior as demonstrated by 

students.  This was evident to an outside observer through the deviant, encouraging, or 

supportive verbal and non-verbal indicators.   

In the case of this study, the research question most appropriate was: How does use of 

digital technology impact student-classroom behavioral engagement?  Analysis of the field notes 

and transcriptions revealed two distinct themes connected to this type of engagement.  The first 

theme was: Students having a relationship of trust with teachers as role models of digital 

citizenship increases behavioral engagement.  Digital citizenship is an all-encompassing industry 

term that defines the use of appropriate technology at appropriate times, in ways acceptable to 

the ethics of modern society.  The second theme that became apparent was: Student’s being the 

primary user of the technology in a lesson contributes to behavioral engagement.  In the case of 

the first theme, there were four instances of increased behavioral engagement and two moments 

of decreased engagement.  The second theme had five instances of increased and three moments 

of decreased engagement.  As has been apparent in previous themes, there are two exemplars of 

evidence for each theme (see Appendix A). 

The first theme, students having a relationship of trust with the teachers as role models of 

digital citizenship, had a unique exemplary.  In the transcriptions during Tabitha’s class, the 

content of the lesson deviated momentarily to a question that was outside the scope of the 

discussion.  Transcripts show and field notes corroborate that Tabitha admitted to not knowing 
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the answer, but then without hesitation, redirected students to “Google it” on their phones.  She 

assigned different parts to the research and reinforced the validity of the information found by 

tying it back into the lesson and the information that they were studying.  This demonstrated a 

strong level of trust between teacher and student to use the technology appropriately and remain 

engaged with the content. 

The second example, focusing on decreased engagement, came from two different 

teachers as well.  In Candice’s classroom, she attempted to use pollanywhere.com, a text-based 

polling tool on the internet.  However, field notes show that she became a bit flustered as she was 

attempting to use it, demonstrating a lack of knowledge of how it worked.  Students attempted to 

help her based on how they had used it in different classes in the past.  Overall, field notes show 

that by the time the directions were corrected, there was zero participation from the students.  

This can be attributed to disconnect or loss of trust to complete the activity based on lack of 

knowledge about the software.  Similarly, in Angela’s class, transcripts show a lack of 

understanding between teacher and students: 

Angela:  “Now remember when you were logging in you were supposed to be providing 

an email.  Guys, listen up.  I’m sorry guys if you were not able to login.  You 

forgot your password.  I cannot just stop right now, so you can write everything 

I’m saying down.” 

In this case, because Angela is not showing compassion which seems to be an inherent 

part of the trust relationship between teacher and student, students became disengaged.  The 

transcripts go on to show that she did indeed stop and explain how to login to the software that is 

referenced in the quote above.  This contradiction in actions and verbal commands seemed to 

give the students permission to be off task as they realized that if they encountered a problem, 

Angela would eventually stop what she was doing to re-explain how to do it again.  This allowed 

the students to have large amounts of disengagement as they waited for her to explain 



67 

 

instructions for the second, third, or even fourth time.  The outstanding elements for all four of 

the examples listed above have one thing in common: a relationship of trust between teachers 

and students surrounding technology use. 

The second theme that fit within the parameters of student-classroom behavioral 

engagement hinged on the student-centered use of technology.  While this theme is very much 

like the meta-cognitive engagement theme of independent student exploration of information and 

resources, this behavioral theme of student-centered use of technology focused on the behavior 

that was reported.  Specifically because it revolved around the students using the technology and 

how it affected their behavior. 

The field notes demonstrate that in Elliot’s class while a majority of students were 

independently working on quizzes, two students were exempted.  During the quiz, Elliot tutored 

the two students on calculator use in Chemistry (the information that the quiz was over and that 

the students had apparently been absent for).  This demonstrated that the teacher was reinforcing 

a sense of independency by empowering his students to use the technology at hand (scientific 

graphing calculators).  Similarly, earlier in the lesson, transcriptions show the eagerness of the 

students to participate in the quiz review using clickers.  No real instructions were given and all 

students showed active engagement with the technology. 

However, contradictory to the increases of engagement, Jim’s class had an expectation of 

zero technology used during the class despite his course using a flipped-classroom model.  

Instead, Jim insisted on lecturing during class to delve deeper into the information that the 

students were supposed to cover the night before.  The field notes show that multiple students 

were using their phones to engage in off-task behavior, effectively disengaging them from their 
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peers, the content, and the instructor.  Likewise, in Candice’s classroom, the teacher attempted to 

discredit the use of technology: 

Candice:  “[student] are you getting answers?  Where’s your paper?  Oh!  So, you’d 

rather read on the little bitty screen than in the textbook?  Really?  It’s hard on 

your eyes.” 

Students:  “Yeah.  I’m used to it.” 

This resulted in the students attempting and succeeding to engage the teacher in off-task 

(non-content related) discussions.  It is important to note that during this lesson, the teacher was 

sitting at the back of the room grading projects while students were supposed to be copying 

vocabulary terms from the textbook or their phones (despite her technology reluctance).  Overall, 

this reaffirmed the theme that student-centered use of technology impacted student-classroom 

behavioral engagement.  Once again, having exemplary evidence to both increased engagement 

and decreased engagement suggest that the use of the technology is not the primary cause.  It 

suggests again that engagement through technology is preceded by the classroom culture and 

norms already in existence. 

In summary, when the field notes and transcripts were analyzed for technology usage as 

it applied to interim-cognitive, meta-cognitive, motivational, and behavioral student-classroom 

engagement, five themes were apparent: 

1. Students exploring a multiple number of challenging psychological activities 

increases interim-cognitive engagement. 

2. Students independently exploring information and resources increase meta-

cognitive engagement. 

3. Teachers reinforcing an expectation of student accountability for knowledge 

increases motivational engagement. 

4. Students having a relationship of trust with teachers as role models of digital 

citizenship increases behavioral engagement. 

5. Student’s being the primary user of the technology in a lesson contributes to 

behavioral engagement. 
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However, these five themes had exemplars of evidence to substantiate both engagement 

and disengagement.  This suggested that the technology as an engagement device was secondary 

to the already present classroom culture and norms dictating engagement. 

 

Statistical Analysis of the Survey 

The statistical analysis of the survey occurred in two parts: the factor analysis and the 

scaling methods correlative interpretation.  The factor analysis was run to verify that the number 

of factors that was trying to be measured (motivational engagement and behavioral engagement) 

were actually present in the analysis.  This is due to the nature of the student-participant survey 

being Likert-scaled.  In the correlative interpretation, constructs were grouped based upon how 

the participants answered the questions.  This is due to the use of Scaling Methods.  Scaling 

methods is the process (Dunn-Rankin et al., 2004) by which Pearson’s Correlation is run on a 

survey to sort the items into different groups.  The results are then thematically analyzed based 

upon the context of the questions being grouped together.  

 

Factor Analysis 

The factor analysis was conducted on answers to the ten-question survey given to 

168 students after completion of classroom observations of a lesson.  The survey was intended to 

gauge the relevance of technology integration, behavior, and motivational factors within the 

lesson itself.  It is important to note that the scale of the instrument was given in reverse.  

Whereas most instruments ranked one through four are listed “Never” to “Most of the time,” this 

instrument did the exact opposite.  The rankings were as follows: 

1. Most of the time 

2. Often 
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3. Rarely 

4. Never 

This caused a bit of confusion in the revelation of the descriptive statistics.  In actuality, 

the table (see Table 4.1 below) should be read backwards, so that the lower the number the more 

important the item being questioned. 

While the initial Crombach’s Alpha returned a result of 0.476 making the instrument 

unreliable on its own as a whole, further analysis showed that if Question three was removed 

from the instrument, the Crombach’s Alpha would raise to .0536 making the instrument as a 

whole more reliable.  It is also important to note that the KMO and Barlett’s Test showed 

statistical significance in the constructs.  The KMO Measure of Sampling Adequacy met the 

minimum criteria (greater than 0.50) for factor analysis on the question to variable ratio for the 

analysis being conducted.  Also, the Bartlett’s Test of Sphericity relates to the significance of the 

study and thereby shows the validity and suitability of the responses collected to the three 

constructs being addressed through the survey (see Table 4.2 below). 

Table 4.1:  Statistical properties of Participant Survey      
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Consequently, the Scree Plot (see Figure 4.1 below) and the Rotated Component Matrix 

(see Table 4.3 below) show the distinct development of three primary components.  The first 

component can be seen to demonstrate the factor most closely associated with motivation based 

upon the questions (see Table 4.4 below).  The second component shows the questions most 

associated with behavioral engagement based upon those questions (see Table 4.5 below).  It is 

important to note that when Question three is removed, the remaining two components do not 

load into an understanding of the engagement areas (interim-cognitive, meta-cognitive, 

motivational, and behavioral). 

 

Table 4.2:  KMO and Bartlett’s Test 
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Figure 4.1:  Scree Plot 
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Table 4.4:  Rotated Component Matrix                     

 

Table 4.3:  Factor analysis component one: Motivational 
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Correlative Interpretation 

These components when correlatively interpreted (using Pearson’s correlation) 

demonstrated a commonality amongst the questions.  This commonality later aligned and 

validated some of the findings in the qualitative thematic analysis of the field notes and 

transcription of teacher-student interactions of the lessons themselves.  As a reminder, the survey 

was originally designed to only scale motivational and behavioral engagement.  In addition, the 

factor analysis only loaded two relevant components which could be tied to motivational and 

behavioral engagement as well.  Also, since the components did not load with questions three 

and five, those were eliminated from the Pearson’s Correlation.   

Statistical analysis of the participant survey using Pearson’s correlation would mimic 

some of the thematic analysis done on the field notes and transcripts.  Statistical data can be 

Table 4.5:  Factor analysis component two: Behavioral                    
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difficult to understand when building a relationship between questions based upon the correlation 

of how they were answered.  Listed below is each 2-tailed significance (out of the five revealed 

in analysis) and a brief description of how it relates to one of the  areas identified as impactful on 

engagement using technology from a motivational or behavioral aspect.  At the end of the long 

descriptions and analysis, there is an abbreviated table that breaks down the statistical analysis 

and how it aligned (see Table 4.6). 

Motivational Engagement 

The first component to load showed a significant correlation (at the 0.01 level – 2-tailed) 

between Questions two, four, and seven (see Table 4.6 below).  The interpretation of the 

questions most closely resemble that of the theme associated to the teacher’s expectation of 

student accountability for knowledge.  This can be deduced by Question two suggesting students 

did the work and Question four of increasing participation.  It is interesting to see that it most 

closely correlates with Question seven as it relates to engagement with peers in classrooms. 

Table 4.6:  Motivational component one: Contextual in class that is most similar to a 

teacher’s expectation of student accountability for knowledge.                    
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The second component tied to student-classroom behavioral engagement loaded 

Questions one, two, and eight (see Table 4.7 below).  It seems to connect the strongest again to 

the theme described as teacher’s expectation of student accountability for knowledge.  It is 

interesting to point out that Questions one and two correlated the most, especially for being 

online at home since that is the vehicle by which most flipped-classroom models transport their 

videos.   

Behavioral Engagement 

The first component to fit under the student-classroom behavioral engagement area 

correlated Questions four, six, seven, and ten (see Table 4.8 below).  These questions when put 

together seem to most appropriately fit under the theme related to students having a relationship 

of trust with the teachers as technology role-models.  The strongest correlations, between 

Questions four and six belie a distrust of students towards their teachers in using technology 

Table 4.7:  Motivational component two: Contextual at home that is most similar to teacher’s 

expectation of student accountability for knowledge.                    
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appropriately in the classroom, especially when the context of Question ten is taken into 

consideration. 

The second component to load shows a correlation between Questions seven and eight 

(see Table 4.9 below).  In this case, the focus of the questions seem to revolve around the 

behavior of the students related to technology.  Therefore it more closely relates to the theme of a 

student-centered use of technology. 

In summary, the statistical analysis of the survey which was designed to evaluate the 

student-classroom motivational and behavioral engagement levels, in fact loaded two 

components through factor analysis doing just that.  In addition, using scaling methods 

Table 4.8:  Behavioral component that is most similar to students having relationships of trust 

with teachers as technology role models.                    

 

Table 4.9:  Behavioral component that is most similar to students having relationships of trust 

with teachers as technology role models.                    
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(Dunn-Rankin et al., 2004),  further investigation revealed that two additional components were 

able to be differentiated within both motivational and behavioral engagement.  The themes 

discovered for those two areas were: (Motivational) a teacher’s expectation of student 

accountability for knowledge in the classroom and at home, (Behavioral) student’s having 

relationships of trust with teachers as technology role models, and (Behavioral) student-centered 

use of technology.  

 

Convergence of Mixed Methods Evidence 

The purpose of this study used sense-making theory as a framework to answer the 

following research questions: 

1. How is digital technology being integrated to impact student-classroom 

engagement? 

2. How does use of digital technology impact student-classroom interim-cognitive 

engagement?   

3. How does use of digital technology impact student-classroom meta-cognitive 

engagement? 

4. How does use of digital technology impact student-classroom motivational 

engagement? 

5. How does use of digital technology impact student-classroom behavioral 

engagement? 

The findings from the analysis of the three data sets (field notes, transcriptions, and 

survey) show that there were significant themes directly related to the impact of technology on a 

curriculum.  There were five specific themes defined by the field notes and the transcriptions:  

1. Students exploring a multiple number of challenging psychological activities 

increases interim-cognitive engagement. 

2. Students independently exploring information and resources increase meta-

cognitive engagement. 

3. Teachers reinforcing an expectation of student accountability for knowledge 

increases motivational engagement. 

4. Students having a relationship of trust with teachers as role models of digital 

citizenship increases behavioral engagement. 



79 

 

5. Student’s being the primary user of the technology in a lesson contributes to 

behavioral engagement. 

Three of these themes were also reinforced by analysis of statistical data derived from the 

participant survey.  The omission of question three (During the lesson, how often can a moment 

be described when technology being used was boring, difficult or uninteresting?) significantly 

raised the validity of the instrument (Crombach’s Alpha of 0.536).  The two areas that 

overlapped with the statistical analysis showed reinforcement by the omission of question five 

(During the lesson, how often can a moment be described when technology was distracting?) 

from the Scaling method analysis.  It also allowed the loading of four different components at the 

2-tailed level of significance at 0.01.  These four components in turn validated the following 

themes: 

1. Teachers reinforcing an expectation of student accountability for knowledge 

increases motivational engagement. 

2. Students having a relationship of trust with teachers as role models of digital 

citizenship increases behavioral engagement. 

3. Student’s being the primary user of the technology in a lesson contributes to 

behavioral engagement. 

These defined how the technology was being utilized in the lessons.  The type of 

technology being used seemed to have a direct impact on the level of engagement being 

observed as Dr. Puentedura suggested it would (Puentedura, 2008).  This suggests that the 

technology knowledge area of the TPACK plays a less important role in student engagement 

than the technology-pedagogy knowledge.  However, there also seemed to be an underlying 

prevalence to classroom norms. 

Summary 

In summary, analysis of field notes and transcripts with the statistical analysis of a 

Likert-scaled participant survey provided data.  Thematic analysis was then used to validate this 

data into five themes.  All six of those themes had similar results that demonstrated that the 



80 

 

integration of digital technology into current Texas high school curriculum amplified the already 

situational classroom engagement norm in existence through traditional pedagogy as evident by 

the interim-cognitive, meta-cognitive, motivational, and behavioral markers. 
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CHAPTER 5 DISCUSSION, CONCLUSIONS, AND IMPLICATIONS 

The purpose of this study was to identify and describe the gap that exists in student-

engagement between the outcomes of low- and high-digital technology integration into a 

curriculum.  This can be seen in the discrepancy of opinion as to how digital technology 

integration impacts student engagement.  It is evidenced by popular trends as can be found in 

social media (@hpedu, 2015), blogs (Sheninger, 2015; Tolisano, 2015), and books (Haertel & 

Means, 2003; Magana & Marzano, 2014; Moore & Kearsley, 2005).  There was one guiding 

question and five subsequent questions that framed this study: How is digital technology being 

integrated to impact student-classroom engagement?  The subsequent questions were: 

1. How does use of digital technology impact student-classroom interim-cognitive 

engagement?   

2. How does use of digital technology impact student-classroom meta-cognitive 

engagement? 

3. How does use of digital technology impact student-classroom motivational 

engagement? 

4. How does use of digital technology impact student-classroom behavioral 

engagement? 

Eight classrooms were observed, two each of English, Science, Math, and Social Studies.  

Four were self-assessed high-performing technology integration curriculums (one from each 

course listed above).  Four were self-assessed low-performing technology integration curriculum 

(one from each of the courses listed above).  Data was collected in the form of field notes, 

transcriptions of audio recordings (of the lessons), and a piloted survey given to the student-

participants.  Thematic analysis and Pearson’s Correlation were then used to analyze the data and 

sort out themes.  Thematic analysis defined five themes: 

1. Students exploring a multiple number of challenging psychological activities 

increases interim-cognitive engagement. 

2. Students independently exploring information and resources increase meta-

cognitive engagement. 
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3. Teachers reinforcing an expectation of student accountability for knowledge 

increases motivational engagement. 

4. Students having a relationship of trust with teachers as role models of digital 

citizenship increases behavioral engagement. 

5. Student’s being the primary user of the technology in a lesson contributes to 

behavioral engagement. 

Pearson's correlation confirmed three of the themes discovered by analysis of the field 

notes and transcripts:  

1. Teachers reinforcing an expectation of student accountability for knowledge 

increases motivational engagement. 

2. Students having a relationship of trust with teachers as role models of digital 

citizenship increases behavioral engagement. 

3. Student’s being the primary user of the technology in a lesson contributes to 

behavioral engagement. 

 

Discussion 

Overall, this study examined the use of technology being integrated into curriculum in 

four different subject areas in an effort to see the impact of the digital technology on 

student-classroom engagement.  The study used four different lenses to examine 

student-classroom engagement: interim-cognitive, meta-cognitive, motivational, and behavioral.  

The research question was: How is digital technology being integrated to impact student-

classroom engagement?  There were also five subsequent questions that needed to be answered: 

 How does use of digital technology impact student-classroom interim-cognitive 

engagement?   

 How does use of digital technology impact student-classroom meta-cognitive 

engagement? 

 How does use of digital technology impact student-classroom motivational 

engagement? 

 How does use of digital technology impact student-classroom behavioral 

engagement? 
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Interim-cognitive engagement was the focus on the short-term memory through active 

engagement (Inhelder et al., 1958; Jensen, 2008; Rogers & Sawyers, 1988).  It was identified 

during observation as moments of active participation with content, teacher, or peer.  It was also 

identified during transcript analysis, but was difficult to decipher as activation of prior 

knowledge was similar in nature to meta-cognitive engagement.  Meta-cognitive engagement 

was the focus on the recall of information from long-term memory (Inhelder et al., 1958; 

Wertsch, 1985).  Separation between meta-cognition and interim-cognition was identified based 

upon the momentary use of the information: assessment or lead-in to new information.   

For example, in Chemistry teacher Elliot’s class on day two the students used remote 

“clicker” hand-held devices to answer questions in a trivia-game style as activation of prior 

knowledge.  This was an active engagement exercise.  However, it was also an activation of 

long-term memory recall as well.  This means that both types of engagement were being 

simultaneously activated.   

Contrarily, U.S. History teacher Jim used flipped-classroom as a means to manage his 

course but still relied on direct instruction as a pedagogical format.  This in turn enabled him to 

be less engaging and more heteronomous in his course as noted by multiple commands of “write 

that down” or “highlight that.”  However, English teacher Brianna’s class used almost no 

technology to engage students during the two days of lessons.  Collaboration between the 

students were very high, which suggested in this example that digital technology was not 

necessarily directly responsible for the level of engagement being witnessed.  However, when 

student participants did use their cell phones to access information, it did show an increase in 

content related engagement.  The drawback is that the classroom culture and norm this example 

personified showed a lack of student perceived importance to remembering the information. 



84 

 

Motivational engagement referred to the factors that intrinsically or extrinsically urged 

students to participate or work towards a particular goal (Appleton, Christenson, Kim, & 

Reschly, 2006; Fullarton, 2002).  Even though the technology was used with the impression that 

it increases engagement, student motivation was not always apparent.  For example as reflected 

in the field notes, English teacher Alice’s class, student-participants were studying Media 

Literacy via video and breaking it down for detailed analysis.  However, the study of technology 

did not conclusively guarantee engagement as Alice’s classroom had about a consistent 40% off-

task behavior.  This suggests that technology as content provided no noticeable motivation for 

students.  Similarly, field notes showed in Algebra 2 teacher Natalie’s classroom, student-

participants were using technology to create videos explaining how to solve a math problem and 

then upload it onto the teacher’s blog.  In this case, Natalie’s students were overly interested in 

working on the technology, but not necessarily in the systematic process set up by the instructor.  

This suggested that while students practicing the use of technology was motivating, the 

pedagogy and content (math) was not.    

When looked at in a TPACK frame (M. J. Koehler & Mishra, 2009), this shows how the 

use of digital technology amplified engagement when the pedagogical practice was variable and 

not constant.  Where in the PCK model if the pedagogy was inconsistent and the content 

constant, we could expect a decrease in student-classroom engagement.  However, with the 

addition of technology into the TPACK model, the technology can compensate for a drop in 

pedagogy.  Therefore, it can be deduced that the use of digital technology in a curriculum can 

amplify those levels of engagement both positively and negatively. 

Behavioral engagement referred to the affects of behavior towards others in the 

classroom by students that impacted engagement (Archambault et al., 2009; Kohl, 1991; Minnett 
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et al., 2008).  This area overlapped significantly with the motivational engagement assessment.  

Similar to the interim-cognitive and meta-cognitive overlap, analysis of behavior and motivation 

were sometimes difficult to distinguish between. 

For example, in Alice’s classroom on day two, while the instruction was being 

conducted, only a couple of students put their heads down on the table.  Because the teacher did 

not correct the behavior, four more students soon were either asleep or mimicking sleep-like 

behavior.  This type of withdrawal prompted the teacher to change her instructional tactics.  The 

initial behavior of two students prompted four more students to expand the behavior until the 

entire class was impacted by the change in teacher initiated engagement approaches.  The teacher 

shifted from a more direct instructional approach to a more collaborative activity where the 

students were responsible for the accumulation of information.  This suggested that behavior, 

motivation, and collaboration are impactful in a push-pull reaction.  It also suggests that 

classroom culture and norms (in this case the sleeping) were able to override any benefit of the 

technology being used as a resource for future learning/knowledge.  However, the participant 

survey analysis also revealed a motivational desire for the students to make relevancy-based 

connections with the technology through social media, personal habits, and video games.  While 

these are not mutually exclusive, they do suggest that additional research needed to be performed 

in the creation of the participant survey. 

While conducting the study with student-classroom engagement as a focus, the research 

painted a very specific viewpoint.  It was that of an idealistic environment where technology was 

equally applied and student interest was not affected by past classroom environmental 

experiences.  However, usage of digital technology as a form of engagement varied from 

instructor to instructor and appeared to be based upon individualistic traditional pedagogical 
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styles creating different classroom cultures and norms.  The theme of the number of activities 

explored by students during the lesson confirmed the teacher-centered technology integration 

models such as LoTI (Moersch, 1995).  However, since the intent of this study was to focus on 

student-centered action, it would seem to indicate that there is a level of significance tied to 

cooperatively (student and teacher) generated instructional delivery that created engagement that 

was unique to each lesson based on situational context.  This is not an area that the research 

alluded to (outside the SAMR model (Puentedura, 2008)) or prepared the observer for as a 

possibility even though it fits comfortably within the TPACK framework (Mishra & Koehler, 

2006) as technology-pedagogy knowledge.  

Cooperatively generated instructional delivery as an outcome refers to the process 

notated where the teacher worked with students in an effort to create motivation and 

differentiated instruction.  This was observable as the teachers actively changed teaching tactics 

to help increase motivation and change behavior.  Students were used to actively engage fellow 

students and increase engagement in the classroom.  While this is usually considered normal 

pedagogy, the teacher’s act of cooperating with the students to find an activity that increased 

engagement by continually altering directions is what was the most noticed.  
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Conclusions 

During this study, the purpose was to describe the gap that existed between assumed 

outcomes and actual outcome regarding student-classroom engagement within Texas public high 

school curriculum with varying levels of technology integration.  The surveys showed a 

discrepancy in some thematic areas.  Specifically, it showed that student-participants were 

apathetic in their desire to use technology to keep engaged continuously, while some teachers 

espoused the idea that it was needed.  The transcriptions showed a consistency in the scaffolding 

used by teachers to either use technology regularly or mention it in passing as compared to 

traditional non-technological engagement.  Observations showed that student-participants either 

were compliant or non-compliant in engagement depending upon the level of student 

engagement expectation.   

When triangulated, this data lead to the first conclusion: technology by itself was not 

engaging in education.  Rather, it amplified the instructor’s daily routine of instructional 

pedagogy.    This agrees with the literature when negative behavior was evident in withdrawal 

and disengagement (Finn & Voelkl, 1993). 

The second conclusion was that while student-participants can learn from content-based 

technology, the role of the teacher was important.  The teacher was who facilitated the 

collaboration and content-driven engagement, this is reinforcing the existing literature (e.g. 

Schlechty, 2011).  If we accept the idea that no significant amount of learning can occur without 

engagement, then student-participants need facilitators much like the average person needs a 

personal fitness trainer to help regulate their physical training focus.  Without that level of 

regulation, then the student-participant can become systematically lost and become apathetic 

about learning or collaborating. 
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Implications 

Research indicates that students as learners need to be engaged with content, peers, or the 

instructor via motivation and behavior in order for knowledge in the form of content or skills to 

be segued from short-term memory (interim-cognition) to long-term memory (meta-cognition).  

This student-classroom engagement was the underlying focus of this study.  It took four 

predetermined engagement areas into consideration: interim-cognitive, meta-cognitive, 

motivational, and behavioral.  While analysis on the impact of technology integration took place 

on these four engagement areas, the triangulation of certain themes (via thematic analysis) 

showed three distinct implications. 

The first implication was convoluted.  It showed that initial research concerning TPACK 

theory suggested that students as learners needed to be engaged with content, technology, or the 

instructor (pedagogy).  The study, however, in answering how technology impacted student 

engagement, suggested that technology alone does not have any impact on curriculum by itself.  

It adds or distracts from (equally amplifying) the curriculum based upon how the teacher 

facilitates its use (application of technology-pedagogical knowledge area of the TPACK).  This 

implies that the separation of technology as an individual component from curriculum as a whole 

does not create a complete picture.  This reinforces the TPACK idea of visualizing the model as 

a Venn diagram (a visual representation of logical information depicted as circles that overlap 

other circles of information representing commonalities) (M. J. Koehler & Mishra, 2009).   

Technology as part of the curriculum only directly impacts the curriculum when it is used 

within either a pedagogical context (as a teaching method) or a content context (as a piece of 

technology specifically designed to handle the content at hand).  This was seen when chemistry 
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teacher Tabitha reinforced student-classroom engagement using cell phones in class to access 

information not available in the classroom.  Thus engaging students via  

 Interim-cognition through the instant use of technology to reinforce the lesson,  

 Meta-cognition through the acknowledgement of the information being accessible 

through technology,  

 Behavior and motivation through the allowing of the students to choose to use 

their personal technology providing for “buy-in” or intrinsic motivation and 

reaffirmation of the importance of their compliance (everybody was 

interdependent on the findings).    

It was also seen in Alice’s English class when students divided the teacher’s PowerPoint 

notes, researched, validated and then represented them to the class.  PowerPoint is the digital 

creation software used by teachers and students to fabricate slides to be projected either via 

computer screen or LCD projector during a presentation.  In this case, the technology being used 

(PowerPoint) was not the focus of the lesson, but the medium of the content by which 

engagement occurred.  The content on a PowerPoint was shared between the students and 

research was conducted with personal devices (mostly cell phones).  Because Alice used the 

PowerPoint as a medium (instead of worksheets), the students were using the technology to 

engage with the content and peers in the following manner: 

 Interim-cognition: the instant participation of collaboration between students, 

 Meta-cognition: the reinforcement of information being accessed from outside the 

classroom (real world) to lesson 

 Behavior and Motivation:  some students were dividing the information needed 

between them for quicker access, while other students were working 

cooperatively towards the end goal.  Students held each other accountable for the 

information being provided on the PowerPoint.  

The study acknowledged that students and teachers cooperatively construct a classroom 

culture with norms by building a social contract.  The second implication suggests that these 

classroom culture and norms supersede any intentions of increased engagement by the addition 

of technology.  In other words, if the teacher has a low expectation of work from students, the 
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addition of technology will by default not increase the expectation.  This social contract of the 

low expectation of work allowed the students to choose to not be engaged in the technology as 

directed.  Instead, it allows them to be engaged in off-task behavior.  This in turn coincided with 

the behavioral aspect of student-classroom engagement demonstrating that all four aspects 

(interim-cognitive, meta-cognitive, behavioral, and motivational) were interdependent upon each 

other.   

A good example of low engagement was Jim’s class, even though his class had an 

expectation of a flipped-classroom.  Flipped-classroom concept has become a growing trend in 

the U.S.  The selling points about the concept are increased assessment performance, increased 

engagement in the classroom, decreased discipline problems, and a shift from passive to active 

learners in the classroom (Bergman & Sams, 2014).  Theoretically, students individually review 

direct instruction at home before the assignment.  They then put into practice new knowledge 

during face-to-face meetings classroom meetings.  In relationship to this study, the flipped-

classroom model should have shown a shift of the instructor’s role from “sage on the stage” to 

mentor as students worked on classroom activities showing improvements in interim-cognitive 

and meta-cognitive functions as well as on-task behavior and intrinsic motivation.   

However, Jim insisted on lecturing throughout the lesson on both days in addition to the 

previous night’s videos.  Notes showed that he expected the students to put away all technology 

and take notes as he presented the information to them again, expanding on what they had 

already learned via video the night before.  While the impact of the flipped-classroom content 

could not be observed as field notes and transcriptions show, the pedagogical choice to override 

the flipped-classroom model intentions of the face-to-face meetings demonstrated a social 

contract of students secretly using technology to actively engage in off-task behavior.   This 
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reinforced the implication that classroom pedagogy cannot be separated from established 

concepts of technology use in the classroom.  In this case, just adding videos the night before, 

did not make his class a flipped-class model. 

The third implication revealed that efforts to use more technology in class demonstrated 

teachers and students constructing the needs or uses of technology together as part of the 

classroom culture.  In doing so, digital technology can be seen impacting engagement into 

existing curriculum through five means:  

1. Students exploring a multiple number of challenging psychological activities 

increases interim-cognitive engagement. 

2. Students independently exploring information and resources increase meta-

cognitive engagement. 

3. Teachers reinforcing an expectation of student accountability for knowledge 

increases motivational engagement. 

4. Students having a relationship of trust with teachers as role models of digital 

citizenship increases behavioral engagement. 

5. Student’s being the primary user of the technology in a lesson contributes to 

behavioral engagement. 

These five areas as discovered through thematic analysis show that two TPACK overlap 

areas of technology (technology-pedagogy knowledge, and technology-content knowledge) are 

very similar in nature.  For example, Alice’s class used PowerPoint in their lesson.  PowerPoint 

is a presentation software that alone defines it as Technology Knowledge.  However, Alice used 

it as a presentation style thus making it a technology-pedagogy knowledge.  Finally, Alice had 

her students use the PowerPoint slides as a form of content that resulted in research and 

validation or reaffirmation of the content on those slides making it a technology-content 

knowledge.   

Alice attempted, but could not rely on any of the one types of the TPACK areas 

(technology knowledge, technology-pedagogy knowledge, and technology-content knowledge) 

to engage her students.   Notes showed that, during class, she had to consciously change the 
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lesson to include the student use of all three areas of the technology area of the TPACK, in order 

to increase student-classroom engagement.  This suggests that student input on pedagogical 

choices are necessary for increases in student-classroom engagement regardless of intended 

technology integration in a curricular definition. 

Since the research was done in a Texas public classroom, it implies that the Texas 

teacher’s working definition of curriculum has changed.  In Texas, research shows that the word 

curriculum has previously referred solely to teaching standards known as TEKS (Texas Essential 

Knowledge and Skills).  However, when looked at through this third implication lens, the TEKS 

correspond to content only and that teachers are arbitrarily adding both pedagogy and technology 

into their day-to-day practice.  This shift in the conceptual understanding might imply that pre-

service teacher training and continuing teacher professional development focus on the working 

relationship between technology, pedagogy, and content in Texas. 

In summary, the purpose of this study was to discover the impact of technology on 

student-classroom engagement through the lenses of interim-cognition, meta-cognition, behavior 

and motivation.  The analysis of data collected through field notes, transcription of interactions, 

and student-participant surveys revealed conclusions that gave rise to three implications: 

1. Technology adds or distracts from (equally amplifying) the curriculum based 

upon how the teacher facilitates its use. 

2. The student-teacher social contract that defines the classroom culture and norms 

supersedes any impact of technology on student engagement. 

3. Texas teachers are changing their definition of curriculum from the law required 

TEKS to the application of the TPACK model. 
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Future Areas of Research 

There are several areas that could be improved upon for future research.  First, I would 

recommend that a researcher redesign the participant survey in such a way that it measures more 

than just the motivational and behavioral areas.  The survey used in this study turned out to be 

too narrow and focused too much on just the motivation aspects related to collaboration and 

direct engagement.  This means that it was only able to validate three of the five areas suggested 

by the field notes and transcriptions.  Secondly, I would suggest a more holistic approach to the 

questions.  This study focused on a more linear approach to the problem at hand.  However, a 

more systemic approach that takes into account the systems of functionality (engagement) within 

the systems of instruction (technology integrated curriculum) might better reveal deeper 

validation as to why the five themes are as impactful as they are.  Lastly, this study focuses on 

one Texas high school in eight classrooms.  Research can be performed to expand the limitations 

found in this study: more classrooms, more campuses, including more than just a Texas context, 

etc.     

 

Summary 

In summary, discussion of the findings revealed that there is a shift in the conceptual 

understanding of curriculum in Texas.  The conclusions showed the shift based upon analysis of 

the five types of digital technology integration themes as they impacted student-classroom 

engagement: 

1. Students exploring a multiple number of challenging psychological activities 

increases interim-cognitive engagement. 

2. Students independently exploring information and resources increase meta-

cognitive engagement. 

3. Teachers reinforcing an expectation of student accountability for knowledge 

increases motivational engagement. 
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4. Students having a relationship of trust with teachers as role models of digital 

citizenship increases behavioral engagement. 

5. Student’s being the primary user of the technology in a lesson contributes to 

behavioral engagement. 

All five of those themes had similar results and implied that the integration of digital 

technology into current Texas high school curriculum amplified the already situational classroom 

engagement norm in existence.  This also resulted in the implication that Texas teachers are 

altering their working definition of curriculum from TEKS to the TPACK framework. 
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APPENDIX A: EXEMPLARY EVIDENCE OF THEMES 
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APPENDIX B: CLASSROOM OBSERVATION FORM 
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APPENDIX C: TEACHER SELECTION SURVEY 

Who are you?  

  

1. How well do you know technology?  

  Really well 

  Decently 

  Not that well 

  Clueless 

 

2. How often do you use technology in the classroom?  

  All the time 

  From time to time 

  Every once in a great while 

  Don't really use it 

 

3. How do you think of technology in the classroom?  

  I only use PowerPoint and/or Document Cameras 

  I use computer labs for projects once in a while 

  I use computer labs whenever possible 

  A way to get students to participate in class 

  A way for students to learn at home before coming to class 
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APPENDIX D: PARTICIPANT SURVEY 
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APPENDIX E: IRB CONSENT FORMS 
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