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Abstract 

 

 

 E-textbooks have generated attention in education and the expectation to use the 

technology has become a requirement rather than an option. The purpose of this mixed method 

explanatory sequential study was to explain the impact that direct instruction on comprehension 

strategy and e-textbook feature connection had on secondary student comprehension.   Twenty-

four high school juniors in a physical science course participated in this study and were 

randomly selected within intact groups to be a part of either the experimental or comparison 

group. Results demonstrate that there was a significant difference between the experimental 

group who received direct instruction on strategy and feature connection and the comparison 

group who only received strategy instruction. To illuminate differences, follow up focus groups 

were conducted and results indicated that students preferred using the highlighting feature of an 

e-textbook.   
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CHAPTER 1: INTRODUCTION  

  

Statement of the Problem 

 

In 2012, the Obama administration, issued a call to action to integrate digital textbooks 

into all classrooms within five years. It is the goal of the administration that all schools integrate 

digital textbooks into the curriculum by the year 2017 (Toppo, 2012).  The purpose of this 

integration is two-fold: to assure the affordability of class materials and to foster student learning 

by providing access to current information. In addition to integrating e-textbooks into the 

curriculum, the Common Core State Standards (CCSS developed by the National Governors 

Association Center for Best Practices & Council of Chief State School Officers [NGA & 

CCSSO], 2010) requires teachers to prepare students for digital assessments. Sykora (2014) 

noted that Common Core assessments were designed to be taken online, which requires students 

to be comfortable navigating technology.  

As a high school English Language Arts teacher, I had a front row seat in witnessing the 

reading struggles of secondary education students. Unfortunately, there was little assistance 

provided to students due to a lack of teacher training in the content area of reading. Because of 

this inequity, I decided to pursue a PhD in Reading Education to learn skills and strategies during 

the matriculation process and apply them to the field of secondary education in the capacity of an 

administrator. When I returned to college as a doctoral student, I knew I was interested in 

exploring reading comprehension among high school students, but I was far from solidifying a 

clear research path or driving question to guide my research. As a graduate teaching assistant, I 

acquired an interest in technology as I worked with pre-service teachers to explore proper 

integration of technology into their future classrooms.  
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To alleviate the mounting cost of graduate school, I also started purchasing e-textbooks 

instead of traditional textbooks that are substantially more expensive and take longer to ship.  

When I started using e-textbooks, I had to acquaint myself with the different capabilities, 

features, and functions of the medium.  It was a learning curve, but in order to participate in my 

own classes with students that were using traditional textbooks, it was mandatory to familiarize 

myself with e-textbooks.   

The CCSS details expectations for technology integration into all content area courses. 

The English Language Arts (ELA) Anchor Standards of the Common Core state that students 

should be able to “integrate and evaluate information presented in diverse media and formats, 

including visually, quantitatively, and orally” (NGA & CCSSO, 2010). With the explosion of 

technology and one-to-one technology initiative implementation in schools, it is imperative that 

teachers understand how to provide meaningful instruction on how to maximize the use of these 

tools for the students’ benefit.  

To date, researchers (e.g. Shepperd et al., 2008; Woody et al., 2010; Jones & Brown, 

2011; Dobler, 2015; Rockinson-Szapkiw et al., 2013) have examined the differences in student 

learning, comprehension, and use between e-textbooks and traditional print textbooks; however, 

researchers have not examined strategy instruction and feature connection of an e-textbook while 

reading. Although technology integration in the classroom is new, there is still work to be done 

in building student comprehension, as the National Assessment of Educational Progress (NAEP) 

data show a decrease in eighth grade reading scores from 2013 to 2015 (2015). It is vital that 

teachers are provided meaningful professional development on how to integrate and use 
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technological tools as supplants rather than supplements in order to adequately prepare students 

to operate in a technologically-driven society.  

Purpose of Study 

 

 The purpose of this study was to examine the impact of explicit strategy instruction and 

e-textbook feature connection on student comprehension. Researchers have studied students’ 

learning experiences by examining comprehension growth and affinity towards e-textbooks as 

opposed to traditional printed textbooks, but they have failed to examine the impact teacher 

instruction plays on student understanding and usage of e-textbooks.   

This study sought to explain how providing direct instruction to teachers on connecting e-

textbook features to comprehension strategies improves student comprehension of an 

informational e-textbook. Collaborating with a secondary science teacher to develop and 

implement multiple lessons to provide student instruction on specific features (e.g., highlighting, 

note-taking, and strikeouts) of an e-textbook and how to use those features to accomplish 

specific reading strategies such as summarization and question generation accomplished this 

goal. Using Kintsch and Van Dijk’s (1978) reduced summarization rules, students learned how 

to apply e-textbook features to reduce a text to a concise summary. Students received instruction 

on how to generate notes while reading from an e-textbook to formulate critical thinking 

questions that would test their comprehension of the text’s content. I exposed the students to 

additional features of the e-textbook such as the searching, defining, and bookmarking 

capabilities in efforts to provide an easier transition to reading electronically. My hypothesis was 

that students who were taught how to connect metacognitive strategy instruction to features of 

the e-textbook would show increased reading comprehension versus the control group which was 

only provided strategy instruction.  
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 The participants in this study were 24 eleventh-grade students who matriculated in a high 

school in the southern United States. Three intact classes received either strategy instruction and 

e-textbook feature connection or only strategy instruction. The criteria to participate in this study 

were physical possession of a school-administered iPad device with accessibility to a physical 

science e-textbook. All three classes were team taught by me and the participant teacher. I taught 

comprehension strategies and e-textbook feature connection. The participant teacher integrated 

the physical science content and metacognitively modeled strategy choices and e-textbook 

feature use and connection. One group of students received feature-plus-strategy connection 

instruction. Two groups of students received the strategy-only treatment. All participating 

students completed a pre- and post-test to determine growth in content knowledge. Participants 

also completed two surveys to determine their knowledge of an e-textbook and metacognition 

while reading from an e-textbook. Finally, students participated in focus-groups to provide me 

with further information on what the students believed influenced their comprehension while 

reading from an e-textbook.  

Theoretical Framework 

In an effort to understand student interaction with e-textbooks and reading strategies, I 

used several theories to anchor and/or support the research outcomes. Metacognition is an 

integral component to achieving reading comprehension, but the actual use of metacognition can 

only be achieved by supporting and/or teaching the use of metacognitive strategies (Magaldi, 

2010).  This study examined and observed students’ metacognition while reading from an e-

textbook. To measure student metacognition, students used a survey wherein they reflected on 

their reading behaviors while reading from an e-textbook.  
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I used the theory of self-regulation to understand student feature choices and the 

customization of learning. Metacognition is a component of self-regulation which addresses how 

a learner understands and controls their learning environment (Schraw, Crippen, & Hartley, 

2006).   

Finally, applied to this study was the New Literacies theory as e-textbooks qualify as a 

new information communication technology (ICT). Further, reading from an e-textbook 

potentially impacts the way learners comprehend text. According to Leu (2000), technological 

literacy has become an advancer of society and has changed the way we seek and gather 

information. Further, Leu asserted that technology has affected the way people gain, process, and 

retain information. As a result, strategies, skills, and dispositions that were once prevalent in 

education no longer seamlessly fit into what literacy means or how to achieve it. 

Metacognition 

Metacognition is a key component to reading comprehension. It enables us to be 

successful learners and has been associated with intelligence (Borkowski, Carr, & Pressley 1987; 

Sternberg, 1984; Sternberg, 1986a; Sternberg, 1986b).  Metacognition, or executive control of 

learning, is a complex construct that is still actively studied and researched today. Flavell (1976, 

p. 232), who first coined and introduced the term “metacognition” into education, defines it as 

the following: 

 Metacognition refers to one’s knowledge concerning one’s own cognitive processes and 

products or anything related to them…the active monitoring and consequent regulation 

and orchestration of these processes in relation to the cognitive objects on which they 

bear, usually in the service of some concrete goals or objectives (p. 232). 
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Stemming from Flavell’s seminal work (1976), various researchers have sought to provide 

clarity and understanding of metacognition and all its components. Hacker (1998) detailed 

metacognition as including knowledge of one’s own cognitive and affective processes, as well as 

the ability to monitor and regulate those states. Schraw and Dennison (1994) explained 

metacognition as “the knowledge and awareness of one’s own cognitive process and the ability 

to regulate, evaluate, and monitor one’s thinking” (p. 46).  Livingston (1997) defined 

metacognition as “higher order thinking which involves active control over the cognitive 

processes engaged in learning” (p. 1).   Finally, Griffith, and Ruan (2005) defined metacognition 

as awareness and judgement about an event gained through experience. Largely, there is a 

consensus among researchers that metacognition refers to the “knowledge about cognitive states 

and abilities that can be shared among individuals while at the same time expanding the 

construct to include affective and motivational characteristics of thinking” (Paris & Winograd, 

1990, p.15). 

 Within the body of literature on metacognition researchers (e.g., Schmitt & Newby, 

Livingston, Schraw & Moshman, Brown & Baker, & Jaccobs & Paris) hone in on the 

phenomena of knowledge and regulation of cognition. Schmitt and Newby (1986) defined 

knowledge as one’s awareness of cognitive resources in relation to a task. Livingston (1997) 

provided a three-fold perspective of metacognitive knowledge, stating that knowledge comes in 

the form of person, task, and strategy variables.  Person variable knowledge is the “general 

knowledge about how human beings learn and process information” (Livingston, 1997, p .1). 

Task variable is knowledge about the “nature of the task and the type of processing demands that 

it will place on the individual” (Livingston, 1997, p. 1), and strategy variable is “knowledge 

about both cognitive and metacognitive strategies, as well as conditional knowledge about when 
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and where to use such strategies” (Livingston, 1997, p. 2). Brown (1987) and Baker (1991) also 

made the distinction between knowledge of cognition and regulation of cognition. Schraw and 

Moshman (1995) defined knowledge of cognition as knowledge about one’s own cognition or 

cognition in general. Jacobs and Paris (1987) identified three types of metacognitive awareness 

that can stem from knowledge of cognition. Declarative knowledge is knowledge about oneself 

as a learner. Procedural knowledge refers to knowledge on the execution of procedural skills. 

Finally, conditional knowledge is understanding and knowing when and why to apply cognitive 

knowledge in a given situation (Jacobs & Paris, 1987).  

The second phenomenon of metacognition is the regulation of cognition. Schmitt and 

Newby (1986) argued that in order to regulate cognition, one has to plan, monitor, and revise in 

order to repair a breakdown in comprehension. Schraw and Moshman (1995) added that in order 

to regulate one’s cognition, one must employ metacognitive strategies in order to assist in 

controlling one’s own thinking and learning. While regulating one’s cognition, one must 

establish automatic skills which are planning, monitoring, and evaluating (Jacobs & Paris, 1987). 

In simpler terms, these skills are described as “planning one’s next move, monitoring the 

effectiveness of any attempted action, and testing, revising and evaluating one’s strategies for 

learning” (Baker & A. L. Brown, 1984, p. 354). Taking a closer look, Schraw and Moshan 

(1995) described the skill of planning as a learner’s ability to select appropriate strategies in 

order to impact performance. Once the strategies are selected, it is then up to the learner to 

determine if the selected strategies are working in the context of the learning activity. This can 

be done by self-testing or self-questioning (Eker, 2014; Schmitt, 1986; Schraw & Moshman, 

1995). The final skill in regulating cognition is evaluation/regulation. Once the learner has 

chosen a strategy (planning), and checked the strategy for its effectiveness (monitoring), he or 
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she should next evaluate or re-evaluate the goal for learning. Zimmerman (2000) noted that 

learners who have acquired metacognitive strategies should evaluate themselves at the end of the 

process. 

Connection to Study 

 When students are working to comprehend material in the physical science e-textbook 

metacognition is at work. Although this is a behavior that is difficult to observe, traces of the 

metacognitive process can be found while witnessing the students make decisions about features 

that potentially aid in their comprehension process while reading from an e-textbook.    

Self-Regulated Learning 

Metacognition cannot be discussed without regulation; however, experts have noted 

(Pintrich, Wolters & Baxters, 2000) there is confusion about metacognition and self-regulated 

learning as constructs. Furthermore, there is little distinction between self-regulation and self-

regulated learning (Massey, 2009, p. 389).  Zimmerman (2000) defined self-regulated learning as 

“self-generated thoughts, feelings and actions that are planned and cyclically adapted to the 

attainment of a personal goal” (p. 14).  Pintrich, Wolters and Baxter (2000, p. 4) expanded self-

regulated learning to include “monitoring, controlling, and regulating cognition and monitoring, 

controlling and regulating other factors that can influence learning such as motivation, volition, 

effort and the self-system.” Arslan (2006) described metacognition as a skill to understand and 

monitor the metacognitive process.  

 Metacognition and self-regulated learning are often grouped together, but it is important 

to distinguish that these concepts do not perform the same tasks. Massey (2009) noted theories of 

self-regulation are often combined with “theories of motivation, theories of metacognition and 

theories of learning” (p. 391). Self-regulation is most often situated as a subset of metacognition 
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(Baker, 2002; Griffith & Ruan, 2005). In order to regulate the constructs that make up 

metacognition (knowledge and control), one must self-regulate and self-monitor their interaction. 

Massey (2009) offered a visual representation of metacognition and how self-regulated learning 

connects metacognitive knowledge and control (p. 391).  

Figure 1 

The Connection of Metacognition and Self-Regulation (Massey, 2009) 

 

 

 

 

 

Massey’s visual representation of metacognition connects to Zimmerman’s (1990) general 

components of metacognition and self-regulated learning, which include metacognitive 

knowledge, judgements, and monitoring, as well as self-regulation and control. Massey’s visual 

representation of metacognition (see Figure 1) suggests that although metacognition and self-

regulated learning are separate theories, they still work together.  

Connection to Study  

 Self-regulation is a component of metacognition. A part of being metacognitive is a 

reader’s ability to regulate their learning while reading from text. In this study, after students 

received instruction about how to apply metacognitive strategies while reading from an e-

textbook, each student had to regulate his/her learning once the intervention was complete. 

Selecting specific strategies or e-textbook features shows self-regulation on the part of the 

student as these strategies or features are used to either repair or monitor comprehension.  

Metacognition  

Knowledge of Component 

 Knowledge of self as 

learner 

 Knowledge of aspects of 

task 

 Knowledge of strategy use 

Self-regulated learning: 

interaction of knowledge and 

control through self-monitoring 

Control Components 

 Planning actions 

 Checking outcomes 

 Evaluating progress 

 Testing and revising 

strategies 
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New Literacies Theory 

Since the proliferation of e-readers, Kindles, iPads, and other digital reading platforms, 

the activity of reading and literacy has become deictic.  This means that literacy is rapidly 

changing because of new information and communication technologies (Leu, 1997, 2000). 

Literacy, once a stagnant concept, now depends on how the reader adapts to present and future 

platforms for accessing information.   

Changes in what it means to be literate have prompted researchers to develop theories in 

efforts to explain what these changes mean for reading and its field of study.  On the forefront of 

documenting and explaining these changes, researchers (e.g., Castek, 2008; Coiro, 2003; Henry, 

2006; International Reading Association, 2009; Lankshear & Knobel, 2006; Leu et al. 2013; 

New London Group,1996) have developed and studied the theory of New Literacies in efforts to 

account for the rapid changes in literacy.  This theory is complex as there are multiple points of 

view on the changes that are taking place in literacy.  Street (2003) claimed that new literacies 

capture new social practices of literacy.  Other researchers and literacy organizations (Castek, 

2008; Coiro, 2003; Henry, 2006; International Reading Association, 2009) view new literacies as 

a way to study emerging skills, strategies, and dispositions that are essential for online research 

and comprehension.  Researchers (Kress, 2003; Lemke, 2002) also viewed new literacies as a 

new discourses or semiotic context. Regardless of the different perspectives in new literacies, 

either cognitive and language processes or social practices, the literacy community agrees on the 

need to make adjustments in literacy to adapt to new and emerging technologies.  

To account for and attempt to explain the changes in literacy, the theory of new literacies 

has become dual: lowercase (New literacies) and uppercase (New Literacies). For the purposes 

of this study, special attention was paid to the (uppercase) New Literacy theory. In efforts to 
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illuminate the ideas and perspectives of New Literacies, Leu et al. (2013) outlined eight central 

principals: 

1) The Internet is the generation’s defining technology for literacy and learning 

within our global community. 2) The Internet and related technologies require 

additional new literacies to fully access their potential. 3) New Literacies are 

deictic 4) New Literacies are multiple, multimodal, and multifaceted. 5) Critical 

literacies are central to new literacies. 6) New forms of strategic knowledge are 

required with new literacies. 7) New social practices are a central element of new 

literacies. 8) Teachers become more important, though their role changes, with 

new literacy classrooms. (p. 1158)  

For the purposes of this research, new literacies remains defined as skills, strategies, and 

dispositions necessary to successfully use and adapt to the rapidly changing information and 

communication technologies (ICT) and context that continuously emerge and influence all areas 

of personal and professional life as student participants in this study are implementing strategies 

taught by the researcher while reading from an e-textbook. New Literacies allow people to use 

the Internet and other ICTs to identify important questions, locate information, critically evaluate 

the usefulness of that information, synthesize information to answer those questions, and then 

communicate the answer to others.  Reading from an e-textbook does not necessarily qualify as 

online reading; however, it does classify as an ICT that modern students are navigating and 

employing new strategies in order to obtain literacy.  In addition, depending on the type of e-

textbook, students may find themselves navigating online reading from active links provided 

within an e-textbook.   
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Leu et al. (2013) detailed eight central principals to further explain the New Literacy 

theory. Although eight principals are identified, this study focused on four principles of New 

Literacies theory to frame the researchers’ investigation on e-textbooks and secondary 

comprehension. 

Leu et al. (2013) first principle states "the Internet and related technologies require 

additional new literacies to fully access their potential” (p. 1159).  This principle noted that 

foundational literacies needed to be expanded and possibly connected to emerging new literacies 

skills, strategies and dispositions in efforts to understand new technologies. Leu et al. (2013) 

described foundational literacies as skills or strategies used with traditional text reading and 

writing. These strategies could include, but are not limited to word recognition, vocabulary, 

comprehension or inferential reasoning. The researchers argued that foundational skills could 

cross-over to ICTs or online reading experiences, but they needed to be re-worked to fit the new 

reading experience. Furthermore, Leu et al. (2013) cautioned that these foundational literacies 

could not be sustained individually while using the Internet or other ICTs. Thus, there is a need 

for connectedness of foundational literacies and new literacies.  

The next principal described New Literacies as deictic.  Leu et al. use the term deictic to 

describe the rapid changes occurring in literacy because of new technologies (2004; 2013).  

While explaining the need for New Literacies, Leu et al. (2004) asserted that there was a time 

when the development of new technologies moved at a slow pace; however, this does not reflect 

modern times with new versions and upgrades of different technologies available more often, 

and New Literacies attempts to keep up with the changing technologies and how they impact 

literacy. Leu et al. (2013) postulated two sources for the deictic changes in literacy. The first 

source projected the development of new technologies transforms previous literacies, which 
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impacts what it means to become literate (Leu et al., 2013). The second source suggested that we 

recreate or reconstruct new social practices when new technologies emerge. This means that our 

ideas on what it means to be literate and how we interact socially change with the development 

of new technologies. Leu et al. (2013) cautioned “the already rapid pace of change in the forms 

and functions of literacy is exacerbated by the speed with which new technologies and new 

social practices are communicated” (p. 1160). Therefore, it is crucial for researchers, 

practitioners, and developers of technology to collaborate on what it means to be literate while 

using new technologies, in efforts to provide a clearer understanding to the consumer of these 

technologies.    

The third principal declared new forms of strategic knowledge are required with new 

literacies. With the emergence of new technologies comes the necessity to devise new skills and 

strategies for learners to achieve literacy. Devices come equipped with multiple functions, 

features, and capabilities that the reader has to navigate in efforts to become literate. Lawless, 

Mills, and Brown (2002) suggested that features like hypertext and embedded forms of media 

can distract the reader from important information, and because of this it is important to be 

proactive in developing new strategies to support readers when using new forms of technology. 

The principle of New literacies also encompasses the different types of strategies that are 

emerging or need to be developed in order to become literate.  

The final principle used in this study states teachers become more important, though their 

role changes, within new literacy classrooms. There is an assumption that students typically 

know more about ICTs and online activity than their teachers; thus, it has become necessary for 

the teacher to be collaborative with his/her students. Leu et al. (2013) suggested that teacher and 

student collaboration on new literacies may lead to an enhancement of literacy skills. There will 
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always be a need for teacher facilitation; however, the outlook and perspective on what it means 

to be a teacher or teach in a new literacy classroom is evolving. Leu et al. suggested that instead 

of dispensing literacy skills, teachers will rather orchestrate learning contexts (2013). This means 

that teachers will be responsible to guide student learning through multiple types of digital 

media; thus, an emphasis should be placed on technology integration in all teacher training 

programs and professional development for teacher to continue education.  

Connection to Study 

With the implementation of e-textbooks in the classroom and the demands that CCSS has 

placed on students to demonstrate a “command of technology” (Avila & Moore, 2012), it has 

become essential that researchers understand how technology impacts literacy, and to understand 

the impact e-textbook have on student literacy it is imperative to position New Literacies as a 

framework.   New Literacies sought to understand not only how new technology impacts student 

learning experiences, but also explore strategies, skills or dispositions that are needed to facilitate 

learning with new technologies. In this study students used an e-textbook which qualifies as a 

New Literacy but the missing component or what is unclear is what strategies are aiding in 

comprehending content read from an e-textbook, which is also a component of new literacies. 

Furthermore, this study illuminated the teacher’s role in facilitating learning when using an e-

textbook.  

Research Questions  

This study examined and investigated the primary research question: How does direct instruction 

on the connection of comprehension strategies and features of the e-textbook in a public high 

school science class impact student comprehension? To illuminate and understand what 
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specifically impacted student comprehension when reading from an e-textbook, I developed two 

sub-questions.  The sub-questions are the following: 

a. How are students metacognitively using features of the e-textbook? 

 

b. What features of the e-textbook support comprehension? 

 

A variable is a characteristic or attribute of an individual or an organization that can be measured 

or observed and that varies among the people or organization being studied (Creswell, 2009, p. 

50). Presented in this study were the following variables: 

 Variables  

1. Independent variable: The presence of strategy instruction in all groups.  

2. Dependent variables: Student comprehension and metacognition in all groups.  

 

Definition of Terms 

 

Direct instruction: An approach to teaching. It is skills-oriented, and the teaching necessitates 

teacher-directed instructional practices. It emphasizes the use of small-group, face-to-face 

instruction by teachers using carefully-articulated lessons in which cognitive skills are broken 

down into small units, sequenced deliberately, and taught explicitly (Carine, 2000). 

Electronic textbook (e-textbook): A book-length publication in digital form, consisting of text, 

images, or both, readable on computers or other electronic devices.  

Information communication technologies (ICTs): “An umbrella term that includes any 

communication device or application, encompassing: radio, television, cellular phones, computer 

and network hardware and software, satellite systems and so on, as well as the various services 

and applications associated with them, such as videoconferencing and distance learning” (Rouse, 

2005 para., 1).  
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Informational text: A text whose primary purpose is to convey information about the natural 

and social world (Duke & Bennett-Armistead, 2003).  The elements of an informational text may 

include the following five elements: the author’s purpose, major ideas, supporting details, aids 

and vocabulary. The structure of informational texts typically includes enumeration, time order, 

compare and contrast, cause and effect and question answer (Marinak & Gambrell, 2009).    

Metacognition theory: The knowledge of one’s cognitive and affective processes as well as the 

ability to consciously and deliberatively monitor and regulate those processes (Hacker, 1998). 

Self-regulated learning: A person’s ability to understand and control his or her learning 

environments (Schraw, Crippen, & Hartley, 2006). 

New Literacies theory (upper): Broader more inclusive concept that includes those common 

finding emerging across multiple, lowercase theories.  New social practices emerged from new 

technologies that have an impact on literacy (Leu et al.2004; Leu et al.2013) 

New literacies theory (lower): Explores specific areas of new literacies and/or technologies; 

new skills, strategies, dispositions, and social practices that are required by technologies for 

information and communication (Leu et al.2013). 

Reading comprehension: An active and complex process that involves understanding of written 

text, developing and interpreting meaning, and using meaning as appropriate to type of text, 

purpose, and situation (NAEP, 2009). 

Reading comprehension strategies: Conscious and flexible plans that readers apply and adopt 

to a variety of texts and tasks (Pearson et al.1992). 

Limitations 

 

I made multiple attempt to prevent limitations that appeared in this study; however, the following 

limitations were present:  
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1. Time with materials 

a. Teacher: The study was a total of eleven weeks—two weeks of teacher training, 

two weeks of instruction, and seven weeks of collecting data. Ultimately, the 

participant teacher did not feel comfortable teaching the reading strategies or 

features connections. In efforts to ensure delivery of the treatments, I became a 

participant observer by providing pivotal instruction to treatment groups.  

b. Student: I taught strategies using a layering effect. Therefore, students had only 

one week between treatments to show use or mastery of each reading strategy 

and/or reading strategy and feature connection.  

2. Materials: Although students were required to bring their iPad to class with them daily, 

some participants failed to abide by this standard, thus missing key practice time with 

group specific treatments.  

3. Building infrastructure: Although some students had the appropriate materials, their iPads 

were often dead. Unfortunately, the room was only equipped with six electrical sockets, 

which allows for only twelve potential outlets for charging. However, the grouping of the 

desks did not allow students to reach sockets without discomfort or disruption to the 

classroom setting.  

4. Sample size: The total number of participating students was 24. Multiple efforts were 

made to recruit student participants; however, the participant criteria of this study 

prevented many students from participating, as they no longer had physical possession of 

the technology due to various circumstances.  

5. Attendance: Students were occasionally absent from class. Two students were suspended, 

one student was expelled, and one student suffered from a chronic illness and was 
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frequently absent. These students may have missed pertinent information pertaining to 

their treatment group and practice time.   

6. Participant observer: The researcher and teacher team taught the treatments to both 

groups.  

7. Instruction delivery: Prior to the study, students were accustomed to completing an 

assigned content literacy guide for credit. The content literacy guide featured fill-in-the-

blank questions and was developed by the teacher participant. For the study, the teacher 

was asked to cease the implementation of the content literacy guides and to instead task 

students with developing their own notes and questions while reading from an e-

textbook.  

Organization of Remaining Chapters  

 

A detailed description of this study is organized into five chapters. Chapter 1 explains the 

trajectory of the integration of e-textbooks into American classrooms. It also provides a brief 

rationale for the examination of reading strategy instruction and e-textbook features by 

discussing the problem, purpose, and background of the study.  Chapter 1 also provides essential 

research questions that guide the study, a brief synopsis of the research design, unavoidable 

limitations that arose during the duration of the study, and definitions of key terms. Chapter 2 

provides a detailed description and synthesis of existing literature pertaining to the study. This 

includes a description of research that was conducted in the following areas: e-textbooks, new 

literacies, self-regulation, metacognition, and reading comprehension strategies. Chapter 3 

provides a detailed description of the methods and procedures used in this study. This includes a 

detailed description of the setting, participants, materials, variables, research design, and 

procedures. Chapter 4 describes the analysis of the quantitative and qualitative data collected for 
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this study. This includes scores on the pre- and post-content exams, i-MARSI survey results, e-

textbook surveys, codes and themes derived from observations and field notes, and interviews 

from the study. Finally, chapter 5 discusses the results as they pertain to the guiding research 

questions for this study. This chapter also expands upon the implications of the study’s 

limitations, as well as areas that necessitate future research. 
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Chapter 2: Review of Literature 

 

In 2012, the Obama Administration asked that all schools accelerate the transition to 

digital textbooks (Toppo, 2012) with the goal of using only digital textbooks in classrooms by 

2017.  The administration argued that by switching to digital textbooks, teachers will have access 

to current and real-time information, educational costs for textbooks would decrease, and 

students would become more efficient learners. Researchers have conducted few studies to 

understand the impact of reading from an electronic textbook (e-textbook), and because of this 

shortfall, it is still unclear if reading from an e-textbook will affect student comprehension.   

Without comprehension or understanding of text, reading is impossible.  In early 

childhood and elementary school, students acquire the basic foundations of reading, including 

phonemic awareness, phonics and the ability to decode.  Gough and Tunmer’s (1986) suggested 

reading comprehension is an outcome of the development in two basic areas: decoding skills and 

language comprehension. However, what happens when students who do not obtain grade-level 

appropriate skills are promoted to the next grade level?  To further complicate this matter, Gough 

and Tunmer’s Simple View of Reading evolved into more of a complex view, as researchers 

have identified other skills (such as metacognition, comprehension monitoring, and the use of 

comprehension strategies) that are necessary to become a successful reader.   

Rather than simply reading and comprehending text from traditional textbooks, students 

are now asked to know how read from diverse multi-media formats, analyze online information, 

and to operate an e-textbook for the purposes of comprehension.  In addition to the possibility of 

transitioning to using e-textbooks exclusively by 2017, school districts are already adopting one-

to-one laptop or iPad initiatives, which give every student within the district access to technology 

to either a laptop or an iPad (Coiro, 2016). Now there is an added layer for teachers to integrate 
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technology into the curriculum. Schugar, Smith and Schugar (2013) noted although teachers 

believe it is important to integrate information and communication technologies (ICTs) into the 

classroom practice, “their implementation lags behind their beliefs” (p. 617).  Although teachers 

may be uncomfortable or lack sufficient knowledge on how to integrate technologies into their 

classroom practice, it is still important to provide explicit instruction on how to read and transfer 

traditional reading strategies to assist in reading from an electronic platform.   

State of Adolescent Literacy 

The field of education is constantly changing, but some argue that it is not changing fast 

enough.  Educational initiatives shifted from “No Child Left Behind” which was a response to a 

concern that American students were no longer able to compete internationally; therefore, the 

attention was refocused on Reading and Math content areas to Common Core State Standards 

(CCSS), which now guides teachers to provide rigorous instruction in Math and English (Klien, 

2015).  CCSS standards were developed in order to prepare students to compete globally (NGA 

& CCSSO, 2010) and to provide proper preparation for students to thrive and compete after 

graduating from high school for either college or immediate transition into the work force.  To 

comply to CCSS, standards, students are expected to be exposed to a 50-50 balance of literary 

and informational reading in kindergarten through fifth grade and receive a substantial increase 

of literary non-fiction text in sixth through twelfth grade (NGA & CCSSO, 2010).  With the 

increase of informational text in all grade levels, there seems to be confusion about what 

qualifies as an informational text (Maloch & Bomer, 2013).  Duke defined informational text as 

“text written with the primary purpose of conveying information about the natural and social 

world (typically from someone presumed to be more knowledgeable on the subject to someone 

presumed to be less so) and having particular text features to accomplish this purpose” (2000a, p. 
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205). Common Core identifies four types of informational text that students should be exposed to 

during the matriculation process:  literary nonfiction, expository, argument or persuasion, and 

procedural (NGA & CCSSO, 2010).  Young and Ward (2012) gave detailed descriptions and 

examples of each type of prescribed text. They are as follows: 

Literacy nonfiction is a short text that includes personal essays, speeches, opinion 

pieces, essays about art of literature, biographies, memoirs, journalism, and 

historical, scientific, technical, or economic accounts (including digital sources) 

written for a broad audience. Expository texts contain tables of contents, indexes, 

or other navigational devices so that readers may read only the portions of the 

books that interest them, making it unnecessary to read the books cover to cover. 

Argument texts provide evidence with the intent of influencing the beliefs or 

actions of the target audience. These texts typically include claims, evidence, and 

warrants to explain how the evidence is linked to the claims. Procedural text 

provides step-by-step guidelines that describe how to complete a task. (para, 6, 

10, 12-14)  

For the purposes of this research special attention will be paid to expository text, as 

students seem to struggle with the complexities of this format due to additional skills needed to 

comprehend this style of text. Expository texts require students to make inferences, solve 

problems, reason, and use complex and varied text structures that differ when reading from a 

narrative text (Snow, 2002). Expository text can be consumed in increments and does not need to 

be read in a systematic order.  Expository text typically uses genre-specific structures, such as 

description, cause and effect, comparison and contrast, problem solution, question and answer, 

and temporal sequence (Young & Ward, 2012).  Many secondary students struggle to read 
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complex expository text, such as science textbooks (Roberts et al.2012). In addition to lacking 

background knowledge in the content of science, there are compounded issues such as unfamiliar 

multisyllabic words, unfamiliar facts, and lack of knowledge both academic language and 

vocabulary (Carnine & Carnine, 2004; Oliver, 2009) that interfere with student understanding.  

As a part of comprehension, readers need to be familiar with vocabulary presented within a text, 

and unfortunately, this is not always the case.   

The Common Core State Standards created a staircase of increasing text complexity, so 

that students are expected to both develop their skills and apply them to more and more complex 

texts (CCSS, 2010). Although the CCSS increased the rigor and demands of the type of reading 

students are doing, the NAEP report card suggests students in secondary education still struggle 

with reading.  The NAEP report card reveals that eighth-grade students’ reading scores decreased 

in 2015 from 2013 by two points (NAEP, 2015).  With the release of the NAEP reading data and 

the implementation of CCSS, there is still a concern with the state of adolescent literacy.  

Since technologies, devices, and applications are constantly changing, the ways we 

access information similarly evolved (Leu, Kinzer, Coiro, Castek, & Henry, 2013). These subtle 

changes to the way we obtain information impact the way we seek, retain, and gain information.  

With the development of new technologies and applications, adolescents are expected to 

understand and use print and nonprint resources across the disciplines (ILA, 2012). Moje (2008) 

argued texts have become increasingly complex, multimodal, and necessary for discipline-

specific learning and middle and high-school students must adapt by using more advanced, 

specific strategies for deeper understanding and composing. Many schools have replaced 

traditional textbooks with e-textbooks that are accessed using e-readers, tablets, or laptops (ILA 

position statement, 2012). Researchers have pointed out advantages to transitioning from 
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traditional to e-textbooks (i.e., cheaper cost, quicker availability of new information, easier 

transportability, and differentiated instruction) (Kim & Jung, 2010). Exposing students to 

technology such as e-textbooks can prepare them to become productive citizens in the 21st 

century (ILA, 2012).  

Defining E-Textbooks  

Electronic textbooks are defined in various ways throughout the literature; some studies 

have referred to them as electronic books (e-books), digital books, and of course, electronic 

textbooks (e-textbooks). Chesser (2011) noted that there still uncertainties about what qualifies 

as an e-textbook. There are differing opinions on the usage, design and purpose for reading an e-

book. Although, an e-book was not used in this research, it was still important to compare and 

contrast the differences and similarities of each style to book. Grudizen and Casey (2008) stated 

e-books are print books that have been completely converted to or originated in a digital format. 

Daniel and Woody (2013) offered that e-books are used for personal goals and pleasure reading, 

while e-textbook readers have the additional goal of learning or memorizing portions of the text. 

Rockinson-Szapkiw et al. (2012) determined that e-textbooks are digital and accessed through 

computer screens or mobile devices. Lee, Mossom, and Kok-Lim (2013) offered that e-textbooks 

are digitized forms of textbooks which need endorsements by the national or state government 

when used in compulsory public education systems. What remains consistent about digital 

textbooks is the exchange of information to the reader based on interaction with the digital 

platform.  

Although there is a lack of consistency within the body of literature, it is vital to note that 

there are significant distinctions between these types of electronic texts. Researchers group 

electronic texts into four categories (enhanced e-textbook, basic e-textbook, e-book, and digital 
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textbook), and two styles of formats (page fidelity and reflowable).  Upon closer inspection of 

the different styles and formats of e-textbooks, there are similarities.    

Walling (2014) identified a basic e-textbook as an electronic version of a printed 

textbook.  Chesser (2011) identified two types of formats for electronic textbooks:  page fidelity 

and reflowable.  Like basic e-textbooks, page fidelity e-textbooks are scanned pictures of the 

print version of the book.  An example of this is a PDF file with no dynamic media, inactive web 

links, and no capability to manipulate (e.g., pinch, to increase, or decrease) font or pictures.   

An enhanced e-textbook presents content with various types of media (e.g., print, video, 

podcast, hyperlinks) and could include social networking capabilities.  These features allow the 

reader to tailor his or her learning.  Furthermore, enhanced e-textbooks can be originally created 

to be consumed digitally (Dobler, 2015).  Like enhanced e-textbooks, reflowable e-textbooks use 

a flexible system that includes dynamic media and allows the user to modify the layout and 

interact with features of the e-textbook (Chesser, 2011), These are unlike page fidelity e-

textbooks, which are typically cumbersome and are often unavailable or difficult to manipulate 

on handheld devices (Rockinson-Szapkiw et al., 2013).   

Like enhanced or reflowable e-textbooks, digital textbooks are equipped with features 

that offer various interactive functions, online dictionaries, and multi-media content (Byun, Choi, 

& Song, 2006).  “Digital textbooks are alive and in motion; as such, they are literally living and 

moving textbooks that construct and create knowledge not only for individual learners, but also 

for the community as well as support and help manage teaching activities,” (Kim & Jung, 2010, 

p. 248).  Unlike the aforementioned e-textbook, e-books are not equivalent products.  While e-

books feature multimodal tools such written text or oral narration, music, sound effects, a 

dictionary, a thesaurus, hotspots, and animation capabilities for its readers (Korat, 2009; Schugar 
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et. al. 2013), they are typically read for personal goals and enjoyment. In contrast, when reading 

from an e-textbook, the user has a specific goal of learning and memorizing portions of the texts 

(Daniel & Woody, 2013; Grudzien & Casey, 2008).  A feature analysis was used to visually 

display and analyze the similarities and differences of the types of e-textbooks discussed in this 

section. The style and format of an e-textbook presented in figure two is categorized as a class, 

and a defining feature of an e-textbook is represented in each of the six columns. I analyzed the 

features of each style of e-textbook against the feature represented in each column, and either 

marked plus (+) to indicate that the particular class has the feature. A zero (0) indicates that the 

class does not have that particular feature, and sometimes (S) indicates that the class may 

sometimes have the particular feature.  

Figure 2 

Feature Analysis of E-textbook Capabilities 

Class: e-

textbooks  

Multi-

modal 

Customizable 

features 

Interactive 

features 

Social 

networking 

Accessible 

and 

compatible 

on various 

technology 

devices 

Static 

Enhanced + + + + + 0 

Basic 0 S 0 0 0 + 

Reflowable + + + + + 0 

Page-

fidelity 

S S 0 0 S + 

Note: A plus indicates the tool has the feature; a zero indicates it does not; s indicates it 

sometimes has the feature.  

 

The e-textbook used in this study qualified as Dobler’s (2015) basic e-textbook, and the 

format presented in the e-textbook aligned with Chesser’s (2011) print/page fidelity format. The 

Glencoe-produced Physical Science e-textbook is a PDF version of the traditional printed text. 

For this study, students read from an application called “Documents” by Readdle. Launched in 
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2013, this app was made to make viewing PDF, Office, images, videos, and music documents 

from an iPad simpler. Documents comes equipped with features such as an online dictionary, 

highlighting, note-taking, copy and paste, and bookmarking to make the process of reading 

engaging.   

Secondary struggling readers 

There is a perception that the foundational skills of reading are acquired during the 

elementary education matriculation process; however, the progression of reading is something 

that should be reinforced and guided until the completion of the readers’ educational journey. 

Reading instruction for older students with reading difficulties is a topic increasingly in need of 

well-informed support and research-based guidance (Deshler, 2005; Dole et al. 1996; 

Scammacca et al. 2007). Although adolescent readers have garnered some attention in the 

reading research arena, there are still some missing links. The NRP (2000) gained massive 

attention throughout the educational community, but it was predominantly focused on younger 

readers, and did not illuminate the different needs of adolescent readers (Ukrainetz, 2015).  Since 

the NRP research has since expanded to include adolescent readers; however, studies that 

explore digital reading and comprehension strategies has not received much attention with high 

school students as the population. Since research lacked in the exploration of comprehension 

strategies with high school students, it was necessary to expand the population to include studies 

completed in elementary and middle education.   

Comprehension Instruction   

In 1979, Delores Durkin made a startling discovery about the lack of comprehension 

instruction occurring in the classroom. Her research uncovered that rather than providing explicit 

instruction on what, why, how, and when comprehension skills should be used, teachers were, 
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instead, “mentioning” the skill to students. After “mentioning” the skill, teachers expected 

students to practice and then be assessed on the application of that skill (Pearson & Dole, 1988). 

Once Durkin called attention to this educational misstep, researchers and practitioners began to 

pay closer attention to providing explicit instruction on teaching comprehension. Pearson and 

Dole (1978) noted after Durkin’s research, there was an explosion of studies focused on explicit 

approaches to teaching comprehension. Within the body of literature about explicit approaches to 

teaching reading comprehension, “some of these explicit approaches have been labeled direct 

instruction approaches because they contain some or all of the elements of direct instruction” 

(Pearson & Dole, 1987, p. 3). Carnine et al. (2004) offered that direction instruction is an 

approach to teaching instead of a program. The researchers defined direct instruction in the 

following way (p. 11): 

It is skills-oriented, and the teaching practices it implies are teacher-directed. It 

emphasizes the use of small-group, face-to-face instruction by teachers and aides using 

carefully articulated lessons in which cognitive skills are broken down into small units, 

sequenced deliberately, and taught explicitly. 

Gersten and Carnine (1986) postulated in order for reading comprehension to be taught, one 

must explain the steps taken to achieve it. In the case of a teacher, this is typically done by 

engaging in a “think-aloud” where the teacher is modeling each step in his or her process to 

attain comprehension. Low-performing students reap the benefits of direct instruction, as they 

are provided with an auditory and visual walk-through of their teacher’s thinking process. 

Students that are exposed to the think-aloud can then mimic the steps in order yield similar 

results (Gersten & Carnine, 1986).  
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In many cases, Direct Instruction (DI) is a teaching method that is used to provide 

cognitive strategy instruction. Pressley (2006) explained that cognitive strategies as constructive 

interactions with texts, both written and digital, in which good readers and writers continuously 

create meaning. Dole et al. (2009) described “cognitive strategies as a mental routine or 

procedure to accomplish a cognitive goal” (p. 348). Cognitive strategies are different than 

metacognitive strategies, as the latter are used monitor and assess ongoing performance in 

accomplishing a cognitive task (Dole et al. 2009). Interest in cognitive strategy instruction in 

science has blossomed since the science literacy concern emerged in the mid-1990s. The concern 

for literacy in the sciences is associated in part with reading difficult texts—specifically, 

textbooks (Dole et al. 2009). In order to improve student achievement, CCSS require science 

teachers incorporate literacy into the content because many because many students are 

unprepared to comprehend scientific texts and also lack the appropriate strategies to fix a 

breakdown in comprehension (Craig & Yore, 1995; Kinninburgh & Shaw, 2009).  

Spence, Yore and Williams (1995), delivered explicit strategy instruction to a seventh-

grade science class. Strategies included text structure, accessing prior knowledge, setting a 

purpose for reading, monitoring comprehension, using context to interpret the meaning of 

difficult vocabulary, identifying main ideas, and summarizing. Metacognitive awareness was 

promoted via dialogue about strategies. In comparison to pre-test scores, students that received 

instruction showed an improvement in metacognitive awareness, self-management, and reading 

comprehension in post-tests.  

 Knowledge of metacognitive strategies cannot exist without the use of metacognition 

(Magaldi, 2010); therefore, metacognition plays a key role in reading comprehension. 

Researchers suggested reading comprehension improves if students receive instruction on 
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metacognitive strategies (Cubukcu, 2008; Mokhtari & Reichard, 2002). Although metacognition 

is a construct that has yet to be examined while reading from an e-textbook, other studies have 

attended to the construct by generally looking at comprehension gains while reading from a 

textbook.  

Grimshaw et al. (2007) investigated 132 students’ comprehension and enjoyment of 

storybooks based on multiple modes of medium, print and electronic.  Participants (ages seven 

and eight) read to two different stories that were presented to them in either electronic or printed 

versions. Half the students that read The Magician of Caprona read the story in an electronic 

format with access to the online dictionary, and the other half read from story from a hard copy 

format with access to a hard copy dictionary. Two out of three groups of students that read The 

Little Prince read from an electronic format; however, one group used the narration feature while 

reading, while the other group did not have access to this additional feature. Finally, the third 

group that read The Little Prince read the printed versions without access to the dictionary. It is 

important to note that the researcher did not mention any type of direct instruction provided to 

students on how to operate and explore specific features highlighted in this experiment, such as 

narration; however, it was emphasized that the schools whom participated in the study allocated 

time to develop student information technology skills. Results from the study indicated that 

comprehension scores were higher for retrieval questions than for inferences, which connects 

back to narrative format of texts being easier to comprehend than expository text, as the student 

must be able to make inferences based on the information provided.  

Wright, Fugett, and Caputa (2011) determined that comprehension of written materials 

remained unchanged for students regardless of print or digital. These researchers compared 

vocabulary understanding and reading comprehension scores from the electronic story book and 
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the printed book. The researchers also evaluated the use of available resources (dictionary, 

thesaurus, word pronunciation, etc.) between electronic and print platforms. The population 

tested in this AB experiment was elementary education students. Although comprehension was 

equivalent in reading from a digital and print platform, data supported that students used reading 

resources while reading from digital texts in comparison to print. What remains unclear in this 

study is whether or not the teacher or researcher provided instruction on how to operate 

electronic texts resources, since there was an emphasis on student interaction with the available 

digital resources.  

Rockinson-Szapkiw et al. (2013) worked with 538 university students to examine the 

difference in cognitive learning while reading from an electronic or print textbook.  Their results 

indicated that there was no difference in cognitive learning between reading from an electronic 

textbook and a traditional textbook. Additional questions explored in this study centered around 

the participants perceived learning from the particular reading platform (i.e. digital or print), and 

study behaviors related to the type of reading platform. Results indicated that students that used 

e-textbooks had higher perceived affective learning and psychomotor learning than students who 

read from traditional textbooks. Student perception on learning did not differ based on reading 

format. Participants that used an e-textbook during the study made more notations into the text 

verses their counterparts that used print textbooks. An interesting find what that participants that 

were in the printed textbook group were twice as likely to report that they did not take notes. 

Like previous studies, the researchers did not indicate that there was instruction provided in 

regards to using any of the features installed in the e-textbook; rather, there seemed to be an 

assumption that the students automatically knew how to use the features.  
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A commonality of these studies is the lack of cognitive strategy instruction 

(summarizing, activating prior knowledge, etc.) or even an indication from the participants that 

they were metacognitive or used metacognitive strategies. The lack of cognitive or direct 

instruction in the aforementioned studies sheds a light on the importance of the current study, 

and show a gap in the literature on the importance of not only providing reading comprehension 

strategies to pupils, but also be mindful about providing instruction to students on how to 

maximize their reading experiences when reading digitally by teaching students how to access 

built in digital features.  

Comprehension Strategies 

In 2000, the National Reading Panel published an extensive report on the state of reading. 

Within this report, prominent researchers in the field of reading education gathered quantitative 

experimental studies about the diverse struggles in reading, including one primary struggle being 

reading comprehension.  The report described top strategies that were effective in tackling 

diverse issues in reading comprehension. Participating researchers noted that these “strategies are 

problem-solving procedures readers can use independently of the teacher; reading 

comprehension strategies are tactics to understand and remember key ideas in reading” (NRP, 

2000).  Reading strategies provide a cognitive approach for readers to monitor their own 

comprehension. Unlike skills, which often are done with automaticity, strategies take intentional 

effort and explicit instruction to become a skill. If explicit instruction is not provided to readers, 

then it is unlikely that these reading strategies will develop over time (NRP, 2000). Dole, Nokes, 

and Drits (2009) defined strategies as “conscious, deliberate, and open to inspection” (p. 350). 

Paris et al. (1983) stated strategies can be difficult to learn and employ but are useful tools for 

beginning and struggling readers.  Dole, Nokes, and Drits (2009) stipulated in order for a reader 
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to use any type of strategies, the reader, whether beginning or low-achieving, must have a 

purpose for reading and an understanding of actions or strategies that are available to accomplish 

the reading task. In order to employ a strategy, a reader must have knowledge of the strategy.  

Having knowledge of what strategy to employ to accomplish a reading goal connects to the 1983 

work of Paris et al. work on declarative, procedural, and conditional knowledge. Knowing what 

strategies are and which strategies are useful in accomplishing a task is declarative knowledge. 

Procedural knowledge refers to “how to employ those strategies” (Paris et al. 1983, p. 303). 

Conditional knowledge offers an understanding of when and why the strategies were applied.  

After analyzing a variety of studies, the NRP (2000) identified a number of strategies as 

the most effective strategies to comprehend text. Those strategies include summarization, 

question generation, forming question-answer relationships, visualization, and story structure 

analysis. Of those strategies, the NRP identified summarization and question generation as the 

most effective in reading comprehension.  Question generation prompts the reader to develop 

questions in order to quiz himself or herself on a text.  This strategy allows the reader to check 

understanding while actively engaging in reading and monitoring individual comprehension.  

The NRP reports that there is strong empirical and scientific evidence to support that the 

instruction of question generation during reading, as well as integrating and identifying main 

ideas during summarization, benefits reading comprehension in terms of memory and answering 

questions about texts (NRP, 2000).  However, it is not enough to instruct students to generate 

questions while reading; students need to be taught how to generate effective questions that 

prompt deeper thinking.  

In a landmark study, Davey and McBride (1986) used explicit instruction to teach sixth 

graders to ask good questions. During the study, the researchers provided direct instruction and 
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modeled the techniques that were taught to participants.  In addition to modeling how to build 

good questions, the researchers also provided participants with feedback for question generation. 

The researcher’s focus was to prompt students to evaluate their questions based on three criteria 

(1) Was important information covered?; (2) Did the question connect information?; (3) Could 

participants answer their generated questions?  The overall goal of this study was to teach 

students to move beyond merely building literal or fact-based questions that could be answered 

by looking in one sentence or passage in the text. The outcome should instead be for students to 

build inferential questions that require them to connect their background knowledge and “put 

together” sections of the text in efforts to answer those questions. Readers’ abilities to generate 

and answer inferential questions indicate that they are actively involved in reading (NRP, 2000).   

Summarization is another top-ranked, empirically-based reading strategy that helps 

readers acquire the “gist” of text (NRP, 2000).  It allows readers to focus on the main points of 

text. The NRP argues that providing students with summary instruction helps to improve their 

individual summaries and hone in on the main points or ideas about texts (NRP,2000; Olson & 

Gee, 1991; Rinehart, Stahl & Erickson, 1986).  The National Reading Panel also suggested 

reading strategies could help to improve memory for what is read, both in terms of free recall and 

answering questions.  Researchers also point out that summarization activities help learners 

focus on the important ideas in a text and integrate these ideas by building relations between 

them (Hidi & Anderson, 1986; Wittrock & Alesandrini, 1990).  

In a recent study on summarization, Leopold, Sumfleth and Leutner (2013) examined 

whether students better understand science texts when they are asked to generate their own 

summaries or to study predefined summaries. Seventy-one tenth-grade students participated in 
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the study, and results showed that studying predefined summaries in a pictorial representational 

mode facilitated deeper understanding.  

e-Textbook Strategy Instruction  

To date, no research has been published that focuses closely on the integration or 

connection of e-textbooks with pre-existing strategies.  Instead, researchers are choosing to focus 

on the differences and similarities (Daniel & Woody, 2013; Grimshaw et al., 2007; Jones & 

Brown, 2011; McGowan, Stephens & West, 2009; Park, 2008; Rockinson-Szapkiw et al., 2012) 

of reading and/or learning from a traditional printed textbook in comparison to an e-textbook.  

Sloan’s (2013) pilot research looked at students’ perception of the usefulness, ease of use, 

and enjoyment of reading from an e-textbook in a semester long system analysis course at a 

university. During this pilot study, a demonstration was provided on the built-in features of the e-

textbook such as highlighting, annotating, searching, using a ruler, previewing pages, accessing 

notes, and using a go-to-page function. The researcher requested students to review the iPad user 

guide in order to become familiar with the iPad. The results reported that 26 participants thought 

e-textbooks made it easier for them to learn, and they preferred the e-textbook to a printed 

textbook.  

Dobler’s (2015) research on e-textbooks also discussed providing instruction on e-

textbook features and connecting reading strategies while reading from e-textbooks. In Dobler’s 

study, 56 pre-service teachers enrolled in an English Language Arts class used an e-textbook. 

Dobler’s research focused on students’ textbook preferences, perceptions of using an e-textbook, 

and views on the role of an e-textbooks. The researcher provided participants with an 

introduction to using e-textbooks using a display projector. Features included highlighting, note-

taking, and the search function were explained and modeled. Unlike Sloan’s study, Dobler took 
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particular care to instruct participants on specific digital reading strategies. These reading 

strategies were not outlined in her study, but during a phone interview (2016) Dobler explained 

how she directed students to access the table of contents while reading in order to seamlessly 

shift to different places in the text while reading. Dobler found the table of contents was 

beneficial for students, as it helped them keep track of where they were in their reading, since the 

e-textbook does not provide sufficient pagination. She found issues of pagination to be a primary 

concern for her students, as they often felt lost in the reading. To resolve this, Dobler drew 

attention to the availability of the table of contents, which helped her students stay on track. If 

something as simple as showing students how to find their place while reading from an e-

textbook in order to interact with different sections of the text to connect information has a 

positive impact on students reading, imagine if students were directed on how to use all the 

features built in the e-textbook to maximize their reading experiences. This is the goal of my 

study, to instruct students how to make connections on how the features of an e-textbook should 

prompt them to use effective reading strategies to comprehend text.   

Scaffolding Strategies 

A large number of educators and researchers have used the term “scaffolding” as a 

metaphor to describe and explain a way in which educator’s guide learning and development 

(Daniels 2001; Hammond 2002; Krause, Stone 1998).  First used by Bruner, a psychologist and 

instructional designer, in 1960, scaffolding refers to temporary support provided by the teacher, 

more capable peers, or computer tutors to help students solve a problem or carry out a task that 

they cannot accomplish independently (Vygotsky, 1978; Wood et al., 1976). In the field of 

education, scaffolding is a process in which teachers’ model or demonstrate the problem-solving 

process to students and then offer support to students on an as-needed bases (Firestone, n.d.).  
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Question-Answer-Relationship (QAR) is a scaffolding technique used to teach students 

how to generate questions that assist in understanding text (Raphael, 1984). Although the goal of 

QAR is to instruct students on how to distinguish between the types of questions, this exposure, 

consequently, teaches students to develop good questions.  QAR categorizes questions into four 

types: “right there,” “putting it together,” “writer and me,” and “on my own.” QAR offers a 

commonality in language amongst students and teachers, but most importantly teaches students 

that answers in relation to the reading will either come from their text, head, or by combining 

knowledge with text clues (Lawrence, 2015).  

“Right there” questions focus on building questions that can be answered from a single 

sentence in the text (Raphael, 1984). These surface-level questions require little thought and ask 

about obvious details in text, such as facts or names. An example of a “right there” question may 

be, “What is fructose?” In order to answer these questions, readers have to do very little reading 

and thinking. 

“Putting it together” questions require the reader to piece together ideas presented in 

multiple sections of text in order to provide an answer (Raphael, 1984).  An example of a 

“putting it together” question would be answering a “check-all that apply” question about the 

functions of fructose in the body.  In order to answer this question, readers need to have a clear 

understanding of fructose and have read about its purpose and performance in the body.  

 “Writer and me” questions are similar to “putting it together” questions, but they differ 

in that they require readers to rely on what they already know about the information presented in 

the text (Raphael, 1984). “Writer and me” questions necessitate that readers connect their 

previous knowledge with the information presented in text.  Questions of this type are slightly 

more difficult to generate and assess, as they tend to be more subjective and partially based on 
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individual experiences.  Potentially, readers could ask themselves how much fructose he or she 

consumes daily.  Answers will vary as this question is partially built from a reader’s personal 

knowledge and experiences. 

 Answers to the final type of question, “on my own,” are never found in the text, and 

readers are solely using what they already know about the text’s subject (Raphael, 1984). In 

some cases, readers might have no prior knowledge about the subject, hence the danger and 

ineffectiveness of asking this question in content areas such as science.  “On my own” questions 

are typically open-ended questions and may elicit low-level thinking, and are based on the 

reader’s opinions and experiences (Raphael, 1984; Lawrence, 2015).   

After considering the four types of QAR questions, the most efficient QAR category of 

questioning is “putting it together,” or “think and search” as it prompts readers to develop 

higher-level thinking questions and to synthesize text by piecing and connecting. Although the 

answer is found in the text, it is not in one section of the text. It the responsibility of the reader to 

piece together, and analyze multiple sources of information presented in the reading to arrive at a 

correct response (Lawrence, 2015).   

There are many activities that teach students how to reduce text to a smaller, manageable 

summary, but the issue with these activities is that they fail to teach students the essentials of 

building an effective summary. Kintsch and Van Dijk (1978) developed six rules to create an 

effective summary.  Ironically, these rules were later reduced to three memorable rules. These 

rules are important to the study as they will assist students to reduce large sections of information 

into memorable smaller sections, while using the annotation feature to develop summaries.     

The first step for readers is to delete trivial information.  This can be difficult for students 

to do, as informational text is supposed to present pertinent information that can be applied at a 
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later time, so one could assume that all information is important. However, some information 

included in text is not necessarily worth remembering.  For example, unless it is connected to a 

world event, dates are unnecessary to remember; they are minute details.  Setting aside trivial 

and redundant information allows the reader to focus on important ideas that are linked to many 

other ideas in the text (Murray, 2012).   

After readers delete information that is not important, they will move on to the second 

step, which is to superordinate items, terms, and events presented in the text.  For example, a 

very basic superordinate term for fructose, sucrose, and lactose would be sugar.  The final step in 

Kintsch and Van Dijk’s (1978) summarization rules is for students to compose a statement, 

which is typically one sentence, that covers the main points of the texts.  This provides readers 

with an overall snapshot of the text.  The generated statement, typically referred to as a topic 

sentence, provides the topic of a paragraph and the main points the writer is conveying about that 

topic (Murray, 2012).   

“About-point” is a strategy that supports Kintsch and Van Dijk’s rules of summarization 

(Morgan, Meeks, Schollaert, & Paul, 1986) and sought to help students identify, construct, and 

summarize the main ideas of a text.  The “about-point” strategy helps students focus on the most 

important parts of the text—a necessary skill for comprehension.  

The first step in “about-point” is for students to read one paragraph or a short section of 

text.  Afterwards, students should write down what they think the topic is about (the “about” 

portion of this strategy).  Next, students explain what the author wanted to say about the topic 

(the “point”).  Finally, students write statements that combine the “about” and the “point.”  

Employing these steps will assist students in building cohesive summaries, which allows readers 

to capture the most important details about a particular passage.  About point is a scaffold for 
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summarization that essentially accomplishes four task as described by Lawrence (2015): 1. It 

introduces the QAR question types. 2. It teaches students about the clues for identifying the 

question types. 3. It is a strategy that can be modeled by a teacher 4. It teaches students about 

text organization. 

Students must be taught how and when to apply these strategies, which require students 

to be metacognitive. Wilson explained, “Teaching students how to be metacognitive requires 

instruction in cognitive strategies as well as instruction in when and why these strategies are 

applied” (Wilson, 2011, p. 33). Cognitive strategy instruction is an approach that involves 

teaching students about the strategies for learning, thinking, and problem solving (Livingston, 

1997; Pintrich, 2002).  Wilson (2011) also noted visualizing, summarizing, questioning, and 

predicting can be included in cognitive strategy instruction. “About-point” and QAR are both 

strategies that rely on summarizing and questioning.  

Current Study 

The research on the use of e-textbooks is growing, but few researchers have explored the 

importance of teaching students effective reading strategies as a means to comprehend digital 

text. Furthermore, researchers have failed to demonstrate the importance of teaching students 

how to use technology for academic purposes instead of for entertainment and leisure.  

This study added to the discourse on the effectiveness and proper integration of e-textbooks into 

academics.  It uncovered the necessity of providing direct instruction to students on how to 

integrate the features of the e-textbook with pre-existing strategies to comprehend digital text. 

This study showed how students metacognitively interact with an e-textbook and self-regulate 

their learning in an academic setting. Lastly, this study provided a voice for users of required 
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technology to discuss their feelings on the best support for comprehension while reading from an 

e-textbook during focus groups.  

Chapter Summary 

Three theoretical frameworks informed the conceptual framework and design of the 

current study: metacognition, self-regulated learning, and New Literacies. The strengths of these 

theories helped to illuminate the importance of metacognitive and cognitive strategy instruction 

and the use of an e-textbook in a classroom setting. While the literature on e-textbooks is 

growing, there is still a lack of attention paid to how instructors might provide direct instruction 

on reading strategies and electronic features to students that use the e-textbook for academic 

purposes. This study helped to inform the importance of providing instruction and gather an 

understanding of students’ metacognitive strategy use and subsequent cognitive processes or 

regulation while reading from an e-textbook.   
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CHAPTER 3: METHOD 

The research question examined in this study is as followed: How does direct instruction 

on the connection of comprehension strategies and features of the e-textbook in a public high 

school science class impact student comprehension? To further illuminate students’ 

metacognitive interactions and feature preference, I generated two sub-questions: a. How are 

students metacognitively using features of the e-textbook?  b. What features of the e-textbook 

support comprehension? 

Below, I provided a layout of the research questions that drove this study. From those 

questions, I identified and operationally defined the independent and dependent variables of this 

study.  

Research Questions: 

1. How does direct instruction on the connection of comprehension strategies and features 

of the e-textbook in a public high school science class impact student comprehension? 

The independent variable (the variable being controlled by the researcher) is the type of strategy 

instruction participants receive, which is operationally defined as the presence or lack of 

presence of strategy instruction activities during this study. The treatment group received direct 

instruction on comprehension strategies and how to use features of the e-textbook with those 

strategies. The control group received direct instruction on comprehension strategies only.   

2. In which ways are students metacognitively using features of the e-textbook? 

3. What features of the e-textbook support comprehension? 

The first dependent variable tested and measured participant comprehension. I operationally 

defined comprehension as the total score students received on the content pre-and posttest. The 
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second dependent variable was metacognition. I operationally defined metacognition as the 

presence of metacognitive strategies and the identification of specific metacognitive category. 

Participants 

Participants in this study included 24 eleventh-grade students enrolled in a general 

education physical science course. The participants (n=24) were sampled from a larger 

population of 69 eleventh-grade students enrolled in three sections of a general education 

physical science course offered during Spring 2016 that included students with disabilities. Of 

the 69 students enrolled in the physical science class, 24 students presented the necessary student 

and parental consent to participate in the study.  

The following section will begin with descriptive statistics about the school, teacher, 

participant observer, and the pool of 24 consenting participants. Next, it will outline the sampling 

criteria that led to the selection of the final 24 participants. Finally, it will provide descriptive 

statistics about the 24 participants. 

Setting 

 

Participants were enrolled in a public, rural high school in the Southern United States. 

The school has a total enrollment of 603 students and 155 eleventh-grade students. The school 

population was 58% African American, 37% White/Caucasian, 2% Hispanic, and 1% 

Asian/Pacific Islander (National Center for Education Statistics, 2015). I selected participants 

from three sections of a general physical science course with a total of 69 students.  

Of the 69 students in the physical science classes, 24 students and parents consented and 

assented to participate. In the group of 24 students, 66% were female and 33% were male.  The 

students’ self-reported ethnicity was 32% Caucasian and, 68% African American. In comparison 

to the overall school demographics, the sample used in this study accurately depicts the 
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demographics in the overall school with most students being African-American or Caucasian. I 

examined the differences between the school and sample demographics using a chi-square test 

and the results determined that sample reflected the overall school population (p > .05).  

A male teacher taught all three classes—a teacher with a Bachelor’s of Science in Bio-

Medical Science and Chemistry and two years of experience teaching science. Although the 

teacher was working on an emergency certification, he was in the process of becoming certified 

to teach. I acted as a participant observer during the course of the study. I have four and a half 

years of teaching experience in grades nine through 12, as well as three years of co-teaching at 

the college level as a graduate teaching assistant. I have a two masters’ degree in Educational 

Leadership and in Reading Education. The participant teacher and I collaborated and co-taught 

by integrating reading comprehension strategies with physical science content while connecting 

those strategies to features of the e-textbook used in one of three sections of the physical science 

courses.  I provided training to the teacher on teaching metacognition and presenting think-

alouds to the participants. This was done twice a week over a span of two weeks for an hour each 

session after school, resulting in four training hours. First, I provided background knowledge 

about the theory or concept, and then discussed and showed how the theory or concept could be 

applied to the physical science content. In sessions 2 thru 4, we did mock presentations 

demonstrating how to deliver the instruction to students in each group.   

The students in the participating classes were accustomed to a traditional model of 

teaching physical science.  In class sessions prior to the study, the teacher assigned portions of 

text for students to read.  The teacher then either gave students a reading guide to complete once 

the reading was finished and/or provided a lecture using a power point presentation that was later 

be loaded onto Schoology (a learning management system) and made available for students to 
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view.  While lecturing, the participant teacher used his iPad to control the presentation, which 

gave him a higher level of portability, as his desktop would confine him to the back of the 

classroom.  Assessment was usually conducted by paper-based test.  The participant teacher 

tested students on vocabulary presented in each section of the chapter and conducted a 

cumulative chapter exam. Prior to the beginning of this study, students had completed an 

extensive unit on electricity.  

In accordance to the one-to-one technology initiative, students in grades 10 through 12 

were provided with either an iPad 2 or an iPad 4 with 16 gigabytes (GB). In addition, ninth-grade 

students were provided Chromebooks. However, due to unforeseen circumstances (e.g., financial 

strains, misplaced materials), each student did not have access to an iPad. Out of 69 juniors 

enrolled in all three sections of the physical science course, 38 students had physical possession 

of the school-issued iPad. The criteria used to participate in this study included (a) access to an 

iPad, (b) enrollment in a high school physical science course and (c) the physical science e-

textbook loaded on their iPad.  

Materials 

Teacher interview. At the beginning of the study, I scheduled a meeting to interview the 

participating teacher to gather information about his academic and professional experiences with 

technology. The participating teacher asked a total of five open-ended questions, and the 

interview lasted roughly 45 minutes (See Appendix A for interview questions). The interview 

allowed me to gauge his comfortability with literacy strategy instruction, experiences with 

technology integration, and how he used the e-textbook in his science courses. The interview not 

only provided insight about the participating teacher, but also the culture of the school. I 

recorded the teacher interview responses using an iPad while the interview took place. In 
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addition to recording the interview, I took field notes to make note of concepts I wanted to reflect 

on while transcribing the interview. I organized the responses by question. I read the transcripts 

as a whole, and then read as it pertained to each question. I then drew out major concepts from 

each question such as technology integration and professional development. I coded by hand 

because the teacher interview was manageable. The main overarching codes were professional 

development experiences with technology integration as published research cites teacher 

technology apprehension is due to the low amount of professional development offered from the 

district or school. Sub codes that emerged were school policy and student instruction. (See 

Appendix B for codebook.)  

Student iPad.  Each participant in this study had access to a school-issued iPad 2.  On that 

iPad, students had access to Readle’s Document application (app) which gave students the 

capability to read PDF, Microsoft, and other documents easily, and iBook app, which was 

initially used to access and read from their physical science e-textbook.  For the purposes of this 

study, participants required access to their e-textbook and the Readle’s Document app. I chose 

this app because it provided additional features like highlighting, note-taking, bookmarking, etc., 

that iBook did not offer.   

Physical science e-Textbook. The physical science textbook was copyrighted in 2005 by 

McGraw-Hill Companies, Inc. The textbook covers six units that range from energy to matter. 

The textbook content is aligned with the state’s course of study. 

 In order to determine the reading level of the physical science e-textbooks, I performed 

the Smog and Flesch-Kincaid readability test. I performed the Smog Readability test on a student 

edition of the physical science textbook. I used the Smog Readability test to determine the years 

of education a person needs in order to comprehend a piece of writing (McLaughlin, 1969). To 
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execute the test, I selected 30 sentences from the beginning, middle, and end of the text or 

passage, and special attention is paid to words with three or more syllables. Words that qualify as 

polysyllabic are totaled, and the grade level is determined by using the Smog Conversion table. 

The grade level of the physical science textbook used in this study was found to be at the tenth-

grade level using Smog. The Flesch-Kincaid readability test is said to be the most widely 

validated and most used in comparison to other readability tests (Kincaid et al., 1995). Its 

original purpose was to provide intelligence on reading comprehension for the Navy; however, 

the formula is also suitable to use in the field of education. There are four steps to measure 

readability using Flesch-Kincaid formula: 1) calculate the average number of words used per 

sentence; 2) calculate the average number of syllables per word; 3) multiply the average number 

of words by 0.39 and add it to the average number of syllables per word multiplied by 11.8; and 

finally, 4) subtract 15.59 from the results.  Microsoft word offers the ability to run a Flesch-

Kincaid readability test on any document, and to alleviate any potential miscalculations, I used 

this program to calculate readability. The test determined that the measured text was 9.8, which 

qualifies for the ninth-grade level.  

 To provide students with an e-textbook, the school converted a print copy of the 

traditional physical science textbook to a portable document format (PDF) file.  The school’s file 

transfer protocol server received a PDF of the e-textbook to be downloaded to the iPad for 

student consumption and then distributed to students that requested the electronic format.  

Classroom observations protocol. I observed teacher and student participants for a total 

of eleven weeks. The observation protocol assisted in focusing and organizing daily observations 

(See Appendix C for observation protocol sheet). There was a mixture of five closed and open-

ended questions to be answered during observations. The first question collected data about the 
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daily presence of iPads. This question helped me to determine how many students had their iPad 

in class, and observe the students’ purpose and interaction with the device, whether academic, 

personal, or both. Question two on the observation protocol helped me to determine student 

reading platform preference during independent reading assigned by the participant teacher. 

Question three helped me to keep a tally on what strategies in particular students used while 

reading from the e-textbook. Question four helped me to keep a tally on student usage of e-

textbooks. Finally, question five accounted for any additional external resources that students 

used to assist in comprehending the e-textbooks that were not directly taught to them at the 

beginning of the study. As mentioned prior, the observation protocol sheet had a mixture of 

check-list and field notes to add to the fidelity of this study. The check list added to the rigor or 

trustworthiness by pointing out key elements in this study, and the field notes helped to expand 

further on those elements. Observation protocol fidelity criteria, used as a manipulation check in 

treatment effectiveness research, are necessary to ensure internal validity (Hohmann & Shear, 

2002).  I organized observation protocol sheets by data, treatment, and comparison groups. After 

I read and organized the transcriptions they were coded using the codes and themes. (See 

Appendix B for codebook.)  I coded the observations by hand and collaborated with the 

participant teacher to synthesize observations during after school debriefings during weeks 4 and 

5. For the first three weeks, I observed teacher and student participants’ interactions with the e-

textbook. I paid close attention to how the student participants employed strategies to 

comprehend the physical science e-textbook. Once groups received specific interventions, I used 

an observation protocol sheet to observe student participants. I identified the selected participants 

with 1) physical possession of an iPad, 2) participants using the iPad for learning, 3) participants 

using the iPad for other purposes, and 4) participants reading from an e-textbook for observation. 
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I also looked to see if participants used taught strategies and features while reading 

independently from the e-textbook. At the conclusion of the experiment, I analyzed the 

observation protocol sheets by using codes and themes to organize information.  

e-Textbook survey. Prior to intervention instruction, participants responded to a 24-item 

survey that assessed their knowledge of comprehension strategies, ability to use the iPad for 

reading purposes, and knowledge of features integrated into an e-textbook. The questions 

presented in the survey were dichotomous as they gave students the option to either answer yes, 

no, or unsure. Cameron and Quiggin argued that dichotomous questions help to minimize 

participant bias (1994). The survey also allowed participants to provide pertinent demographic 

information such as gender, age, grade, and ethnicity. (See Appendix D for the e-textbook 

survey.)  

Student physical science pre/posttest. Each student completed a 20-item, multiple choice 

pre-test at the beginning of the study. The function of the pretest was to measure students’ prior 

knowledge, which included Waves and Classification of Matter. The participant teacher and I 

generated the pre- and posttests. We generated the pre-and posttest based on chapter 10 

subsections objectives. Furthermore, we applied Raphael’s (1984) question generation strategy to 

develop a mixture of right there, putting it together, writer and me, and on my own questions. To 

examine test reliability and difficulty, we compared the test questions to the participant teachers 

final cumulative examine to check if we were covering the chapters’ big ideas. Finally, a week 

after we developed the test, I took the test without using the book as a resource to determine 

difficulty and test question clarity.  I also tallied and categorized the types of questions we 

developed based on QAR to determine if there was a diverse mixture. Student participants took a 

posttest that covered that same content as the pretest to test their knowledge after teacher 
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instruction and group interventions were completed. (See Appendix E and F for pre- and 

posttests.)  

Student i-MARSI Survey.  I used the i-MARSI survey to measure participants’ 

metacognitive awareness reading strategies Cardullo, Wilson, & Zygouris-Coe’s (2015, 2016) 

while reading from an e-textbook (See Appendix G for i-Marsi Survey). The survey consisted of 

39 items that students answered using a Likert-scale which ranged from 1-5, with 1 being “I 

never or almost never do this” and 5 being “I always or almost always do this.” Subscales tested 

on the i-MARSI were device supported metacognitive strategies (DSMS) which has an alpha 

coefficient of .91 and self-monitoring metacognitive strategies which tested .88; both subscale 

items indicate high reliability.  The internal consistency reliability alpha coefficient for all items 

in the i-MARSI was .932 which indicated high reliability of the i-MARSI.  

The i-MARSI, adopted from Mokhtari and Reichard’s (2002) Metacognitive Awareness 

Reading Strategy Inventory (MARSI), identified Global, Problem-solving, or Support reading 

strategies self-identified by a reader while reading from traditional text. Similar to the i-MARSI, 

the MARSI (Mokhatari & Reichard, 2002) allowed readers to self-report and “increase their 

metacognitive awareness and strategy use while reading” (p. 255) or as an assessment to provide 

information for the teacher on the student’s reading ability. Based on responses from the 30-item 

self-reported survey, a readers’ strategy usage would classify as either global, supportive, or 

problem-solving. Global reading strategies are metacognitive in nature and range from, but are 

not limited to setting a purpose for reading, activating prior knowledge, predicting and 

previewing, and making decisions about text (Mokhatari & Reichard, 2002). Problem Solving 

strategies may include close reading, visualizing, reflecting and/or rereading the text (Mokhatari 

& Reichard, 2002). Finally, support reading strategies include tangible interactions with the text 
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such as taking notes, underlining text, and writing summaries (Mokhatari & Reichard, 2002). 

Cardullo et al’s. (2015, 2016) modified version specifically assesses which group of strategies 

(e.g., device-supported metacognitive strategies or self-monitoring strategies) a reader uses most 

while reading text on an iPad.  Like global reading strategies, device-supported metacognitive 

strategies can include, but are not limited to, setting a purpose for reading, previewing text for 

content by scrolling, and paying attention to text features (Cardullo et al., 2015, 2016). Similar to 

support reading strategies, self-monitoring metacognitive reading strategies may include, but are 

not limited to, taking notes electronically, using features of the iPad to listen to text annotations, 

and/or socially interacting or collaborating to produce comprehension of text or online 

information (Cardullo et al., 2015, 2016)  

Scaffolds. Participants received multiple layers of strategy instruction throughout this 

study. I provided students with two reading comprehension strategies (summarization and 

question generation) and explicitly taught multiple features of the e-textbook (highlighting, note-

taking, strikeout, bookmarking).  Participants received two strategies in an effort to create 

awareness of metacognitive strategies to fix comprehension breakdowns.  Students learned, 

practiced, and modeled Kintsch and Van Dijk’s (1978) summarization strategy rules and 

question-answer relationships (QARs). The cooperating teacher and I taught as a team in efforts 

to marry the physical science content with reading comprehension strategies.  

After students received instruction on strategies and features, the cooperating teacher 

continued to model metacognition and the connection of features and strategies.  The cooperating 

teacher accomplished modeling metacognition by using a think-aloud protocol, which included 

verbal identification of the following:  what the strategy consisted of why the strategy was used 

and when the strategy was used (Wilhelm, 2001). I specifically taught students how to access 
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and operate the features of the e-textbook, and the cooperating teacher instructed the students on 

the use of those features when applying the aforementioned reading comprehension strategies. 

The participant teacher and I devoted three class periods to provide students with direct 

instruction on the strategies and e-textbook feature connection to each physical science section.   

Focus groups. I analyzed and compared participant pre- and post-content data scores in 

order to group participants into one of three groups. To qualify for group A, results from the 

participants’ posttest exam needed to show improvement in comprehension. To qualify for group 

B, results from the posttest exam needed to indicate a decline in content comprehension. Finally, 

to qualify for group C, participant post-test scores on content needed to stay the same as pre-test 

scores.  

Once grouped accordingly, participants took part in focus group interviews. Focus groups 

provided me with student perspectives on what particular strategies and e-textbook features 

assisted or distracted in the comprehension of the physical science textbook, which helped to 

answer research question three of this study, which examined what features of the e-textbook 

support comprehension. Focus groups also offered insight on the metacognitive strategies used 

by the different types of student based on pre-and post-scores.  I expected students who received 

direct instruction on connecting features of the e-textbook to reading comprehension strategies 

would do better in comprehending text from an e-textbook. These focus groups lasted no longer 

that 15 to 20 minutes each, and I audiotaped and transcribed for subsequent analysis. (See 

Appendix H for focus group questions.) 

Design 

 

I used an explanatory sequential design method in this study in which I analyzed both 

quantitative and qualitative data with the purpose of enhancing and enriching findings. 
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According to Creswell and Clark (2007), in this design, “the researcher begins by conducting a 

quantitative phase and follows up on specific results with a qualitative phase” (p. 82). In this 

explanatory sequential design, the qualitative phase will explain the results of the quantitative 

phase. The purpose of this study is complementarity, which Greene, Caracelli, and Graham 

(1989) described as “seeking elaboration, enhancement, illustration, clarification of the results 

from one method with the results from another method” (p. 257). This follow-up purpose seeks 

to answer two questions with different methods. In this study, I measured comprehension, 

metacognition, and e-textbook feature knowledge quantitatively in pre- and post-study surveys 

and tests, but I measured student perspective on feature usefulness qualitatively. Quantitative 

data collected during this study qualified as quasi-experimental, as I studied three intact 

classrooms prior to the implementation of intervention (Fraenkel, Wallen, & Hyun, 2012). This 

is consistent within the educational system, because class enrollment is already predetermined. 

To compare and contrast comprehension with using e-textbooks accompanied with instruction, it 

is important to perform pre- and post-tests on participants. 

Procedure 

 

I conducted the study over 11 weeks during the Spring 2016 semester. The participating 

classes met Monday through Friday for a 50-minute period. There were a total of three physical 

science classes that met during periods two, three and seven. In efforts to create two comparable 

groups, I combined period three and seven to make one group, and period two stood alone as 

another group for the purpose of this study. For the first three weeks of the study, I observed how 

the teacher and students interacted with the school-issued e-textbook for a total of 7.5 hours, 

which is represented by nine 50-minute class periods per week. During those three weeks, I 

conducted an interview with the participant teacher to understand his thoughts on the integration 
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of technology and use of strategies in the classroom. Furthermore, I taught the participant teacher 

how to connect e-textbook features to summarization and QAR during those three weeks. The 

second week of implementation, I administered the content pre-test to acquire a threshold of 

what the student participants knew about the content that would be taught during the course of 

the study. Also during the second week, I administered the e-textbook survey to gather student 

participants’ perspectives on what they think they know about general comprehension strategies, 

use of the e-textbook, and features of the e-textbook. Finally, during week three, the student 

participants took the i-MARSI (Cardullo et al. 2015, 2016) survey to determine how student 

participants thought and what features they used while reading from an iPad.  

 During week four, the researcher and teacher participant provided direct instruction to 

group one on the connection of e-textbook features (e.g., highlighting, note-taking, strike-out, 

bookmarking, and defining) and how to use those features while summarizing sections of the 

science e-textbook. Although only 24 students consented, I provided specific instruction to all 69 

students. To disseminate instruction to students, the researcher and the participant teacher 

collaborated. First, the I provided instruction on Kintsch and Van Dijk’s (1978) three 

summarization rules:  delete trivial information, superordinate terms, and generate a topic 

sentence. After the I provided information to the students about the three rules, I led a classroom 

practice on applying the rules to a piece of text unrelated to science. The participant teacher then 

modeled the application of the three rules to a section of the physical science textbook and 

allowed students to ask questions and discuss the material. After the participant teacher modeled 

the use of summarization strategy rules, I provided direct instruction on how to access and 

customize features of the e-textbook while reading. After the instruction was provided, the 

students worked independently on an activity that required them to access and use features of the 
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e-textbook while reading the first assigned section of Chapter 10: Waves. After student 

participants received instruction, I observed if the student participants applied and connected 

features and strategies.  In group two, students were taught how to apply the same summarization 

rules while reading, but feature instruction was not provided to students. Instead, it was only 

used by the participant teacher. Participants were observed for one week before the next 

intervention was taught.  

 During week six, student participants received direct instruction on how to generate 

question via QAR activity. The treatment group (group one) received instruction how to use the 

features of the e-textbook to assist in generating questions. Specific attention was paid to using 

the sticky pad feature to write questions and to using the highlighting feature to call attention to 

pertinent information in the text. After I provided instruction on strategies and feature 

connection, the participant teacher continued to model the process of generating questions and 

connecting the strategy to the e-textbook features. In group two, student participants received 

instruction on how to generate questions, but they were not instructed on how to connect that 

strategy to the features of the e-textbook. It is important to note that the teacher participant still 

used the features while discussing the strategies, but he did not explain to student participants 

how to access the features. I continued observations for two additional weeks to see if students 

were applying the strategies and features while reading independently from the physical science 

e-textbook.   
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Figure 3 

Research Schedule of Activities. 

Week Activity 

Weeks 1-3  Teacher interview 

 Teacher and student observations 

 e-Textbook Survey 

 Content pre-test 

 i-MARSI pre-survey 

Weeks 4-5  First round of interventions 

 2nd and 3rd hour: (strategy plus feature) 

summarization and features  

 7th hour: (strategy) summarization  

 Observe students’ application of 

interventions  

 

Week 6  Second round of interventions 

2nd & 3rd hour: (strategy plus feature) 

question generation and features 

7th hour: (strategy) question generation 

(QAR) 

 Observe students’ application of 

interventions  

 

Weeks 7-8 General student observations 

Week 9 Content Posttest 

Week 10 i-Marsi Post Survey 

Week 11  Focus group interviews 

 Monday (only improved participants) 

 Tuesday (only stayed the same 

participants) 

 Thursday (only declined participants) 

 

In the final weeks of the study, I administered a post-test to student participants to test 

comprehension of physical science content. The student participants also gave additional 

responses to the i-MARSI survey to compare individual results of the pre-i-MARSI survey to see 

if a change had occurred in metacognition after participants received direct instruction on the 

features of the e-textbook and applicable reading comprehension strategies. I measured 
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comprehension using a repeated measure or mixed ANOVA to compare mean differences in 

student strategy usage between the treatment and control groups. Further, I used a mixed 

ANOVA to determine differences in the mean scores of students, which was self-reported by the 

participants.  

Analysis of data  

Research question one. How does direct instruction on the connection of comprehension 

strategies and features of the e-textbook in a public high school science class impact student 

comprehension? To answer this question required the use of multiple instruments. The 

qualitative instrument used to answer the concept of instruction derived from the teacher 

interview. I recorded the interview using an iPad and took field notes during the interview. I 

transcribed and organized the teacher participant responses by question and read through the 

interview looking for insight on technology integration and professional development which I 

later used as codes. Creswell determined that reliability can be obtained if the researcher takes 

detailed notes while recording and then transcribing the tape (2013). To measure student 

participants’ comprehension, I used a pre-and posttest instrument in this study. Furthermore, I 

used an observation protocol to triangulate images, recordings, and observation during 

instruction post intervention. To analyze the data presented in each test, I used a 2 X (2) mixed 

ANOVA to determine comprehension differences amongst the experimental and comparison 

groups. This design consisted of one within subject variable, with two levels (pre-and post), and 

one between subject variable (intervention), with two levels (strategies + features and strategies 

only).  I developed and disseminated the student survey using Qualtrics. I developed the 

anonymous student survey and an assistant professor with experience developing surveys 

provided inter-rater reliability. After I developed the survey based on over-arching concepts of e-
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textbook and strategy usage, I e-mailed the survey for the assistant professor to complete and 

critique. After this was completed, we met digitally for two and a half hours to discuss the 

layout, structure, concepts covered and clarity of questions presented in the survey. The goal was 

to achieve 75% agreement in the concepts covered in each survey question. If this percentage 

was not achieved, we would discuss how to restructure questions in efforts to articulate concepts 

more clearly. I gave the assistant professor a list of key concepts I attempted to cover in the 

survey questions and we matched each question to a concept. We achieved 75% agreement in 

our interpretations of the questions meaning presented in the survey.  

Research sub-question a. I used the i-MARSI instrument to answer sub question a: How 

are student metacognitively using features of the e-textbook? A 2 x (2) x (2) ANOVA was run 

using SPSS to examine student self-reported data on the type of metacognitive strategies used 

while reading from an e-textbook. Since there are two dependent variables used in this study a 

MANOVA would have been more appropriate, but due to low power, I used a 3-way factorial 

analysis. Analyzed in the 2 x (2) x (2) ANOVA was the interactions between time (pre-and 

posttest), groups (experimental and comparison) and finally strategy type (DSMS and SMMS). I 

compared group means scores and analyzed the i-MARSI’s validated scale to determine mean 

average (high, medium, or low) differences in pre-and posttest. (See Appendix G for i-Marsi 

survey.)  

 Research sub-question b. I used the observation protocol and focus group interviews as 

instruments to answer sub-question b in this study: What features of the e-textbook support 

student comprehension? Similar to research question one, the observation protocol acted as a tool 

to help triangulate observations, interviews, recordings and photographs taken during this study. 

I recorded focus group interviews by using the iPad, while I took field notes during the interview 
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process. I transcribed and categorized interviews by question and grouped based on 

comprehension growth within the initial experimental and comparison groups. After I transcribed 

the focus group interviews, I uploaded each group of interviews into Atlas.ti and read each 

transcription three times before I applied pre-existing codes. (See Appendix B for a list of 

applied codes.)  I used the same coding system in the observation protocol and applied it to the 

transcription of the focus group interviews to tease out major themes of technology integration, 

instruction, and e-textbook feature usage. In addition to applying codes to answer research 

question b, I also counted the number of times specific participants expressed approval or 

application of certain features to aid in the reading process to explain participant beliefs about 

the assistant of features. This will be explained further in chapter four.  
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Chapter 4: Results 

Introduction 

 I conducted an explanatory sequential design mixed method study to investigate how 

providing direct instruction to students on the connection of e-textbook features and 

comprehension strategies would impact student comprehension. Quantitative data collection 

instruments included a 22-item dichotomous survey that assessed students’ knowledge, 

interaction, and comfortability with e-textbooks and comprehension strategies. I used a 20-item 

multiple choice pre-and posttest to measure comprehension growth on specific content that 

would be covered during the experimental phase from the physical science e-textbook.  Finally, I 

used the i-MARSI survey, which contained 39 items, as a pre-and post-survey to allow students 

to self-assess metacognition and the use of features while reading from an e-textbook. 

Qualitative instruments used in this study included an observation protocol that helped focus 

daily observations of student interactions with the e-textbook and comprehension strategies. I 

conducted a teacher interview to establish a threshold of what the teacher believed about his 

interactions and teaching methods in regards to using the e-textbook. Images were taken as a part 

of the daily observations to provide evidence and to further inspect student interactions with the 

e-textbook and comprehension strategies. Finally, I conducted focus groups to establish an 

understanding of participant perspective on which features they believed best supported their 

comprehension throughout the experiment.  

Research Questions 

Examined in the study were the following research questions: 

1. How does direct instruction on the connection of comprehension strategies and features 

of the e-textbook in a public high school science class impact student comprehension? 



61 

 

To assist in gathering a deeper understanding of research question one, two sub-questions were 

developed and are as followed: 

 a. How are students metacognitively using features of the e-textbook? 

b. What features of the e-textbook support student comprehension? 

In efforts to thoroughly answer each research question presented, I measured, analyzed, and 

integrated data to depict the student experience with combining e-textbook features to 

comprehension strategies, and how doing this would impact their comprehension. The 

implications and educational impact of this study is discussed in detail in Chapter 5.  

Sample 

Initially, there were 24 students that were participants in this study; however, only 22 

students lasted the entire 11-week experiment. Mortality posed a threat to the internal validity of 

this research as multiple students dropped out of the experiment due to various reasons. Due to 

attendance, discipline, equipment access, and other reasons, the number of participants that 

interacted with each quantitative instrument varied. The experimental group consisted of two 

boys and nine girls; however, the comparison group consisted of six boys and five girls. 

Although participants were evenly distributed in groups, there are substantial differences in the 

gender make-up of these groups. As mentioned in chapter three, the participating site’s 

population was composed of 58% African American, 37% Caucasian, 2% Hispanic, and 1% 

Asian/Pacific Islander. In this study, the experimental group was composed of 90% African 

American, and 9% Caucasian students. The comparison group was made up of 54% African 

American, 36% Caucasian, and 9% Hispanic, which reflects an accurate depiction of the school’s 

population.  



62 

 

Research Question 1: How does direct instruction on the connection of 

comprehension strategies and features of the e-textbook in a public high school science 

class impact student comprehension?  

To understand the teacher participant’s instructional behavior, and interactions with the e-

textbook, I conducted a teacher interview and student survey. To assist in measuring 

comprehension impact, the teacher participant and I developed a pre-and posttest to measure 

student comprehension before and after experimental treatment. To establish an understanding of 

the teacher participant’s point-of-view and behavior with the e-textbook an interview was 

conducted prior to the start of the experiment.  

Teacher interview. The teacher participant expressed a desire to use e-textbooks in the 

classroom, but felt he lacked an understanding of comprehension strategies and how to transfer 

those strategies to the e-textbook. He questioned whether comprehension strategies were even 

feasible while using the e-textbook. When asked how often he incorporated the usage of e-

textbooks into his instruction, he explained that he did not require the students to bring their iPad 

to class daily because there was a school-wide device deficit. He described how the school 

complied with the one-to-one iPad/device initiative; however, the initiative was unsuccessful as a 

bulk of students either failed to return their iPads, lost, or even broke the devices leaving less 

than half the student population without a tangible device. Furthermore, he was not equipped 

with the knowledge to assist students’ in downloading the physical science e-textbook onto the 

device, this was the individual job of the school librarian. When asked about professional 

development on the integration of e-textbooks into instruction, he indicated that there was 

minimal development provided. He stated that he received a request from the school 

administrators to teach teachers how to operate the e-textbook and iPad. He expressed a lack of 
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depth of knowledge on operating an e-textbook, but he understood how to operate an iPad, and 

that was the focus of his one-time professional development offered to teachers. As mentioned 

prior, all students in each physical science course did not have access to a device with the 

downloaded physical science e-textbook. To provide access to all students, he provided each 

physical science class with a classroom set of textbooks that had to be returned at the end of each 

class period. He explained that instead he would allow the students to use the iPad as an 

additional resource instead of a supplant, while simultaneously attempting to not exclude 

students that no longer had access to a device and put them at an academic disadvantage. In the 

participant teacher’s science courses, there was no direct instruction provided on the connection 

of comprehension strategies to features of the e-textbook to pupils for multiple reasons: 1. The 

teacher felt uncomfortable teaching reading strategies to students because he was unaware of the 

strategies and how to scaffold them effectively. 2. The teacher was unaware of the features 

installed in the e-textbook. 3. The teacher did not focus on interacting with the e-textbook 

because majority of his students did not have the technology. Furthermore, observations 

determined that prior to the experimental interventions, there was no literacy instruction 

happening in each course.  

 Although the teacher participant was unaware of reading strategies and features, survey 

data show that 95% of student participants reported that they use comprehension strategies when 

they encountered issues while reading.  

Student survey. In addition to knowledge of reading strategies, 81% of student 

participants reported that they were aware of features installed in the e-textbook to assist with 

reading, while 75% student participants reported that they knew how to access these features 

while reading from an e-textbook.   
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Twenty-six students took an anonymous survey on e-textbooks and comprehension 

strategies. Table 1 provides a condensed illustration of the student’s response. The full table can 

be found in Appendix I. survey prior to experiment and comparison groupings to establish an 

understanding of student attitudes on e-textbooks used for academic purposes. I reported survey 

results as the percentage of students indicating either “yes,” “no,” or “unsure” with the given 

statement. The corresponding number is indicated in the parentheses. I will discuss the survey 

responses and connect and integrate the data in chapter five.  
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Table 1  

  Overall student attitudes on e-textbooks (*condensed version in Appendix I) 

Statement Yes No Unsure 

Prior to this class, I have 

experience with using an 

electronic textbook.  

19 

(95%) 

1 

(5%) 

0 

(0%) 

 I use comprehension strategies 

while I am reading.  

18 

(95%) 

0 

(0%) 

 

1 

(5%) 

 

I am aware that e-textbooks have 

built-in features (audio, 

bookmarks, highlighting, 

annotation, etc.) to help with 

reading. 

17 

(81%) 

 

2 

(10%) 

 

2 

(10%) 

 

I know how to operate an 

electronic textbook (e-textbook). 

17 

 (77%) 

 

0 

(0%) 

 

5 

(23%) 

 

I know how to use e-textbook 

capabilities (audio, bookmarks, 

highlighting, annotation, etc.).  

15 

(75%) 

 

1 

(5%) 

4 

(20%) 

 

I have experience with using e-

textbooks for academic purposes.  

13 

(65%) 

 

5 

(25%) 

 

2 

(10%) 

 

My teacher takes the time to 

explain how to use features of the 

e-textbook. 

12 

(63%) 

 

4 

(21%) 

 

3 

(16%) 

 

My teacher models how to use 

features of the e-textbook while 

reading 

8 

(42%) 

 

9 

(47%) 

 

2 

(11%) 
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Several items demonstrate a mastery and/or understanding of the usage of e-textbooks amongst 

student participants. Many students (77%) believed that they knew how to operate an e-textbook 

prior to the launch of said experiment.  A bulk of student participants (95%) also reported that 

they had had prior experience using an e-textbook prior to the study; however, only 65% of 

students reported using e-textbooks for academic purposes.  Although 63% of students believed 

that their teacher took time to explain the features of the e-textbook, there was a split opinion 

(42%- yes, 47%-no) on whether the students believed that their teachers modeled how to use the 

features of an e-textbook while reading.  

  I conducted pre-and posttests to measure student participant’s comprehension growth 

before and after the intervention. I also used the test to compare differences in comprehension 

scores between the experimental and comparison groups.  

  Pre and posttest. Twenty-four students took the content knowledge pretest; however, I 

only included 22 due to student mortality. The instruments provided data on the difference in 

knowledge amongst the two groups, and helped to establish a quantifiable baseline of what the 

students knew about the content presented in Chapter 10 of the physical science e-textbook prior 

to the experiment and teacher instruction, and once the study concluded. The pre-and posttest 

instruments assisted in answering research question one as their presence allowed the researcher 

to measure comprehension impact of student participants. In order to assess the effect of the 

experimental on the comparison group compared to the experimental on the experimental group, 

I performed a mixed ANOVA. I conducted a 2 X (2) mixed model ANOVA to examine the 

experimental groups student comprehension compared to the comparison group.  I divided 

participants within intact groups based on their pre-existing class placements.  Table 2 provides 
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data for the differences in the mean score between groups one (experiment) and two 

(comparison).  

Table 2    

  Mixed-Analysis of Variance Descriptive Statistics of Comprehension in Groups  

 Pre-Test Post-Test 

Group Mean (SD) Mean (SD) 

1 (n=11) 6.63 (1.20) 11.36 (2.65) 

2 (n=11) 5.27 (1.00) 7.09 (3.91) 

 

The pre-test indicates that there was not much variation between the mean scores of the 

two groups in their content knowledge in the tested chapter. Pre-test scores indicated that group 

one, the experimental group (N=11, M=6.63) and group two, the comparison group (N=11, 

M=5.27) were similar in the lack of knowledge presented prior to studying chapter ten. The post-

test scores indicate that there was growth in the mean scores amongst group one (M=11.36) and 

two (M=7.09); however, group one, which was the experimental group, shows a substantial 

increase in the post-test score.  There was a significant difference in comprehension over time in 

this study F (1, 20) = 24.82, p < .05 which meant that both groups comprehension improved from 

the time participants took the pre-and post-test. In addition, there was significant difference on 

the interaction of time and group F (1, 20) = 4.90, p <.05, which indicates a difference in group 

changes from pre to posttest. Specifically, the experimental group showed significant gains in 

comprehension, averaging a mean score of 6.63 on the pretest and 11.36 on the posttest.    
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Table 3 

  Mixed-Analysis of Variance Descriptive Statistics of Comprehension in Groups 

Source df MS F P 

Between Groups     

Group 1 87.364 11.400 .003 

Error 20 7.664   

Within Groups     

Time (Pre-Post) 1 117.818 24.828 .001 

Time x Group 

Interaction 

1 23.273 4.904 .039 

Error 20 4.745   

 

I used daily observation protocol sheets to keep track of student usage of the iPad, e-

textbook features, and strategies.  

Observation protocol. Using the observation protocol helped to provide data to answer 

the question of comprehension impact, as the lack of iPad presence during the experiment could 

have an adverse effect on the results. In other words, if a student did not bring their iPad to class, 

then it was impossible for that student to either receive and/or practice the designated 

intervention (s). As a part of the observation protocol and attendance, I recorded the presence of 

participant devices almost daily; however, on instruction days it was difficult to account for all 

devices as I focused specifically on teaching the interventions. Observational protocol sheets 

helped to keep track of the participants who did or did not bring their iPads to class. The table 

below does not indicate whether the students used the device for social or academic purposes; 

however, this will be discussed as this was component of the observation protocol sheet. 
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Furthermore, if a student was absent, he/she was not included in the daily tally.  On average 

(M=6.21), the strategy group (comparison) bought their iPads to class with them more often than 

the experimental group (M=5.28); however, this does not mean that the participants used the 

iPads for academic purposes. I will discuss this in more detail in chapter five. Table 4 represents 

a daily breakdown of visibly present student devices.  

Table 4 

IPad presence comparison between experimental and comparison groups 

Date                                      Strategies & Features                                 Strategies 

                                     Yes                          No                                Yes                           No 

1/7 6 

(60%) 

4 

(40%) 

6 

(66%) 

3 

(33%) 

1/8 4 

(44.4%) 

5 

(55.5%) 

3 

(60%) 

2 

(40%) 

1/11 6 

(60%) 

4 

(40%) 

6 

(54.5%) 

5 

(45.4%) 

1/14 4 

(50%) 

4 

(50%) 

3 

(42.8%) 

4 

(57.1%) 

1/15 5 

(45.4%) 

6 

(54.5%) 

8 

(80%) 

2 

(20%) 

1/21 6 

(75%) 

2 

(25%) 

8 

(72%) 

3 

(27.2%) 

1/25 4 

(40%) 

6 

(60%) 

8 

(80%) 

2 

(20%) 

1/28 6 

(60%) 

4 

(40%) 

9 

(81.1%) 

2 

(18.1%) 

2/1 6 4 8 3 
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(60%) (40%) (72%) (27.2%) 

2/2 6 

(60%) 

4 

(40%) 

8 

(80%) 

2 

(20%) 

2/4 5 

(71.4%) 

2 

(28.5%) 

3 

(75%) 

1 

(25%) 

2/8 6 

(66.7%) 

3 

(33.3%) 

5 

(50%) 

5 

(50%) 

2/9 5 

(62.5%) 

3 

(37.5%) 

3 

(33.3%) 

6 

(66.6%) 

2/18 3 

(21.4%) 

8 

(57.14%) 

9 

(64.2%) 

2 

(14%) 

 

I used a chi square test to determine the differences in iPad presence between the 

experimental and comparison group. Results determined that there was no significant difference 

between the comparison and experimental group, x2 (1) = .60 > .05. 

I coded and analyzed protocol sheets to understand how and if students were using and 

applying interventions while reading from the e-textbook. Results indicated that although 

students had their devices present in class, a recurring theme was that they preferred either taking 

physical notes while listening to the teacher lecture or reading from a physical copy of the 

science textbook, which the participating teacher provided a classroom set in response to the low 

numbers of available iPads school-wide. The results indicate a 50/50 divide among both groups 

of having the iPad present in class, but choosing not to engage with the technology; instead, 

opting to listen to lecture and take physical notes or read from a hard copy of the textbook. This 

could potentially impact student interaction with the e-textbook, as it is housed on the iPad 

device. Sub-codes explained why the participants had the iPads in class, but chose to opt out of 
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using the device. The results from the protocol sheets indicate that participant iPads were 

frequently dead. This sub-code appeared ten times in the comparison group and none in the 

experimental group. Another sub-code that emerged was the desire to read from a hard copy 

textbook instead of an e-textbook. Participants in both groups presented equal numbers in the 

desire to read from print. As the study progressed, data revealed that although the iPad was 

present, it was not being used because it was disabled due to entering an incorrect passcode from 

one participant in the experimental group. Feature usage ranked low in both the experimental and 

comparison groups. Results showed that participants in the experimental group preferred to use 

the highlighting and the note-taking feature most often. Although participants in the comparison 

groups were not provided with formal instruction on how to use the features, results showed a 

higher usage of the sticky-note, defining, and translation features.  

To further attempt to explain an increase in comprehension, I contrasted the experimental 

and comparison groups attendance and iPad presence to account for changes. Data revealed that 

on the first day of intervention instruction, 10 of 11 students were present to receive instruction 

in the experimental group, but there were only four iPads in account. Similarly, 10 of 11 student 

participants in the comparison group were present the first day of intervention instruction; 

however, there were eight iPads physically present in the classroom. An observation protocol 

sheet for the days of intervention are unavailable since I provided student participants with 

instruction. However, based on observations of cumulative field notes, data show that although 

participants in the comparison group bought their iPads more often there was a difference in 

behavior in comparison to the experimental group.  

As mentioned prior, specific codes that identified students’ interactions with the iPad 

emerged after transcribing the observation protocol sheets and focus group interviews. Three 



72 

 

codes that emerged often while transcribing the observational protocol sheets from the 

comparison group were present-not-using (P.N.U.) which meant that although the student had 

physical possession of the iPad, he/she chose not to use the tool for reading purposes. The code 

other meant that the students used the iPad, but not for academic purposes. Finally, the code dead 

meant that I received verbal confirmation that the iPad was out of battery or I viewed a student 

participant physically charging the iPad. Data from the observation protocol sheets determined 

that participants in the experimental group coded far less in other, p.n.u, and dead than the 

comparison group. Nonetheless, the codes did emerge in the experimental data which could 

account for the low comprehension mean scores from pre-to posttest. The comparison group 

coded ten times for other which meant that during the time students interacted the e-textbook, 

they visited social media, searched the Internet for non-content related items, or used the device 

as a platform to play music. The experimental group only coded once for other, and half as much 

for present-not-using. This could impact comprehension growth as students in the comparison 

group were seemingly less focused on content read from the e-textbook and more interested in 

using the iPad and its functions for leisure. In addition, the students in the comparison groups’ 

devices were often dead. This could possibly be due to students using their device throughout the 

day which in turned drained their battery, and because the school was not equipped with 

charging stations the device was dead upon arrival to their last class period. I noted this code ten 

times. 

In the second round of interventions, I observed low attendance in the comparison group 

as only four students were in class. Of those four students, three physically had their iPads 

present. There are no data to determine how the participants used their iPad, as I provided 

intervention instruction, but it is important to note that students were only taught how to use 
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strategies, so the presence of iPads were not crucial as students could apply these strategies while 

reading from the printed textbook. In the experimental group, seven of 11 students were present 

and all students had physical possession of their iPads.   

Research sub-question a: How are students metacognitively using features of the e-

textbook? 

 Twenty students took the i-MARSI as a pre-and posttest survey. The instrument 

provided data on the differences in Device Supported Metacognitive Strategies (DSMS) and 

Self-Monitoring Metacognitive Strategies (SMMS) while reading from an e-textbook between 

the experimental and comparison group over time. This instrument helped to answer the sub-

question: “How are students’ metacognitively using features of the e-textbook?” To assess the 

effect of the experiment on the comparison group compared to the experiment on the 

experimental group, I performed a 2 x (2) x (2) mixed ANOVA. I conducted a mixed model 

ANOVA to examine the efficacy of the experimental in increasing student feature usage and/or 

understanding compared to the comparison group.  Like the content pre-and posttest, I divided 

participants within intact groups based on their pre-existing class placements; however, due to 

absences and other unforeseen circumstances the groups were unequal (Experimental, N=9 & 

Comparison, N=11). The i-MARSI established pre-existing averages to assess student device 

supported and self-monitoring strategies by mean scores. Scores that fell into a range of 3.5 or 

higher in either category qualified as having an expert understanding of using the diverse 

strategies. Mean scores that ranged from 2.5. - 3.4 in either category qualified as having an 

average understanding of the diverse strategies. Finally, student scores that ranged from 2.4 or 

lower were classified as having a poor understanding of strategies. I gave student participants the 

i-MARSI as a pre/post-survey. For both groups, I compared the mean scores from the pre-and 



74 

 

post survey and the results indicated that there was no significant difference or change within the 

mean score for neither DSMS or SMMS. The experimental group mean scores classified student 

participants as having an average or medium understanding of device supported metacognitive 

strategies. Self-monitoring metacognitive strategies increased slightly but remained at an average 

understanding or implementation of strategies. The comparison group also showed no significant 

differences from the pre/post-test surveys. DSMS results indicated neither growth nor decline in 

mean scores, and classified students as having an average understanding and/or implementation 

of strategies while reading from an e-textbook. SMMS scores also indicated that the comparison 

group had made a slight increase, but not enough to transition to an expert understanding of 

strategies while reading from an e-textbook. 

Table 5 

Mixed Analysis of Variance of i-MARSI Scores in both Groups 

 DSMS SMMS 

 Pre-Test Post-Test Pre-Test Post-Test 

Group Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

1 (n=9) 3.48 (.822) 3.35 (.525) 2.70 (1.08) 2.92 (.818) 

2 (n=11) 3.07 (.618) 3.05 (.834) 2.65 (.808) 2.72 (.765) 

 

There was no significant difference between the experimental and comparison group F(1, 18) 

=.618, p > .05 on how participants self-identified using DSMS and SMMS strategies while 

reading from an e-textbook.  Following the trend of no significant difference, within groups 

statistics reported that there was no significant difference F(1, 18) = .68, p= .798 on how 

participants thought about DSMS and SMMS over time. There was also no significant difference 

F(1, 18) = .013, p=.910 over time depending on group usage of DSMS an DSMS strategies over 
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time. Data also showed that there was no significant difference F(1, 18) = .987, p >.05 among 

each groups metacognition self-assessment. Finally, there was no significant difference F(1, 18) 

= .762, p> .05 over time in how groups thought about their metacognition.  

Table 6 

  Mixed-Analysis of Variance Descriptive Statistics of Metacognition (i-MARSI) Source 

 Df MS F P 

Between Groups     

Group 1 1.106 .613 .444 

Error 18 1.803   

Within Groups     

Time (Pre-Post) 1 .023 .068 .798 

Time X Group 1 .005 .013 .910 

Error 18 .344   

Strategy Type 1 4.771 17.578 .001 

Strategy X Group 1 .268 .987 .334 

Time X Strategy 

X Group 

1 .084 .762 .394 

Error 18 .111   

 

Although data reported that there were no astounding differences in the way student 

participants metacognitively interacted with e-textbook features, research sub-question b will 

provide student explanations and first-hand accounts about specific features of the e-textbook 

they believed supported their comprehension. Focus groups were conducted to address the final 

question presented in this study.  

Research sub-question b: What features of the e-textbook support student comprehension? 
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After participants completed a 20-item post-test, I placed student participants into groups 

based on comprehension growth. I based the rationale for the groupings on the desire to 

determine if differences existed in the usage of features and strategies based on the participants’ 

comprehension gains/level, thus I used a multistage purposeful random sample in the study. 

Collins (2010) defines a multistage purposeful random sample was “choosing settings, groups, 

and/or individuals representing a sample in two or more stages. The first stage involves random 

selection and the following stages use purposive selection of participants.” The participants for 

the focus group represent a purposive sample as they were selected and grouped based on the 

score received on their post content test. Initially, grouping was based on whether participant 

scores increased, decreased or stayed the same; however, the groups had to be modified as the 

majority of participants’ comprehension scores improved. After the modification, the groupings 

were recast into a group that increased by five (I > 5), that increased less than five (I < 5), that 

stayed the same (STS), and that decreased (D) to capture and understand the experiences and 

preferences of all students. Once the participants were in their designated groups, they 

participated in focus groups and were asked a total of nine identical questions about their 

interactions with the physical science e-textbook. To analyze the focus groups, I used a 

combination of manual coding and Atlas.ti. I transcribed the data from each focus group 

interview, categorized by question and grouped into either decreased, increase, or stayed the 

same based on comparison of participants pre-and posttest scores. Based student participant pre 

and posttest scores, the aforementioned groups evolved into increase by five points, decreased by 

five points, stayed the same or decreased as students in the experimental group only increased 

their scores on the posttest. Once I categorized the data, I uploaded to Atlas.ti and read through 

several times. After three non-coding read throughs, I began to extract codes based on when the 
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participant used their device and how they used the e-textbook features. These codes emerged 

into two of three prevalent themes presented in the data: feature and device usage.  Sub-codes 

emerged under each over-arching theme to clarify how the device was being used and what 

particular features were used by the student participants.  

Comprehension and e-textbooks. There was a consensus in each group that 

comprehension meant to simply understand. When the researcher probed the participants in 

efforts to expand their explanations, it was apparent that participants, regardless of groups, 

seemed to have a surface level understanding of what it meant to comprehend text. In an attempt 

to delve deeper into explaining the meaning of comprehension, in the group that increased by 

five points (I >5), a participant stated that “comprehension means to understand and be able to 

break down [anything] without any trouble.” Further attempting to define comprehension, 

another participant added that comprehension meant, “reading well…basically understand[ing] 

the concepts of reading.” In the group that increased less than five points (I < 5), participants 

unanimously agreed that comprehension simply meant to understand. Members in the group that 

stayed the same (STS) agreed that comprehension also meant understanding, but offered that it is 

also the ability to “tell others about it.” Finally, participants in the group that decreased (D) 

determined that comprehension meant to “understand things,” but added the importance of using 

context clues to assist in successful comprehension. I asked participants to determine if there 

were differences in comprehending from an e-textbook vs. traditional textbook. The results 

suggested that overall, participants in all groups believed that comprehending from an e-textbook 

was different, and slightly easier than comprehending from a traditional textbook. In group I > 5 

experimental, initially one participant believed that comprehending from an e-textbook was no 

different than comprehending from a traditional textbook. However, when asked to explain her 
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rationale she decided that there was in fact a difference. She stated, “If you don’t understand 

something and you are reading from your iPad/e-textbook, you can search it and understand it 

more. [You] can also look up definitions to assist with comprehension.” When asked how this 

was different than reading from a traditional textbook, the participant went on to explain the 

quick convenience that e-textbooks offer vs. a traditional textbook. Participants in I < 5 offered 

that reading from an e-textbook was easier than reading from a traditional textbook due to 

kinesthetic reasons. Participants’ enjoyed the ease in which holding the e-textbook/iPad offered. 

Participants in group D offered mixed beliefs on comprehending from an e-textbook. In total, all 

groups determined that reading from an e-textbook vs. traditional textbook was different, but was 

not necessarily easier. Although some participants appreciated features like highlighting and the 

zoom-in/out capabilities, they cited comprehension was sometimes difficult due to because it 

was difficult to read the words on the screen because of medical vision impairment issues. 

Reading strategy usage. Since participants were instructed either to connect reading 

comprehension strategies (i.e. summarization and question generation) to e-textbook features 

(i.e. highlight, post-it notes, strikeout) or were solely instructed on the application of 

comprehension strategies, I wanted to gather an understanding of participants’ thoughts and prior 

experiences with using reading strategies to aid in comprehension of informational textbooks. 

 Many participants who received the experimental treatment and scored in the I > 5 group 

cited that they did not use strategies. One participant in the I > 5 experimental group noted that 

she only highlights definitions as a reading strategy. Another participant in the same group 

expressed that she has more success remembering content if she takes notes while reading. She 

expressed that if she depended on highlighting, she would likely not remember the content. In 

the same group a participant noted that she used rereading as a strategy to understand text. She 
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stated “the more you read and like when you paraphrase it (understanding) comes easier.” Within 

the I < 5 experimental group, all participants expressed the importance of using strategies while 

reading. Noted reading comprehension strategies included the importance of understanding each 

section before moving onto the next section in the assigned reading, rereading sections to obtain 

the overall gist in content, taking notes, and asking internal questions about text to check 

comprehension. One participant stated, “I ask myself questions about the text and look to find 

the answers while I’m reading.” In the same group, one participant noted the differentiation of 

strategy usage from traditional textbooks and e-textbooks. She stated, “With an e-textbook it’s 

different than reading from a regular book. Sometimes you have to read and reread….and it will 

better help you understand.” A participant in the STS experimental group said that she did not 

use strategies while reading. Half the participants indicated that they did not use strategies, while 

the other half indicated that they used note-taking, high-lighting, and underlining as 

comprehension strategies; however, they indicated that these strategies were used with a 

traditional textbook and not the e-textbook.  

Participants in group I > 5 comparison group indicated the usage of a self-produced 

reading strategy entitled “fish-tail.” The participant explained that by drawing the shape of a fish 

in the middle of the book, she gathered the most important words.  Participants in the I < 5 

comparison group added that they use rereading as a reading comprehension strategy and that 

they highlight important information while reading. Participants in the D comparison group 

expressed that they used context clues, highlighting, and parentheses as reading strategies. 

Unfamiliar with parentheses as a reading strategy, I asked for further explanation and a 

participant offered the following:  
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Well the main that words that stands out. Our teacher gave us an assignment to put 

something in parentheses or highlight what’s more important to you or what you feel best 

describes your answer for the question that she is giving us. So yeah, I put parentheses 

around that or highlight than to continue to go down the rest of the passage. 

No participants tested into the STE (stayed the same) comparison group based on unchanged pre 

and post content comprehension scores.  

Feature familiarity. In efforts to determine participants’ prior exposure to features of the 

e-textbooks a series of questions were asked about feature usage, instruction, and reading impact. 

In the I > 5 experimental group, participants explained that they knew about the features, but 

were unsure how to access the features as there were multiple programs installed onto the iPad to 

access the physical science e-textbook. All participants in I < 5 experimental group noted that 

they had no prior experience or exposure to features of the e-textbook. A participant in the STS 

experimental group explained that she was very familiar with features of the e-textbook, but 

could not name specific features that she had interacted with prior to the study. Participants in I > 

5 comparison group expressed that initially they were not familiar with features, but that they 

stumbled upon the features while reading leisurely and interacting with the iPad. In I < 5 

comparison group, participants noted that they had minimal familiarity with the features of the e-

textbook, but knew about the ability to highlight and define words while reading. Mixed results 

in the D comparison group indicated that some knew about the features and others did not. 

Participants that indicated knowledge of features explained that they knew minimally about the 

define feature, but not about highlighting or note-taking. No participants tested into the STS 

comparison group. 
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 Although some participants indicated that they had no prior experience with features, it 

was still important to gain insight on the participants that did have prior experience and/or 

instruction of e-textbook feature usage. Participants in I > 5 experimental group indicated that 

although they had some experience with e-textbook features, they had never received direct 

instruction on using the features. Following the theme of non-instruction, I < 5 experimental 

group indicated that prior to the experiment, they received no instruction on how to explicitly use 

the features of the e-textbook. Differing from both experimental groups, an STS experimental 

participant credited her high school English teacher for providing direct instruction on e-textbook 

features; however, when asked about the specific instruction provided, the participant could only 

mention the usage of being directed to Spark Notes by her English teacher.  The I > 5 

comparison group specified that they were also not provided with direct instruction of e-textbook 

features. A participant went on to explain why she thought instruction did not happen: “Some of 

the teachers are older and they don’t understand technology…we help them with technology.” 

The I < 5 comparison participants indicated that they received instruction from their English 

teacher and school librarian. They indicated that their English teacher taught them how to use the 

highlight feature and the school librarian taught them how to download the book, which 

technically is not a feature. Participants in the D comparison group asserted that their English 

teacher did a thorough job at teaching them how to use features of the e-textbook; however, 

participants seemed focus on how the instruction was given and not necessarily on the content 

included in the instruction as they were not able to articulate specific features that they 

understood how to use.  

Finally, I asked participants about the perceived impact that strategies had on their 

comprehension of the physical science e-textbook material. Participants in the I > 5 experimental 
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explained how having knowledge of the features assisted in their attention span during lecture. 

Unanimously, participants agreed that “when the teacher goes over notes, some people stopped 

paying attention, but when we had to highlight things in the books, people paid more attention.” 

The I < 5 experimental group participants believed their comprehension was also impacted in a 

positive way. A participant explained that reading from an e-textbook was easier than reading 

from a traditional textbook. She stated, “I’m bad about losing notes, and I misplace it. It’s easier 

on the e-textbook cause you can go back to what you read and see what you highlighted and the 

note you put to the side.” Participants in the group agreed that having all their material in one 

place was useful. In the STS experimental group, one participant revealed that she felt that 

knowing the e-textbook features had a small impact on her understanding, but did not offer 

insight to her beliefs.  To reiterate, participants in the comparison group were not provided with 

explicit instruction on the marriage of e-textbook features and comprehension strategies; rather, 

solely comprehension strategies. Although instruction was not provided, the teacher still 

modeled using the features during classroom instruction. The I > 5 comparison group 

participants offered that knowing and applying the strategies aid in their comprehension.  The I < 

5 comparison group participants noted that knowing the strategies helped, but did not offer 

further insight as to why they thought these strategies were helpful. The D comparison group 

participants believed that the strategies helped in increasing their learning, and wondered what 

impact would learning the features would have on their reading process.  

 Beneficial e-textbook features. A popular e-textbook feature that students felt most 

comfortable with and believed was most effective in efforts to achieve comprehension was the 

highlight feature. Participants in the I > 5 and I < 5 experimental groups, and the I < 5 and D 

comparison groups articulated that the highlight feature was the most effective in aiding 
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comprehension of physical science material. Note-taking came in a strong second place as all 

participants in all experimental groups (i.e I > 5, I < 5, and STS) mentioned this as a helpful 

feature on the path of understanding. Participants in the comparison group did not mention note-

taking as an effective strategy or feature. Honorable mentions included the define feature and the 

ability to increase and decrease content presented in the e-textbook. Participants in the D 

comparison group mentioned the appeal of copy and paste, which could still be considered note-

taking as participants would paste content into electronic post-its within the e-textbook.   

Summary 

The teacher interview revealed that there was some hesitancy to use e-textbooks in class 

due to the numbers of students who did not have access; therefore, students had not created a 

habit of bringing their devices to class. The need for a participant observer was necessary due to 

the participant teacher’s lack of knowledge on teaching comprehension strategies and reluctance 

in using the e-textbook as a supplant for the classroom textbook. Although 95% of students 

revealed in the initial e-textbook knowledge survey that they had prior experience using an e-

textbook, and 81% indicated an awareness of features built into an e-textbook, focus groups 

indicated that participants had a lack of knowledge about the available features. While 59% of 

participants indicated that they had received instruction on comprehension strategies and e-

textbook features, the i-MARSI scores confirmed that participants, regardless of grouping, did in 

fact have some exposure to metacognitive strategies in connection to the device.  

Quantitative data determined that there was a difference in comprehension over time 

between the experimental and comparison groups, even though the observation protocol revealed 

a lack of iPad or e-textbook presence during class for the experimental group. Although I 

instructed and showed participants how to apply metacognitive strategies with their e-textbooks 
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while reading, data shows that participants in both the experimental and comparison groups 

usage of SMMS and DSMS strategies neither increased nor declined. Focus groups interviews 

and observation protocols confirm that participants in both groups lacked the knowledge of using 

strategies prior to the study and rarely solely applied strategies like question generation and 

summarization while reading from an e-textbook without teacher modeling.  
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Chapter 5: Discussion 

Introduction 

 

The purpose of this explanatory sequential mixed method study was to investigate the 

effect of providing direct instruction to high school students on the connection of e-textbook 

features and pre-existing comprehension strategies, and how providing this instruction could 

potentially impact student comprehension of an e-textbook.  The experimental group received 

strategy and feature connection instruction, while the comparison group only received 

comprehension strategy instruction. The criteria to participate in this study were possession of a 

school administered iPad and access to the physical science e-textbook.  This chapter will 

discuss major findings and implications, followed by my recommendations for future research 

based upon the findings and implications.  

Research Questions 

 

1. How does direct instruction on the connection of comprehension strategies and features 

of the e-textbook in a public high school science class impact student comprehension? 

a. How are students metacognitively using features of the e-textbook? 

b. What features of the e-textbook support student comprehension? 

Summary of Findings 

 

Research Question One: The data collected indicated that there was a significant 

difference in comprehension growth in participants who received comprehension strategy and 

feature instruction versus participants who only received comprehension strategy instruction 

while reading from an e-textbook. The data collected to determine comprehension growth came 

from pre-and posttest material presented in chapter 10 of the physical science e-textbook. The 

experimental group showed a significant gain in comprehension, averaging a mean score of 6.63 
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on the pretest and 11.36 on the posttest. The comparison group’s comprehension made a slight 

improvement, but in contrast to the treatment group, the improvement was not as great. 

Furthermore, although the experimental group increased in comprehension, the overall score was 

considerably low out of a 20-point test.  

Research sub-question a: Data collected determined that there was no significant 

difference in metacognition amongst the experimental and comparison groups while reading 

from an e-textbook. The i-MARSI survey was used to determine how participants employed 

metacognitive strategies while reading from an e-textbook. The i-MARSI scale classified and 

reported the mean scores of the participants’ strategy usage into Device Supported Metacognitive 

Strategies (DSMS) or Self-Monitoring Metacognitive Strategies (SMMS). Results for the 

experimental and comparison group showed no significant difference in contrast or improvement 

from the pre/post-test.  

Research sub-question b: I conducted focus group interviews to determine what 

features participants believed supported their comprehension while reading from an e-textbook. 

Participants were grouped and interviewed based on score increase on the comprehension 

pre/post-test to determine if there was a difference in feature usage or support. Interview results 

suggested the top support e-textbook features were highlighting and note-taking. All 

experimental groups indicated that note-taking was a feature that assisted them in 

comprehension, while no groups from the comparison believed note-taking to be a helpful 

feature.  

Conclusions 

  

In this study, data revealed that comprehension was most impacted when student 

participants were provided direct instruction on strategy and e-textbook feature connection. To 
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provide further insight on the overall results, I used four principles of Leu et al.’s (2013) new 

literacy theory as a framework to understand the impact that technology has on literacy. The 

principles are as followed: 1) The internet and related technologies require additional new 

literacies to fully access their potential.  2) New literacies are deictic. 3)  New forms of strategic 

knowledge are required with new literacies, and 4) Teachers become more important, though 

their role changes with new literacy classrooms. The driving implication of this study is the 

importance of instruction on incorporating new technologies into the curriculum, but in order for 

a teacher to become proficient in providing meaningful instruction with new technologies, it is 

important that teachers are first given thorough professional development on how to integrate 

new technology tools into content and instruction. In turn, teachers will be able to provide 

concrete instruction and modeling for pupils.  

Overwhelmingly, participants revealed during the focus group interviews that they were 

not provided instruction on the e-textbook capabilities and features. Participants in the 

experimental group stated, “Ain’t nobody teach us, but you [me].” Also in the experimental 

group participants clarified, “They teach us how to download [the e-textbook], but as far as 

knowing you can do all different stuff, we never learned anything about that.”  Participants in the 

experimental group also added, “They teach you how to download, but never highlight, bold, 

nothing like you taught us.” The participants who believed they had received instruction seemed 

to confuse strategy instruction with receiving instruction on how to use apps and/or online 

resources given by the teacher. One participant noted:  

Our English teacher taught us. Like when we are having trouble, she will give us stuff so 

we can go back on. Even when she isn’t here, she will put up this website where we can 
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understand it better; Spark Notes or Weebley. It will show you how other people 

responded and how to understand it better. 

Spark Notes is a website that provides study guides for literature, poetry, films and philosophy, 

and Weebly is a website that provides assistance in the form of webpage layouts and designs for 

its patrons to develop and operate their own sites. Although it is unclear what content the teacher 

placed on Weebly, it is important to note that neither Spark notes nor Weebly provides assistance 

with comprehension in the form of strategy instruction or e-textbook feature instruction. Thus, it 

is safe to conclude that the aforementioned student participant had not received prior feature 

instruction.  Confirming my suspicion, the teacher participant revealed in his interview that the 

school had not offered any form of professional development about e-textbook integration, and 

integrating the e-textbook into instruction, because of this he decided to forgo providing 

instruction to his class after he received explicit instruction from me on comprehension strategies 

and e-textbook feature connection due to his discomfort or lack of knowledge.   

Another important layer that promotes new literacies principle of the teacher’s role is 

modeling (Leu et al., 2013). Data from the student survey indicated that 47% of students did not 

believe that their teacher modeled how to use features of the e-textbook.  Modeling is a practice 

used to provide cognitive support to help students solve problems, and it has been used 

successfully in mathematics, science, writing, and reading comprehension (Rosenshine, 2012).  

Once I taught participants their respective interventions, both interventions were reinforced by 

teacher modeling. After I provided direct instruction in relation to each group intervention, the 

participating teacher modeled the strategies by using the think aloud approach. Think alouds 

allow the reader to verbalize and describe things they are doing to monitor their comprehension 

(Wade, 1990).  In the experimental group, the teacher participant explained what strategy he 
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applied to fix comprehension, what feature worked best with the selected strategy, and how to 

access the feature using the e-textbook. In the comparison group, his think alouds were almost 

identical to the experimental group, but he did not explain how to locate the features using the e-

textbook.  Although the act of modeling was not a focal point of this study, it was still an asset 

that propelled each intervention; however, teachers cannot model what they do not understand. 

Thus, professional development about technology integration is essential. During the study, there 

were multiple cases of participants in each group mimicking what they saw the teacher 

participant do with the features of the e-textbook. Images below display the teacher participant 

modeling feature usage and connecting those features to reading comprehension strategies, and 

two different students mimicking his technological behavior.  

Figure 4 

Monkey see, Monkey do: Teacher Modeling 
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Although modeling happened in both groups, the experimental group advancement in 

comprehension was greater in comparison. While it appears that both participants are 

highlighting the same section as the participant teacher, what differs is the fact that the student 

participant on the left (experimental group) has also taken the extra step of annotating or 

providing additional notes from the lecture to further illuminate information in the highlighted 

section. This is shown by the small yellow sticky note box.  The participant on the right 

(comparison group) has only chosen to use the highlight feature, and not annotate. From this, a 

conclusion that can be made is that modeling is ineffective if it is not preceded by direct 

instruction; thus the teacher’s role is pivotal when transitioning to ICTs.  

The second important New Literacy principle exemplified in this study is the importance 

of new forms of strategic knowledge. Data collected in the survey on student attitudes towards e-

textbooks revealed that 75% of students used strategies while reading from an e-textbook; 

however, focus group interviews conflicted with the percentage of students that believed they 

used strategies or features while reading from an e-textbook. To date, studies done on e-

textbooks are heavily concerned with student perception, likability, and comparison between 

traditional textbooks and e-textbooks, and there is a gap concerning the implementation of 

strategies or using features while reading from an e-textbook. This study explored the 

exploration of comprehension strategies and feature usage, which connects to the new literacy 

principle that concerns itself in devising new forms of strategic knowledge to achieve literacy 

when using new technologies. Although students seem to have knowledge on how to operate e-

textbooks, there was an apparent lack of knowledge on how to access features and apply 

strategies. McFall (2005) asserted students, although aware of features, do not use many of the 

features designed to make them active readers. While survey data revealed that 81% of students 
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knew about the e-textbook features, focus group interviews concluded that participants did not 

know how to access the features or know particular strategies to help propel the use of e-

textbook features. There was a consensus among student participants about the lack of feature 

knowledge in the group that improved more than five points (I>5) on the posttest. A participant 

stated, “I didn’t know how to get to them [features], cause I didn’t use them.” Another student in 

the same group claimed, “I knew about them, I just didn’t know how to get to them because we 

rarely use our books in class.” Metacognition and self-regulation were evident in the student 

participants’ intentional usage of strategies or strategies and feature connection; however, the 

extent to which student participants revealed how they fell on the metacognitive scale, their use 

of either device support strategies or self-monitoring strategies is still uncertain. To gather data 

on metacognitive strategy usage while reading from an e-textbook, I explored the i-MARSI data. 

Data revealed that participants in both groups increased in self-monitoring metacognitive 

strategies (SMMS), 6 of 11 increased in the comparison group, and 7 of 9 increased in the 

experimental group. A conclusion that could be made about the increase in self-monitoring 

strategies is the existence of metacognitive strategies prior to the study. There is a chance that 

although I am unclear about the impact that instruction had on student’s DSMS and SMMS were 

impacted because of pre-established knowledge and use of strategies. Although students did not 

identify the metacognitive strategies taught (e.g. summarization, question generation) in the 

experiment as known strategies during focus group interviews or the e-textbook survey, there is a 

chance that students progressed to the automatic phases, and the strategies were no longer 

strategies, but rather, skills. The difference between a skill and a strategy is the automatic process 

from purposefully controlled process (Afflerbach et al., 2008). Participants in all groups received 
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metacognitive strategy instruction and showed a difference in their reading habits, but those 

habits take more time and attention that can be given in a single semester course (McFall, 2005).  

Participants in experimental and comparison groups determined that highlighting was the 

best feature to support their comprehension. Results from the i-MARSI support that students 

were comfortable with using device supported metacognitive strategies (DSMS). The 

experimental (M=3.48, M=3.35) and comparison (M=3.07, M=3.05) groups mean scores 

remained consistent at a medium average from the pre and post survey which indicated that 

students used device supported metacognitive strategies while reading from digital academic 

materials.  Interestingly, only the experimental group added the importance of the note-taking 

feature to successfully comprehend their physical science e-textbook. A participant noted, “it’s 

so much easier to take notes in the iPad because you can find everything in one place, and papers 

not get lost.” Highlighting is a component of annotation and taking notes. Annotating helps 

readers engage with text and promotes active reading. Annotating establishes a “visible record” 

for the reader to reflect on thoughts that emerged while reading (Porter-O’Donnell, 2004). 

Although participants in both groups chose highlighting as the most effective feature, the 

experimental group possibly had more success with the highlighting feature because they were 

also taught how to connect highlighting and annotation while reading from an e-textbook. 

Participants in the comparison group only chose highlighting as a helpful feature, and neglected 

to mention note-taking, although they were taught strategies that would help to generate 

meaningful notes. An item on the i-MARSI asked how often students used the annotation feature 

to summarize recently read information. An item analysis indicated that 7 of 11 student 

participants occasionally used the annotation feature while reading electronically. Students in the 

comparison group were not provided with direct instruction about how to access the annotation 
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feature of the e-textbook, but where given instruction about how to generate summaries and 

questions while reading from their physical science e-textbook. Focus groups interviews 

indicated that students gravitated to highlighting, but I would propose that students chose the 

highlighting tool because it is easy and required no cognitive or metacognitive action. It takes 

thought and an understanding of the material read to develop meaningful questions and generate 

summaries connected to the content. This complex cognitive and metacognitive behavior could 

have possibly detoured the students from using the annotation feature. Simply, students in the 

comparison group did not know what to write, leaving the annotation to be used occasionally. 

Another likely difference is the lack of connection between e-textbook features and the 

strategies. Since participants in the comparison group were not taught features, only 1 of 11 

participants took it upon themselves to generate hard copy notes on loose leaf paper.  

Figure 5 

E-textbook and Printed Note-taking                  
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Attendance played a huge part in student success. If a high school student missed class, 

as a former secondary teacher, I assumed that it was the student’s responsibility to find time to 

recoup missing instruction. It is important to note that there was no “make-up” required for 

students that missed strategy instruction nor did the students that missed instruction seek out an 

alternative time. I determined that although attendance does factor into student comprehension 

success, it needed to be combined with device presence and academic interactions to potentially 

see positive effects. The results suggest that there could be a positive correlation between how 

students interact with their device and their comprehension success. The data examined 

determined that although attendance and possession of the iPad were important to student 

comprehension, inevitably successful comprehension is determined by student interaction with 

the device. Data showed that the comparison group bought their iPad to class more often than the 

experimental group, but since they did not receive instruction on how to operate the e-textbook 

for academic purposes, this could have potentially impacted their comprehension scores. On the 

other hand, the experimental group received the instruction, but barely bought their devices to 

class, so student participants in the experimental group did not use class time to implement, 

apply and practice the interventions while reading from an e-textbook. 

Implications 

 

In this study, the need for teacher professional development was a clear implication; 

however, education on e-textbook integration should begin in teacher education preparation and 

in administrative certification programs. Training would look different in both programs. 

Teacher education programs would facilitate how to teach teachers to teach students how to 

integrate e-textbook into the curriculum and content. Whereas, administrative programs would 

teach administrators how to coach teachers about the integration process.  The following 
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implications will conclude that e-textbook integration should be seen as a top-down, 

collaborative effort by all players in the field of education.  

Higher Education  

Researchers. Researchers are starting to pay close attention to e-textbook integration in 

education. As it stands, most research has been carried out in the higher education realm, and 

little in secondary education. The themes that arise in current research on e-textbooks are student 

attitudes and perception, e-textbook vs. printed textbook, student preference, and student 

learning. To date, there have been no research that explores the explicit instruction and 

intentional application of strategies and e-textbook features. Researchers need to fill in the gaps 

by expanding the experimental populations outside of higher education to k-12, since e-textbook 

integration will impact them as well. Researchers should explore the impact that providing 

professional development about learning how features help students use strategies for 

comprehension, and what that would look like in a professional setting. Finally, there are 

multiple styles of e-textbooks, and many studies are unclear about the type of e-textbook being 

used; therefore, to adequately measure comprehension gains, or replicate their studies, there 

needs to be a consistency in the definition of e-textbooks used in each study. Otherwise, it is 

unclear which feature of e-textbooks would be beneficial for students. In the search for a school 

that was using e-textbooks, it would be more useful to observe students that were using 

reflowable or enhanced e-textbooks rather than the static e-textbooks that were used in this 

study. As mentioned in chapter two, enhanced e-textbooks are interactive in a way that static e-

textbooks are not. Enhanced e-textbooks offer the reader interactive media features (e.g. video, 

podcast, narration, hyperlinks, and device accessibility). Whereas, static e-textbooks are typically 

a pdf version of a printed textbook. 
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Higher education pre-service training professors. There is a need for pre-service teachers 

to have a working knowledge of how to integrate technology efficiently into their content before 

their practice begins. Research suggests there is not only a gap in the lack of quality professional 

development for practicing teachers, but also inadequate teacher preparation programs for pre-

service teachers (Singer & Maher, 2007).   

K-12 Education  

 Administrators. An administrator wears many hats, which makes this position extremely 

multi-faceted in education. In public education, an administrator is not only a shepherd for the 

many pupils that are matriculating 180 calendar days, but also a coach and instructional leader 

for the teachers. The administrator for this study’s site was newly appointed and overwhelmed 

with restructuring how the site disseminated technological devices to students. The school was 

missing over half of its device inventory and was unable to provide a device for all students. 

However, this research revealed three things that affect an administrator’s success in integrating 

e-textbooks into all content areas. The teacher participant revealed that he had not received 

professional development on e-textbook integration, and was unfamiliar with the features that 

were available until the researcher provided him with explicit instruction. Professional 

development is essentially informative pedagogical sessions that allow teachers to continue their 

education in a non-traditional setting. In some educational facilities, it is the job of the 

administrator to anticipate teachers’ needs and seek out educators who can provide meaningful 

professional development for the practicing teacher. Research suggests that teachers who 

received professional development are more successful at implementing new instructional 

methods (Beglau et al., 2011). Therefore, if teachers are going to be successful at integrating e-

textbooks into instruction, it is vital that administrators first prepare thorough and reoccurring 
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professional development on the integration and content connection of e-textbooks. Second, an 

administrator must also work to establish a technological culture in the school for e-textbook 

integration to be successful. Since there was a deficit of devices at the site of the study, it was not 

a requirement to bring the iPad to class. However, if integration is to be successful, the 

administrator needs to change the culture within the school. This starts with requiring the use of 

e-textbooks in the classroom by all teachers; however, for this change to be successful, it must be 

supported at the building and district levels. Teachers must see the e-textbooks as replacements 

or supplants for hard copy textbooks, and administrators must show year-to-year consistency in 

making technological integration a focal point of the school’s mission. Finally, schools must 

revise school-wide policies and funding to facilitate e-textbook integration.  

There are multiple barriers connected to policy and funding that impeded a successful e-textbook 

integration. First, the no-book-bag policy effected students’ usage of e-textbooks. Since there 

was not a culture established at the school for solely using e-textbooks, students made daily 

transitions from hard back textbooks to e-textbooks; therefore, some needed a book bag to hold 

all their school materials. Furthermore, some students chose to carry additional iPad accessories 

(e.g. keyboard, mouse, charging cords, headphones, etc.) for using the device and felt the 

discomfort of the no-book-bag policy, thus choosing to not bring their iPad to class. Finally, 

building environment was a big hindrance in integrating e-textbooks into the classroom. There 

were only three sockets which only allowed six participants to charge their iPads. Furthermore, 

the proximity of student seating and sockets was not conducive to the learning atmosphere. Prior 

to implementing e-textbooks, there is a lot of front work that must be done for implementation to 

be successful. It is the role of the administrator to ensure that teachers are provided professional 
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development, work at establishing a school-wide technological culture, and revisit school 

policies, building environment and funding to insure successful integration.   

Practitioners. Once a culture has been established and teachers have been provided 

reoccurring, consistent professional development on the integration of e-textbooks, it is the 

teacher’s responsibility to reinforce and integrate these lessons into instruction. This means that 

the teacher is using e-textbooks as a supplant and not a supplement. During this study, the 

teacher participant did not require his students to bring their iPads to class. Instead he offered the 

students to read from a printed classroom set of physical science textbooks when he assigned in 

class readings. He explained that he kept a classroom set of the science textbooks because all 

students did not have access to an e-textbook because they did not have a device, and students 

that had a device were not consistently bringing them to class. Further, he kept the classroom 

printed textbook because he spare iPads were taken to make up for the device deficit. 

 If a technological culture is established, it is up to the teacher to reinforce the culture by policing 

the presence of e-textbooks in the class and not presenting alternative options if the device is not 

on the students’ person. In addition to perpetuating a technological culture, teachers must also 

believe or “buy-into” the idea of not only teaching their content, but teaching student how to 

operate and connect the e-textbook to the curriculum. 

 Limitations of the Study 

 Setting. The setting for this study was at a rural high school that was in the second year of 

implementation of the one-to-one technology initiative.  Except for incoming ninth grade 

students who received Chromebooks, tenth through twelfth grade students received an iPad 2 or 

iPad 4 device with 16 gigabytes (GB). Although there was only a total of 22 participants in the 

study, there were 69 students in all three sections of the physical science course that potentially 
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had access to a device.  Student attendance was another issue that adversely impacted this study. 

I was only present in the school two to three times a week.  Naturally, students were absent due 

to various reasons (e.g. sickness, extracurricular activities, in-house suspension, pregnancy, etc.), 

which affected the amount of time that participants had to practice with the group intervention. 

Furthermore, if participants missed out on teacher modeling and the ability to ask for 

clarification on any point of confusion in regards to the interventions provided, this could have 

impacted the overall results in this study. Another factor that limited the results was the school 

rules put in place. Often, participants did not have their devices present in class, perhaps because 

they forget the device or it was dead. A school rule that could unknowingly influence the device 

presence in class is the “no book bag” rule. Per the school’s policy, students were not allowed to 

carry books bags throughout the day; rather, they had to leave them in their assigned locker. This 

rule could have reduced the number of iPads present in class because participants did not want to 

tote around a lot of objects from class to class, as well as, the necessary accessories (e.g. charger, 

detachable keypad, mouse, etc.) to comfortably operate an iPad.  The image below provides 

evidence of student repercussions for bringing books bags to class.  

 

 

 

 

 

 

 

 



100 

 

Figure 6 

The lonely hallway book bags                                                                                                                                                                                                                                                 

                      

Although the school implemented the one-to-one technology initiative for all students, many 

teachers were noncompliant and forbade students to operate or bring devices to class because of 

personal discomfort and knowledge with integrating the technology into the curriculum. If a 

student bought the iPad to class they would potentially have to leave the iPad in their book bag, 

leaving them susceptible to theft as the campus was open, and book bags were left unattended in 

the hallway while the windowless classroom doors remained locked for safety.   

Another issue with the setting of the site was the infrastructure and building environment. The 

school was only in its second year of technology implementation, but it was obvious that the 

school was ill-equipped to handle the needs of the electronic devices. There were three sockets in 

the entire classroom, with the ability to plug in two electronic items, which resulting in only six 

available charging stations. This low number left many students without a place to charge their 

devices. Furthermore, the proximity in which the sockets were placed affected the participant’s 
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interactions and engagement with the devices, as many participants charging cords were not long 

enough, leaving them unable to engage with their device while charging. Moreover, students 

could interact with their cell-phones during class time, and some students would use the sockets 

to charge their phones instead of their iPad or both simultaneously.  The figures below not only 

show the space from the student and device charging, but also the limited amount of charging 

stations.  

Figure 7 

So Close, Yet so Far Away 

     

 

Sample. Initially, there were 24 participants in this study; however, only 22 completed the 

study, which left the statistical power low.  Greater statistical significance could have been 

possible if there were a larger number of students participating in the study. Multiple efforts were 
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made by the researcher and participating teacher to recruit students; however, many students did 

not meet the criteria to participate in the research study.  

Instruments. The i-MARSI and the e-textbook survey instruments used in this study 

relied on the participants to self-report. These instruments are considered limitations because the 

researcher had to rely on participants’ honesty, introspection, understanding of survey items, and 

bias about the subject matter presented in each survey. 

Device. Although the site was in its second year of the one-to-one technology initiative, it 

appeared that the school had already lost about half of their technology equipment. According to 

the school principal and librarian, 900 iPads were disseminated the first year of the program; 

however, at the end of the year the school only received 400 iPads returned from the student 

population. The new administrator of the school explained that the first year, which was not 

under his tenure, encountered many difficulties. There was speculation of high occurrences of 

theft from internal and external sources, pawning the devices, and broken equipment. He went on 

to explain that there were no proactive measures put in place such as labeling, tracking, and 

student contracts during the first year of implementation, about which he was planning to 

change. The deficit of school-wide iPads left many students without technology, forcing many 

teachers to return back to a non-digital format of providing instruction. Instead of using the iPad 

and e-textbook as a supplant, it was now either used as a supplement or not at all.  

Another implication of the technological devices was the availability of the school’s wifi. 

Many students who had an iPad did not know the code to log onto the school’s wi-fi, which put 

them at a disadvantage from using all available e-textbook features, such as define or search 

options. Students were also reluctant to use the e-textbook for reading purposes because of the 

inconsistent availability of the wi-fi.  
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E-textbook type. The e-textbook used in this study was considered a static e-textbook. 

Typically, static e-textbooks are pdf versions of an e-textbook. Chesser referred to static e-

textbooks as page-fidelity. Page-fidelity e-textbooks keep the layout of the print version of the e-

textbook and are usually built from a pdf source (2011). Chesser (2011) stated, “majority of e-

textbook products available to students today are derived from a print product” (p. 32).  

Reflowable textbooks allow a more interactive experience for the reader. These e-textbooks 

allow the reader to customize their reading experience by adjusting font sizes and adjust 

windows without disturbing the size of the page. Reflowable e-textbooks are usually created 

using extensible markup language (XML) source file. However, Chesser (2011) noted that 

schools typically gravitate towards page-fidelity e-textbook because it is more cost-effective than 

purchasing reflowable e-textbooks which are costly. 

Finally, the financial responsibility of maintaining and caring for the device might be 

insurmountable for the students and their families. Technically, the site was not considered a 

Title 1 school; however, the guidance counselor, explained that the school does qualify for Title 

1 funds, but the students and families fail to return the proper paperwork in order for the school 

to receive funding. Figure five provides a list of all cost associated with technology for grades 

10-12. 
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Cost for IPad Air and Accessories (10th-12th) 

 

Annual Rental fee- $30.00 (Must be paid before student receives device) 

IPad 2 GB Wi-Fi- $499.99 

IPad 4 16 GB Wi-Fi- $499.99 

Apple 12W USB Power Supply- $200.00 

Apple Lightning to USB cable (1m) - $20.00 

Griffin Survivor: iPad Air case- $31.06  

Griffin Survivor: stand- $3.41 

Green Gumdrop Case- $75.00 

Otterbox Complete Cover- $80.00 

Otterbox Stand- $40.00 

Cracked Screen- $30.00 

 

Cost for the Chromebook (9th Grade Only) 

 

Annual Rental Fee- $30.00 (Must be paid before student receives device) 

Replace Damaged Chromebook- $279.00 

Replacing Screen- $90.00 

Replacing Keyboard/touchpad- $52.00 

Replacing Power cord- $32.00 

 

Figure 8 

It Costs: Replacement Cost for Technology 

 

 

 

 

 

 

 

 

 

 

 

 

Treatment time. Although the study schedule indicates a time span of an 11-week period, 

there were a lot of complications that arose during this time, which disrupted the experimental 

and comparison group interventions. On top of student absences and researcher availability, there 

were multiple days allotted for observing holidays, school functions, and a week-long spring 

break. Furthermore, in efforts to play catch up with the curriculum, there were a few days that 

the participant teacher requested my absence.  Naturally, I respectfully complied; however, there 

was no way to determine if the participant teacher was reinforcing the intervention for both 

groups via modeling or even if the students were interacting with the e-textbook. This dead time 

could adversely affect the strength of the treatment for the participants. 
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Teaching experience. The participant teacher was unfamiliar with providing explicit 

instruction on comprehension strategies and e-textbook features. This insufficiency led him to 

request collaboration between us. The participant teacher expressed a higher level of comfort if 

the researcher taught the designated intervention to the experimental and comparison group, and 

would rather reinforce the instruction by modeling the use of intervention. Adding to the 

discomfort of delivering new instruction, the participant teacher was also not a certified teacher; 

rather, he had been teaching on an emergency certification for two years. The novelty of his 

instruction and modeling as reinforcement could potentially skew the effectiveness of the 

interventions.  

Recommendations 

 

 The scarcity of research on e-textbooks, direct instruction, and secondary education 

provides an opportunity to expand upon this high priority area of scholarship. With the potential 

proliferation of e-textbooks in all classrooms by 2017 and the demand to make students 

technologically competent, it has become increasingly important that researchers become more 

inclusive of the types of populations being studied. As high school teachers work to close the 

achievement gap, they are also being tasked to incorporate new technologies into daily 

instruction without the proper training. Thus in order to study the effects of e-textbooks, future 

researchers should consider studying at a school that has already established a technological 

culture. This would limit the amount of hours spent policing students to bring and use devices 

during class time. Working with a site that uses e-textbooks as a supplant and not a supplement 

would also allow the researcher to acquire more time observing students practice with specific 

interventions. Along with working in a school with an established technological culture, it is 
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imperative that the school’s infrastructure support the use of e-textbooks. If student’s devices are 

dead, this impedes the observations of student interactions with the device and student learning.  

The usage of metacognitive strategies was measured throughout this study. Although the 

I attended class for 11 weeks to assess and observe the use of learned metacognitive strategies in 

connection to e-textbook features, there is a possibility that a future researcher would need to 

spend a full school year, starting at the beginning of the semester to truly gauge how students 

were using metacognitive strategies to support navigating the e-textbook features. Furthermore, 

to measure the effects of both dependent variables (e.g., device supported or self-monitoring) a 

researcher should be concerned with gathering a larger population and using a multivariate 

analysis (MANOVA) to determine growth over time of either metacognitive strategy.  

The final recommendation for future researchers is the need to streamline the style of e-

textbook being studied. I encountered difficulties finding a school that used enhanced e-

textbooks that incorporate active hyperlinks, audio, and interactive visuals, etc., rather than the 

static e-textbook used in this study. It is unclear how the different styles of e-textbooks impact 

student comprehension, if there is a difference in how students engage with the different styles of 

e-textbooks, and which style of e-textbook is easier to connect to strategies and features verses a 

static textbook that is simply displayed digitally with limited interactions.  

Final Conclusion  

 

 This study provided insight on the impact that providing direct instruction on the 

connection of comprehension strategies and e-textbook features had on secondary students’ 

comprehension. The study revealed that direct instruction is a useful tool when integrating e-

textbooks into the classroom. Furthermore, the results called attention to the need to not only 

adequately prepare pre-service teachers in teacher preparation programs to gain experience and 



107 

 

comfortability with integrating technology into instruction, but also the need for professional 

development for practicing teachers to acquire working knowledge of integrating e-textbooks 

into instruction. Although students were using metacognitive strategies in this study, it is 

important to understand how features of the e-textbook support student learning in order for them 

to become more strategic while engaging digitally with text. Finally, although students 

unequivocally believed that highlighting was an effective feature that aided in student 

comprehension, it important to understand that students who had a purpose and a strategy to 

support the feature of highlighting text with annotation performed better on comprehension tests. 

Therefore, it can be concluded that a connecting reading comprehension strategies to features of 

the e-textbook is beneficial for secondary learners.  
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Appendix A 

Teacher interview questions 

 

1. What are your academic experiences with technology integration? 

2. How do you integrate technology into your daily classroom operations? 

3. What professional development have you attended to assist you in integrating the e-

textbook in your curriculum? 

4. How are e-textbook expected to be used in your classroom? 

5. How do you integrate literacy into your curriculum? 
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Appendix B 

Code Book 
 

Device Usage: This theme was used when participants intentionally used their e-textbook for the 

academic purpose of reading. Sub-code was developed to further explain how and 

if the participants were using the e-textbook.  

 

 Present not using (PNU): this code meant that although a participant device was 

visibly present to the researcher, the participant chose not to engage in the process 

of reading from the device. Therefore, not interacting with the e-textbook 

features.  

 

 Dead (D): this code meant that the participants had possession of the iPad but did 

not interact with the device because it was either dead or charging.  

 

 Book over iPad (B.O.I.): this code meant that the participants chose to read from a 

traditional textbook instead of reading from the iPad even though the device was 

present.  

 

 Disable: this code was used when participants had their device in class, but did 

not have access to the e-textbook because they were locked out of the device. 

  

 Other: this code was used when participants had their device, but were using it 

leisurely. (i.e. social media, playing music, watching Netflix)  

 

  

Feature Usage: This theme was used to determine if participants in either group used features of 

the e-textbook while engaging in the reading process.  

 

 Highlight (H): this code was used when participants used the highlighting feature 

in the e-textbook to highlight text.  

 

 Note (N): this code was used when the participants used the note-taking (e.g. 

sticky note) feature in the e-textbook to take additional notes from the teacher 

lecture.  

 

 Define (D): this code was used when participants used the define feature to gather 

more information on unknown words.  

 

 Translation (T): this code was used when an ELL participant used the translation 

feature to translate text into Spanish.  

 

Instruction: this theme was used to determine if the teacher participant reinforced direct 

instruction of each intervention.  

 



124 

 

Model (M): this code was used when the teacher participant made instruction 

visible by showing how to use features of the e-textbook and connect them to 

strategies.  
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Appendix C 

Student E-textbook Observation Protocol 

 

1. How many participants have their iPads?  

Number of students with iPad  

Number of students using the iPad 

for learning 

 

Number of students using the iPad 

for other purposes 

 

Number of students without an 

iPad 

 

 

Comment (s): 

 

 

2. If independent reading is assigned during class time, how many participants are reading 

from the e-textbook? 

 

 

 

3. What strategies are students employing while reading from an e-textbook? 

 

 

 

 

C

o

m

m

e

t

Comment (s):  

 

 

 

4. How are students using side-by-side to assist reading comprehension? (describe what you 

see) 

 

 

 

Strategy Student Usage 

Question 

Generation: QAR 

 

Summarization: 

About Point 

 

Content Literacy 

Guide 

 

Other  
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App. Features Student Usage 

Web search 

 

 

Defining words 

 

 

Looking up 

information 

 

 

Pronunciation  

 

 

Book is open  

 

 

Taking notes 

 

 

Using camera  

 

 

Saving and storing 

files 

 

 

Other  

 

 

Comments(s): 

 

 

 

 

 

5. Are students using additional external resources to assist with comprehension? 
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Appendix D 

E-textbook Knowledge Survey  

 

Ethnicity origin (or Race): Please specify your ethnicity. 

White 

Hispanic or Latino 

Black or African American 

Native American or American Indian 

Asian / Pacific Islander 

Other 

 

What is your age? 

13-14 

15-16 

17-18 

19-21 

 

What is your grade level? (according to current earned credit hours) 

9 

10 

11 

12 

 

What is your gender? 

Male 

Female 

 

I know how to operate an electronic textbook (e-textbook). 

Yes 

No 

Unsure 

 

Reading from an e-textbook is easy. 

Yes 

No 

Unsure 

 

 I was taught by a teacher, parent, and/or librarian, to read from an electronic textbook. 

Yes 

No 

Unsure 

 

Prior to this class, I have experience with using an electronic textbook.  

Yes 

No 
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Unsure 

 

 I have experience with using e-textbooks for academic purposes.  

Yes 

No 

Unsure 

 

 I am aware that e-textbooks have built-in features (audio, bookmarks, highlighting, annotation, 

etc.) to help with reading. 

Yes 

No 

Unsure 

 

I know how to use e-textbook capabilities (audio, bookmarks, highlighting, annotation, etc.).  

Yes 

No 

Unsure 

 

I use e-textbook capabilities (audio, bookmarks, highlighting, annotation, etc.) to help me 

understand or remember what I just read. 

Yes 

No 

Unsure 

 

While reading from an e-textbook, I apply comprehension strategies that I was taught to 

understand the text. 

Yes 

No 

Unsure 

 

I use comprehension strategies to help understand text while I am reading.  

Yes 

No 

Unsure 

 

When I do not understand what I have just read, I used comprehension strategies and try again.  

Yes 

No 

Unsure 

 

I use comprehension strategies while I am reading.  

Yes 

No 

Unsure 

 

I need a tutorial on how to use e-textbooks. 
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Yes 

No 

Unsure 

 

My teacher takes the time to explain how to use features of the e-textbook. 

Yes 

No 

Unsure 

 

My teacher models how to use features of the e-textbook while reading. 

Yes 

No 

Unsure 

 

My teacher explains comprehension strategies to make reading from an e-textbook easier. 

Yes 

No 

Unsure 

 

My teacher provides instruction on comprehension strategies when reading from an e-textbook.  

Yes 

No 

Unsure 

 

Using the features (audio, bookmarks, highlighting, annotation, etc.) of an e-textbook while 

reading prevents me from understanding the text. 

Yes 

No 

Unsure 

 

Using comprehension strategies make reading from an e-textbook easier.  

Yes 

No 

Unsure 

 

Using comprehension strategies while reading from an e-textbook are distracting.  

Yes 

No 

Unsure 
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Appendix E 

Pre-Test 

 

Chapter 7 

 

1. Electric charge that has accumulated on an object is referred to a____? 

a. Circuit electricity 

b. Current circuit  

c. Current electricity 

d. Static electricity 

 

2. The rate at which an electrical device converts energy from one form to another is 

called____? 

a. Electrical energy 

b. Electrical power 

c. Electrical resistance 

d. Voltage regulation  

 

3. A static discharge differs from an electric current in that a static discharge____? 

a. Involves the movement of ions as well as electrons 

b. Is a flow of electrons 

c. Last for only a fraction of a second 

d. Results because a force is exerted on the electrons 

Chapter 11 

 

4. Sound travels in a _____wave. 

a. Transverse 

b. Compressional 

c. Surface 

d. Inverted 

 

5. The speed of sound in_____is greater than the speed of sound in water.  

a. Air 

b. Steel 

c. Cork 

d. Water vapor 

 

6. If the intensity of a sound decreases, the_____decreases. 

a. Wavelength 

b. Speed 

c. Spinal pitch 

d. Loudness 

Chapter 15 

 

7. Three examples of physical change are_____. 
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a. Boiling of water, bursting of a balloon, and crumpling a piece of paper 

b. Burning of gasoline, rotting of an egg, and exploding fireworks 

c. Freezing of water, evaporation of gasoline, and rusting a nail 

d. Sawing of wood, crushing a can, and toasting a marshmallow 

 

8. Fog is an example of a____. 

a. Colloid 

b. Compound 

c. Solution  

d. Substance 

 

9. When a log burns in a fire, ___. 

a. A physical change has occurred 

b. Mass is gained 

c. Mass is lost 

d. New substances are formed 

Chapter 10 

 

10. What do waves carry? 

a. matter 

b. energy 

c. waves 

d. water 

 

11. What are the two types of mechanical waves? 

a. Transverse and compressional waves 

b. Seismic and water waves 

c. Energy and seismic waves 

d. None of the above 

 

12. A compressional wave does not have which of the following: 

a. Crest 

b. Rarefaction 

c. troughs 

d. both a and c 

e. none of the above 

 

13. How is wavelength measured in a compressional wave? 

a. Crest to crest 

b. Rarefaction to rarefaction  

c. Crest to trough 

d. Rarefaction to crest 

 

14. When does refraction occur? 
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a. When light passes through instead of air 

b. When waves change direction after they change speed 

c. When waves bend around an object  

d. None of the above 

15. When two or more waves overlap, this is known as 

a. Interference 

b. Resonance 

c. Energy 

d. Compression  

 

Chapter 17 

16.  Dot diagrams are used to represent___? 

a. Atomic numbers 

b. Atomic mass 

c. Isotopes 

d. Outer level electrons 

 

17. A chemical symbol represents the___of an element. 

a. Name 

b. Reaction 

c. Group  

d. Structure 

 

18. Atoms of the same element with different numbers of neutrons are called____? 

a. Isotopes 

b. Metals 

c. Metalloids 

d. Radioactive elements 

 

19. Elements that are gases, are brittle, and are poor conductors at room temperature 

are____? 

a. Metals 

b. Nonmetals 

c. Metalloids 

d. Isotopes 

 

20. A certain atom has 26 protons, 26 electrons, and 30 neutrons. Its mass number is____? 

a. 26 

b. 30 

c. 52 

d. 56 
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Appendix F 

Post Test 

 

 Chapter 7 

1. Resistance is measured in a unit called the____? 

a. Ampere 

b. Coulomb 

c. Ohm 

d. Volt 

2. The statement that current is equal to voltage difference divided by the resistance is 

known as_____? 

a. Einstein’s equation 

b. Farday’s law 

c. Newton’s law 

d. Ohm’s Law 

Chapter 11 

3. The way your brain interprets the intensity of a sound is the____? 

a. Loudness 

b. Pitch 

c. Frequency 

d. Amplitude 

4. The unit used to measure frequency is the___? 

a. Newton 

b. Joule 

c. Decibel 

d. Hertz 

5. A system of using the reflection of underwater sound waves is___? 

a. Acoustics 

b. Rader 

c. Sonar 

d. Resonance 

6. ____is another name for homogeneous mixture. 

a. Liquid 

b. Solution  

c. Substance 

d. Suspension  

7. When two or more substances are combined so each substance can be separated by 

physical means, the result is a(n)___. 

a. Chemical change 

b. Element 

c. Compound 

d. Mixture 
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8. The scattering of light by colloids is called___. 

a. Air pollution  

b. Conservation  

c. Suspension  

d. The Tyndall effect 

Chapter 17 

9. Particles of matter that make protons and neutrons are____. 

a. Electrons 

b. Isotopes 

c. Quarks 

d. Atoms 

10. Horizontal rows of the periodic table are called___. 

a. Clusters 

b. Families 

c. Groups 

d. Periods 

11. A particle that moves around the nucleus is a(n)____? 

a. Electron 

b. Proton 

c. Neutron 

d. Quark 

Chapter 10 

12. A repeating disturbance or movement that transfers energy through matter or space. 

a. Transverse wave 

b. Wave 

c. Mechanical wave 

d. Compressional wave 

13. Check all that apply: Which of these are types of waves? 

e. Medium waves 

f. Transverse waves 

g. Compressional waves 

h. Water waves 

i. Sound Waves 

14. What type of wave is described as moving back and forth along the same direction that 

the wave travels? 

a. Compressional wave 

b. Transverse wave 

c. Medium wave 

d. Energy wave 

15. A pebble is dropped in the lake and forms a ripple of waves, what is the medium? 

a. Water 

b. Pebble 
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c. Waves 

d. All of the above 

16. What makes up a transverse wave? 

a. Rarefaction 

b. Crests 

c. Rarefaction and crest 

d. troughs 

e. Crest and troughs 

17. How is wavelength measured in a compressional wave? 

a. Crest to crest 

b. Rarefaction to rarefaction  

c. Crest to trough 

d. Rarefaction to crest 

18. What is the SI unit of frequency? 

a. ohm 

b. hertz 

c. meters 

d. centimeters 

19. The law of reflections state that?  (summarization type question) 

a. The Angle of incidence is equal to the angle of reflection  

b. The Angle of reflection is perpendicular to the angle of incidence 

c. The Angle of incidence is parallel to the normal line 

d. None of the above 

20. What type of wave is formed when wavelengths and amplitude are equal? 

a. Standing waves 

b. Transverse waves 

c. Compression waves 

d. Seismic waves 
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Appendix G 

 

i-Marsi pre/post survey 

 

i-Pad Metacognitive Awareness of Reading 

Strategies Inventory (i-MARSI)  

Cardullo, Wilson, & Zygouris-Coe (2015) 
 

 
DIRECTIONS: Listed below are statements about what people do when they read 

academic or school- related materials such as textbooks, library books, etc. using an iPad.  

Five numbers follow each statement (1, 2, 3, 4, 5) and each number means the following: 

 1 means “I never or almost never do this.” 
 2 means “I do this only occasionally.” 
 3 means “I sometimes do this.” (About 50% of the time.) 
 4 means “I usually do this.” 
 5 means “I always or almost always do this.” 

 

After reading each statement, circle the number (1, 2, 3, 4, or 5) that applies to you using 

the scale provided. Please note that there are no right or wrong answers to the statements 

in this inventory. 

 
Factor STRATEGIES SCALE 

DSMS 1. I have a purpose in mind when I read text on an iPad. 
1 2 3 4 5 

SMMS 
2. I take notes electronically when I read on a iPad to help me 
understand what I read. 

1 2 3 4 5 

DSMS 3. I look carefully at the accuracy of Internet sources when I read 
online. 

1 2 3 4 5 

DSMS 
4. I preview the digital text by scrolling up or down, or left or right to 
see what the text is about before reading it. 

1 2 3 4 5 

DSMS 5. I can combine information I read from multiple websites. 1 2 3 4 5 

 SMMS 
6. When text becomes difficult, I use iPad features to listen to the text 

being read (e.g., audio narration). 

  1   2   3   4   5 

SMMS 
7. I use annotation features or apps on the iPad to summarize what I 
read to reflect on important information in the text. 

1 2 3 4 5 

DSMS 8. I think about whether the content of the text fits my reading purpose. 1 2 3 4 5 

DSMS 
9. When I read text on an iPad I read slowly but carefully to be sure I 
understand what I’m reading. 

1 2 3 4 5 

SMMS 
10. I discuss what I read with others using discussion tools such as chat 
to check my understanding. 

1 2 3 4 5 

SMMS 
11. I discuss what I read with others using discussion tools such as 
discussion boards, wikis and blogs to check my understanding. 

1 2 3 4 5 

DSMS 12. I skim the text first by examining length and organization. 
1 2 3 4 5 

DSMS 13. I check the reliability of the information when I use the Internet.      
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DSMS 
14. I try to get back on track when I get distracted by pop ups or 
advertisements. 

1 2 3 4 5 

SMMS 
15. I underline or circle information electronically in the text to help 
me remember it. 

1 2 3 4 5 

 SMMS 
16. I click on words or hyperlinks to define words electronically in the 

text to help me remember it. 

 

  1   2   3   4   5 

DSMS 17. I adjust my reading speed according to what I’m reading online or 
in an e-text. 

1 2 3 4 5 

SMMS 18. I adjust the font size according to what I’m reading. 1 2 3 4 5 

DSMS 
19. I decide what to read closely and what to ignore when reading text 
online. 

1 2 3 4 5 

SMMS 
20. I use the find feature to see where else the author has used a term 
or phrase in the text to help me understand what I read. 

1 2 3 4 5 

SMMS 
21. I use hyperlinks to search for reference materials such as 
dictionaries and webpages to help me understand what I read. 

1 2 3 4 5 

DSMS 
22. When text becomes difficult, I pay closer attention to key words, 
hyperlinks, or text features in what I’m reading. 

1 2 3 4 5 

SMMS 
23. When text becomes difficult, I often bookmark the page so I can 
come back to it after reading a little more. 

1 2 3 4 5 

SMMS 
24. When reading texts on the iPad do you text-code or annotate the 
text as you read? (Example: highlighting in different colors, writing on 
sticky notes, underlining…) 

1 2 3 4 5 

SMMS 
25. I use tables, figures, and pictures in text to increase my 
understanding. 

1 2 3 4 5 

SMMS 
26. I stop from time to time and think about what I’m reading and take 
electronic notes. 

1 2 3 4 5 

DSMS 
27. I use context clues or click on the word to look up the definition to 
help me better understand what I’m reading. 

1 2 3 4 5 

DSMS 
28. I paraphrase (restate ideas in my own words) to better understand 
what I read. 

1 2 3 4 5 

DSMS 
29. I try to picture or visualize information to help me remember what 
I read. 

1 2 3 4 5 

SMMS 
30. When I read on an iPad I often search for pictures or visuals to help 
me make connections while I am reading. 

1 2 3 4 5 

 DSMS 
31. When I read on a digital device I focus on understanding the main 

points that are bolded, italicized, or colored to indicate a hyperlink. 

  1   2   3   4    5 

SMMS 
32. I critically analyze and evaluate the information presented in the 
text and verify the information through an Internet search. 

1 2 3 4 5 

SMMS 
33. I often use the find feature to go back and forth in the text to find 
relationships among ideas. 

1 2 3 4 5 

SMMS 
34. When I read on an iPad I check my understanding when I come 
across conflicting information by completing a web search, or finding 
other electronic information related to what I am reading. 

1 2 3 4 5 
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DSMS 
35. I try to make predictions about what the material is about when I 
read. 

1 2 3 4 5 

DSMS 
36. When reading on an iPad if the text becomes difficult, I re-read to 
increase my understanding. 

1 2 3 4 5 

SMMS 37. I navigate from e-book to Internet and back in a clear logical path. 
1 2 3 4 5 

SMMS 
38. I scan a digital page or pages looking for key words and phrases to 
focus on what is important. 

1 2 3 4 5 

SMMS 
39. I often flip back and forth in the e-text to look for additional 
information as I read for meaning. 

1 2 3 4 5 

Reference: Copyright © 2002 by the American Psychological Association. Adapted with 

permission. The official citation that should be used in referencing this material is Mokhtari, K., 
& Reichard, C. A. (2002). Assessing students' metacognitive awareness of reading 
strategies. Journal of educational psychology, 94(2), 249. 
 
*This survey is a modified version of MARSI (Mokhtari & Reichard, 2002; Mokhtari, 
Sheorey, & Reichard, 2008), for Digital Devices.                                                                                                                                                                                                                  
Approval given from Mokhtari  & Reichard  on  1/28/16 waiting on  APA  permission.   
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i-Pad Metacognitive Awareness of Reading Strategies Inventory i-MARSI 

SCORING RUBRIC 
 

 

Student Name: Age: Date: 
     

Grade in School: □ 6
th   

□ 7
th 

□ 8
th 

□ 9
th 

□ 10
th 

□ 11
th   

□ 12
th 

□ College □ Other 
 
 

 

1. Write your response to each statement (i.e., 1, 2, 3, 4, or 5) in each of the blanks. 

2. Add up the scores under each column. Place the result on the line under each column. 

3. Divide the score by the number of statements in each column to get the average for each subscale. 

4. Calculate the average for the inventory by adding up the subscale scores and dividing by 39. 

5. Compare your results to those shown below. 

6. Discuss your results with your teacher or tutor. 
 

 
 

 

 

 

1.________ 
 

3.________ 
 

4.________ 
 

5.________ 

8.________ 
 

9.________ 
 

12._______ 
 

13._______ 
 

14.________ 
 

17.________ 
 

19.________ 
_ 

22. _______ 
_ 

27.________ 

28. _______ 

29. _______ 

31. _______ 

35. _______ 

36. _______ 

 

 

 

 

________ DSMS Score  

________ DSMS Mean  

 

 

 

 

 

2. _______ 
 

 

6.________ 
 

7.  _______ 
_ 

10. _______ 
 

11.________ 
 

15. _______ 
 

16. _______ 

18. _______ 

20. _______ 

21. _______ 

23. _______ 

24. _______ 

25. _______ 

26. _______ 

30. _______ 

32.________ 

33. _______ 

34. _______ 

37. _______ 

38. _______ 

39. _______ 

 

________ SMMS Score  

________ SMMS Mean  

 

 

 

 

Device Supported 

Metacognitive 

Strategies (DSMS)    

 

 ________________ 

 

Self-Monitoring 

Metacognitive 

 Strategies (SMMS) 

 

________________ 
 

 

 
 

 

 

 

 

 

 

 

 

 

_______ Overall Score  

_______ Overall Mean  

Overall 

Reading 

Strategies 

Self-Monitoring  

Metacognitive Strategies 

(SMMS) 

 

Device Supported 

Metacognitive Strategies 

(DSMS) 
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KEY TO AVERAGES: 3.5 or higher = High 2.5 – 3.4   = Medium 2.4 or lower = Low 

 

INTERPRETING YOUR SCORES: The overall average indicates how often you use reading 

strategies when reading academic materials. The average for each subscale of the inventory 

shows which group of strategies (i.e., Device Supported Metacognitive Strategies or Self-

Monitoring Metacognitive Strategies) you use most when reading. With this information, you 

can tell if you are very high or very low in either of the two strategy groups. It is important to 

note, however, that the best possible use of these strategies depends on your reading ability in 

English, the type of material read, and your purpose for reading it. A low score on any of the 

subscales or parts of the inventory indicates that there may be some strategies in these parts that 

you might want to learn about and consider using when reading (adapted from Oxford 1990: 

297- 300). 
 

Revised Appendix C 

 

Device Supported Metacognitive Strategies  

Examples include setting a purpose, looking at the accuracy of information, previewing text for 

content by scrolling, paying attention to text features ( hyperlinks, bold, color or italized text), 

making decissions in relation to what to read carefully or closely to enhance reading 

comprehension. 

 (Items 1,3,4,5,8,9,12,13,14,17,19,22,27,28,29,31,35,36) 

 

Self Monitoring Metacognitive Reading Startegies  

Examples include tking notes electronically, using features of the iPad to listen to the text 

annotations, using discussion tools ( chat, wikis, or blogs) to discuss text with others, using 

reference tools ( electronic dictionary, adjust font size, using search feature to look for key terms 

and navigate through the electronic text using features in the e-book or i-pad to support reading 

comprehehnsion.  

(items  2,6,7,10,11,15,16,18,20,21,23,24,25,26,30,32,33,34,37,38,39) 
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Appendix H 

 

 

Research Focus Group Questions 

 

1. What does comprehension mean to you? 

2. Is comprehending different when reading from an e-textbook? If so, in what way? 

3. Do you use strategies to understand physical science material while reading from an e-

textbook? What are some strategies you use? 

4. Before the study began, how familiar were you with the features installed in the e-

textbook? 

5. What features of the e-textbook did you use prior to the study? Where they helpful in 

understanding the material?  

6. If you were familiar with e-textbook features, who would you credit for teaching you 

how to use these features? 

7. How do your understanding of physical science material was impacted because you were 

aware of e-textbook features? 

8. How do you think your understanding of physical science material was impacted because 

you were aware of reading strategies? 

9. What features do you believe were most helpful while reading from an e-textbook? 

10. Additional comments? 
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Appendix I 

Overall student attitude on e-textbooks 

Statement Yes No Unsure 

Prior to this class, 

I have experience 

with using an 

electronic 

textbook.  

19 

(95%) 

1 

(5%) 

0 

(0%) 

 I use 

comprehension 

strategies while I 

am reading.  

18 

(95%) 

0 

(0%) 

 

1 

(5%) 

 

When I do not 

understand what I 

have just read, I 

used 

comprehension 

strategies and try 

again.  

17 

(89%) 

 

 0 

(0%) 

 

2 

(11%) 

 

I use 

comprehension 

strategies to help 

understand text 

while I am 

reading.  

16 

(84%) 

 

 0 

(0%) 

 

3 

(16%) 

 

 I am aware that e-

textbooks have 

built-in features 

(audio, 

bookmarks, 

highlighting, 

annotation, etc.) to 

help with reading. 

17 

(81%) 

 

2 

(10%) 

 

2 

(10%) 

 

Using 

comprehension 

strategies make 

reading from an e-

textbook easier.  

14 

(78%) 

 

0 

(0%) 

 

4 

(22%) 

 

I know how to 

operate an 

electronic 

textbook (e-

textbook). 

17 

 (77%) 

 

0 

(0%) 

 

5 

(23%) 

 

Reading from an 17 1  4 
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e-textbook is easy. (77%) (5%) (18%) 

I know how to use 

e-textbook 

capabilities 

(audio, 

bookmarks, 

highlighting, 

annotation, etc.).  

15 

(75%) 

 

1 

(5%) 

4 

(20%) 

 

While reading 

from an e-

textbook, I apply 

comprehension 

strategies that I 

was taught to 

understand the 

text. 

15 

(75%) 

 

0 

(0%) 

 

5 

(25%) 

 

 My teacher 

provides 

instruction on 

comprehension 

strategies when 

reading from an e-

textbook.  

12 

(67%) 

 

3 

(17%) 

 

3 

(17%) 

 

I have experience 

with using e-

textbooks for 

academic 

purposes.  

13 

(65%) 

 

5 

(25%) 

 

2 

(10%) 

 

My teacher takes 

the time to explain 

how to use 

features of the e-

textbook. 

12 

(63%) 

 

4 

(21%) 

 

3 

(16%) 

 

 I was taught by a 

teacher, parent, 

and/or librarian, to 

read from an 

electronic 

textbook. 

13 

(62%) 

 

7 

(33%) 

 

1 

(5%) 

 

My teacher 

explains 

comprehension 

strategies to make 

reading from an e-

textbook easier. 

10 

(59%) 

 

4 

(24%) 

 

3 

(18%) 

 

I use e-textbook 11 5 4 
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capabilities 

(audio, 

bookmarks, 

highlighting, 

annotation, etc.) to 

help me 

understand or 

remember what I 

just read. 

(55%) 

 

(25%) 

 

(20%) 

 

My teacher 

models how to use 

features of the e-

textbook while 

reading 

8 

(42%) 

 

9 

(47%) 

 

2 

(11%) 

 

Using 

comprehension 

strategies while 

reading from an e-

textbook are 

distracting.  

3 

(18%) 

 

13 

76% 

 

1 

(6%) 

 

Using the features 

(audio, 

bookmarks, 

highlighting, 

annotation, etc.) 

of an e-textbook 

while reading 

prevents me from 

understanding the 

text. 

3 

(17%) 

 

12 

(67%) 

 

3 

(17%) 

 

I need a tutorial 

on how to use e-

textbooks. 

2 

(11%) 

 

12 

(67%) 

 

4 

(22%) 
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Appendix J 
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Appendix K 
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Appendix L 
 

 
 

 

 

 

 

 



150 

 

Appendix M 

 

 

 


