STUDENT ENGAGEMENT AND ACADEMIC ACHIEVEMENT IN TECHNOLOGY
ENHANCED AND TRADITIONAL CLASSROOM ENVIRONMENTS

by
Tomeko Rene Johnson-Smith
Liberty University

A Dissertation Presented in Partial Fulfillment
Of the Requirements for the Degree
Doctor of Education

Liberty University
June 2014

STUDENT ENGAGEMENT AND ACADEMIC ACHIEVEMENT IN TECHNOLOGY
ENHANCED AND TRADITIONAL CLASSROOM ENVIRONMENTS

by
Tomeko Johnson-Smith

A Dissertation Presented in Partial Fulfillment
Of the Requirements for the Degree
Doctor of Education

Liberty University, Lynchburg, VA
June, 2014

APPROVED BY:

COMMITTEE CHAIR

Jerry Westfall, PhD

COMMITTEE MEMBER

Charles K. Smith, PhD
Abreena Walker-Tompkins, Ed.D

ASSOCIATE DEAN OF ADVANCED PROGRAMS

ii

Scott B. Watson, PhD

ABSTRACT
The purpose of this study was to determine the extent to which student engagement and
academic achievement were associated with exposure to different modes of instruction;
specifically technology enhanced environments vs. traditional FACE-TO-FACE environments.
A cross-sectional survey was conducted in October 2013 at a local community college in
Charlotte, NC. The Class Level Survey of Student Engagement (CLASSE) was administered to
collect valid and reliable variables relating to student engagement from a convenience sample
consisting of 80 volunteers enrolled in the Medical Science and Science divisions. Other
variables were collected using the Demographic Questionnaire, and the Instructional
Environment Questionnaire. The community college also provided secondary archival data
consisting of the frequency distributions of grades achieved by 4102 students in October 2013.
The cross-sectional survey revealed that students may be more engaged by technology than by
traditional FACE-TO-FACE instruction; however, educational practices such as preparing for
classes, taking notes, outside reading, and doing homework, with low levels of absence were
relatively more important predictors of student engagement than the use of technology. Analysis
of the secondary data indicated that the frequencies of grades achieved by students taught in
technology enhanced environments are significantly different to the frequencies of grades
achieved by students taught in a traditional classroom environment; however, there were no
consistent patterns. The results indicated that multiple factors, in combination with technology,
influence student engagement and achievement. Educational institutions need to continue to
provide reassessments of their perspectives using both traditional FACE-TO-FACE and
technology enhanced modes of instruction, and further research is necessary to identify long term
trends.
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CHAPTER ONE: INTRODUCTION

This study focused on the exposure of students in higher education institutions to two
different educational pedagogies, one in a traditional, face-to face (F2F) classroom environment
and the other in a technology enhanced classroom environment. The researcher addressed the
question of whether or not the two different pedagogies were associated with different levels of
student engagement and academic achievement. This chapter includes background information
concerning the history of technological advances in education. The problem, purpose, and
significance of the study are defined, the research questions are introduced, the variables are
identified, and the assumptions and limitations of the study are considered.
Background
In a traditional face-to-face classroom, students sit and listen to a lecture on a topic, and
take notes, whereas in a technology enhanced classroom, students interact with computer-based
hardware and software (Lei & Gupta, 2010). Technology is recognized to be a form of student
engagement. Student engagement techniques have been studied for many years. It is well known
that students need to “engage in the tasks” of their discipline in order to understand the subject
matter (Edgerton, 1983, p. 32). Technology is reputed to offer rich pedagogical opportunities to
transform student learning, by improving student engagement (Carle, Jaffee, & Miller, 2009).
Since the 1990s, the use of technology on university campuses has escalated from the use
of light projectors, video recorders, and video tapes, to multi-media applications, involving
advanced hardware (e.g., laptops and LCD projectors) and interactive experience in Virtual
Learning Environments (Morgan, 2008). The rush to implement technology assisted learning,
however, preceded empirical evidence of its benefits (Clark & Sugrue, 1995).
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According to Carle et al. (2009) and Angell (2009) technology has increased student
engagement and academic performance by enhancing the learning experience. The term
edutainment was coined to describe situations in which educators use entertainment to engage
students. Edutainment is the new method of combining the best practices of education with
electronic methods of delivery and interaction (e.g., simulated games, interactive courses or
software) that enable learning in a faster, more efficient and entertaining manner. Virtual
simulations of the real world in particular can play a key role in addressing the challenge of
engaging students in the higher education classroom while at the same time achieving academic
efficacy (Rajendran, Veilumuthu, & Divya, 2010). For example, nursing and medical students
can now experience simulated clinical situations so that when, in the future, these situations are
experienced in clinical practice, they can be more easily handled (Jeffries, 2007).
Problem Statement
Over twenty years ago, teaching methods in higher education were mainly traditional.
The professors were generally assumed to be authoritative disseminators of knowledge, whilst
the students were generally assumed to be tabula rasa meaning that they were treated as blank
slates. When a professor gave a lecture, students were required to be mental receptors, to sit
passively and listen to whatever was being said and take notes. Subsequently, the students were
assessed on the basis of what they had learnt from their notes. The changing demographic nature
of the student body, shifts in the economy, and the tremendous potential for technology, have
forced higher education institutions to reevaluate their educational perspectives The current state
of the art is that teachers are now expected to be facilitators of quality learning rather than
authoritative figures (Biggs & Tang, 2011). Students are currently exposed to new perspectives
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for active learning through engagement in the various tasks and activities prescribed by the
teachers, rather than passing learning by attending lectures.
One new perspective includes the development of classroom environments exposing
students to interactions with technology (Porter, 2006; Rajendranet et al., 2010; Hoofnagle,
2012). Furthermore, interactive technology enhanced classrooms may alleviate some of the
concerns facing higher educational administrators, including ameliorating the high rates of
attrition and the declining levels of student achievement (Crosling, Heagney, & Thomas, 2009).
The view that technology enhanced classrooms are axiomatically superior to traditional
face-to-face classrooms can, however, be challenged. Although, the use of technology as an
indispensable vehicle for teaching and learning is widely endorsed, it must be emphasized that
learning outcomes depend on exactly how technology is used in practice (Clark & Sugrue, 1994;
1995; Noeth & Vokov, 2004). Just as students do not automatically learn by sitting in a
classroom listening to a teacher, so they do not automatically learn by interacting with a
computer or other electronic gadget. Learning occurs only when students are actively engaged,
have opportunities for interaction, are presented with challenging lessons that require critical
analysis, and are surrounded by a nurturing environment.
Because the current generation of college students is the future workforce, educational
leaders and scholars need to recognize and understand the potential benefits of technology to
student engagement and academic achievement; however, the benefits are not entirely clear. It is
questionable whether single studies can fully predict the impact of technology on teaching and
learning (Clark & Sugrue, 1994; 1995). It is only be examining trends over many years that
informed decisions can be made More research is therefore necessary to determine whether
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technology assisted pedagogies are associated with improved levels of student engagement and
academic achievement, providing a direction and rationale for the current study.
Purpose Statement
The purpose of this study was to determine the extent to which student engagement and
academic achievement at a local college were associated with exposure to different modes of
instruction; specifically technology enhanced environments (involving use of software and
hardware) vs. traditional face-to-face environments (involving attendance at lectures).
Significance of the Study
The significance of this study is that it will provide the teachers at a local community
college with a better understanding of how exposure to different types of classroom environment
is related to student engagement and achievement. This study will help the teachers to determine
the best teaching practices to engage students in learning processes. This study will also
contribute to the literature recognizing the utility of technology to prepare learners to live, work,
and contribute in a technologically dependent society, as promoted by the National Educational
Technology Plan (2010).
Research Questions
The following five research questions guided this study
RQ1: What are the relative levels of exposure of the students at a community college to
traditional face-to-face instruction vs. technology enhanced instruction?
H1: The students will be differentially exposed to traditional face-to-face instruction vs.
technology enhanced environments.
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RQ2: Is there an association between the socio-demographic characteristics of the
students at a community college and their level of exposure to technology enhanced
environments?
H2: There will be no significant association between the socio-demographic
characteristics of the students and their level of exposure to technology enhanced environments.
RQ3: Is there a difference between the levels of engagement of students exposed mainly
to traditional face-to-face environments vs. students exposed mainly to technology enhanced
environments at a community college?
H3: The levels of engagement of students exposed to technology enhanced environments
will be significantly higher than the levels of engagement of students exposed mainly to
traditional face-to-face environments.
RQ4: What is the relative importance of technology enhanced instruction vs. traditional
face-to-face instruction, as a predictor of student engagement at a community college?
H4: The use of technology will be the most important predictor of student engagement,
(relative to use of traditional instruction, other education practices, cognitive skills, class
atmosphere; and expected academic achievement).
RQ5: Is there a difference between the levels of academic achievement of students
exposed mainly to traditional face-to-face environments vs. students exposed mainly to
technology enhanced environments at a community college?
H5: There will be a significant difference in the academic achievement of students
exposed mainly to traditional face-to-face environments vs. students exposed mainly to
technology enhanced environments
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Identification of Variables
The variables used in this study, collected using a cross-sectional survey at a community
college in October 2013 included: (a) the socio-demographic characteristics of a sample of
students at (e.g., gender, age, ethnic group, citizenship status, course and class level
classification, expected grade); (b) measures of their level of exposure to technology enhanced
vs. traditional face-to-face classrooms; (c) measures of student engagement, and associated
constructs, including class atmosphere, cognitive skills, and other education practices. The
secondary data collected in this study included the academic performance levels, in the form of
the frequencies of final grades awarded in October 2013 to students classified into four groups
(Traditional (face-to-face); Online; Teleweb; and Hybrid).

Research Plan
The first stage of the research plan was to conduct a cross-sectional survey to collect data
on the socio-demographic characteristics of a sample of students, to measure their levels of
exposure to technology enhanced vs. traditional face-to-face classrooms, and to measure their
levels of engagement, including class atmosphere, cognitive skills, and other education practices.
The second stage was to collect secondary data to compare the academic performance of the
students exposed to traditional face-to-face vs. technology enhanced classrooms. The third stage
was to conduct descriptive and inferential statistical analysis in order examine the extent to
which student engagement and academic achievement were associated with the mode of
instruction; specifically exposure to technology enhanced environments vs. traditional face-toface environments
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CHAPTER TWO: REVIEW OF THE LITERATURE
This chapter presents a review of the literature to provide a conceptual and empirical
framework to underpin research on student engagement and academic achievement in
technology enhances and traditional face-to-face classroom environments. The search for
literature on the use of technology in a college classroom to improve student engagement and
academic achievement among science students was implemented via online databases utilizing
the keywords and terms in Table 1
Table 1
Keywords and Search Terms
1.

Student engagement and college

2.

Student engagement and technology

3.

Student engagement and science

4.

Student engagement and academics

5.

Student engagement and achievement

6.

Academic and achievement and college and students

7.

Academic and achievement and college

8.

Academic and achievement and college and technology

9.

Academic achievement and student engagement

10. Academic achievement and student engagement and technology
11. Academic achievement and student engagement and technology and
science
12. Academic achievement and student engagement and technology and
science and college students.
13. Academic achievement and student engagement and technology and
science and college students and traditional classroom.
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Table 2 indicates the results of the Boolean search result among educational databases.
The search yielded thousands of articles related to academic achievement and student
engagement, many of which were irrelevant to the research topic.
Table 2
Boolean Search Results of Educational Databases
Search
Keywords
and Terms

Databases

Search
Number

ProQuest ProQuest
Total
Journals

1
2
3
4
5
6
7
8
9
10
11
12
13

403
164
146
247
183
5,321
7,142
306
102
7
0
0
0

229
81
79
157
104
2,094
2,529
83
64
1
0
0
0

ProQuest
InfoTrac
dissertation Journals
2
0
0
1
1
112
140
7
1
0
0
0
0

266
159
122
15
162
1,704
2,228
111
92
10
1
0
0

ERIC

Ebsco
Host

1,858
1,250
911
77
1,735
16,043
18,983
1,230
1,432
162
52
20
0

1,919
668
1,014
1,189
611
3,862
5,337
295
446
36
13
3
4

In order to minimize the search results to articles relevant to this study, the researcher
narrowed the search terms. The marginal results of the search manifested a gap in the literature
associated with technology in the classroom related to engagement and academic achievement
among college science students. Although the literature is limited, the potential educational
benefit of technology for higher education students warrants further research. This chapter
reviews the literature on the study topic, organized into the following sections (a) Theoretical
Framework; (b) Student Engagement; (c) Teaching Strategies; (d) Learning Styles;
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(e) Professional Development and Instructional methods; (f) Technology Enhanced Classroom
Instruction vs. Traditional Face-to-Face Instruction; (g) Instructional Design and Motivation; (h)
Negative Aspects of Technology Enhanced Classrooms.
Theoretical Framework
Aristotelian Approach to Teaching
One of the great Western philosophers of education, Aristotle believed that education
should deal at its highest level with the unchanging factors of human nature (Gutek, 2005).
Specifically, Aristotle believed that human beings should be liberally educated. Aristotle’s
philosophy was that to educate is to train and teach the student so that the acquisition of
knowledge, morals, and intellectual virtues develops the good judgment needed for prudent selfgovernance and participation in society (Curren, 2010).
Aristotle maintained that, at certain stages of people’s lives, people make career choices
that shape their current position and their future. The psyche, the locus of human cognition and
reasoning powers, enables people to develop generalizations about the world and its functions
and enables mastery of technical skills (Gutek, 2005). According to Curren (2010), Aristotle
believed that to be educated is to be able to form a sound judgment of an investigation or
exposition, and a person of universal education can do this in all or nearly all domains. For
Aristotle, the purpose of higher education was the cultivation of reason, character, and human
excellence through enriching learning experiences (Gutek, 2005).
Piaget and Bruner’s View of Constructivism
Whereas Aristotle believed that the acquisition of knowledge for students was through
liberation of the educational experience (Gutek, 2005), Bruner believed that the adult learner’s
foundation of knowledge is previously acquired concepts and learning (Derry, 2004). Bruner’s
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cognitive concept of modifying and adapting one’s existing concepts to new uses, rather than
forming completely original concepts (Adler, 1963), is called concept attainment, which
encompasses the conceptual framework of placing the learner as the architect and owner of the
knowledge acquired. Specifically, Bruner’s strategy allows the learner to focus on the meaning
and understanding of a concept rather than on what the concept is called (Boulware & Crow,
2008). Developing the language necessary to identify concepts requires teachers to create
opportunities for students to practice transferring their understanding of ideas and texts to new
learning events (Guthrie et al., 2004).
Piaget’s theory of developmental stages focused on students’ operational knowledge in
several stages, including (a) the preoperational stage of infancy, (b) the concrete-operational
stage of childhood in which knowledge is other-centered, and (c) the formal-operational stage of
adolescence and adulthood in which knowledge includes abstractions. In contrast, Bruner
contended that not everyone develops identically, at the same time, or to the same extent. Bruner
reasoned that some people might reach a superior thought at an early age, while others might not
ever reach beyond an inactive stage. The stage a person reaches determined how well he or she
can learn but not necessarily what he or she can learn (Weltman, 1999).
Bruner’s theory of constructivism argued that anyone can learn anything in a meaningful
way as long as it is in terms appropriate to the person’s developmental stage and structural
experience (Weltman, 1999). Components of meaningful, peer-based structures can be found in
academe (Mauksch, 1986). Bruner viewed structure as a kind of Rosetta stone that made
complex knowledge simpler and easier to teach, understand, remember, and transfer from one
subject and situation to another. Bruner portrayed structure as closing the gap between higher
education and elementary knowledge, enabling college students to pursue careers in science
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without leaving “ordinary” students behind (Weltman, 1999). Ironically, Bruner (1966), like
Piaget, did not clarify his definition of structures nor whether he thought the structures were
heuristic devices or foundational truths embedded in reality.
Vygotsky’s Theory of Social Constructivism
Lev Vygotsky is one of many fathers of social development theory. Vygotsky’s theory
opposes Piaget’s individual developmental theory with a more socially oriented ideology.
Central to Vygotsky’s approach to learning are the ideas that knowledge and concepts are mental
constructs of the learner in a social or cultural context, that learning takes place within the
student’s social environment, and that the social construction of knowledge is mediated by social
activity (Cortazzi & Hall, 1998). One of Vygotsky’s most significant contributions was the
examination of the mind as embedded in material activity rather than existing independently of
the environment (Derry, 2004).
According to Vygotsky, intellect is the key aspect of learning (Derry, 2004), and thinking
is tied to action (Adler, 1963). No stark separation exists between will and intellect, and the
socio-genesis of the mind requires that the mind be understood in terms of its activity. Human
behavior is neither controlled nor directed by immediate means based on pure acts of will but is
moved indirectly through use of signs and tools (Derry, 2004). Contrary to Piaget’s theory of
development, Vygotsky believed that learning is developed through social interactions in an
organized manner with activities and tools, such as hands, hammers, and computers (Cortazzi &
Hall, 1998; Doolittle, 1995).

Vygotsky defined the zone of proximal development (ZPD) as

“the distance between the actual developmental level as determined by independent problem
solving and the level of potential development as determined through problem solving under the
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guidance or in collaboration with more knowledgeable others” (Doolittle, 1995, p. 3). ProjectSpecific Information and Related Research
Modern Theories
The current research study aimed to align theory with practice, by seeking to document
theoretical support for the application of technology in education. Bull (2005) contended that
research on the practical applications of technology in education is insufficient, and that theories
must underpin the practical application of technology within pedagogy. The rapid growth of
technology has spawned a plethora of theories, mainly consisting of prescriptive models,
proposing what teachers should ideally do in technology enhanced classrooms. Most of these
models are aligned implicitly with traditional theories of teaching and learning, as for example
those reviewed by Mayes & de Frietas (2007). A teacher should not, however, be constrained by
one particular theory, but should benefit from all of them. No single theory applies to all aspects
of teaching and learning, and a synergy of all accepted theories is applicable in practice
(Bransford, Vye, & Stevens, 2005).
One of the most influential prescriptive models linking theory to practice, which has
achieved prominence, mainly in the UK, is Laurillard’s Conversational Framework (Laurillard,
2009). It prescribes modes of teacher-learner-technology interaction in higher education, and
stresses the need for meaningful feedback from and adaptation to the learners as a central feature.
Laurillard’s framework appears to be one of the most useful and enduring theoretical frames of
reference because of the explicit connection made between student-teacher interactions and
technology. Although learners are conceived as negotiators, Laurillard’s model is essentially an
instructional view of teaching. The framework begins by describing the nature of learning and
then moves to the contribution of technology, involving a range of interactions, classified as
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interactive, communicative/ discursive, reflective, interactive and adaptive. All of these
interactions promote active student engagement, as discussed in the following section.
Student Engagement
Akin (2009) suggested that student engagement is a broadly defined term used to refer to
the extent to which students are actively involved in meaningful educational experiences and
activities. Two factors that appear highly salient to student engagement: (a) active and
collaborative learning and (b) enriching educational experiences (Errey & Wood, 2011).
Nevertheless, empirical research that investigates these phenomena in light of institutional
contexts (e.g., four-years or two-year, residential or non-residential) and the composition of the
sub-groups included in the label non-traditional (e.g., adults, workers, part-time students)
remains insufficient (Gilardi & Guglielmetti, 2011). Because empirical studies are limited,
further research in the practices of student engagement is needed, according to Carle et al.,
(2009), “Despite repeated calls for evaluations, systematic, empirical research in this field
remains lacking” (p. 376).
Whittaker (2004) asserted that if a school has effective teachers, it is a great school;
without effective teachers, a school lacks the keystone of greatness. Whittaker explained that as
the quality of the teachers drops, so does the student’s perception of the school. Therefore, if
schools, in particular colleges, are to remain the centers of employment preparation where
students acquire knowledge and skills, then these centers will need effective teachers who are
professionally trained in the areas of student engagement and technology.
Lemons’ (1984) belief that technology will require more sophisticated job skills is based
largely on two assumptions: first, that technology will favor professional and technical-level jobs
and, second, that technology will upgrade skill requirements of existing jobs because of
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increasingly sophisticated equipment. As nontraditional-students prepare for jobs of the future
they will need to have learned and experienced the latest technology. Teachers can encourage
learning when they offer students an engaging environment that includes a clearly stated
purpose, realistic objectives, guidance, and the necessary resources and materials. These
strategies can give students a sense of responsibility for and ownership of their academic
success. According to Frick, Chadha, Watson, Wang, and Green (2009) academic success is
based on the five learning principles listed in Table 3.
Table 3
Five Learning Principles
1. Learning is promoted when learners are engaged in solving real-world problems.
2. Learning is promoted when existing knowledge is activated as a foundation for new
knowledge.
3. Learning is promoted when new knowledge is demonstrated to the learner.
4. Learning is promoted when new knowledge is applied by the learner.
5. Learning is promoted when new knowledge is integrated into the learner’s world

Teaching Strategies
Ray (2004) suggested that learning occurs when teaching strategies facilitate students to
become actively engaged, have opportunities for interaction with others, are presented with
challenging situations or questions, use their critical thinking skills and are surrounded by a
nurturing learning environment. According to Ray, the six strategies listed in Table 4 can be used
to make the college classroom more effective. Ray contended that using such strategies can be
challenging for professors. Many require an extended block of time, space for movement,
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special preparation, and extra supplies or materials. However, creative professors will find that
leaving the podium and using interactive teaching strategies yield high student achievement.

Table 4
Effective Teaching Strategies
1. Discussion in pairs or small groups about information presented in a lecture can be a useful
method of helping students explore concepts and share their experiences or understanding of
the information
2. Students can use a listening guide, which lists major points of the lecture.
3. Use the 3-2-1 method as a summarization technique
4. At the end of class, students write or are assigned these three prompts to answer: Three
things I learned today, two things I heard today that I need to further ponder, and one thing I
would like to learn more about relating to the topic
5. Case studies can be used to actively engage the students in thinking about complex
concepts
6. Simulating a real life situation can be helpful for students understanding a concept in
context
7. Games can be an effective review or assessment strategy

Student achievement can also be raised if the professor understands the students’
learning styles, as discussed in the following section.
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Learning Styles
Learning occurs when students are actively engaged in the learning process (Ray, 2004).
Historically, learning styles were seen as modes of learning. However, today, learning styles are
equated with the preferred bodily sense through which one receives the information, whether it is
visual, auditory, or kinesthetic. Learning styles are different for each student, and learning can
be improved by matching one’s teaching with students’ preferred learning mode (Riener &
Willingham, 2010).
Riener and Willingham (2010) contended that students differ in their abilities, interests,
and background knowledge but not in their learning styles. College educators need to consider
prior knowledge and background information because student learning style preferences may or
may not impact the learning environment. Riener and Willingham suggested that college
professors should consider learning styles in the classroom by continuing to present the
information in the most appropriate manner for the content and for the students’ level of prior
knowledge, ability, and interest.
Professional Development and Instructional Methods
Donohue (2008) proposed that “preparing people for success has always been a moving
target of sorts” (p. 19). In recent years, it has become increasingly evident that, while basic skills
are essential, the “3 R’s” are not enough once learners enter secondary school. Computers have
leveled the global educational landscape. No longer are students competing with their
countryside colleagues but with foreign counterparts for viable employment. However, some
educators have been reluctant to adapt to the changing technological times, and many have been
slow to change because of their belief that technology will replace their jobs. Reid (2002)
contended that:
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“One teacher felt that the increasing use of information and communication technology
meant that teachers were going to have to give up control in the traditional sense because
it would be apparent that one person in the classroom is not enough anymore and that
computers open up a whole new learning environment for students” (pp. 4-5)
Essentially, the teacher’s role has changed from a distributor of facts to a facilitator in the
acquisition, analysis, and interpretation of information. In other words, teachers must allow
students the autonomy to take more responsibility for what and how they learn. The role of
facilitator is new for most educators and means changing the way the classrooms and schools are
organized and equipped (Reid, 2002). If educators are to prepare students for knowledge jobs,
they must equip classrooms with instructional devices other than the traditional chalkboard, desk,
and VCR.
According to Lemons (1984) the delivery methods of education and training historically
varied widely. Traditional secondary and postsecondary vocational and technical programs have
relied largely on laboratory activities with some cooperative work arrangements, and the use of
technology in instruction has been limited. Colleges and universities have used the most
traditional methods of instruction, but some change is beginning to be apparent, especially at the
community college level. More recently, Munro (2006) asserted that apathy toward classroom
learning is attributable to what learners perceive to be predictable, redundant, and frequently
uninspiring curriculum delivery.
At the same time, as educators move from a traditional setting to a technology enhanced
classroom-teacher alliance, it is imperative that educators not rely solely on technology or
inadvertently saturate learning with PowerPoint presentations, setting the stage for lecture
delivery and its inherent passive learner behaviors (Munro, 2006). Munro claimed that
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classrooms that do not include team-based interactions can contribute to a downward spiraling of
disengagement.
As students become more technologically savvy, their classrooms must include resources
that reflect the skills that they seek from educators. The great challenge for traditional educators
is to implement real-world applications into their instruction. Since teachers are the architects of
society, they have great power in shaping a society. Friedman (2006) claimed that as society
become more interdependent across the confluences of technology, globalization, and
information, the role of educators and education as a whole must adapt. Also, educators must be
properly trained with engagement strategies and instructional tools that will prepare students for
a technologically advanced world.
Technology Enhanced Instruction vs. Traditional Face-to-Face Instruction
Benefits of Technology Enhanced Classrooms
With the technological advancement of society, the globalization of communication, and
the expansion of the Internet to embrace social networks, traditional instructional practice is
becoming a legacy and change is inevitable. The integration of computers-based instructional
technologies do not simply provide the same instruction through a different medium, but rather
promote a transformation of the teaching and learning process in which faculty revise their
pedagogy from a teacher-centered, typically didactic lecture format, known as traditional
instruction, to one that is more student-centered and based on active learning strategies
(Hyllegard & Burke, 2002). Hara (2004) asserted that the traditional approach to course
instruction (or sometimes known as, face-to-face classroom instruction), involves little to no
technology. He continued, traditional classrooms are where students and faculty interacts faceto-face in the classroom, or during office hours may communicate using low technology
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approaches such as, a telephone or library reserves. Compared to the traditional classroom, the
technology enhanced classroom employs a different pedagogical perspective.
Over a decade ago, many colleges were slow to change their instructional
designs to integrate technology in the classroom. Frey and Donehue (2002) indicated that “one
primary reason why many institutions have not integrated technology into their classrooms has to
do with a lack of trained faculty to use discipline specific technologies” (p. 3). In fact, many
faculty members did not receive formal instructional technology training in their educational
programs. Therefore, it is the institution’s responsibility to provide the adequate training and
professional development in acquiring the necessary competencies and skills. Frey and Donehue
noted that “the benefits include increased flexibility, increased student interest and learning, and
greater flexibility of instructional delivery” (p. 4). Owen (2002) also described the six benefits
of a technology enhanced classrooms listed in Table 5
Teachers “integrate technology into their face-to-face instruction in two ways: first as
hybrid or add-on feature to enhance traditional teaching methods; and second, as self–paced,
computer based, multi-media course content” (Owen, 2002, p. 4). Technology, if used in
conjunction with sound pedagogy, allows students to step outside the confines of the traditional
classroom and school structure and take responsibility for both their learning and the learning of
the entire class community in ways that might surprise even the staunchest opponent of
technology use in schools.
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Table 5
Benefits of Technology Enhanced Classrooms
1. Students drive the learning process
2. Students begin actively learn from one another
3. The teacher becomes an expert participant in knowledge construction rather than a
conveyor of knowledge
4. Everyone benefits from the collaborative approach to knowledge sharing
5. Because the technology allows ideas to be captured, they are never lost and remain
available to anyone in the community for the purpose of continual refinement and
improvement as new learning occurs
6. Students are able to see the connection between new ideas and older ones and between
their ideas and the ideas of others
7. In addition, as the knowledge base of the community grows through the ongoing
contribution of ideas, theories and the expert resources it serves deepen the content of the
course for each successive group of learners

Development of Technology Enhanced Classrooms
The advent of global technological advancement has spawned the need for a
knowledgeable, properly trained and educated workforce. Teachers of higher education are
charged with the responsibility of preparing students to compete in the global marketplace. In
2009, to reinforce the importance of securing the American economic position, the government
created the Higher Education Reconciliation Act and Race to the Top (R2T) educational policies.
The Higher Education Reconciliation Act was established to increase educational opportunities
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for students, expand the Pell Grant program, improve community college investments and black
colleges, and decrease student loan debt. The R2T initiative was a governmental reformation
program established to improve K-12 education and the number of students enrolling in math
and science majors (Akin, 2009).
Another government educational program is the Technology Innovation Challenge Grant.
This program creates partnerships among educators, businesses, and community organizations by
providing grants to organizations that improves teaching and learning in technology.
Additionally, the Technology Innovation Challenge Grants program provides awards to higher
education institutions that service economically disadvantaged students or those with the greatest
need of technology to ensure professional development and technological resources for
educators. The programs under the Technology Innovation Challenge Grants are designed to
provide professional development for teachers, increase student access to technology and online
resources, develop standards based in a wide range of subjects, and develop new approaches to
measuring the impact of educational technology on student learning. Many states and local
governments mandate that technology is integrated into technology education curriculums
(Angell, 2009).
Brown and Brown (2010) expressed that educational technology curriculum objectives
are designed to produce students who possess a greater conceptual understanding of technology
and its place in society and who can grasp and evaluate new bits of technology that they might
never have seen before. The educational technology conceptual understanding is called
“technology literacy” (Brown & Brown, 2010, p. 51). Technology literacy is more of a capacity
to understand the broader technical world rather than the ability to work with specific pieces of
it.
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A second broader definition of technology literacy is the ability to use, manage, evaluate,
and understand technology (Brown & Brown, 2010). However, over the past few years the
definition of technology literacy has changed to align more with curriculum assessment and
standards. Brown and Brown pointed out that when technology literacy was originally
introduced as a goal of technology education, the creation of a deeper and more meaningful
definition of technology literacy was seen as unexpectedly complex. Additionally, Brown and
Brown claimed that the assessment of technology literacy in United States is in its infancy stage.
The real content for any technology education lie not in its curriculum but in its
standards, which are formed by the International Technology Education Association (Brown, &
Brown, 2010). The ITEA creates and identifies the information and knowledge that all students
need to “achieve the educational aims and applications of the curriculum” (Brown and Brown,
2010, p. 51). Brown and Brown (2010) organized the ITEA’s standards into five areas: (1)
nature of technology, (2) technology and society, (3) design, (4) abilities for a technological
world, and (5) the designed world. Each of these areas is furthered developed into modules
comprised of three to seven content standards, with a total of 20 standards for overall technology
literacy. These standards are then compartmentalized into benchmark components for the
primary, middle school, and secondary education sectors.
Each of the 50 states issues technology standards based on the fundamental standards of
the ITEA. The North Carolina Instructional Technology Plan and Guide: Technological
Recommendations and Standards (1995) includes the North Carolina Instructional Technology
Plan, which describes the vision for preparing high school and college students for the 21st
century. The North Carolina Instructional Technology Plan addresses the developmental needs
of high school and college students and the learning and teaching activities that use technology
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as a tool. Specifically, the developmental needs of college school learners are to (a) formalize
higher order thinking skills, (b) experience real-world environments, and (c) develop a sense of
community membership and should be relevant to the world in which they live (North Carolina
Instructional Technology Plan and Guide, 1995).
In order for students to be prepared for college, it is essential that they be exposed to
technology at the secondary level. The North Carolina Essential Standards Information and
Technology Standards for Grades 9-12 (2010) identified three objectives of using technology
and other resources for assigned tasks: (a) to access information (i.e., multi-database search
engines, online primary resources, virtual interviews with content experts); (b) to organize
information (i.e., online note-taking, collaborative wikis); and (c) to design products to share
information with others (i.e., multimedia presentations, Web 2.0 tools, graphics, podcasts, and
with audio files). Most postsecondary technological standards are interwoven in state curriculum
guides.
Technology enhanced classrooms are as varied as the academic disciplines in which they
are used. One type of classroom technology used as an instructional instrument is medical lab
simulation, an interactive computer application that provides a practical, real-world approach in a
computerized virtual environment. Lab simulation can serve as a catalyst to shape a society,
address the technological challenges that face college medical classrooms, and serve as a
technological instructional instrument while positively affecting students’ achievement and
engagement as indicated by their on-task classroom behavior (Lemons, 1984).
Computer simulation provides many potential benefits for students. For example,
Carnevale (2003) suggested that computer simulation allows students to conduct experiments
safely while studying at home, work, or any place where they can access an Internet browser.
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Just as expensive college science labs emulate a real laboratory experience, medical lab
simulations offer visual and sound effects, graphics, chemical reactions, real physiological and
anatomical features of the body, and on screen note-taking without any the risk of creating a
dangerous situation for the students in the classroom environment. Carnevale also expressed that
“virtual labs also allow the students to experiment on their own instead of having to follow rigid
instructions, as they would in a traditional lab” (p. 2). Educators are given a similar sort of
freedom, as MLS give them the ability to (a) design the curriculum at their discretion, (b)
incorporate textbook examples, (c) display visuals that are clear and adaptive, (d) write and share
online notes, (e) display lecture material, and (f) adapt flexible lab procedures and directions for
their entire classroom implementation. Whereas the traditional classroom instructional is more
of an industrial-based model cannot prepare students for the information age (Fei, 2010).
In the modern digital world of the 21st century, global societies are currently inundated
with technology, and information is rapidly accessible today to anyone with a device capable of
processing digital data. The higher education sector is now expected to provide diverse
pedagogical experiences involving the use of technology for students in preparation for future
employment opportunities, irrespective of whether or not such experiences enhance learning.
The National Educational Technology Plan (NETP, 2010) has delineated national goals for
learning with technology. According to NETP, the ubiquitous presence of technology includes
mandates to change teaching, learning, and assessment in the United States educational
institutes. NETP recognizes the government’s role in providing, supporting, and funding the
resources and research necessary to achieve the goals. Furthermore, according to the NETP,
surveys across the United States have confirmed that nowhere is technology more presumed and
prevalent than on college campuses, and that college students are more technologically savvy
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today than in previous generations. Furthermore, students also expect their instructors to be
technologically astute as they prepare students to work in a digital world (Rhodes, 2011).
Motivation and Instructional Design
Motivational theory, as articulated by Pintrich & Schunk (2002) focused on three aspects
of the learning tasks: students’ reasons for engaging in the task, students’ confidence in
performing the task, and students’ self-efficacy belief in the task. Several studies using
quantitative and qualitative research designs have attempted to determine the extent to which
student motivation is related to the mode of instruction, including technology enhanced
instruction.
Quantitative Studies
Mitchell, Chen, Sherr and Macredie (2006) used a small-scale empirical study using a
web-based tutorial to examine students’ learning performance and motivation. The study’s
design used a pretest and posttest instrument to determine self-perception of web enjoyment and
high and low levels of self-perception with performance outcomes. Students completed a
questionnaire regarding the design of the tutorial’s interface that included a non-linear structure
(content), choices for accessing the information (pacing), and choices for determining the order
of learning (sequence). The tutorial’s flexible structure permitted analysis of the learning
environment’s effect on students with differing levels of technology (computer) experience. The
researchers identified a statistically significant relationship regarding students’ attitudes toward
the usefulness of a web-based learning system. Students with high levels of motivation were
more likely to engage in the learning experience than students with low levels of motivation.
Mitchell et al. suggested that students with low motivation levels may benefit from more
examples and fewer navigational tools. Students with high levels of motivation reported positive
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comprehension and students with low levels reported less comprehension of the content.
Mitchell et al. suggested providing additional support and learning strategies to increase the
effectiveness of the technology intervention.
The findings of Mitchell et al. (2006) supported the use of non-linear navigation through
software. Students expressing high levels of motivation towards the use of technology also
expressed positive statements regarding the use of navigational links, choices of topics, and
locating information helpful to their learning. Students with low levels of motivation expressed
negative statements regarding the non-linear navigation. Mitchell, et al. suggested these results
indicate the need to consider the students’ level of previous experience and to incorporate a
variety of annotation techniques to more precisely support students in navigating the learning
environment. Suggestions included history-based annotations to indicate links that had been
visited, prerequisite-based annotations to provide the necessary background information, and
advanced organizers to illustrate interrelationships of the learning content. These findings were
consistent with those of Azevedo (2005) who recommended that supportive features are needed
to facilitate scaffold learning when using technology enhanced instruction.
Kingsley and Boone (2009) used a pretest posttest design to evaluate the effects of
computer based instruction on student achievement. They investigated the effectiveness of a
multimedia software program in a social studies course. As opposed to grounding the research in
a theoretical construct, the researchers framed their study in a topology based on the correlation
of reading in social studies and the software program, an electronic intervention. They cite a
topology developed by Anderson-Inman and Horney (2007) to support the use of electronic text.
The topology evaluates electronic resources for content such as presentation, illustration, and
enrichment. The study took place over a seven month period in three public schools, in four
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classrooms taught by four educators. The schools were selected based on availability of adequate
and reliable technology resources and infrastructure for the study’s requirements. The educators
were selected based on interest and willingness to participate in the study. The participants were
assigned to the educators classes based on school scheduling and were ethnically diverse. Each
educator taught two groups for the study, one experimental group using technology (software
program) and one control group using traditional face-to-face. The educators chose which class
experienced the software intervention for one 50 minute period each week and which class did
not. Regular social studies course work, text book assignments, lectures, discussions, and so
forth were followed for the remaining class periods. The test design and questions were based on
grade-level state standards for social studies. Questions were selected from the state-approved
social studies textbooks and modified to include higher order thinking process, such as problemsolving. Reliability of the pretest and posttest scores was determined by independent review and
pilot tested with college students. The data analysis included descriptive and inferential statistics,
a two-tailed t test, and two post hoc tests to validate the findings. The researchers’ findings
indicated significant improvements in academic achievement for both the experimental and the
control group. The experimental group’s post test mean scores were significantly improved over
the control group. Kingsley and Boone posited the benefits of using social studies multimedia
software. The researchers concluded that the technology enhanced the students’ learning through
improved student engagement

.

Hernandez-Ramos and De La Paz (2009) performed a quasi-experimental study in which
an experimental group of students were given project-based assignments in which they learnt to
create multimedia documentaries about 19th century American history. The knowledge, attitudes
and opinions of the experimental group were compared with a control group who received a
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more traditional type of instruction. The gain in knowledge of the experimental group was
significantly more than that of the control group, with implications for introducing technology
enhanced projects into the history curriculum.
Song and Grabowski (2006) conducted a quasi-experimental research study investigating
the effect of goal-orientation on intrinsic motivation and problem solving. Two types of peergroup situations composed of 90 students from four classrooms comprised the study group.
Motivational goal theory framed the research. The theoretical framework articulated two
components of motivation, learning-goal orientation and performance-goal orientation. Groups
were either heterogeneously or homogeneously formed based on the learners’ self-efficacy
scores from a pretest. In addition, assessments measured perceptions of goal atmosphere,
intrinsic motivational and problem-solving skills and evaluated goal orientation. Students were
randomly paired, within their classroom, to solve an ill-structured problem situation in a webbased science tutorial designed to reflect a learning-goal or performance-goal orientation. The
researchers found higher scores on intrinsic motivation by students in the learning-goal
orientated group. They found no significant difference in achievement of problem-solving skills
between the learning-goal and performance-goal groups. Song & Grabowski considered that that
their findings may be due to the challenging nature of the ill-structured problem used in their
study; the time constraints placed on students in the study; the choices (non-linear) given to one
group; and the possible need for more cognitive and motivational assistance in developing
problem solving skills.
Qualitative Studies
Relative few studies on the impact of technology enhanced classrooms have used
qualitative research designs. Heafner (2004) conducted a descriptive study, using motivational
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theory as the framework, to explore how technology enhanced students’ motivation to learn
social studies content. The study examined students’ learning with familiar technology, provided
a conceptual framework for student responses, provided access to additional resources, and
allowed for students’ individual input. Data collected from interviews, observations, field notes,
and artifacts were triangulated to identify patterns and themes related to motivational theory. The
results of Heafner’s study showed that using technology motivated participation, increased
interest, and enhanced learning for students. Heafner’s conclusions support the use of technology
for enhancing motivation and learning in social studies. Combining skills, knowledge, and
expertise, educators and web designers may create practical, motivating, researched-based
technology experiences for learners.
Wang & Reeves (2006) designed a technology based learning experience to enhance a
lesson on fossilization. Research-based theories of motivation and teaching strategies, such as
monitoring progress and reflective questioning, were incorporated into the instructional design to
actively engage students. The qualitative research involved classroom observations, student and
teacher interviews, and questionnaires. The technology enhanced learning experience
incorporated motivational elements to challenge the learners, pique their curiosity, give them
control over aspects of the learning, and provide a visual scenario or fantasy element for
learning. The students responded positively to the animations in the three-day interactive lesson,
which allowed them to explore different scenarios to learn about the conditions necessary for
fossils to develop. The triangulated data revealed indications of enhanced knowledge and
motivation to learn about fossilization. Observational findings included indications of students’
active engagement, focused attention (motivation), enthusiasm about the learning, and selfefficacy.
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An interpretive case study by Frederick (2007) examined the teaching of two African
American educators in an urban Mid-Atlantic area. The educators were selected based on
community sampling. The aim was to determine if culturally relevant instruction enhanced
motivation and learning despite inequities in technology access. Community sampling criteria
included referrals from knowledgeable persons, such as district personnel and other educators;
the educator’s use of educational technology and computer based applications in classroom
instruction; and the educator’s personal commitment to integrating African American culture in
the curriculum. Although the student population in the district was multicultural, de facto
segregation existed in the inner-urban school where the first educator taught. The second
educator taught at an independent African-centered education school within the public school
district’s boundary. The student population at both schools was all African American.
Frederick’s role as an active researcher involved participation in the classroom, interacting with
the educators and students, taking field notes, and reflecting on the classroom interactions and
observations. The technology infrastructure at both schools reflected the inequalities prevalent in
many urban schools, such as aging computers. Frederick’s research premise was based on the
ubiquitous presence of computer technology in the United States and its use as a pedagogical
tool for the cultural enhancement of African American learners. Frederick contended that
computers are a cultural artifact that may perpetuate racial misconceptions of African Americans
or instill positive conceptions of African American culture, development, and contributions to
society. The latter is achieved as a result of classroom instructional strategies, access to a
plethora of Internet resources, and educators’ commitment to technology integration in the
curriculum. Frederick concluded that educators implementing culturally relevant instruction
enhance learning despite inequities in technology access.
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Negative Aspects of Technology Enhanced Classrooms
It is important to determine whether or not technology enhanced learning is really
effective for improving student engagement and imparting useful knowledge and skills resulting
in increased levels of academic achievement. Technology assisted instruction will only have
utility if it results in learning, is well-received by users, and is cost-effective to the sponsoring
organization or institution; however, it is questionable whether single studies, as described in
the literature review above, can fully predict the impact of technology on teaching and learning
(Clark & Sugrue, 1994; 1995) . It is only by examining trends over many years that informed
decisions can be made. Given long term evidence that technology enhanced learning is effective,
more organizations and institutions will be able to justify using it. If evidence suggests that
technology is not so effective as traditional face-to-face delivery, then institutions may be more
cautious about replacing courses entirely with technology based instruction. For example,
Mitchell, et al. (2005), concluded that technology enhanced classrooms may not suit all students.
Factors to consider when integrating technology in learning include variable student attitudes
(motivation) and technology experiences, support and design systems, and the infrastructure of
the technology enhanced environment.
The view that technology enhanced classrooms are axiomatically superior to traditional
face-to-face classrooms can be positively challenged. Although, the use of technology as an
indispensable vehicle for teaching and learning is widely endorsed, it must be emphasized that
learning outcomes depend on exactly how technology is used in practice (Noeth & Vokov,
2004). Just as students do not automatically learn by listening to a teacher talking, contrarily,
they do not automatically learn by sitting in a technology enhanced classroom. Simply providing
access to technology does not ensure that technology will effectively enhance instruction and
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result in improved student engagement and academic achievement. Ultimately it is not the
quality of the technology but the quality of the instructional design and the learning strategies
implemented by the teacher that makes all the difference. Effective learning does not occur
axiomatically by the provision of technology alone. It occurs when learners experience a
sequence of formal instruction, complete their prescribed learning activities, and achieve
objectives and learning outcomes outlined in the lesson plans. The ideal outcomes of teaching,
whether through the medium of technology or face-to-face, are that it should motivate learners,
facilitate deep processing, build on the whole person, cater for individual differences, promote
meaningful learning, encourage interaction, provide feedback, facilitate contextual
understanding, and provide support during the learning process (Laurillard, 2009).
It is possible that the literature on technology enhanced learning based on quantitative
research designs (e.g., pretest posttest) is unbalanced and may be subject to the widespread
problem of publication bias. Statistically significant results which inferred that technology
enhanced instruction is superior, relative to other types of instruction medium, tend to be over
represented, whilst no results that failed to achieve statistical significance were found in the
literature. Consequently it is concluded that the literature review may have provided an over
optimistic view of the relative superiority of technology enhanced classrooms. Publication bias
develops because authors and editors of journals generally favor statistically significant results
over those that are not statistically significant (Scargle, 2000). Consequently, evaluative studies
based on test scores concluding that technology enhanced classrooms are superior to traditional
face-to-face classrooms using the conventional p <.05 criterion are more likely to be published
than studies concluding that there was no significant difference. A literature review can only be
trusted if it is known that all studies, including those with no statistically significant results, are
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included; however, it is impossible to know how many studies have revealed no significant
differences between the effectiveness of technology relative to other types of instruction
medium, because they have never been published (Russell, 1999).
It is possible that the instructional design and teaching strategies rather than the type of
instruction medium per se may determine relative effectiveness with respect to engagement and
academic achievement. This view is supported by Clark and Sugrue (1994; 1995) who argue
very strongly that the type of instruction medium may itself be relatively inconsequential in
influencing learning outcomes, compared to much more powerful influences such as the unique
components of the instructional design and the different strategies used by teachers to deliver the
course content. Clark & Sugrue criticize most studies carried out to compare the effectiveness of
technology relative to other types of instruction media, because they failed to isolate and
compare the instructional attributes that were unique to each type of medium. In essence, Clark
& Sugrue argue that there is nothing uniquely beneficial about technology based instruction and
that most of the medium effects perceived by researchers and educators are spurious. This
opinion received support in the literature review of Russell (2001) was consistent with the results
of a meta-analysis conducted by Sitzmann, Kraiger, Stewart, and Wisher (2006).
It is possible that technology enhanced classrooms may be no more effective than
traditional face-to-face classrooms in promoting engagement, motivation, and academic
achievement. The results of evaluation studies cannot be accepted as substantial evidence of the
superiority or inferiority of one instruction medium versus another unless the unique components
of the different instructional designs are considered (Clark & Sugrue, 1995; Noeth & Volkov,
2004). It is imperative to compare and contrast the unique components of technology-based
instruction and other types of instruction, in order to understand which components are critical to
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promote effective learning. Evaluators of technology based versus other methods of instruction
must identify explicitly how different facets of instruction bring about changes in teaching and
learning.
Another negative aspect of the use of technology enhanced classrooms is that students
experience problems and become frustrated when the technology fails. Hammond (2009)
reviewed 62 articles concerning the use of technology for learning at Universities in 13
countries. Ten studies carried out at Universities in Sweden, Hong Kong, USA, Romania,
Australia, Iran, Turkey, and Pakistan between 2000 and 2009 elicited the perceptions of students
using cross-sectional surveys. The ten studies all collected information by means of a
questionnaires, and the data were statistically analyzed to interpret the results. The responses to
these questionnaires highlighted that students in technology enhanced classrooms throughout the
world generally faced many practical problems, including: (1) difficulties experienced with both
asynchronous and synchronous networks, related to the inefficiency of the servers, including
failures logging in and downloading/uploading files; (a) some Virtual Learning Environments
were found to be very difficult to navigate; (c) students frequently became disconnected from the
Virtual Learning Environments; (d) the sound systems were often poor, the microphones did not
always work properly, and there was sound break-up and background interference; (d) video
streams were often blurred or intermittent, (e) interactive responses were slow or absent and (f)
students’ files on computer networks were frequently attacked by viruses worms, and hackers.
Sustaining self motivation is also perceived to be a major challenge for many students
working alone in computer enhanced classrooms. It is essential for students learning via
technology to become independent learners, in charge of their own learning, because there is no
support or encouragement through face-to-face interactions with teachers as experienced in
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traditional classroom settings (Laurillard, 2009). Students working in computer enhanced
classrooms do not always get prompt feedback on the mistakes that they made unlike students in
traditional face-to-face classrooms. Hammond (2009) suggested that lack of face-to-face
interaction with other students and teachers in technology enhanced classrooms was the main
cause of low motivation reported by students in ten cross-sectional surveys. Students who came
from a background of traditional face-to-face teaching before enrolling on a course that entailed
working alone in technology enhanced classrooms tended to look for a lot more guidance and
instructions from their teachers than students who came from a background of technology
enhanced learning. Open-door access has filled classrooms with learners from many different
backgrounds and a broad array of academic preparedness. Consequently, teachers find it difficult
to locate a collective starting point or commonality that can establish a collaborative educational
community within a technology enhanced classroom (Barkley, 2009).
Hammond’s (2009) review indicated that students with limited previous experience of
technology enhanced learning frequently felt isolated, lost, and alone, and did not know exactly
what was required of them. Students perceived that hybrid courses, which used a wider variety of
pedagogic approaches incorporating both technology enhanced and face-to-face learning helped
to motivate them more, and keep them more actively involved. Students also perceived that their
motivation was improved if the teachers took into account the differences in their learning styles
and the different academic abilities of individual students.
The final negative aspect of technology enhanced classrooms is that they are frequently
misused by students. For many educators, it is disappointing to see students listening to music,
texting, surfing the Internet, communicating with their friends in online chat rooms, socializing
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on social networking sites, or doing something else, other than being on-task and engaged during
classes, when they should be undergoing formal instruction (Dror, 2008). .
Summary
Higher education is faced with preparing students for a world that challenges people
conceptually, continually, and technologically. Computers in the classroom today are no mistake
but rather a confluence of information, technology, and global expansion. As global markets
expand, a knowledgeable workforce has become increasingly important. Modern society
consists of large organized institutions in which the center of gravity has shifted to knowledge
workers: the people who put to work what they have between their ears rather than the brawn of
their muscles or skill of their hands. This working review of the literature included several
studies of that showed the effectiveness of teaching strategies that incorporate technology.
Engaged learners may be intrinsically motivated by curiosity, interest, and enjoyment and are
likely to want to achieve their own intellectual or personal goals.
The creation of a technologically knowledgeable workforce is one of the great
challenges facing higher education of the 21st century, yet students are often unengaged in
college classrooms, even in technology enhanced classrooms. According to Arnold (2010)
empirical research studies are lacking over the last 20 years on the topic of student engagement
and academic achievement. Akin (2009) stated that extensive research on student engagement
consistently suggests its close relationship to desired educational outcomes, such as increased
learning, persistence in college, increased academic achievement, and graduation.
It is not necessarily rational to assume that technology enhanced classrooms improve
student engagement. There may be nothing uniquely beneficial about technology based
instruction and some of the medium effects perceived by researchers and educators could be
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spurious. Although some research tends to affirm the suggestion that technology improves
student engagement, there is a deficiency in the literature exploring the extent to which exposure
to technology enhanced classrooms is associated with engagement and academic achievement
among college science students. This study attempted to address that deficiency.
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CHAPTER THREE: METHODOLOGY
The purpose of this study was to use survey and secondary data to determine if students
exposed to technology enhanced environments exhibited a higher level of student engagement
and academic achievement than students exposed to traditional (face-to face) environments. This
chapter describes and justifies the methods used in this study, including the participants, setting,
instrumentation, data collection and analysis procedures.
Participants
The population for the cross-sectional survey using the Class Level Survey of Student
Engagement (CLASSE) consisted of N = 425 students pursuing degrees in the Health Science
and Science Divisions at a local college in Charlotte, North Carolina. The sampling frame
consisted of a list of email addresses obtained from the Institutional Research Department at the
college. A sample of N = 80 volunteers (i.e., 18.2% of the population) was recruited from the
sampling frame to participate in the cross-sectional survey The population for the analysis of
secondary data on academic achievement provided by the Institutional Research Department
consisted of N = 4102 students registered at the local community college.
A power analysis was conducted to determine the minimum number of participants
required to conduct regression analysis using G*Power software (Fauld, Erdfelder, Lang, &
Buchner, 2007). Assuming a moderate effect size (R2 = .25); a conventional significance level (α
= .05); an acceptable level of power (.8) to test the hypotheses, and six independent variables, the
required minimum sample size was computed to be 62 (i.e., about ten participants for each
independent variable). Consequently, the sample size of 80 participants was considered to be
adequate to provide sufficient power to conduct multiple linear regression analysis.
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Setting
On July 1, 1963, the North Carolina General Assembly passed the Community College
Act. Under this Bill, Mecklenburg College and the Central Industrial Education Center were
merged to form one institution, called the local community college. For over fifty years, this
local community college has been a leader in higher education, incorporating technology with
student-centered learning solutions and industry partnerships to provide innovative learning
opportunities. The Health Science Division provides a variety of degree programs to prepare
graduates to deliver health care services in hospitals, dental offices, nursing facilities and
schools. The Science Division provides degree programs in Biology, Chemistry, Earth sciences
and Physics. The researcher has no affiliation with this community college or any of the
divisions.
Research Design
The research design incorporated (a) a cross-sectional survey with a descriptive and
inferential analysis of variables collected using three instruments; and (b) an inferential analysis
of secondary data provided by the local community college.
Instrumentation
The researcher used the Class Level Survey of Student Engagement (CLASSE) to collect
variables relating to student engagement (see Appendix A). According to the website of the
National Survey of Student Engagement (NSSE, 2014) CLASSE was developed by Bob
Smallwood of the University of Alabama and Judy Ouimet of Indiana University Bloomington
on order to provide classroom-level insights about the quality of student engagement (Angell,
2009). The primary purpose of CLASSE is to aid institutional efforts to enhance the adoption of
engaging educational practices. Institutions using CLASSE enter a no-cost licensing agreement
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with the NSSE to administer CLASSE surveys on their own campuses. The researcher received
approval to use CLASSE from the NSSE to administer CLASSE at this community college (see
Appendix B).
Each item in the CLASSE is rated using 5-point scale (e.g., 1, Never; 2, Rarely; 3,
Sometimes, 4, Often; 5, All of the time). Clusters of item scores are composited to operationalize
four subscales (Student Engagement, Class Atmosphere, Cognitive Skills, and Other Educational
Practices). The results of evaluations conducted by NSSE (2009) and Angell (2009) established
the content validity; construct validity, concurrent validity, predictive validity, and consequential
validity of the instrument. The subscales exhibit good internal consistency (Cronbach’s alpha =
.77 to .88) meaning that the constituent items measure the same unifying construct, as evidenced
by how well they vary together. The CLASSE also exhibits good temporal stability, or test-retest
reliability, referring to the consistency of the scores when the instrument is administered on more
than one occasion (Pearson’s r correlations = .623 to .760). In addition to the CLASSE, the
researcher administered two instruments that were developed specifically to collect more
variables for this study. The Demographic Questionnaire (see Appendix C) consisted of 14
items to collect personal information about each student, including class level classification,
academic major, academic area, highest level of education, citizenship status, gender, ethnic
group, age, courses, credit hours, placement tests, and expected grade. The Instructional
Environment Questionnaire (see Appendix D) consisted of 10 questions to collect information
about the different types of instructional environment that the students were exposed to,
including traditional face-to-face lectures, use of technology and software applications, and type
of classroom.

52

Data Collection Procedures
The researcher submitted IRB application to Liberty University (see Appendix E). After
formal approval to conduct this study was obtained from the community college (see Appendix
F), IRB permission was secured. Upon receipt of approval, the researcher commenced the
research. A recruitment email was sent, inviting students from the Health Science and Science
Divisions to participate in this study (see Appendix G). Following the replies of 80 students to
the recruitment email, and after receipt of their informed consent (see Appendix H) the crosssectional survey was administered in August 2013.
The Institutional Research Department at the college provided the
secondary archival data consisting of the frequency distributions of grades achieved by 4102
students in October 2013. The students were classified into four groups, depending upon their
instructional environment, as follows: Nominal: Traditional Face-to-Face, Online; Teleweb (an
online learning environment); or Hybrid (a mixture of technology enhanced and Face-to-Face
instruction).
Research Questions and Hypotheses
The following five research questions guided this study
RQ1: What are the relative levels of exposure of the students at this community college
to traditional face-to-face instruction vs. technology enhanced instruction?
RQ2: Is there a significant association between the socio-demographic characteristics of
the students at the community college and their level of exposure to technology enhanced
environments?
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RQ3: Is there a significant difference between the levels of engagement of students
exposed mainly to traditional face-to-face environments vs. students exposed mainly to
technology enhanced environments at the community college?
RQ4: What is the relative importance of technology enhanced instruction vs. traditional
face-to-face instruction, as a predictor of student engagement at the community college?
RQ5: Is there a significant difference between the levels of academic achievement of
students exposed mainly to traditional face-to-face environments vs. students exposed mainly to
technology enhanced environments at the local community college?
The research hypotheses associated with the research questions are as follows:
H1: The students will be differentially exposed to traditional face-to-face instruction vs.
technology enhanced environments.
H2: There will be no significant association between the socio-demographic
characteristics of the students and their level of exposure to technology enhanced environments
H3: The levels of engagement of students exposed to technology enhanced environments
will be significantly higher than the levels of engagement of students exposed mainly to
traditional face-to-face environments.
H4: The use of technology will be the most important predictor of student engagement,
(relative to use of traditional instruction, other education practices, cognitive skills, class
atmosphere; and expected academic achievement).
H5: There will be a significant difference in the academic achievement of students
exposed mainly to traditional face-to-face environments vs. students exposed mainly to
technology enhanced environments
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Variables
All of the variables used in the statistical analysis to address the research questions and
test the hypotheses are defined in Table 6.
Table 6
Definitions of Variables
Variable
Student Engagement a
Class Atmosphere a
Cognitive Skills a
Other Education Practices a
Expected Academic Achievement b

Functional
Definition c
DV
IV
IV
IV
IV

Gender b
Age b

C
C

Ethnic group b
Citizenship status b

C

Highest level of education b

C

Academic course classification b

C

Academic major b

C

Class level classification b

C

Enrollment in undergraduate courses C
b

Number of credit hours b
Admission Tests b
Use of Technology c

C
C
IV

Use of Traditional Instruction c
Academic Performance d

IV
DV

Level: Operational Definition
Interval: scores for 19 items, scaled from 1 to 5
Interval: scores for 5 items, scaled from 1 to 5
Interval: scores for 5 items, scaled from 1 to 5
Interval: scores for 11 items, scaled from 1 to 5
Ordinal: Scores for 1 item, ranging from 1
(Grade E) to 5 (Grade A)
Nominal: Male; Female
Ordinal scale from 1 = 17-19 years to 7 > 50
years
Nominal: White/Caucasian; Black/AfricanAmerican; Multi-racial/Mixed; Hispanic; Arab;
Prefer not to disclose
Nominal: US citizen; Permanent resident
(Immigrant visa); Prefer not to disclose
Nominal: High School Diploma; Associate
Degree; Bachelor’s Degree
Nominal: Occupational Science; Biological
Science; Applied Technology Chemistry; Other
Nominal: Nursing; Associate in Science;
Medical Assisting; Dental Hygiene;
Cardiovascular Technology; Other
Nominal: Freshman; Sophomore; Junior
Senior
Ordinal: ranging from 1 (1-3 courses) to 3 (7-10
courses)
Ordinal; ranging from 1 (1-6) to 4 (> 15)
Dichotomous: Yes; No
Interval: scores for 5 items, scaled from 1 to 5
Interval: scores for 2 items, scaled from 1 to 5
Ordinal: Frequencies of final grades awarded to
students in October 2013: A, B, C, D, E, F, I,
W
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Instructional Environment d

IV

Nominal: Traditional (face-to face); Online;
Teleweb; Hybrid b

Note: a Obtained with CLASSE; b Obtained with Demographic Questionnaire; c Obtained with
Instructional Questionnaire; d Secondary data provided by CPCC; C, Participant characteristic;
DV, Dependent variable; IV Independent variable
\
Data Analysis
The data analysis involved the use descriptive and inferential statistics using SPSS as
described by Field (2009).
Descriptive Statistics
The socio-demographic characteristics of the participants were described using the
categorical data collected in the Demographic Questionnaire. The levels of exposure of the
students to different to different educational pedagogies, one in a traditional, face-to face (faceto-face) classroom environments, and the other in technology enhanced classroom environments,
were computed using the responses to the Instructional Environment Questionnaire. Each subscale of the CLASSE was operational by averaging the item scores. The internal consistency
reliability of each subscale was evaluated using Cronbach’s alpha and the minimum, maximum,
mean, standard deviation, medium, and mode were computed.
Inferential and Correlational Statistics
H1: The hypothesis that students will be differentially exposed to traditional face-to-face
instruction vs. technology enhanced environments was tested using a Z test for the comparison of
two proportions. The hypothesis was supported if p < .05 for the Z test statistic.
H2: The hypothesis that there will be no significant associations between the sociodemographic characteristics of the students and their level of exposure to technology enhanced
environments was tested using Pearson’s Chi-Square tests. The hypothesis was supported if p >
.05 for the Chi-Square statistics.
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H3: The hypothesis that the levels of engagement of students exposed to technology
enhanced environments will be significantly higher than the levels of engagement of students
exposed mainly to traditional face-to-face environments was tested using a two-sample t test.
The hypothesis was supported if p < .05 for the t statistic.
H4: The hypothesis that the use of technology will be the most important predictor of
student engagement was tested using multiple linear regression analysis, with the model
Y = β 0 + β 1 X1 + β 2 X2 + β 3 X3 + β4 X4 + β5 X5 + β6X6 + ε
Where: Y = predicted Student Engagement (dependent variable). The independent or predictor
variables were X 1 = Use of Technology; X 2 = Use of Traditional Instruction; X 3 = Other
Education Practices; X4 = Cognitive Skills; X 5 = Class Atmosphere; and X 6 = Expected
Academic Achievement. β 0 = a constant; β 1 ...β 6 = standardized partial regression coefficients
for X 1 ...X 6 ; and ε = residual (the difference between the predicted and the observed value of Y).
The β coefficients were significantly different from zero if p < .05 for the t-test statistics. The
higher the value of the standardized β coefficient (on a scale from – 1 to +1) the greater was the
importance of the corresponding X variable as a predictor of Student Engagement.
Consequently, Use of Technology could be classified by the researcher according to its order of
importance, above or below Use of Traditional Instruction, after controlling for the other
confounding effects on Student Engagement. The assumption of multiple linear regression were
tested including (a) computation of the variance inflation factor (VIF) to determine if the
independent variables were collinear; (b) plots of the residuals to determine residual normality
and homogeneity of variance (Alison, 1998).
H5: The hypothesis that there will be a significant difference in the academic
achievement (frequency distribution of grades) of students exposed mainly to traditional face-to-
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face environments vs. students exposed mainly to technology enhanced environments was tested
using a non-parametric Kolmogorov-Smirnov two sample test. The hypothesis was supported if
p < .05 for the Kolmogorov-Smirnov test statistic.
Summary
The purpose of this study was to determine if student engagement and academic
achievement of students exposed to technology enhanced environments was different to that of
students exposed to traditional face-to-face environments. The research design incorporated a
cross-sectional survey and analysis of secondary data. The participants consisted of students at
this community college located in Charlotte, North Carolina. The researcher used the Class Level
Survey of Student Engagement (CLASSE) to collect variables relating to student engagement.
The researcher administered two other instruments to collect demographic information about
each student, as well information about the different types of instructional environment that the
students were exposed to. Secondary data was obtained to evaluate the academic achievement of
students exposed to technology enhanced vs. traditional face-to-face environments.
Descriptive and inferential statistical analysis was used to determine (a) the relative
levels of exposure of the students to traditional face-to-face instruction vs. technology enhanced
environments; (b) whether there was a significant association between the characteristics of the
students and their level of exposure to technology enhanced environments; (c) whether there was
a significant difference between the levels of engagement of the students and their level of
exposure to technology enhanced environments (d) the relative importance of the use of
technology as a predictor of student engagement; and (e) whether there was a significant
difference in the academic achievement of students exposed mainly to traditional face-to-face
environments vs. students exposed mainly to technology enhanced environments.
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CHAPTER FOUR: FINDINGS
This chapter systematically presents the findings to address the research questions and
test the hypotheses in six sections. The first section provides a descriptive analysis of the
characteristics of the 80 students who participated in the cross-sectional survey, collected using
the Demographic Questionnaire, the Use of Technology Questionnaire, and the CLASSE
instrument. The next five sections address the five research questions and test the hypotheses
stated in Chapter Three. The final section provides a summary of the findings.
Descriptive Analysis
Socio-Demographic Characteristics
The number of students who responded to the CLASSE was N = 80; however, one fifth
of the respondents (n = 16, 20.0%) chose not to provide their demographic information;
consequently, the following analysis is based on the responses of N = 64, 80% of the sample.
Table 7 presents the frequencies (counts and percentages) of their reported demographic
characteristics. Most of the participants (n = 57, 71.3%) were female. They ranged in age from
17 to over 50 years old; however, over half (n = 35, 54.7%) were less than 31 years old. Half of
the sample (n = 32, 50.0%) described their ethnicity as White/Caucasian, and about one quarter
(n = 17, 26.6%) described themselves as Black/African-American. The minority ethnic groups
included Multiracial/Mixed, Hispanic, and Arab. Nearly all (n = 60, 93.8%) of the students were
U.S. citizens.
Tables 8 and 9 present the frequencies (counts and percentages) of the reported
educational backgrounds of the respondents. The highest level of education of most of the
students (n = 32, 70.3%) was a high school diploma, but the sample also contained graduates
with Associate or Bachelor’s degrees. About half the participants (n = 32, 49.2%) identified
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their course classifications as Occupational Science, about one third cited Biological Science
(n = 23, 35.4%), the remainder were classified as Applied Technology, Chemistry, or Other. A
total of 16 academic majors was reported, with the majority including Nursing (n = 22, 33.8%),
Transfer Program – Associate in Science (n = 11, 16.9%), and Medical Assisting (n = 5, 7.9%).
The class level classification of most of the students was sophomore (n = 28, 43.1%) or junior
(n = 17, 26.2%) with smaller proportions of freshman and senior students.
Table 7
Demographic Characteristics of Participants
Characteristic

Category

Frequency

Percent

Gender

Female
Male

57
7

89.1%
10.9%

Age (Years)

17-19
20-25
26-30
31-35
36-45
46-50
>50

8
16
11
9
16
3
3

12.5%
25.0%
17.2%
14.1%
25.0%
4.7%
1.6%

Ethnic group

White/Caucasian
Black/African-American
Multi-racial/Mixed
Hispanic
Prefer not to disclose
Arab

32
17
7
4
3
1

50.0%
26.6%
9.4%
6.3%
4.7%
1.6%

Citizenship
status

U.S. citizen
Permanent resident (immigrant visa)
Prefer not to disclose

60
3
1

93.8%
4.7%
1.6%

60

Table 8
Educational Backgrounds of Participants
Characteristic

Category

Frequency

Highest level of
education

High School Diploma
Associate Degree
Bachelor’s Degree

45
14
5

70.3%
21.9%
7.8%

Academic course
classification

Occupational Science
Biological Science
Other
Applied Technology
Chemistry

32
23
5
4
1

49.2%
35.4%
7.7%
6.2%
1.5%

Academic major

Nursing
Transfer Program – Associate in Science
Medical Assisting
Dental Hygiene
Cardiovascular Technology
Criminal Justice Technology
Medical Office Administration
Health Information Technology
Occupational Therapy Assistant
Physical Therapist Assistant
Surgical Technology
Transfer Program - Associate in Arts
Accounting
Computer Engineering Technology
Dental Assisting
Fire Protection Technology

22
11
5
4
3
3
3
2
2
2
2
2
1
1
1
1

33.8%
16.9%
7.7%
6.2%
4.6%
4.6%
4.6%
3.1%
3.1%
3.1%
3.1%
3.1%
1.5%
1.5%
1.5%
1.5%

Class level
classification

Sophomore
Junior
Freshman
Senior

28
17
15
5

43.1%
26.2%
23.1%
7.7%

Enrollment in
undergraduate courses

1-3
4-6
7-10

38
22
4

59.4%
34.4%
6.3%

Number of credit
hours

7-11
12-15
1-6
>15

27
26
10
2

41.5%
40.0%
15.4%
3.1%
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Table 9
Admission Characteristics of Participants
Characteristic

Category

Frequency

Percent

College admission test

Yes
No

57
8

87.7%
12.3%

TEAS test

No
Yes

40
24

62.5%
37.5%

ACCUPLACER for
admission

Yes
No

45

69.2%

20

30.8%

The respondents reported that they had enrolled in 1 to 10 undergraduate courses; the
majority (n = 38, 59.4%) had enrolled in 1 to 3 courses. The number of credit hours ranged from
1 to more than 15, but most of the students (n = 53, 81.5%) reported they had from 7 to 15 credit
hours. Table 9 shows that most of the students had taken a college admission test (n = 57,
87.7%) and/or the TEAS test (n = 40, 62.5%) and had used ACCUPLACER for admission (n =
45, 69.2%).
The respondents reported their expected academic achievements by answering this
question: What grade do you expect to achieve in this course? The original response format was
“A” = 1, “B” = 2, “C” = 3, “D” = 4, “E” = 5, and “F” = 6. For purposes of statistical analysis, the
scores were reversed so that the highest grades were coded with the highest number (“A” = 5,
“B” = 4, “C” = 3, “D” = 2, “F” = 1). The frequency distribution of these scores tended toward
negative skewness because most of the students were very optimistic, with n = 40 (41.5%)
reporting that they would achieve an “A” grade and n = 27 (38.5%) reporting that they would
achieve a “B” grade (see Figure 1).
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41.5
38.5

Frequency (Percent)

40

30

20
12.3
10

6.2
1.5

0

E

D

C
Grade

B

A

Figure 1. Frequency distribution histogram of expected academic achievement.
Instructional Environment
The students’ level of exposure to technology enhanced environments was identified by
the 4-point answer to the question, “How would you identify the teaching pedagogical delivery
method?”: 1 = Traditional (face-to-face) classroom instruction, on campus; 2 = Traditional
(face-to-face) classroom instruction, off campus at an auxiliary site (satellite or rented
classroom); 3 = Technology enhanced classroom (technology practices integrated into
traditional pedagogy); or 4 = Distance learning classroom (using the Internet, CD-ROM,
Prerecorded Videos/Audio, correspondence, etc.). The participants were collapsed into two
groups: The first group, who responded 1 or 2, contained students who were mainly exposed to
traditional face-to-face instruction (n = 37, 56.9%), and the second group, who responded 3 or 4,
contained students who were mainly exposed to technology enhanced environments (n = 28,
43.1%).
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Table 10 presents the descriptive statistics and reliability analysis of the responses to the
six items used to measure Use of Technology, on a scale from 1 to 5, where higher scores
corresponded to higher levels of usage of software and applications and greater perceived level
of importance of using technology.
Table 10
Descriptive Statistics and Reliability Analysis for Use of Technology
Item

M

SD

Cronbach’s
alpha if Item
Deleted

How often are you required to access software
related to the topic(s) being taught?

4.71

1.89

.714

To what extent does the software application that
you use simulate real world processes?

3.25

1.23

.715

How important is it that you use software
applications related to the course?

3.82

1.13

.699

How important is it that you use technology prior
to, during, and after your class?

4.03

.87

.698

How important was the use of technology in your
engagement in this course?

4.00

.94

.706

What role does technology play in your
achievement in this course?

3.97

.98

.690

The mean scores for each item tended to encompass the middle to upper end of the 5point scale (M = 3.25, SD = 1.89 to M = 4.71, SD = 1.89), reflecting a generally high usage of
technology. The overall internal consistency reliability of the six items was adequate
(Cronbach’s alpha = .739). The deletion of items reduced the reliability (Cronbach’s alpha =
.698 to .715); consequently, Use of Technology was operationalized by averaging the scores for
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all six items. The frequency histogram of Use of Technology tended toward negative skewness,
reflecting the strong endorsement of higher scores (see Figure 2).
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15
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Use of Technology

4.0

4.5

5.0

Figure 2. Frequency distribution histogram of use of technology

The mode and median were sufficiently close to the mean to justify the use of parametric
statistics. Use of Technology was summarized by Minimum = 2.14; Maximum = 4.86; M =
3.72; SD = 0.62; Mdn = 3.70; Mode = 3.70.
Table 11 presents the descriptive statistics and reliability analysis of the responses to the
two items that measured Use of Traditional Instruction. On a scale from 1 to 5, higher scores
corresponded to higher perceived levels of importance of face-to-face lectures. The mean scores
for each item encompassed the middle to upper end of the 5-point scale (M = 3.75, SD = 1.35 to
M = 3.78, SD = 1.35), reflecting a high perceived importance of traditional instruction. The
overall internal consistency reliability of the two items was good (Cronbach’s alpha = .898).
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Because there were only two items, the analysis of Cronbach’s alpha if item deleted was not
justified. Use of Traditional Instruction was operationalized by averaging the scores for the two
items. The frequency histogram of Use of Traditional Instruction tended toward negative
skewness, reflecting the strong endorsement of higher scores (see Figure 3).
Table 11
Descriptive and Reliability Analysis for Use of Traditional Instruction
Item

M

SD

How important were the traditional face-toface lectures in your engagement in this
course?

3.78

1.35

What role does traditional face-to-face lecture
play in your achievement in this course?

3.75

1.31
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Figure 3. Frequency distribution histogram of Use of Traditional Instruction.
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The mode and median were sufficiently close to the mean to justify the use of parametric
statistics. Use of Traditional Instruction was summarized by Minimum = 1.0; Maximum = 4.5;
M = 3.01; SD = 0.87; Mdn = 3.33; Mode = 3.00.
Sub-scales of the CLASSE Instrument
The sub-scales operationalized by compositing selected items scores in the CLASSE
instruments were Student Engagement, Class Atmosphere, Cognitive Skills, and Other Education
Practices, as follows:
Student Engagement
The descriptive statistics and reliability analysis of the responses to the 19 items used to
measure Student Engagement, on a scale from 1 to 5, where the higher scores corresponded to a
higher level of engagement, are presented in Table 12. The mean scores for each item ranged
widely, encompassing the lower and upper ends of the 5-point scale (M = 1.92, SD = 1.04 to
M = 3.94, SD = 0.93). The overall internal consistency reliability of the 19 items was good
(Cronbach’s alpha = .869).
The deletion of items did not strongly influence reliability (Cronbach’s alpha = .858 to
.885); consequently, Student Engagement was operationalized by averaging the scores for all 19
items. The frequency histogram of Student Engagement visually approximated a normal
distribution (see Figure 4), justifying the use of parametric statistics. Student Engagement was
summarized by Minimum = 1.37; Maximum = 4.32; M = 2.89; SD = 0.64; Mdn = 2.84; Mode =
3.05.
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Table 12
Descriptive Statistics and Reliability Analysis for Student Engagement
Item

M

SD

Cronbach’s
alpha if Item
Deleted

Asked questions during your class
Contributed to a class discussion that occurred during
your class
Prepared two or more drafts of a paper or assignment
in your class before turning in it in
Included diverse perspectives (different races,
religions, genders, political beliefs, etc.) in class
Went to your class without having completed readings
or assignments
Worked with other students on projects during your
class
Worked with classmates outside of your class to
prepare class assignments
Put together ideas or concepts from different courses
when completing assignments or during class
discussions
Tutored or taught other students in your class
Used an electronic medium (List-Serv, chat group,
Internet, instant messaging, etc.)
Used email to communicate with the instructor of your
class
Discussed grades or assignments with the instructor
of your class
Discussed ideas from your with others outside of class
(students, family members, etc.)
Made a class presentation in your class
Participated in a community-based project (e.g.,
service learning)
Discussed ideas from your readings or classes with
your instructor outside of class
Received prompt written or oral feedback on your
academic performance from your instructor
Worked harder than you thought you could to meet
your instructor’s standards or exp...
How would you rate the overall classroom level of
engagement in this course this semester?

3.25
3.48

1.20
1.11

.859
.861

2.48

1.31

.866

2.92

1.29

.861

2.09

1.00

.885

3.35

1.23

.861

2.60

1.23

.859

3.14

1.14

.861

1.92
3.08

1.04
1.41

.864
.865

3.94

0.93

.864

3.17

1.15

.861

3.29

1.34

.857

2.29
2.25

1.33
1.46

.859
.865

2.06

1.00

.858

3.09

1.31

.859

3.72

1.05

.858

3.86

1.21

.863

68

40

Percent

30

20

10

0

1.5

1.0

2.0

3.0
3.5
2.5
Student Engagement

4.0

4.5

5.0

Figure 4. Frequency distribution histogram of Student Engagement.

Class Atmosphere
The descriptive statistics and reliability analysis of the responses to the five items used to
measure Class Atmosphere, on a scale from 1 to 5, where higher scores corresponded to higher
levels of expectation, comfort, enjoyment, and easiness in class, are presented in Table 13. The
mean scores for each item ranged widely, encompassing the lower and upper ends of the 5-point
scale (M = 2.09, SD = 1.01 to M = 3.85, SD = 1.20). The overall internal consistency reliability
of the five items was adequate (Cronbach’s alpha = .618).
The deletion of items did not strongly influence reliability (Cronbach’s alpha = .521 to
.679); consequently, Class Atmosphere was operationalized by averaging the scores for all five
items. The frequency histogram of Class Atmosphere visually approximated a normal

69

distribution (see Figure 5), justifying parametric statistics. Class Atmosphere was summarized by
Minimum = 1.80; Maximum = 4.40; M = 3.19; SD = 0.63; Mdn = 3.20; Mode = 3.20.
Table 13
Descriptive Statistics and Reliability Analysis for Class Atmosphere
Item

M

SD

Cronbach’s
alpha if Item
Deleted

Has the class met your expectations?

3.29

1.01

.527

How comfortable are you talking with the
instructor of your class? (reverse scored)

3.85

1.20

.525

How much do you enjoy group work with
your classmates in your class?

3.51

1.15

.679

How difficult is the course material in your
class?

2.09

0.99

.616

How easy is it to follow the lectures in your
class?

3.22

1.18

.521
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Figure 5. Frequency distribution histogram of Class Atmosphere.
70

Cognitive Skills
The descriptive statistics and reliability analysis of the responses to the five items used to
measure Cognitive Skills, on a scale from 1 to 5, where higher scores corresponded to higher
levels of memorizing, analyzing, synthesizing, and applying theories or concepts, are presented
in Table 14. The mean scores for each item tended to encompass the middle to upper end of the
5-point scale (M = 3.16, SD = 1.13 to M = 4.05, SD = 0.94). The overall internal consistency
reliability of the five items was good (Cronbach’s alpha = .855).
Table 14
Descriptive Statistics and Reliability Analysis for Cognitive Skills
Item

M

SD

Cronbach’s
alpha if Item
Deleted

Memorizing facts, ideas, or methods from
your course so that you can repeat them in
the same form

4.05

.94

.888

Analyzing the basic elements of an idea,
experience, or theory, such as examining a
particular case

3.80

.89

.814

Synthesizing and organizing ideas,
information, or experiences into new,
more complex interpretation

3.46

1.12

.774

Making judgments about the value of
information, arguments, or methods

3.16

1.13

.821

Applying theories or concepts to practical
problems or in new situations

3.50

1.22

.810

The deletion of items did not strongly influence reliability (Cronbach’s alpha = .774 to
.888); consequently, Cognitive Skills was operationalized by averaging the scores for all five
items. The frequency histogram of Cognitive Skills tended toward negative skewness, reflecting
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the strong endorsement of higher scores (see Figure 6); however, the mode and median were
sufficiently close to the mean to justifying the use of parametric statistics. Cognitive Skills was
summarized by Minimum = 1.00; Maximum = 5.00; M = 3.59; SD = 0.86; Mdn = 3.60; Mode =
4.00.
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Figure 6. Frequency distribution histogram of Cognitive Skills
Other Education Practices
Table 15 presents the descriptive statistics and reliability analysis of the responses to the
11 items that measured Other Education Practices, on a scale from 1 to 5, where higher scores
corresponded to higher levels of various activities, including preparing for classes, taking notes,
completing outside reading, and doing homework, with low levels of absence. The mean scores
for each item encompassed a wide range across the 5-point scale (M = 2.30, SD = 1.32 to M =
4.22, SD = 0.90), reflecting the variability in Other Education Practices. The overall internal
consistency reliability for the 11 items was good (Cronbach’s alpha = .835).
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Table 15
Descriptive and Reliability Analysis for Other Education Practices
Item

M

SD

Cronbach’s alpha if
Item Deleted

How often in your class have you been
required to prepare written papers/reports
more than three pages?

2.30

1.32

.806

To what extent do the examinations in your
class challenge you to do your best work?

4.22

0.90

.831

In a typical week in your class, how many
homework assignments take you more than
one hour?

3.55

1.25

.817

In a typical week, how often do you spend
more than 4 hours preparing for your class?

3.61

1.33

.802

How many times have you been absent so far
this semester in your class (Reverse scored)?

4.22

0.90

.840

How frequently do you take notes in your
class?

4.14

1.17

.814

How often do you review your notes prior to
the next scheduled meeting in your class?

3.55

1.15

.806

How often have you participated in a study
session with a classmate in your class?

2.53

1.30

.835

How often have you attended a review
session, tutorial or help session to enhance
your understanding?

2.39

1.36

.823

How interested are you in learning the course
material?

4.17

1.14

.829

How important is it that you read outside
materials relevant to the course?

3.86

1.11

.828

The deletion of items did not improve the reliability (Cronbach’s alpha = .806 to .835);
consequently, Other Education Practices was operationalized by averaging the scores for all 11
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items. The frequency histogram of Other Education Practices visually approximated a normal
distribution, justifying the use of parametric statistics (see Figure 7). The scores were
summarized by Minimum = 1.36; Maximum = 4.55; M = 3.23; SD = 0.66; Mdn = 3.18; Mode =
3.25.
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Figure 7. Frequency distribution histogram of Other Education Practices.
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RQ1: Instructional Environment
This section addresses the first research question: What are the relative levels of exposure
of the students at this local community college to traditional face-to-face instruction vs.
technology enhanced instruction? The hypothesis that the students who volunteered to participate
in the cross sectional survey will be differentially exposed to traditional face-to-face
environments vs. technology enhanced environments was tested using a Z test for comparison of
two proportions. The sample was divided into the first group, containing students who reported
in the Instructional Environment Questionnaire that they were mainly exposed to traditional faceto-face environments (n = 37, 56.9%), and the second group, containing students who reported
that they were mainly exposed to technology enhanced environments (n = 28, 43.1%). There
was no significant differences between 56.9% and 43.1% at the .05 level, indicated by Z = 1.59,
p = .111. The proportion of students exposed mainly to traditional face-to-face instruction was
equal to the proportion of students exposed mainly to technology enhanced environments. There
was no statistical evidence to support the hypothesis that the students who participated in the
cross-sectional survey were differentially exposed to traditional face-to-face environments vs.
technology enhanced environments.
The hypothesis that the 4102 students included in the secondary archival data were
differentially exposed to traditional face-to-face environments vs. technology enhanced
environments was also tested using a Z test for comparison of two proportions. The majority (n
= 3314, 80.8%) of the students in this sample were exposed to traditional face-to-face
instruction, whereas the remainder (788, 19.2%) received online instruction, were taught via
Teleweb (i.e., a web-based learning environment) or were classified as Hybrid (i.e., a mixture of
instruction in both traditional and technology enhanced environments). There was a significant
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differences between 80.8% and 19.2% at the .05 level, indicated by Z = 70.79, p <.001. The
proportion of students exposed mainly to traditional face-to-face instruction was higher than the
proportion of students exposed mainly to technology enhanced environments. There was
statistical evidence to support the hypothesis that the students who were included in the
secondary archival data were differentially exposed to traditional face-to-face environments vs.
technology enhanced environments.
RQ2: Instructional Environment and Student Characteristics
This section addresses the second research question: Is there a significant association
between the socio-demographic characteristics of the students at the community college and their
level of exposure to technology enhanced environments? The hypothesis that there was no
statistical association between the two groups, and their demographic characteristics was
evaluated using Pearson’s χ2 tests. The results are presented in Table 16. There was no
statistical evidence to support the hypothesis, because p > .05 for all of the Pearson’s χ2 tests.
Consequently, the two groups of students were considered to be equivalent in terms of their
socio-demographic characteristics. The level of exposure of the students to technology enhanced
environments vs. traditional face-to-face environments was not dependent upon their gender,
age, ethnic group, citizenship status, highest level of education, academic course classification,
academic major, class level classification, number of undergraduate courses, number of credit
hours, college placement admission test, TEAS test, ACCUPLACER test, or expected academic
achievement.
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Table 16
Chi Square Tests to Evaluate Associations between Level of Exposure to Technology enhanced
Environments and Characteristics of Participants
Pearson’s χ2

Characteristic
Gender
Age
Ethnic group
Citizenship status
Highest level of education
Academic course classification
Academic major
Class level classification
Number of undergraduate courses
Number of credit hours
College placement admission test
TEAS test
ACCUPLACER for admission
Expected academic achievement

2.773
4.015
6.322
0.948
1.016
6.189
15.864
0.188
1.701
3.124
0.116
1.234
0.112
4.742

p
.096
.675
.388
.622
.602
.185
.391
.980
.427
.373
.734
.267
.738
.315

RQ3: Instructional Environment and Student Engagement
The section addresses the third research question: Is there a significant difference
between the levels of engagement of students exposed mainly to traditional face-to-face
environments vs. students exposed mainly to technology enhanced environments at the
community college? The mean levels of student engagement ± 95% confidence intervals (CI)
are visually compared using an error bar chart in Figure 8.
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Figure 8. Error bar chart of Student Engagement by Instructional Environment

The hypothesis was tested that the mean level of engagement of students exposed mainly
to technology enhanced environments (M = 3.03) will be significantly higher than the levels of
engagement of students exposed mainly to traditional face-to-face environments (M = 2.88) was
tested using a two-sample t-test, assuming equal variances. The hypothesis was not supported
at the .05 level, indicated by t = -0.147, p = .189. The implications are that the two groups were
equivalent in terms of their student engagement. The limitation of the t-test was that only a single
independent variable measured at the categorical level was included. This limitation is addressed
in the next section by use of multivariate statistics with multiple independent variables measured
at the interval level.
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RQ4: Prediction of Student Engagement
This section addresses the fourth research question: What is the relative importance of
technology enhanced instruction vs. traditional face-to-face instruction, as a predictor of student
engagement at the community college? The hypothesis was tested that the use of technology will
be the most important predictor of student engagement, (relative to use of traditional instruction,
other education practices, cognitive skills, class atmosphere; and expected academic
achievement).
A multiple linear regression model was constructed to predict the dependent variable
(Student Engagement) using six independent variables (i.e., Other Education Practices, Expected
Academic Achievement, Use of Technology, Use of Traditional Instruction, Cognitive Skills,
and Class Atmosphere) as the predictors.

The multiple linear regression model is presented in

Table 17. The model predicted that Student Engagement increased significantly
(p < .05) by +0.459 for every unit increase in Other Education Practices, by +0.210 for every unit
increase in Expected Academic Achievement, by +0.237 for every unit increase in Use of
Technology, and by +0.192 for every unit increase in Traditional Instruction. The regression
coefficients for Cognitive Skills (+0.125) and Class Atmosphere (+0.054) were not significantly
different from zero, indicated by p > .05.
The effect size was large (Adjusted R2 = .658), implying that almost two thirds of the
variance in Student Engagement (65.8%) was explained by the variance in the predictor
variables. The relationships between Student Engagement and the four statistically significant
predictors are illustrated using scatter plots fitted with linear regression lines in Figure 9.
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Figure 9. Relationships between Student Engagement and four significant predictors.

Table 17
Multiple Linear Regression Model to Predict Student Engagement
Predictor
β
t
p
Constant
-1.025
-2.435
.017*
Other Education Practices
+0.459
4.847 < .001*
Expected Academic Achievement
+0.210
2.855
.006*
Use of Technology
+0.237
2.738
.008*
Use of Traditional Instruction
+0.192
2.214
.030*
Cognitive Skills
+0.125
1.381 . 171
Class Atmosphere
+0.054
0.680
.499
Note: * Significant predictor of Student Engagement (p < .05)

VIF
1.92
1.15
1.60
1.60
1.74
1.33

Comparison of the relative magnitudes of the standardized regression coefficients
indicated that Other Education Practices (β = 0.459) was the most important predictor of student
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engagement. Use of Technology (β = 0.237) was the second most important predictor, followed
by Expected Academic Achievement (β = 0.210) and Use of Traditional Instruction (β = 0.192).
The theoretical assumptions of multiple regression were not violated. The influence of
multicollinearity was minimal, indicated by VIF = 1.15 to 1.92. The plot of the standardized
residuals vs. the standardized predicted values (see Figure 10) indicated a random pattern of
distribution, evenly divided either side of the mean value (zero). There was no evidence of a
systematic pattern in the residuals; consequently, the variance was homogeneous. Residual
normality was indicated by a bell-shaped curve (see Figure 11).
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Figure 10. Distribution pattern of standardized residuals.
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RQ5: Instructional Environment and Academic Achievement
This section addresses the fifth research question: Is there a significant difference
between the levels of academic achievement of students exposed mainly to traditional face-toface environments vs. students exposed mainly to technology enhanced environments at the
community college? It used secondary archival data provided by the college to test the
hypothesis that that there will be a significant difference in the academic achievement of students
exposed mainly to traditional face-to-face environments vs. students exposed mainly to
technology enhanced environments. The academic achievements of a total of N = 4,102 students
exposed to four different modes of instruction were received by the researcher in the form of the
frequency distribution of the students’ final grades in the October 2013 (see Table 18).
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Table 18
Frequencies of Grades Achieved by Students in Traditional, Online, Teleweb, and Hybrid
Classes
Class

Grade
A

Grade
B

948

1,046

600

193

Online

71

107

85

Teleweb

33

10

Hybrid

31

102

Traditional

Grade Grade Grade
C
D
F

Grade
I

Grade
W

Total

263

19

245

3,314

20

48

2

26

359

4

0

0

4

16

67

80

45

79

3

22

362

Note: I = Incomplete; W = Withdrawn.

The majority (n = 3314, 80.8%) of the students were exposed to traditional face-to-face
instruction, whereas n = 359 (8.8%) received online instruction, n = 67 (1.6%) were taught via
Teleweb (i.e., a web-based learning environment), and n = 362 (8.8%) were classified as hybrid
(i.e., a mixture of instruction in both traditional and technology enhanced environments). The
frequency distributions of their grades as percentages are reproduced in the form of a histogram
in Figure 12. A conspicuous feature of the histogram is the high proportion (49.2%) of the
students in the Teleweb group who achieved “A” grades, compared to the Traditional group
(28.6%).
The results of Kolmogorov-Smirnov two-sample tests to compare the frequency
distributions are presented in Table 16. The frequency distributions of the grades achieved by
students taught in the three technology enhanced environments were significantly different from
the frequency distributions of the grades achieved by students taught in a traditional classroom
environment, indicated by p < .001 for the Z statistics.
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Figure 12. Frequency distribution of grades achieved by students in traditional, online, Teleweb,
and hybrid environments.

Table 19
Comparison of the Frequency Distributions of Grades
Environment Kolmogorov- P
Smirnov
Z
Online
Teleweb
Hybrid

17.904

<.001

8.057

<.001

17.962

<.001
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The proportion of “A” grades was highest in the Teleweb group (49/2%) but was higher
in the Traditional group (28.6%) than in the Online group (19.8%) or the Hybrid group (8%).
The patterns in the distribution of the other grades were inconsistent. The proportion of students
who achieved “B” grades were higher in the Traditional group (31.6%) compared to the Online
group (29.8%), the Teleweb group (14.9%), and the Hybrid Group (28.2%). The proportion of
students who achieved “C” grades was highest in the Online group (23.7%), followed by the
Hybrid group (22.1%) and the Traditional Group (18.1%), with the Teleweb group having the
least (5.9%). The proportion of students who achieved “D” grades was highest in the Hybrid
group (12.4%), least in the Teleweb group (0%), and similar in the Traditional (5.8%) and
Online groups (5.6%). The proportion of students who achieved “F” grades was highest in the
Hybrid group (21.8%), followed by the online group (13.4%) and Traditional group (7.9%), and
least in the Teleweb group (0%). The proportion of students classified by “I” (Incomplete) was
very low in the Traditional, Online, and Hybrid groups (0.6% to 0.8%) and higher in the Teleweb
group (5.9%). The proportion of students classified by “W” (Withdrawn) was highest in the
Teleweb group (23.9%) and relatively similar in the other three groups (6.1% to 7.4%).

Summary
The 80 students who participated in the cross-sectional survey at the community college
encompassed a wide range of socio-demographic characteristics, reflecting different groups
across the student population classified by gender, age, ethnicity, and educational backgrounds.
Four reliably measured sub-scales (Student Engagement, Class Atmosphere, Cognitive Skills,
and Other Education Practices) were operationalized by compositing selected item scores in the
CLASSE instrument. On a scale from 1 to 5, the distribution of the scores for Student
Engagement exhibited a central tendency (M = 2.89); as did the scores for Class Atmosphere (M
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= 3.19) and Other Education Practices (M = 3.23). The scores for Cognitive Skills, were,
however, negatively skewed, with the mode on the right hand side (M = 3.59).
When asked the question “How would you identify the teaching pedagogical delivery
method?” the largest group contained students were exposed to traditional face-to-face
instruction and the smallest group contained students who were mainly exposed to technology
enhanced environments. There was no statistical evidence for a significant association between
the socio-demographic characteristics of two groups of students and their level of exposure to
traditional face-to-face vs. technology enhanced environments. There also no statistical
evidence to support the hypothesis that the students were differentially exposed to traditional
face-to-face environments vs. technology enhanced environments. The two groups of students
were equivalent in terms of their student engagement; consequently any differences in the levels
of student engagement in the two groups could not be ascribed to differences in their
instructional environments. The limitation of the t-test was that only one independent variable
measured at the categorical level was included. This limitation was addressed by the construction
of a multiple linear regression model using interval level variables.
The multiple regression model had a large effect size, and did not violate any theoretical
assumptions. Comparison of the relative magnitudes of the standardized regression coefficients
indicated that Other Education Practices was the most important predictor of student engagement
at the .05 level. Use of Technology was the second most important predictor, and more
important than the Use of Traditional Instruction and Expected Academic Achievement.
Cognitive Skills and Class Atmosphere were not significant predictors of Student Engagement.
Analysis of secondary archival data for 2104 students indicated that the majority were
exposed to traditional face-to-face instruction, whereas only a minority received online
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instruction, were taught via Teleweb, or were classified as hybrid. The frequency distributions
of the grades achieved by students taught in the three technology enhanced environments were
significantly different from the frequency distributions of the grades achieved by students taught
in a traditional classroom environment at the .05 level. The proportion of “A” grades was highest
in the Teleweb group. There were, however, no consistent patterns in the frequency distributions
of the grades with respect to the comparison of students in traditional face-to-face environments
and technology enhanced environments.
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CHAPTER FIVE: SUMMARY AND DISCUSSION OF FINDINGS
This chapter presents a discussion of the study’s findings with reference to other research
included in the literature review. The implications of the findings for teaching practice,
assumptions, limitations, and recommendations for future research, are also considered. The
chapter ends by presenting the final conclusions.
Summary of Study
Cross-sectional survey and secondary archival data collected at the community college in
2013 were statistically analyzed in order to determine levels of engagement and academic
achievement were associated with the mode of instruction, specifically exposure to traditional
face-to-face environments vs. technology enhanced environments. . For the cross-sectional
survey researcher administered an instrument with established psychometric properties,
specifically the Class Level Survey of Student Engagement (CLASSE) to collect valid and
reliable variables relating to student engagement from a convenience sample consisting of 80
volunteers enrolled in the Medical Science and Science divisions. The researcher also
demographic two instruments specifically developed for this study, the Demographic
Questionnaire, and the Instructional Environment Questionnaire, to collect a variety of variables
to define the socio-demographic characteristics of the students. The Institutional Research
Department at the local community college provided the secondary archival data consisting of
the frequency distributions of grades achieved by 4102 students in October 2013. The students in
this sample were classified into four groups, depending upon their instructional environment, as
follows: Nominal: Traditional face-to-face; Online; Teleweb (i.e., a web-based learning
environment) or Hybrid (i.e., a mixture of instruction in both traditional and technology
enhanced environments).
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Interpretation of Findings
RQ1: Instructional Environment
Evidence was provided to address the first research question: What are the relative levels
of exposure of the students at this community college to traditional face-to-face instruction vs.
technology enhanced instruction? The proportion of students in the cross-sectional survey
exposed mainly to traditional face-to-face instruction was statistically equal to the proportion of
students exposed mainly to technology enhanced environments. There was no statistical evidence
to support the hypothesis that the students were differentially exposed to traditional face-to-face
environments vs. technology enhanced environments. The proportion of students included in the
secondary archival data exposed mainly to traditional face-to-face instruction was significantly
higher than the proportion of students exposed mainly to technology enhanced environments.
These finding contradict other surveys conducted across the United States indicating that that the
use of technology enhanced classrooms prevail on many college campuses (Angell, 2009; NETP,
2010). Although the community college has clearly integrated technology into its education
curriculum, the statistical evidence indicates that traditional, face-to-face classroom
environments still prevail at the community college.
RQ2: Instructional Environment and Student Characteristics
Evidence was provided to addresses the second research question: Is there a significant
association between the socio-demographic characteristics of the students at the community
college and their level of exposure to technology enhanced environments? The extent to which
the students were exposed to technology enhanced environments was not dependent upon their
gender, age, ethnic group, citizenship status, highest level of education, academic course
classification, academic major, class level classification, number of undergraduate courses,
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number of credit hours, college placement admission test, TEAS test, ACCUPLACER test, or
expected academic achievement. Consequently, the two modes of instruction were equitably
distributed across many different categories of students. The implications of this finding was that
sampling bias, which is a common problem when using convenience samples consisting of
volunteers, would not influence the statistical comparison of student engagement in the group
exposed mainly to traditional face-to-face instruction vs. the group exposed mainly to technology
enhanced instruction. When educational outcomes are compared between two groups of students
undergoing different modes of instruction, then it is essential to know that the two groups have
equivalent background characteristics. If the composition of the sample is biased (e.g., because
one group contains higher proportions of particular genders, age groups, ethnic groups, or
academic achievement groups than the other) then it is possible that the differential background
characteristics of the two groups are responsible for different educational outcomes, rather than
the different modes of instruction (Fraenkel & Wallen, 2010).
RQ3: Instructional Environment and Student Engagement
Evidence was provided to address the third research question: Is there a significant
difference between the levels of engagement of students exposed mainly to traditional face-toface environments vs. students exposed mainly to technology enhanced environments at the local
community college? The results of an independent samples t-test did not support the hypothesis
that the mean level of engagement of students exposed to technology enhanced environments
will be significantly higher than the levels of engagement of students exposed mainly to
traditional face-to-face environments was not supported.
Many researchers have criticized t-tests because they only analyze one independent
variable in isolation, and do not take into account the confounding effects of multiple
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independent variables on a dependent variable (Hunter, 1997; Nix & Barnette, 1998; Schmidt,
1996). A t-test which is not statistically significant does not provide credible evidence to infer
the complete absence of a difference in a dependent variable between two groups. It implies
only that only the researcher cannot conclude anything sensible or meaningful, and that decisions
have to be delayed until further evidence is available (Hurlbert & Lombardi, 2009). In this
study there were several other independent variables (e.g., expected academic achievement, other
education practices, cognitive skills, and class atmosphere) that could confound the relationship
between the level of student engagement and the instructional environment. Consequently the
results of the t-test could not be used as definitive evidence to conclude that the instructional
environment had no significant effect on student engagement.
RQ4: Instructional Environment and Student Engagement
Evidence was provided to address the fourth research question: What is the relative
importance of technology enhanced instruction vs. traditional face-to-face instruction, as a
predictor of student engagement at the community college? The hypothesis was tested that the
use of technology will be the most important predictor of student engagement, (relative to use of
traditional instruction, other education practices, cognitive skills, class atmosphere; and
expected academic achievement). Comparison of the relative magnitudes of the standardized
regression coefficients of a multiple linear regression model indicated that Other Education
Practices was the most important predictor of Student Engagement. Other Education Practices
included preparing for classes, being absent from class (reverse scored), taking and reviewing
notes, participating in a study sessions and tutorials, interest in learning the course material, and
reading outside materials relevant to the course. Use of Technology was the second most
important predictor of student engagement, and Use of Traditional Instruction was less
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important. These results confirm the conclusions of other studies (e.g., Mitchell et al. 2006) that
students with high levels of motivation (indicated in this study by a high level of application to
other education practices) were more likely to engage in the learning experience than students
with low levels of motivation. The results also confirmed the conclusions of other studies (e.g.,
Hernandez-Ramos & De La Paz; 2009; Kingsley & Boone, 2009) that exposure to technology
enhanced instruction was associated with higher levels of student engagement than exposure to
face-to-face instruction.
The results of the multiple regression analysis indicated that preparing for classes, taking
notes, outside reading, and doing homework, with low levels of absence were more important
predictors of Student Engagement than Use of Technology. The implications are that students
bring prior study habits and ways of learning into the technology enhanced classroom. Students
require an adequate amount of prior knowledge to be motivated to engage in activities, or they
may lack motivation to invest any effort (Song et al., 2006). Consequently, technology can only
benefit education if teachers integrate the work that students do in technology enhanced
classrooms with activities that they do outside the classroom.
There is a need for students to build equilibrium of new knowledge, gained inside the
technology enhanced classroom, and prior knowledge, gained outside the technology enhanced
classroom, without much conflict. If there is a lack of sufficient prior knowledge, students will
lack the motivation to engage in activities in a technology enhanced classroom that are worth
their time or effort (Song et al., 2006). There is a need for educators, as human mediators, to
help students to balance their new and prior knowledge into real-world application learning
strategies that are engaging and motivating, but this is a great challenge (Pintrich et al., 1993).
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The findings of this study are consistent with the view that technology is a tool that may
motivate and allow students to acquire new acknowledge and build upon their prior knowledge,
interests, based on their own individual activity and learning patterns (Penner, 2001).
Technology is not an automatic tool to promote quality education. Instead, technology should be
viewed as just one option among many to increase opportunities for learning (Kemp et al., 2014).
This view also supports Laurillard’s (2009) model positing that many different types of
interactions between students, teachers, and technology promote active student engagement.
RQ5: Instructional Environment and Academic Achievement
Evidence was provided to address the fifth research question: Is there a significant
difference between the levels of academic achievement of students exposed mainly to traditional
face-to-face environments vs. students exposed mainly to technology enhanced environments at
the local community college. The frequency distributions of the grades achieved by students
taught in the three technology enhanced environments were significantly different from the
frequency distributions of the grades achieved by students taught in a traditional classroom
environment; however, the distribution of the grades was inconsistent between the groups, and it
was not possible to conclude that students in technology enhanced environments achieved a
consistently better academic performance than students in traditional face-to-face environments
These results of this study confirm previous studies concluding that providing access to
technology does not necessarily ensure that the outcome will be improved academic achievement
(Song & Grabowski (2006). It is imperative to compare and contrast the unique components of
technology enhanced instruction with face-to-face instruction, in order to understand exactly
which components are critical to promote academic achievement. The results of evaluation
studies cannot be accepted as substantial evidence of the superiority or inferiority of one
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instruction medium versus another unless the unique components of the different instructional
designs are considered (Clark & Sugrue, 1994; 1995; Noeth & Volkov, 2004). Furthermore, the
differential learning styles of students must be taken into account when comparing the outcomes
of different modes of instruction (Riener & Willingham, 2010).
The findings of this study indicate that choosing the best instruction medium to promote
high levels of academic achievement is not an issue. Students can achieve high grades after being
exposed to either technology enhanced or face-to-face learning environments or both. The
implications are that there should not be an axiomatic assumption that technology enhanced
instruction is always superior to traditional face-to-face instruction. If an educator decides to use
a lesson plan based only on technology, then it should not be assumed that the students will
achieve better learning outcomes than if the lesson plan was based only on face-to-face
instruction.
Implications for Educational Practice
The findings from this study may have implications for teachers when implementing
educational strategies and practices. The challenge for educators is to bring together teaching,
learning, student learning styles, and technology to engage students to develop critical thinking
skills that will increase learning performance. These skills may be developed through active and
reflective learning. Students can learn through active learning, prior experience, and the ways
that something relates to them. In the past, traditional teaching has included lecturing and
memorization. Most important in the process of successful learning is thinking about
experience, knowledge, and personal meaning: learning through intellectual connections and
world experience in meaningful patterns and organized wholes (Rogers, 1994). The findings of
this study show that technology is just one factor that affects the assessment of student
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engagement, motivation, satisfaction, and learning performance. The findings suggest, however,
that student engagement is more closely associated use of technology than use of classroom
instruction. This is consistent with the view of Pintrich et al. (1993) that an increase in students’
motivation and engagement could result from exposure to technology, and that personal inquiry
in combination with technology can cause students to think deeper and motivate cognitive
engagement (Blumenfeld et al., 2006).
Active learning involves constructing and reconstructing students’ experiences. Bruner’s
(1966) theory stresses that active learning is the basis for understanding and that students should
be given experiences that connect prior schemata with new information. While prior knowledge
is needed to continue learning, the challenge for teachers is to recognize the essential facts from
skills and procedures to promote critical thinking skills and learning, which can be achieved in
combination with the use of technology. Kemp et al. (2014) asserted that the exchange of ideas,
be it from teacher to student in the most traditional sense or whole class in the purest Deweyan
manifestation, has been the keystone of the teaching and learning process.
New tools and perspectives can enhance the quality of education, and technology can
make activities and learning meaningful. Researchers have determined that meaningful learning
engages real-life tasks and uses technology as a tool for collaboration and learning (Jones et al.,
1995). Learning involves constructing and reconstructing students’ experiences and a change in
teaching is required. Students may not learn by use of technology alone, but when using it as a
tool, they can critically think and construct knowledge (Jonassen et al., 1999).
Critical thinking skills are increased with the use of technology in three ways: (a) as a
teaching tool, (b) as a cognitive tool, and (c) as a stimulator of conversations of learning
(Jonassen, 1994). Each of these phases of technology use is important in the development of
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critical thinking skills. The use of technology actively engages learners with feedback, and
concept mapping can be used for teaching critical thinking skills within group environments. It
allows students to work at their own pace and, at the same time, encourages them to be selfreliant and independent. Technological tools are powerful catalysts and intellectual partners in
the learning process. These tools scaffold learning and reflection of knowledge in the
construction and foundation processes. When technology is used as a tool for the completion of
complex tasks, the line between the curriculum and the technology content is no longer visible.
These tools can be used to organize and present a variety of information. Students and teachers
can collaborate and acquire technology skills that are needed for projects. Complex assignments
become more attainable, which is positive for teachers. For example, projects that require
analysis or data collection can be done with the use of databases and graphing capabilities.
Content areas become more accessible to students earlier than before.
Technology challenges students with complicated, real tasks, which may be utilized
across the curriculum. It is a valuable tool in this setting. It has the power to support teachers
and students in task definition, information-seeking strategies, location and access of
information, use of information, synthesis, and evaluation of information. These uses will make
technology an important part of the curriculum (Munro, 2006).
At every level of educations, the addition of technology is seen as a way to increase the
amount of information that is accessible and available (Kemp et al., 2014). However, educators
must proceed with caution. As educators move from a traditional setting to a technology
enhanced classroom-teacher alliance, it is imperative that educators not rely solely on technology
(Munro, 2006). In addition, Apple (2003) suggested that technology has led to prepackaged
curricula with materials created outside of the realm of the teacher, loss of professional
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dispositions associated with good teaching, and a further stratifying of society due to the inability
of lower socioeconomic areas in acquiring the needed technological advances. The overreliance
on technology has caused people to become deskilled in almost every other area (Apple, 2003),
and while technology has increased the availability of knowledge and made information more
accessible, some researchers claim it has reduced our collective humanity (Kemp et al., 2014). In
order to appropriately and effectively use technology in an educational setting, teachers must
understand why they are using it and retain ownership of their teaching. Regardless of the
classroom environment, teachers should rely on their competence, which is a major factor that
determines the merits and drawbacks of employing technology for instructional strategies (Kemp
et al., 2014).
Educators must be properly trained with engagement strategies and instructional tools
that will prepare students for a technologically advanced world (Friedman, 2006). Many faculty
members do not receive formal instructional technology training in their educational programs.
Therefore, it is the institution’s responsibility to provide adequate training and professional
development to help teachers acquire these necessary competencies and skills (Frey & Donehue,
2002). Training that utilizes Vygotsky’s contribution to education examines the mind as it is
embedded in material activity rather than existing independently of the environment (Derry,
2004). The information from this study may provide educators the means to develop learning
strategies that could benefit students in traditional classrooms, in the use of technology, and in
the hybrid classroom. Teacher curriculum training needs to encompass the factors that affect
student academic achievement, including experiences, environment, intelligence, motivation,
engagement, attitude, and aptitude (Wang & Reeves, 2006). It is difficult for educators to
change factors that exist outside of the school environment, but it is possible to develop learning
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activities to help increase student motivation and engagement with learning tasks. There is a
need for teachers to learn how to emphasize formal content knowledge less and students’ prior
knowledge more. Doing so will involve teacher training that promotes a new approach to
curriculum development and addresses the importance of everyday activities and experiences to
students (Glassman, 2001).
Assumptions
The researcher assumed that (a) the students would provide accurate responses to the self
report instruments administered in the cross sectional survey; and (b) the college executive staff
would provided accurate data on the academic performance of the students exposed to traditional
face-to-face and technology enhanced classrooms.
Limitations
The main limitation of this study is that it was conducted at one higher education
institution, among one cohort of students. It is unlikely that the students enrolled at this local
community college who participated in this study were representative of the whole of U.S.
student population, in all of its essential characteristics. Consequently, the findings have limited
external validity, meaning that they are not necessarily generalizable to all college students, at all
times, and all places. The second limitation is that some of the findings were dependent on
cross-sectional survey data collected using self-report instruments, and therefore internal validity
could be threatened by biased responses. Response bias is a general term for a wide range issues
that draw participants away from providing accurate or truthful answers in surveys, and is
inevitably a problem in research that involves measuring respondents’ attitudes, opinions,
perceptions, and experiences using self-report instruments (Paulhus, 1991).
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A further limitation was that the research design, based on cross-sectional survey and
secondary archival data, did not permit the researcher to experimentally manipulate any of the
variables; consequently, it was not possible to establish any causal relationships. Statistical
analysis of survey and secondary data can only establish if the relationships between the
variables are statistically significant (i.e., if they are probably not caused by chance); however,
statistical analysis could prove if exposure to technology enhanced environments were the cause
of higher levels of student engagement and academic achievement (Creswell, 2009).

Recommendations for Research
It is questionable whether single studies, as described in the literature review and in this
dissertation, can fully predict the impact of technology on teaching and learning (Clark &
Sugrue, 1995; Russell, 2001). Future research is recommended in order to expand upon the
findings of this and other studies; however, the daunting task of separating the effects of
technology from other factors, and avoiding threats to internal validity, imply the need for a
more sophisticated research design than a simple cross-sectional survey and analysis of
secondary archival data.
Quantitative research designs aiming to demonstrate the advantages of one type of
instruction medium over another ideally should be experimental, in which the researcher is able
to control all of the variables; however such designs are very difficult to carry out in practice in
natural educational settings (Russell, 2001). Sorensen, Smaldino & Walker (2005) assert that
research designs that measure the long term impact of a sustained technological intervention on
student achievement are more likely to generate meaningful results than one which measure the
short term impact of one intervention. Evaluators of technology enhanced instruction must take
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into account the combined results from numerous studies carried out in different places, at
different times, and under different conditions, and compare their effect sizes in order to reach
general conclusions that support the relative superiority of one type of instructional environment
over another. Consequently, the researcher recommends a that a longer term research program
should be implemented across more than one college to expand upon the findings of this study;
however, logistical circumstances and difficulties may not always allow for sophisticated
longitudinal research designs, involving the random assignment of matched pairs of participants
into experimental and control groups, and the careful controlling of teaching strategies and test
conditions (Fraenkel & Wallen, 2010).
The main problem criticism with quantitative research is that the findings are reduced
into statistics that cannot explain in explicit detail the subtleties, nuances, and causal factors
which differentiate between the characteristics of individual students and teachers. Neither can
quantitative research explain why different types of instructional media are responsible for
promoting motivation, engagement, and achievement. Consequently, the researcher
recommends that future research should focus on qualitative methodologies, using research
questions starting with “Why?” Qualitative research to explain why there are differences
between student engagement and achievement in technology enhanced classrooms, relative to
traditional face-to-face classrooms, would require a researcher to personally observe in very rich
detail the actual events that happen in classrooms, and to extract and interpret the themes that
emerge from such observations (Fraenkel & Wallen, 2010). There has been limited use of
qualitative research methodologies to study the educational outcomes of technology enhanced
instruction (e.g., Frederick, 2007; Heafner 2004; Wang & Reeves, 2006). It remains to be seen
whether further qualitative studies can explain why technology helps to enhance students’
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knowledge, motivate their interest, stimulate their engagement, and possibly be associated with
improved academic achievement.
Conclusions
This study provided information for educators regarding the use of technology and its
associations with student engagement and academic achievement. Future research is
recommended in order to expand upon the findings; however, the daunting task of separating the
effects of technology from other factors, and avoiding threats to internal validity, implies the
need for a more sophisticated research design than a simple cross-sectional survey and analysis
of secondary archival data.
The findings of this study predicted that students may be more engaged by technology
(i.e., software and hardware) than by traditional instruction (i.e., face-to-face lectures) and that
the frequency of grades achieved by students taught in technology enhanced environments are
significantly different to the frequency of grades achieved by students taught in a traditional
classroom environments. Education Practices (e.g., preparing for classes, taking notes, outside
reading, and doing homework, with low levels of absence) were found to be relatively more
important predictors of Student Engagement than Use of Technology. Although student
engagement may increase with increased use of technology, other factors affect engagement
including the experiences and prior knowledge that students bring with them into the classroom.
A single study cannot fully predict the impact of technology on teaching and learning. In
the pursuit of the goal of improving academic achievement, educational institutions need to
continuously review their perspectives to meet the dynamic and diverse needs of students in the
21st century. Long term trends in the relative levels of exposure of students to traditional face-to-
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face and technology enhanced modes of instruction, and the outcomes, in terms of the resulting
levels student engagement and academic achievement, need to be further evaluated.
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APPENDIX A: CLASS LEVEL SURVEY OF STUDENT ENGAGEMENT
ITEM
Score 1
CLASS
ATMOSPHERE
Has the class
Far short
met your
expectations?
How
Extremely
comfortable are
uncomfortable
you talking with
the instructor of
your class?
How much do
Very
you enjoy group displeased
work with your
classmates in
your class?
How difficult is
Very difficult
the course
material in your
class?
How easy is it
Very difficult
to follow the
lectures in your
class?
COGNITIVE SKILLS
How often have you:
Memorized
Never
facts, ideas, or
methods from
your course, so
that you can
repeat them in
the same
Analyzed the
Never
basic elements of
an idea,
experience, or
theory, such as
examining a
particular case...

Score 2

Score 3

Score 4

Score 5

Short

Equals

Exceeds

Far
Exceeds

Synthesized and
organized ideas,
information, or

Never

Uncomfortable Neutral

Comfortable Extremely
comfortable

Displeased

Neutral

Pleased

Very
Pleased

Difficult

Neutral

Easy

Very Easy

Difficult

Neutral

Easy

Very Easy

Rarely

Sometimes Often

All of the
time

Rarely

Sometimes Often

All of the
time

Rarely

Sometimes Often

All of the
time
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experiences into
new, more
complex
interpretation...
Made judgments Never
about the value
of information,
arguments, or
methods, such as
examining how
others...
Applied theories Never
or concepts to
practical
problems or in
new situations?
ENGAGEMENT
How often have
you:
Asked questions
during your
class
Contributed to a
class discussion
that occurred
during your
class?
Prepared two or
more drafts of a
paper or
assignment in
your class
Included diverse
perspectives
(different races,
religions,
genders, political
beliefs, etc.) in
class

Went to your
class without
having
completed

Rarely

Sometimes Often

All of the
time

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time
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readings or
assignments?
Worked with
other students on
projects during
your class?
Worked with
classmates
outside of your
class to prepare
class
assignments?
Put together
ideas or concepts
from different
courses when
completing
assignments
Tutored or
taught other
students in your
class?
Used an
electronic
medium (listserv, chat group,
Internet, instant
messaging, etc.)
Used email to
communicate
with the
instructor of
your class?
Discussed grades
or assignments
with the
instructor of
your class?
Discussed ideas
from your class
with others
outside of class .
Made a class
presentation
Participated in a
community-

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

Never

Rarely

Sometimes Often

All of the
time
All of the
time
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based project
Discussed ideas
Never
Rarely
from your
readings or
classes with your
instructor
outside of class
Received
Never
Rarely
prompt written
or oral feedback
on your
academic
performance
from your
instructor.
Worked harder
Never
Rarely
than you thought
you could to
meet your
instructor’s
standards or
expectations
How would you None
Little
rate the overall
classroom level
of engagement?
OTHER EDUCATIONAL PRACTICES

Sometimes Often

All of the
time

Sometimes Often

All of the
time

Sometimes Often

All of the
time

Some

A lot

How often in
your class have
you been
required to
prepare written
papers/reports
more than 3
pages?
To what extent
do the
examinations
challenge you to
do your best
work.?
In a typical
week in your
class, how many

Quite a bit

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time
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homework
assignments take
you more than
one hour to
complete?
In a typical
week, how often
do you spend
more than 4
hours preparing
for your class?
How many times
have you been
absent so far this
semester in your
class?
How frequently
do you take
notes in your
class?
How often do
you review your
notes prior to the
next scheduled
meeting in your
class
How often have
you participated
in a study
session with a
classmate in
your class
How often have
you attended a
review session,
tutorial or help
session to
enhance your
understanding...
How interested
are you in
learning the
course material?
How important
is it that you read
outside materials

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time

Never

Rarely

Sometimes Often

All of the
time
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relevant to the
course?
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APPENDIX C: DEMOGRAPHIC QUESTIONNAIRE
What is your class
level classification?
What is your academic
major?
What is the academic
area of your course
classification?
What is your highest
level of education?
What is your
citizenship status?
Please indicate your
gender
What is your ethnic
group?
What is your age
range?
In how many courses
are you enrolled?
How many credit
hours?
Did you take a college
admission or
placement test?
Did you take the
TEAS test?
Did you take the
ACCUPLACER for
admission to CPCC?
What grade do you
expect to achieve ?

Freshman

Sophomore Junior

Senior

Occupational Biological
Science
Science

Applied
Chemistry Other
Technology

High School
Diploma
US Citizen

Bachelor's
Degree
Prefer not
to disclose

Doctorate
Degree

Professional
Degree

Female

Associate's
Degree
Immigrant
Visa
Male

White

Black

Hispanic

Mixed

Other

17-19

20-25

26-30

31-35

36-45

1 to 3

4 to 6

7 to 10

1 to 6

7 to 11

12 to 15

> 15

No

Yes

No

Yes

No

Yes

A

B

C

D
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APPENDIX D: INSTRUCTIONAL ENVIRONMENT QUESTIONNAIRE
Score 1
TRADITIONAL INSTRUCTION
How important were
Not at all
the traditional FACEimportant
TO-FACE lectures in
your engagement in this
course?
Which played a greater Technolog
role in your
y
engagement in this
course?
What role does
Not at all
traditional FACE-TOimportant
FACE lecture play in
your achievement in
this course?
USE OF TECHNOLOGY
How often are you
Never
required to access
software related to the
topic(s) being taught in
your class?
To what extent does the Never
software application
that you use in your
simulate the real world?
How important is it that Not at all
you use software
important
applications related to
the course?
How important is it that Not at all
you use technology
important
prior to, during, and
after your class?
How important was the Not at all
use of technology in
important
your engagement in this
course?
What role does
Not at all
technology play in your important
achievement in this
course?

Score 2

Score 3

Score 4

Score 5

Very
unimportan
t

Neutral

Very
important

Extremely
Important

Very
unimportan
t

Neutral

Very
important

Extremely
Important

Rarely

Sometim
es

Often

All of the
time

Rarely

Sometim
es

Often

All of the
time

Very
unimportan
t

Neutral

Very important

Extremely
Important

Very
unimportan
t

Neutral

Very important

Extremely
Important

Very
unimportan
t

Neutral

Very important

Extremely
Important

Very
unimportan
t

Neutral

Very important

Extremely
Important

Lectures
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TYPE OF
CLASSROOM

Traditional
(face-toface)
classroom
instruction,
on campus

Traditional
(face-toface)
classroom
instruction,
off campus
at an
auxiliary
site
(satellite or
rented
classroom)
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Technolo
gy
enhanced
classroo
m
(technolo
gy
practices
integrate
d into
traditiona
l
pedagogy
);

Distance
learning
classroom
(using the
Internet, CDROM, Prerecorded
Videos/Audio,
correspondenc
e, etc.).
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APPENDIX F꞉ APPROVAL LETTER FROM CPCC
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APPENDIX G꞉ STUDENT RECRUITMENT EMAIL
Subject: Educational research study seeking participants.
Tomeko Johnson-Smith is seeking participants for her research study. You are receiving this
email because you are student studying pursuing a science degree at Central Piedmont
Community College. Your email address was obtained from the Institutional Research
Department at CPCC.
The purpose of this study is to compare the impact of a technology enhanced environment versus
a traditional classroom environment on student engagement and academic achievement.
A technology enhanced classroom is one where teachers integrate technology into their faceto-face instruction in two ways: first as hybrid or add-on feature to enhance traditional teaching
methods; and second, as self–paced, computer based, and multi-media course content.
A traditional classroom setting is one where the teacher is utilizing a lecture, single didactic
methodology and where students and faculty interact face-to-face in the classroom or during
office hours may communicate using low technology approaches such as, email, projectors,
whiteboard, a telephone, or library reserves.
If you agree to be in this study, we would ask you (the student) to do the following things:
1) Return a signed informed consent form to the researcher (Tomeko Johnson-Smith) by
electronic mail via Qualtrics Surveys.com.
2) Complete a CPCC Admission Test including the: Test of Essential Academic Skills
(TEAS), or Accuplacer in the office of admissions. The results are reported to the research
department. The director of the research department will disseminate the results without your
personal identifying information to the researcher Tomeko Johnson-Smith.
3) Answer and return an online CLASSE Student survey to the researcher (Tomeko
Johnson-Smith) by electronic mail disseminated by Qualtrics Surveys.com.
To participate in the study you must be a student seeking a degree in a science program at CPCC.
If you are interested in participating, or have questions, comments, or concerns about the study
please email Tomeko Johnson-Smith at tjohnsonsmith@libertyuniversity.edu, or
smith.tomeko@yahoo.com. Additionally, you may call Tomeko Johnson-Smith at (704) 2387229.
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APPENDIX H꞉ STUDENT CONSENT FORM
You are invited to participate in a research study comparing the impact of a technology enhanced
environment versus a traditional classroom environment on student engagement and academic
achievement. You were selected as a possible participant because you are a student pursuing a
degree in the Medical/Health Department at CPCC. I ask that you read this form and ask any
questions you may have (within the next two weeks) before agreeing to be in the study. Your
participation in this study is voluntary and optional. The survey should take 15-20 minutes to
complete.
This study is being conducted by:
Tomeko Johnson-Smith, Doctoral Candidate
Liberty University
School of Education
Background Information
Purpose:
The purpose of this study is to compare the impact of a technology enhanced environment versus
a traditional classroom environment on student engagement and academic achievement. A
technology enhanced classroom is one where teachers integrate technology into their face-to-face
instruction in two ways: first as hybrid or add-on feature to enhance traditional teaching
methods; and second, as self–paced, computer based, and multi-media course content. A
traditional classroom setting is one where the teacher is utilizing a lecture, single didactic
methodology and where students and faculty interact face-to-face in the classroom or during
office hours may communicate using low technology approaches such as, email, projectors,
whiteboard, a telephone, or library reserves.
Procedures:
If you agree to be in this study, we would ask you (the student) to do the following things:
1) Return the signed informed consent form to the researcher (Tomeko Johnson-Smith) by
electronic mail.
2) Complete the CPCC Admission Test, and Test of Essential Academic Skills (TEAS) in the
office of admissions (You may have already completed this task). The results are reported to the
Institutional Research department. The director of the research department will disseminate the
results without your personal/identification information to the researcher Tomeko JohnsonSmith.
3) Answer and return a CLASSEstudent online student survey to the researcher (Tomeko
Johnson-Smith) disseminated by Qualtrics.com.
The results of the study will be used to compare the impact of a technology enhanced classroom
versus a traditional classroom environment in student engagement and achievement by a)
students in a technology enhanced classroom setting; and b) students in a traditional classroom
setting.
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Risks and Benefits of being in the Study
The study has several risks: First, the minimal risks are no more than you would encounter in
daily life. Also, archival data such as demographic, NSSE, grade point averages, and college
entrance information will be analyzed; the researcher will not come directly into contact with
students during the collection of this data. Data will be reported as assigned to arbitrary
numbers. Student names, phones numbers, addresses, scores, grade points averages, and
identification numbers will not be disclosed and reduces the risk of disclosure of personal,
private, or identifiable information associated with the study.
The subjects in this study will not directly benefit from the study. However, this study will
benefit society by improving research in the area of student engagement and academic
achievement.
Compensation:
You understand that you will not receive payment and participation in this study is on a
volunteer basis. Participation is optional and voluntary.
Confidentiality:
The records of this study will be kept private. In any sort of report we might publish, we will not
include any information that will make it possible to identify a subject. Research records will be
stored securely and only researchers will have access to the records. To maintain confidentiality
the researcher will assign identification codes to each participant department.
All records pertaining to the research will be stored in a secured, locked location and only the
researcher will have access to the materials. The researcher will maintain confidential records
and will keep the records for three years after the completion of the proposed study, even if the
relationship with the researcher and the University is terminated. After the specified three years,
the documents will be destroyed by a document destruction agency.
Voluntary Nature of the Study:
Participation in this study is voluntary. Your decision whether or not to participate will not
affect your current or future relations with the Liberty University or Central Piedmont
Community College. If you decide to participate, you are free to not answer any question or
withdraw at any time without affecting those relationships.
Contacts and Questions:
The researcher conducting this study is: Tomeko Johnson-Smith. If you have questions later,
you are encouraged to contact her at Liberty University, tjohnsonsmith@liberty.edu or at (704)
238-7225. (Dissertation Committee Chairperson: Dr. Jerry Westfall, Liberty University,
jwestfall@libertyuniversity.edu.)
If you have any questions or concerns regarding this study and would like to talk to someone
other than the researcher(s), you are encouraged to contact the Institutional Review Board, Dr.
Fernando Garzon, Chair, 1971 University Blvd, Suite 1582, Lynchburg, VA 24502 or email at
fgarzon@liberty.edu.
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CPCC is eager to ensure that all research participants are treated in a fair and respectful manner.
If you have any concerns or questions about your treatment as a subject in this project, contact
Dr. Terri Manning, Planning and Research, P.O. Box 35009, Charlotte, NC 28235 (704) 336597.
You will be given a copy of this information to keep for your records.

Statement of Consent:
I have read and understood the above information. I have asked questions and have received
answers. I consent to participate in the study by completing the survey. I understand that
participation is optional. By clicking on the link below, I agree to participate in the study.
Survey:
Click on the link below to access the survey.
https://qtrial.qualtrics.com/SE/?SID=SV_8nOVQc6nMPLfltP
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