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Abstract
This qualitative dominant, mixed methods research study examined student and instructor
perceptions of technology used to mediate learning in a community college environment.
Methods of data collection for this study included a questionnaire with Likert scale and open
response items, student and instructor interviews, and an analysis of a random sample of archival
data from course syllabi. All instructor participants reported moderate (51.42%) or high
(48.57%) comfort with technology use. Qualitative data revealed the primary uses of
technology-mediated learning (TML) to deliver instructional content, to communicate, and
required to complete course assignments. It was also used to describe the ways instructors
acquire the skills needed for TML. The majority of instructors acquired technology skills
through self-study (51.42%) or a combination of institutional support and self-study (37.14%).
The study revealed student and instructor perceptions of the impact of TML on student
engagement and achievement. Both students and instructors generally agreed that technology
has a positive impact on engagement and achievement. Interview responses revealed mixed
perceptions of TML’s impact on student engagement and achievement. The quantitative analysis
revealed that there were no statistically significant differences in the frequency or perceptions of
usefulness between instructional divisions or the perceptions of the impact of course delivery

models on student engagement or student achievement.
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Chapter 1: Introduction
Background

Technology use and community colleges are both growing in importance and
capacity. In 2016, President Obama challenged community colleges to increase the number of
students receiving degrees, certificates or credentials from community colleges by 5 million
students by the year 2020 in an effort to support the growing economy and deliver qualified
employees to American jobs, according to the American Association of Community Colleges
(AACC), (AACC, 2016a). The AACC responded to this challenge with the 21st Century
Initiative. Many states have also responded to the challenge by providing funding and student
tuition assistance programs. Smith (2015) attributed the Tennessee Promise Program as being a
reason for a significant increase in student enrollment in Tennessee community colleges. The
program was designed to increase the percentage of Tennesseans with college degrees to 55%.
Student enrollment in Tennessee community colleges increased 24.7% in 2015, and is expected
to continue to grow. According to Kenning (2017), Tennessee is also thinking ahead with
expanding community college access, making it the first state to provide tuition-free community
college opportunities to first-time degree seeking adults.

This rapid growth in enrollment has been supported by the increasing implementation of
programs that extend postsecondary and career training opportunities to students. Semuels
(2015), noted the need for community colleges to consider student needs as they adjust to the
increase in student enrollment. Schools must take into account the role of the use of technology
in meeting student needs and increasing student achievement. While research suggests that
technology alone does not address the issues that students face (Doss, 2014; Green & Hannon,

2007; Henrickson, 2007; Moseley, 2010), knowledge of its impact is key to implementation
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efforts. As the presence and use of technology in college classrooms continue to grow, there is a
need for research to describe current trends, uses, and implications of those uses on student
engagement and student achievement. While prior studies like Moseley (2010) and Doss (2014)
found that there were differences in this generation’s perceptions of the use of technology versus
instructors’ perceptions, knowing the perceptions of both are helpful in ensuring that technology
use is more carefully considered. Green and Hannon (2007) recognized the generational
differences that have emerged with the arrival of the digital age. Nazar (2013) suggested that
there is a greater need for interactions with technology in this digital age. In a world where
technology permeates the lives of many—young and old, student and professional—many
organizations find interest in its use. Educational institutions are no exception.

As community colleges in Tennessee prepare to meet the instructional needs and learning
styles of the growing number of enrolled students, it is important to understand the implications
of the use of technology in instruction on student engagement and achievement. Understanding
these implications helps to target technology’s effectiveness. Institutions of higher learning must
be careful with their spending budgets, particularly in light of ever-evolving technological
advancements.

Understanding the role that technology plays in the classrooms can be complicated as the
technologies and its uses are ever evolving. Technology-mediated learning (TML) is the
utilization of technologies that help engage students in the task and help them to communicate
their learning. Using TML as a tool to impact student outcomes of engagement and achievement
deserves a deeper understanding as institutions think about increased enrollment and interactions

with students.
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Prior studies confirm the link between increased engagement and student
achievement. Research by Finn and Rock (1997), Astin (1999), and McClenney, Marti, and
Adkins (2006) have supported that there is a strong positive relationship between student
engagement and student achievement. McClenney et al. (2006) found that higher levels of
student persistence and academic performance were related to higher levels of student
engagement, “with college faculty and staff, with other students, and with the subject matter they
study” (p. 1). Learning institutions, therefore, seek to provide student experiences and
opportunities that will increase student engagement and ultimately improve student achievement.
Research Problem

A recent study from Gallup and Inside Higher Ed (Jaschik & Lederman, 2016) revealed
that the increased presence of technology has moderately influenced current faculty members
and technology administrators. As usage of educational technology becomes more accepted in
the educational community, stakeholders need resources that evaluate the evolving pedagogies of
educational technology to inform practices that impact student outcomes.

While student success and student outcomes are the chief concerns for institutions of
learning, the use and delivery of educational technology also has to be considered in respect to
institutional budgets and best teaching practices. Moving forward with the use of technology in
an institution without proper feedback from instructors and students can be problematic. It is the
goal of the client and this study to understand the potential impact TML may have in practice.
Purpose of the Study

In light of the growing importance of technology in education, administrators at a
Southeastern community college desired comprehensive data on student and instructor use of

technology, as well as a deeper understanding of how it is perceived to impact student
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engagement and achievement. This study attempted to gain insight into six areas: (a) frequency
of technology use; (b) the ways in which different technologies are being used across the
institution’s five instructional divisions; (c) the instructor’s perceptions of technology usefulness;
(d) the ways in which the instructors are receiving training or professional development for
technology use; (e) the student and instructor perceptions of how technology use impacts student
engagement and achievement; and (f) the student perceptions of various course delivery
platforms and instructional models. The instructional models represented in this research include
traditional lecture-based courses, hybrid courses (a model of instruction that combines online and
traditional course structures which allow for interaction with course content, resources, and
community boards), and flipped classroom models (students receive the lecture or instruction
outside of the classroom setting and return to the classroom setting to apply the new knowledge
and skills).

The study described ways in which technology is being used to mediate learning, the
frequency of use of technology, and the perceptions based on comfort and perceived usefulness
of technology. The study also analyzed and described the instructor and student perceptions of
technology, as well as the perceptions of TML’s impact on student engagement and
achievement. The researchers considered the following variables as key factors in the research:
(a) instructional divisions; (b) types of technology use; (¢) instructor comfort with technology-
mediated engagement; (d) instructor acquisition of TML skills; and (e) student perceptions of
TML and instructional models.

Conceptual Framework
The conceptual framework for community college perceptions on technology was guided

by the previous research of Moseley (2010). This research addressed the perceptions of the
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usefulness of technology in instruction and the ways in which these technology uses are
perceived to translate into student engagement and student achievement. For a framework on
mediation of technology, this research was also guided by Bandura’s theory of self-efficacy and
Vygotsky’s theories of cultural-historical usage of tools, and the zone of proximal development.

Moseley (2010) examined two aspects of technology use in the classroom: the
perceptions of usefulness and the frequency of use. He evaluated both instructors’ and students’
perception of usefulness and their frequency of use in an effort to gain a better understanding of
the current use and proficiency of technology. In his study, research regarding the perceptions of
technology use in the mediation of instruction was conducted in a community college
setting. According to Moseley, this generation of students is more prone to using technology as
a tool to assist their learning, even in the absence of TML in the classroom (p. 33). The work
Moseley conducted served as the conceptual framework with respect to analyzing the uses and
perceptions of TML in a community college setting. Using student perceptions as another
measure of the effectiveness of technology use is critical to this current study. Student
perceptions are important because of the increasing levels of efficacy in technology skills that the
majority of students may already possess.

Self-efficacy theory. Bandura’s (1977; 1997) theory of self-efficacy provided a
framework to understand the ways in which perceptions impact behavior and the predicted
effects of the instructors’ and students’ perceptions of technology on their overall use of
technology-mediated instruction. Bandura (1977) defined outcome expectancy as “a person’s
estimate that a given behavior will lead to certain outcomes” (p. 193). He defined efficacy
expectation as “the conviction that one can successfully execute the behavior required to produce

outcomes” (p. 193). The efficacy expectation influences whether an individual will engage in a
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specific behavior. The overall level of use of technology in instructional practices will be
affected by the instructors’ perceptions and level of self-efficacy.

Urdan and Pajares (2006) explained the impact that self-efficacy has on a person’s
overall development and adaptive functioning. A person’s beliefs and levels of self-efficacy
impact their cognitive functioning, motivation, perceptions, and decision-making processes (p.
4). They described the three main ways in which self-efficacy can impact students and their
learning: students’ beliefs about how they learn, teachers’ beliefs about their role in facilitating
learning, and the collective faculty’s belief in the school’s ability to “accomplish academic
progress” (p. 10). They identified the need for students to believe they can control and advocate
for their own learning in order to move toward self-regulated learning, and employ strategies and
tools to support that learning.

In the 21 century, global educational institutions are challenged to evolve from low-
level skills training, to educating students with the skills needed for greater cognitive functioning
and competencies. According to Care, Kim, Anderson, and Gustafsson-Wright (2017), this is an
arduous and urgent task (pp. 64-65). It is critical for students to possess more complex
cognitive, social, and executive skills as society continues to advance. These skills enhance a
student’s ability and motivation to persevere through difficult and challenging
situations. Instructor beliefs are equally important to instructional effectiveness. Urdan and
Pajares stated, “Teachers’ beliefs in their instructional efficacy partly determine how they
structure academic activities in their classrooms” (p. 11).

Self-efficacy theory helps to explain the role that student and instructor perceptions of
technology use play in their ability and motivation to engage with the technology. The growth of

internet and informational technologies provide students and instructors access to vast amounts
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of information that can be used to facilitate learning. Both student and instructor self-efficacy
and perceptions of technology may determine how often and how well it is used.

Vygotsky’s Theories. Vygotsky’s cultural-historical theory recognized the use of
cultural tools including language, counting systems, and writing as a means of imparting
knowledge and participating in learning (as cited in Van der Veer, 1991). The cultural-historical
theory identified the specific cultural elements of communication, language, and speech and their
role in human interaction through the transmission and mediation of thought. Vygotsky’s theory
also served as a theoretical framework, in addition to Bandura’s theory of self-efficacy. This
current study considers technology use as a cultural tool used as a mediating element. According
to Vygotsky’s (1930) concept of the zone of proximal development, cultural tools are used to
advance the learner, asserting, “the developmental process lags behind the learning process” (ch.
6, p. 14). This provides rationale for instructors to develop thoughtful processes to engage and
challenge students just beyond their comfort level.

Van der Veer (1991) also noted the amount of knowledge students are able to receive
could be limited by the lack of fluency with one of the cultural tools. Educational pedagogy has
traditionally had its own set of accepted cultural tools for the delivery of knowledge and
information. These cultural tools serve different roles and are utilized in various ways. The use
of technology as a cultural tool in the classroom is also considered in the various methods of
content delivery or instructional models of education. The perceptions of hybrid, flipped
classroom, and traditional models of instruction were also analyzed in the context of this
study. Students entering college are generally part of a culture that embraces the use of

computers and technology, and consequently may not be as engaged by traditional teaching
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methods. Understanding how instructional divisions and instructional models utilize TML,
based on user perceptions, was one of the goals of this study.

Technology is a tool widely used in the classroom to guide learning. According to
Vygotsky (1930), the ability to use cultural and language tools in classroom settings to enhance
learning is part of psychological development in the learning process. The ability for students to
engage in tasks which are slightly higher than their comfort levels, and to use existing knowledge
of specific tools in ways that are natural to them all connect with Vygotsky’s theory of zone of
proximal development. This theory posits that communication and connecting with resources are
essential to learning new skills. Technology has become a cultural tool that helps instructors and
students address and mediate learning tasks, and influence student outcomes. The technology-
mediated outcomes specifically addressed in this study are student engagement and student
achievement.

Research Questions

The purpose of the questions below is to help the research team provide feedback to a
community college regarding their approach to technology implementation. The first three were
analyzed qualitatively, and the final four were analyzed quantitatively.

1. What is the perception of instructors regarding how they utilize technology in the
classroom, and how they acquire skills used in technology-mediated learning (TML)?

2. What is the perception of students regarding their experience with technology in the
classroom?

3. What is the perception of instructors regarding the impact of TML on student

engagement in their classes?
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4. Are there differences between instructional divisions in respect to how instructors
perceive the usefulness of TML instruction?
5. Are there differences between instructional divisions in respect to the frequency of
instructors’ use of TML instruction?
6. Is there a difference in the perceptions of the use of TML on engagement between
students’ preferred instructional model (hybrid, flipped, and traditional)?
7. Is there a difference in the perceptions of the use of TML on achievement between
students’ preferred instructional model (hybrid, flipped, and traditional)?
Delimitations
The study was a mixed methods case study of a community college in Southeastern
United States, analyzing perceptions of technology on the school’s main campus. The
population for this study included instructors and students from the school’s five instructional
divisions: Health Sciences, Business and Technology, Humanities, Math and Science, and
Social Science and Education. The questionnaires used in this study were created by the
research team, modified from the work of Moseley (2010) to fulfill the goals of this study. The
interview questions were kept the same, for the purpose of guiding the discussion of perceptions
of technology-mediated-instruction. Also, interviewees were limited to a self-selected number of
participants; not all students and faculty were involved. The study captured a description and
perceptions within a limited time frame, specifically, in the 2016-2017 academic year.
Significance of the Study
The goal of the client was to understand the faculty’s use of technology and learn how
technology use impacts student outcomes. This research provides the client with a description of

the ways in which technology is being used in instruction at the institution and the ways in which
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instructors are acquiring those technology skills. The research provides descriptions of: student
and instructor perceptions of the frequency of technology use and usefulness, the uses of
technology based on the instructional divisions, and the impact of instructional models on
student engagement and achievement.

This study potentially benefits community colleges as they make decisions about the use
of technology, institutions of higher education that seek to connect pedagogy with real world
technology usage, institutions in k-12 education who seek to prepare students with increased
technological and 21st century skills awareness, teacher education programs, and professional
development. By gaining a better understanding of technology use in the classroom, institutions
can more sensitively target professional development initiatives with respect to increased student
outcomes.

The research stands to yield a comprehensive assessment of a community college’s
faculty skills, perceptions, and use of technology to support the school’s initiatives in
technology-mediated instruction. It builds on the knowledge from previous studies. Hargreaves
and Shirley (2012) described opposing beliefs and perceptions about the use of technology in
instruction. Some believe in the ability of technology to engage students at a deeper level, yet
others adamantly oppose its use and, “...fear loss of classroom control and professional
authority” (p. 79). Hargreaves and Shirley (2012) reported that there is not enough evidence to
connect the increase in learning outcomes to the use of technology in the classroom. The
opposing beliefs and limited research support the need for additional studies to add to this body
of knowledge that will guide institutional spending and instructional planning.

Metlitzky (1999) recognized the need for institutions to better understand the

cost/benefits ratios to maintain fiscal accountability. Additional research is needed to help
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eliminate ineffective purchases and prevent the waste of time and resources on ineffective
technology use. This research seeks to inform the client and others of potential strategies that
may maximize benefits as well as avoid unnecessary and costly investments.
Definitions
Definitions are provided to better understand how each term is understood in the context
of this study. The terms are listed in alphabetical order:
« Academic Challenge- the rigor that an academic course is perceived to possess.
« Active Learning- students are engaged in the learning process, not just listening to a
lecture (Matthews, 2009).
« Affective Engagement- “students’ social, emotional, and psychological attachments to
school” (Lawson & Lawson, 2013, p. 435).
« Barrier- some factor that is making it more difficult for teachers to use
technology within their curriculum, i.e., lack of time, lack of training (Rogers, 2007, p.
16).
« Collaborative Learning- groups of students working together to complete a common
academic goal (Matthews, 2009).
«  Community College- an institution of higher learning that affords associate degrees and
certificates in various fields of study.
« Compatibility- “The degree to which an innovation is perceived as consistent with the
existing values, past experiences, and needs of potential adopters” (Rogers, 1962, p. 223).
« Complexity- “The degree to which an innovation is perceived as relatively difficult to
understand and use” (Rogers, 1962, p. 231).

« Course Completion- students receiving a passing grade at the end of the course.
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« Cultural Tool- a tool used to enhance the process of learning and development,
influenced by the social-cultural contexts of students. Technology is defined in this study
as a cultural tool.

« Diffusion- “is the process by which an innovation is communicated through certain
channels over time among the members of a social system” (Rogers, 1962, p. 6).

- Digital Native- term referenced in Marc Prensky’s (2001a, 2001b) works, meaning one
who was born into the culture of technology and is digitally literate; usually reflecting
today’s student.

« Digital Immigrant- term referenced in Prensky’s (2001a, 2001b) works, meaning one
who was born prior to the culture of technology and may not be digitally literate; usually
reflecting today’s instructor.

- Early Adopter- term referenced by sociologist Everett Rogers (1962), in the field of
agriculture, to signify those who accept the use of new ideas and practices.

« Flipped Classroom- a TML model that structures a teaching model with pre-recorded
instruction for students during out of class instruction allowing for instructors and
students to practice material while in class.

« Hybrid Classroom- a model of instruction that combines online and traditional course
structures, which allow for interaction with course content, resources, and community
boards.

« Instructional Division- the major academic departments that house specific programs of
study.

« Managed Learning Environments- a platform for managing course content delivery

and interactions.
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«  Multimedia- “a computer-controlled system that creates, stores, retrieves, and transmits
text, audio, and visual information” (Metlitzky, 1999).

« Observability- “The degree to which the results of an innovation are visible to others”
(Rogers, 1962, p. 232).

« Online Social Networking- online websites and applications used for social interaction.

« Perceived Attributes- "Those features that have been found to be important when an
individual is making the decision whether or not to adopt a new innovation... the five
most important ones are relative advantage, observability, complexity, trialability, and
compatibility” (Rogers, 2007, p. 17).

« Program Completion- students graduating from their respective programs receiving a
certificate or degree.

« Rate of Adoption- “the relative speed with which an innovation is adopted by members
of a social system. It is generally measured as the number of individuals who adopt a
new idea in a specified period” (Rogers, 1962, p. 232).

« Relative Advantage- “The degree to which an innovation is perceived as being better
than the idea it supersedes” (Rogers, 1962, p. 213).

« Student Achievement- student outcomes of a course via course grades.

« Student Engagement- perceptions of a student’s behavioral engagement (class
participation and on task behaviors), cognitive engagement (problem solving and
decision making), and emotional engagement (anxiety, interest, and excitement)
(Fredricks, Blumenfeld, & Paris, 2004).

« Student-Faculty Interaction- student and faculty communication inside and outside of

the learning environment.
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« Support for Student Learners- these supports include, but are not limited to tutoring,
counseling, academic advising, financial aid, health services, etc.
« Technology-Mediated Learning/Instruction (TML)- a term in which technology is
used to facilitate and support the delivery of course content and/or engage students in
learning.
« Trialability- “The degree to which an innovation may be experimented with on a limited
basis” (Rogers, 1962, p. 231).
Summary

In this case study, the researchers approached the client’s problem of practice with a
mixed-methods research design. The researchers examined the response and predictor variables
of student outcomes and technology, respectively, in order to provide a local community college
in the Southeastern United States with a comprehensive assessment of their instructors’ use of
technology. The institution seeks to develop a deeper understanding of the interplay of various
factors that may influence student engagement through technology-mediated instruction (TML)
and learning environments. This study evaluated the use of technology and its effect on student
engagement, and compared findings with previous studies and literature. The research described
the frequency of technology use and the instructor and student perceptions of technology
usefulness. It provided an analysis of the perceptions of student engagement and student
achievement between instructional divisions and instructional models. This research was
completed for the purpose of providing meaningful results and feedback to help the client make
informed decisions about professional development and purchasing to align with the institution’s
goals. This research adds to a growing body of knowledge on the topic of technology use as it

relates to instruction, student engagement, and student achievement.
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Chapter 2: Literature Review

Previous studies and existing literature served to guide this research on the topics of
technology-mediated learning, student engagement, and student achievement. The literature
review is organized to provide a description of institutions and populations similar to those in
this research study. The topics described in this literature review include community colleges
and their current growth in enrollment, evolution and descriptions of various uses of technology,
student and instructor perceptions of use, the theoretical frameworks for current research, prior
research on student engagement and achievement, as well as previous works that were used to
develop this study.

Community College

There is a vast array of options spanning from four-year universities and colleges to two-
year community colleges and certification programs. These programs generate numerous
opportunities for students. While many students opt for traditional four-year universities, there
are a number of students who gravitate toward two-year community colleges (Ma & Baum,
2016).

Zeidenberg (2008) found that although education is in high demand in the workforce,
tuition rates are becoming more and more costly, especially among four-year colleges and
universities. Students seeking an alternative to four-year universities find community college
programs to be more convenient. According to Nakajima (2008) and Ma and Baum (2016), not
only do community colleges offer shorter programs, they also offer cheaper tuition compared to
most four-year colleges and universities. The American Association of Community Colleges
website (AACC, 2016b) reported that the average annual tuition and fees for public in-district

community colleges was $3,430 compared to $9,410 at a public in-state 4-year college, during
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the 2015-2016 school year. According to Nakajima (2008), “most community colleges have low
tuition, flexible scheduling, convenient location, and programs and services that are intended to
support at-risk students who have social and academic barriers to college education” (p. 2). Asa
result, many students who would not be able or eligible to attend four-year colleges and
universities now have the opportunity to further their education. Community colleges “provide
entry to the postsecondary education system for low-income students, first-generation students,
minority students, and students who had poor academic performance in high school. These
students have become the majority of the community college student population” (Nakajima
2008, p. 2). Community colleges have become a bridge to higher learning making it more
accessible to disenfranchised communities. Zeidenberg (2008) asserted that, “there is a core
mission shared by virtually all community colleges of enabling low-income students and those
with relatively weak academic achievement to continue their education and acquire useful skills”
(p. 53).

The American Association of Community Colleges fact sheet (2016b) described the
demographic information for the 1,108 community colleges across the United States. In the fall
of 2014, 60% of the 12.3 million students enrolled in community colleges were enrolled in
courses for credit. Students enrolled for credit consisted of 2.8 million full-time students and 4.5
million part-time students. The average age of students enrolled for credit was 28 and the
median was 24. The students who were 21 or younger made up 37% of the population, 49%
were 22-39, and 14% were 40 or over. The ethnicity was reported to be 49% White, 22%
Hispanic, 14% Black, 6% Asian/Pacific Islander, 1% Native American, 2 or more races 3%,
other 4%, and non-resident alien 1%. Students reporting that they were the first generation of

their family to attend college made up 36%, single parents made up 17%, and students with
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disabilities made up 12% of the community college students enrolled for credit. The
employment status of students in 2011-2012 included full-time students who were also employed
full-time (22%), full-time students who were employed part-time (40%), part-time students who
were employed full-time (41%), and part-time students who were employed part-time (32%).

Rowh (2010) noted the demographics of community college students can be very
different than the stereotypical straight out of high school graduate. He described the diversity of
students choosing to attend community colleges. In addition to the traditional recent high school
graduates, community college classrooms have students of all ages seeking training and
education for a variety of reasons. The student populations include those training for new
careers, students searching for opportunities to improve their employment situation, and students
taking courses for “personal enrichment” (p. 5).

Rowh explained the admissions and application process for most community colleges. It
is traditionally free and acceptance into the college is not competitive. Students are not generally
required to submit Scholastic Aptitude Test (SAT) or American College Test (ACT)
scores. Most community colleges do not require an interview or a written essay prior to
admission. The admission process requires students to complete an application with general
information and submit their high school transcripts. There are not generally strict admission
requirements into most community colleges, however some special programs in the schools do
have limited space. Some community colleges administer placement tests to help put students in
courses where they can be the most successful.

According to Rowh (2010) the degrees, certifications, and course offerings vary between
community colleges. Rowh described the range of coursework, programs, and degrees to include

those that allow students to immediately enter the workforce, those that prepare students to
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transfer to four-year colleges, and those that provide training for personal development or
continuing education (p. 24).

The AACC fact book (2016) reported that 26% of the 982 public community colleges
have on-campus housing. This leaves the majority of students attending public community
colleges commuting to and from school. Rowh (2010) pointed out that:

A big part of the community college experience, unless you are a student who studies

entirely through a distance-learning format, is spending time on campus, where you

interact with faculty, staff, and fellow students. So striking a balance between limiting
commuting time and giving yourself enough “face time” with other people who make up

the college community is extremely important (p. 41).

Wood (2016) described the programs provided in community college settings that were
customized to meet the workforce needs of specific communities. These community colleges
offer non-degree training programs where students receive the training, certifications, and
credentials needed to be successful in their respective fields of study. Wood noted that these
programs “make employees more valuable and job seekers more competitive” (p. 48). Some of
the non-degree training programs offered at these community colleges take less than one year to
complete.

Rowh (2010) outlined the various credentials, roles, and titles held by instructors in a
community college setting. These titles and academic rank include full professor, associate
professor, assistant professor, instructor, and adjunct. Rowh noted that some community
colleges do not emphasize or place importance on the academic rank of the instructors. Most
instructors in community college settings have master’s degrees and doctorates. Some

instructors have a bachelor’s degree with additional certifications and/or professional
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experience. An adjunct faculty member is a part-time instructor at the institution and may not be
as available to students as full-time faculty, yet they tend to have up to date real-world
experiences that help their students understand how to apply what they are learning.

Technology Use in Education

The ways in which technology can be used to enhance instructional practices and
improve student engagement and achievement continue to increase as new hardware and
software become available for use. The uses of technology integration into instructional
practices can be classified into three main categories: (a) instructional uses, (b) collaboration and
communication, and (c) engagement uses. Instructional technologies are programs used in the
presentation and delivery of content. Technology tools can be used to collaborate and
communicate between students and their instructors as well as engage students in learning
tasks. Behavioral engagement, as described by Fredricks et al. (2004), includes student
participation and involvement in activities. Instructor use of TML could include technology that
fits into any of these categories to aide in the instruction and success of students enrolled in their
course.

Access to technology. The OECD (2015) reported an increase in student access to
computer technology in the United States between 2009 and 2012. The ratio of students to
computers went from one computer for every two and half students to one computer for every
one and three fourths students. It was reported that student access to the technology affected the
willingness of instructors to use technology in instruction (p. 67).

Generational differences in use. Marc Prensky (2001a) introduced the term digital
natives and digital immigrants to explain the types of technology users, differentiating from

those who were born in the technological era (ca. 1980-present) and those who were born



20
PERCEPTIONS OF TECHNOLOGY-MEDIATED INSTRUCTION

prior. His writings asserted that there is in fact a neurological difference between current
instructors and students in how they utilize technology as a tool for learning and interacting with
their environments. In an argument for technology as a mediator of self-efficacy, he stated the
success of a program designed to help students with medical needs:

Click Health, which makes games to help kids self-manage their health issues, did

clinical trials funded by the National Institutes of Health. They found, in the case of

diabetes, that kids playing their games (as compared to a control group playing a pinball
game) showed measurable gains in self-efficacy, communication with parents and

diabetes self-care (Prensky, 2001b, p. 6, para. 2).

According to Prensky, the technology era is changing the culture of the digital native, but
also the culture of the classroom. It is the students’ mental abilities which adapt to various
phenomena, the concept of neuroplasticity, encouraging the use of technology as a learning tool,
according to Prensky (2001b). This ability to fill the gap that exists between the natives and the
immigrants relies on the use of technology as a learning tool.

There are criticisms, however, to the urgency that surrounds the perceived gap between
the terms, as Helsper and Eynon (2009) pointed out. They assert that while this theory has
become popular, there is little research and evidence on this gap (p. 3). The work that Dutton,
Helsper and Gerber (2009) did with Britain’s perceptions of internet use, using the Oxford
Internet Survey (OxIS), also added to the criticism, pointing out that there are many
inconsistencies holistically between the immigrants and the natives (Helsper & Eynon,

2009). Their methodology included age, experience (loosely defined as frequency) and breadth
(defined as technology integration) as variables, concluding that while there appeared to be

differences with the variables, independently, there was no significant correlation between the
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variables in linear regression analyses (pp. 12-14). Generational difference, alone, was
inconsistent, in other words. Aspects of use, then, become more advantageous to

examine. Thinking about how technology is used and how it is perceived as useful by instructors
and students adds to the limited, and varied, research that currently exists.

Instructional tools. Moseley (2010) surveyed a faculty’s use of technology. The faculty
reported using 18 different types of technologies in the course delivery. The responses included
(a) video technology (71%), (b) class websites (63%), (c) PowerPoint (60%), (d) in-class internet
use (21%), (e) computer use in class (16%), (f) specialized software (16%), (g) document camera
(14%), (h) online discussions (12%), (1) audio (12%), (j) online quizzes (9%), (k) email (9%), (1)
library database (7%), (m) simulation software (7%), (n) Microsoft Office (5%), (o) digital
images (2%), (p) calculator (2%), (q) blogs (2%), and (r) Facebook (2%) (p. 57). The instructors
identified the use of video, in-class Internet use, class website, and PowerPoint as having the
highest perceived usefulness.

Doss (2014) studied the perceived usefulness of technology as it applies to instruction in
a community college setting. The instructors and students reported using Blackboard,
collaborative editing software, E-textbooks, library databases, Microsoft Office, mobile devices,
personal computers, personal response systems (clickers), smart boards, social networking,
videos, websites, and software for the course (pp. 82-84). This study provided feedback for
surveying the specific uses and perceptions of instructional technology.

Analyzing instructor and student perceptions of instructional technology in general
education courses in a community college setting, Doss replicated Moseley’s (2010)
study. Doss’s (2014) work extended Moseley’s work by looking at the age of faculty members

(p. 109). The results of Doss’s primarily quantitative study were as follows: There was no
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statistically significant variance in frequency and usefulness of instructional technology in
students by age group. There was no statistically significant variance in frequency and
usefulness in instructors, based on age group. There was statistically significant variance in the
perceptions of frequency of instructional technology between students and instructors, with a p-
value of 0.003 (p. 86). There was statistically significant variance in the perceptions of
usefulness of instructional technology between students and instructors, with a p-value of 0.000
(ibid). In comparing perceptions of frequency with perceptions of usefulness, Doss saw a
statistically significant relationship with the student sample, but did not see a difference between
the students’ perceptions of frequency or usefulness based on gender. With the instructor
sample, Doss did find a statistically significant difference between the usefulness perceptions
based on gender, but not with the perceptions of frequency. The qualitative results of the study
were mostly descriptive, giving readers an opportunity to see how the sample data described
which kinds of technology would be preferred and suggestions for making instructional
technology more useful.

Riedel (2014) reported on the trends and use of technology in education based on a
survey conducted by Project Tomorrow that polled students, teachers, librarians, parents, district
administrators, and community members. Riedel noted that the latest technology trends in
education are using video for homework and mobile computing. He also mentioned that
traditional computers used to connect to the Internet at home is on a decline. Mobile devices
have become increasingly popular and provide students a wide range of access. The innovative
technology of smartphones allows students to use them for almost the same tasks as a computer
but with a hand-held device that can be carried with them at all times. As stated in Riedel

(2014), “sixty percent of students are using mobile devices for anytime research, 43 percent for
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educational games and 40 percent for collaboration with their peers” (p. 2). These devices are
allowing students to be more efficient in their daily activities and take initiative in the learning
process. The research also noted that mobile devices were used for academic reminders and
alerts by 33% of students surveyed, 24% reported taking photos of their assignments, and 18%
used mobile devices for in-class polling (p. 2).

Another phenomenon among students is the use of social media. The use of social media
has become more ingrained into the daily lives of students than ever before. Riedel (2014),
stated that “when showing the data for text messaging, networking sites (Twitter, Facebook,
Instagram, etc.) and chat rooms, it was clear that the student expectations for the use of these
technologies far outpaced those of administrators, teachers, and parents” (p. 3). Students have
adopted social media as a way of life. It has truly become a part of their day-to-day
lives. “Today’s students are looking at social media not as a separate thing that you do
occasionally, but as a pervasive part of the way they are living their lives outside of school—one
they want to connect with their lives inside the classroom” (Riedel, 2014, p. 3). Using social
media in the classroom could serve as a way to engage students both socially and
academically. According to Donley (2012), social networking allows more introverted students
a platform to express themselves in a less direct manner, which may help them to connect more
with other students and faculty without fear or intimidation. Social media would allow yet
another platform for differentiated instruction. As social media continues to connect millions of
people across the globe, it has also had an impact on education. Facebook has been lauded as
one of the most used social media tools in higher education (Donley, 2012). Moreover, it

provides students with endless opportunities for collaboration and communication.
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The use of learning platforms plays a significant role in teaching, learning and coaching
technology-mediated practices. Learning management platform Desire2Learn (D2L) and online
training platform e-Learn Campus came together to provide technology integration and enhance
their training and course management capabilities for clients worldwide (D2L, 2005). According
to the article, D2L serves over 2 million clients worldwide.

Jaschik and Lederman (2016) reported on the use of learning management systems
(LMS) as well as social media such as Twitter. Faculty reported always using LMS to share
syllabus information with students (77%), record grades (60%), communicate with students
(46%), provide e-textbook and related material (31%), track student attendance (28%), identify
students who need extra help (20%), and integrate lecture capture (14%) (pp. 42-43). Less than
45% of faculty agreed or strongly agreed that “social media is a good way to communicate with
the broader public” and 63% reported they were “concerned about attacks on scholars for their
comments on social media” (p. 48).

Martirosyan, Kennon, Saxon, Edmonson and Skidmore (2017) reported the various
technologies being used in instruction. They found that instructors integrated online learning
tools and resources into instruction and assignments. Specific online tools and resources
included video tools like YouTube, Blackboard, MyMathLab, interactive websites, ALEKS, and
Faronics Insight (p. 14). Participants also reported the use of specific technology equipment
including graphing calculators, document cameras and projectors, interactive whiteboards,
clickers, eReaders, smart pens, regular calculators, and iPads (p. 15). This study also found that
“15.6% of the respondents reported that they did not use technology” (p. 17).

Traditional classroom model of instruction. As with any model of instruction, the

utilization of technology has to be appropriate for the environment and course objectives. In the
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model that least represents a nativity to technology, the traditional classroom setting provides
insights to how technology-mediated instruction adds to the classroom experience. Technology
integration specialist, Shaffner (2007), prepared a professional development guide that explained
details of technology integration in the classroom. This guide addressed why technology
integration was important, types of technology integration, as well as how to bolster student
outcomes with strategies and resources of implementation. Game-based learning technologies,
project-based learning initiatives, online and hybrid education models, mobile and handheld
learning, interactive whiteboards, student response systems, web-based projects and research,
student-created media platforms, collaborative and social media tools were different types of
media referenced in the guide. Practical ways of implementation with respect to physical
restrictions or access were addressed as well as models to properly integrate technology into the
traditional classroom setting. Shaffner (2007) noted that the benefits from such integration
included:
Access to up-to-date, primary source material, provided methods of collecting/recording
data and ways to collaborate with students, teachers, and experts around the world, as
well as opportunities for expressing understanding via multimedia, learning that is
relevant and assessment that is authentic, and training for publishing and presenting new
knowledge (sec. 3, para. 5).
These benefits support technology as an important component in developing 21st century
initiatives, which prepare students for current and future workforce expectations. Perceptions
regarding TML do impact the success or viability of such technology implementation. Research
from the Moseley (2010) study, for instance, found that perceptions of technology usefulness

between students and instructors did not have a statistically significant relationship (p.
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108). This suggested that the perceptions of the instructors alone did not influence the students’
perceptions. According to the study, there is an agreement between students and instructors that
TML is generally found to be useful in the classroom (p. 109). Understanding the degree to
which TML adds to or takes away from the learning process requires a consideration of the ways
in which various institutions and instructional divisions/majors perceive current technology
usage in the classroom. The goal of TML in a traditional classroom setting is the unique
opportunity to blend face-to-face instruction with the advantage of TML, thus changing the role
of the instructor to more of a facilitator, while students make deeper meaning of their learning.
Martirosyan et al. (2017) reported traditional instructional models as a favored
instructional practice by 24% of the respondents (p.13). He noted, “The notion of balance
(between technology and lecture) in the classroom was the most prevalent general comment...”
(p. 16). Instructors specifically identified the characteristics of collaborative hands on learning
experiences available in traditional instructional models as beneficial to student learning.
Flipped classroom model of instruction. Bergmann and Sams (2012) described their
original ideas and experiences with flipping their classrooms. They designed the instructional
model in response to the amount of time needed to reteach lessons when their students had
missed instruction. Students were able to visit a class website to view instructional
lectures. These instructional resources began to be used across the country to assist teachers and
substitutes in the delivery of course content in the area of chemistry. They began pre-recording
class lectures so students could watch the lectures and take notes prior to attending class. The
instructors reported having more time to complete labs and help students with
problems. Bergmann and Sams characterized a flipped classroom experience as one that can

personalize the learning experiences for students (p. 28). Students are given opportunities to
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build background and prerequisite skills prior to attending class. The flipped classroom model
evolved into the flipped mastery model where students progressed through the course content at
their own pace in an effort to support mastery of that content. Bergmann and Sams noted that
flipped classrooms do not include a specific methodology, but are designed to focus on the
learner. Students are explicitly taught to effectively view the instructional videos to maximize
learning. Teachers use the class time to clarify misconceptions and assist students in
understanding the learning concepts.

Hybrid model of instruction. Although hybrid courses have become increasingly
popular, there are not many studies that speak explicitly to hybrid courses outside of online
course studies. Hybrid courses are defined as a model of instruction that combines online and
traditional course structures, which allow for interaction with course content, resources, and
community boards. Many learning institutions offer a variety of course delivery options in an
effort to meet various learning needs. Jaggars (2011) pointed out that hybrid and online
modalities provide freedom from the constraint of physical classroom space and allow
administrators to lower the availability barrier (pp. 24-25). Agostini (2013) determined that
students prefer having a choice in the modalities of coursework.

While different and convenient, hybrid and online courses present their own set of
challenges for students. In comparing the hybrid, online, and traditional course modalities,
Sewell (2016) found that students were more likely to fail or withdraw from online and hybrid
courses more so than traditional courses. According to Xu and Jaggars (2011), not only are the
rates of completion lower for online classes, but “students who took more online courses were
less likely to successfully graduate or transfer to a four-year school” (pp. 14-15). Online and

hybrid courses seem do more harm than good for particular subgroups of students. Jaggars



28
PERCEPTIONS OF TECHNOLOGY-MEDIATED INSTRUCTION

(2011) explained that hybrid courses require students to spend a substantial proportion of time on
campus; which could be inconvenient for the low-income students who have work, family, or
transportation barriers to attending class in a physical classroom at specified times (p. 2). While
students enjoyed the autonomy that online and hybrid modalities offer, they were not prepared
for the different format and expectations that come along with hybrid courses. Sewell (2016)
revealed that, “students in online and hybrid courses required more discipline, better time
management, and a knowledge of technology that many students did not possess” (p. 84). Some
studies suggest that the flexibility of online and hybrid courses creates a lack of structure for
students. According to Jaggars (2011), “there is also suggestive evidence that the relative lack of
structure in online courses leads some to procrastinate or fall behind on assignments™ (p. 21).
Student misuse of technology. In today’s 21st century classroom students and
instructors have access to a number of technological devices such as laptop computers,
smartphones, and tablets. These devices offer an endless supply of resources that can be
accessed in a matter of seconds. Lenhart (2015) analyzed the work of Pew Research Center, a
nonpartisan fact tank. The Pew Research Center conducted research and published a study
regarding teenagers’ access to, and uses of, different technology platforms. The study polled
about 1,000 students, ages 13-17, on various personal uses of technology and tech platforms such
as Facebook, Instagram, Internet, gaming, and discussion boards. While stating that 92% of
teens who report to access the Internet on a daily basis, the data show greater usage of cellphones
than 87% of those who have desktops (pp. 2-10). The data show that one in six teens respond to
discussion boards on their own volition (p. 20). The results also showed that over 80% of
American teen students have access to desktops, and over 70% of them have access to a

smartphone with over 90% of students using the Internet on a mobile device (pp. 9-15).
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According to Currie (2015), distracted learners lag in engagement causing in class
materials and activities to be less beneficial to learning (p. 2). Given the lure of the internet,
social media, and text messaging instructors are forced to vie for the students’ attention. These
technological devices are usually within an arm’s reach for most students resulting in increased
probability of off task behavior. This constant access to digital connectivity has become so
pervasive that it has redefined communication and human behavior for many college students.
Perceptions of Technology Use

This section examines prior research on topics related to student and instructor
perceptions of technology-mediated learning (TML). As technology continues to expand over
time, it can present both challenges and rewards. For some the challenges are too steep, yet
others feel the reward is worth the challenge. Perceptions of technology can vary depending on a
number of factors such as age, race, and socioeconomic status.

Comparison of faculty and student perceptions. Moseley (2010) primarily sought to
compare faculty perception of instructional technology (TML) to student perceptions to evaluate
technology most used and most considered useful in the classroom. A positive correlation
between the faculty who considered technology useful and their frequency of use was
found. There was, however, no statistically significant relationship between the instructors’
perceptions and the students’ perceptions to suggest that one might influence the other (Moseley,
2010, p. 96).

Moseley, whose research added to this body of work, developed instruments that were
tested for validity and reliability by a panel of experts. The instruments from Moseley’s study
measured the frequency of use in the classroom and the perceived level of usefulness of

technology in the learning process in general education courses at a community
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college. Moseley also included age, gender, and student perceptions of effectiveness as
extraneous variables (p. 30). While replicating a gender or age study did not fit the purposes of
this research, the researchers acknowledged these variables as valuable to understanding the
differences of perceptions between groups. The instrument was used to measure the differences
in the perceptions and use of TML between instructional divisions. Doss (2014) employed the
use of the same instruments as Moseley, with slight modifications. This study found
generational differences between the perceptions of students and instructors on the usefulness of
technology. Doss’s research supported Moseley’s finding that age was not a significant factor in
the perceptions of usefulness (p. 123). His findings indicated that there were misconceptions
about how the current generation of students perceived technology. Martirosyan et al. (2017)
reported that 6.4% of the participants in their study indicated nonuse or a negative view of
technology use (p.15). Various reasons were identified for not using technology including
personal lack of knowledge, discomfort, efficacy beliefs, and the unavailability of technology.
These findings also supported the need for differentiation when professional development is
approached in an institutional setting.

Rogers’ diffusion of innovation theory. The introduction of new technology can be
intimidating as it creates a level of uncertainty and insecurity amongst new users. Rogers (1962)
examined the process by which new innovations are integrated into societal practices. He
characterized diffusion as the process by which new innovations are communicated and
introduced through certain channels over time. He also asserted that during this process there are
five essential elements an individual must analyze before adopting any new innovation. Rogers
(1962) termed these elements as “perceived attributes of innovation” (p. 15). These attributes are

trialability, observability, relative advantage, complexity, and compatibility.
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These attributes are well-defined stages of the diffusion process. The initial stage of this
process begins with experimentation. Rogers described this experimentation as trialability,
which he explained is “the degree to which an innovation may be experimented with on a limited
basis” (p. 231). An individual must be able to experiment with an innovation in order to gain an
understanding. The second stage is observability, “the degree to which the results of an
innovation are visible to others” (Rogers, 1962, p. 232). The workings of an innovation must be
observable and the results produced must be measurable. These results lead into the third stage
of relative advantage. These results ought to show a relative advantage where the innovation
supersedes another idea (p. 214). The fourth stage is complexity that Rogers described as “the
degree to which an innovation is perceived as relatively difficult to understand and use” (p. 231).
The level of complexity weighs heavily on the final stage of the process which is compatibility.
The compatibility stage is where an innovation is analyzed for consistency in regards to “existing
values, past experiences, and needs of potential adopters” (p. 223).

At the end of this diffusion process, innovations are either adopted or rejected based on
the culmination of all five attributes. Some innovations may be adopted at a higher rate than
others. Rogers (1962) asserted that it is the individual's perceptions of these characteristics that
are predictive of the rate of adoption (p. 239). He also outlined that relative advantage,
compatibility, observability, and trialability are all positively related to the rate of adoption.
However, complexity was found to be negatively related to the rate of adoption. As with any
innovation, the rate of adoption can vary amongst individuals, technology is no exception.

Acquisition of technology skills. Georgina and Olson (2007) revealed that faculty who
received small group instruction with a trainer had greater technology literacy than those who

attended training in a large group with a trainer, one-on-one with a trainer, through independent
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self-study, or through the help of colleagues. The study also found that greater than 70% of the
faculty in the study attended university sponsored technology trainings between the ratings of “to
some extent” and “to a very great extent” (p. 4).

Barriers to acquisition. Martirosyan et al. (2017) reported, “Although a majority of
respondents did report using technology, 15.6% of the respondents reported that they did not use
technology” (p. 17). They also identified instructor perceptions of barriers to classroom
technology use. Some of the barriers reported were, “technology is not available, equipment is
out of date, technology is not preferred or required, lack of training, a minimal use of technology,
and lack of student competency in relation to technology” (pp. 11-12). Instructors also reported
a lack of training and technology support. In addition to these findings, they noted instructors
did not perceive the benefit of technology to be greater than the benefits of their current
instructional practices. Other barriers identified in this research included affordability and the
lack of user-friendly software. Some instructors reported the use of technology in the classroom
caused distractions (p. 13).

Technology adoption. Student and instructor perceptions are critical to the process of
acceptance and adoption of technology. Davis (1989) concluded perceived usefulness and
perceived ease of use correlated with the use of technology (p. 333). Perceived usefulness was
the strongest indicator for technology use (ibid). The study resulted in the development of the
Technology Acceptance Model (TAM). According to this model, the failure to adopt technology
could be explained by low perceptions of usefulness and low perceptions of ease of use. Chuttur
(2009) described the TAM as “a very popular model for explaining and predicting system use”
(p. 17). He explained the evolution of the model and the variables included in the TAM that

influence actual system use.
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Doss (2014) used the assumptions in the TAM to research the relationship between the
perceived frequency of use and perceived usefulness reported by faculty and students. A
statistically significant relationship was not found in the perceived frequency of use and
perceived usefulness of instructors. There was a moderately statistically significant relationship
(r=".314) found in the perceived frequency of use and perceived usefulness of students (p. 93).

With regards to technology integration, Geoghegan (1994) categorized instructors in
higher education based on their perceptions and willingness to integrate technology into their
instructional practices. His study identified 3% of the instructors as innovators, employing new
technologies as they became available (para. 23). Early adopters made up 12% of the instructors
in the study (para. 24). They were willing to experiment with new technologies. The early
majority group, 35% of the instructors, was characterized by their desire to make research based
decisions (para. 25). An additional 35% of the instructors were classified as late majority (para.
26). This group was more reluctant and uncomfortable with the implementation of technology
into instructional practices. The laggards, about 15% of the instructors, opposed the use of
technology (para 27).

Perceptions of technology in learning platforms. Zhao, Alexander, Perreault,
Waldman and Truell (2009) also spoke to the need for technology to be used as a medium for
interaction between instructors and students, asserting, “Research also found that the student-
centered Internet online courses require instructors to be role models, facilitators, coaches,
supervisors, organizers, problem solvers, and liaisons” (p. 206). Considering the use of
technology-mediated instruction from completely online classes, Zhao et al. highlighted the
frustration with usability and communication being essential with online learning (p.

207). According to the study, a majority of faculty also reported “heavy use of Internet lecture
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notes (64%) and email (60%), whereas only 48% of students reported heavy use” (p.

208). These finding reinforced much of what has been revealed in the prior literature reported in
this study. This observation provided evidence to one of the research questions analyzing the
difference in student and instructor responses.

Hao (2016) researched the student perceptions of a flipped classroom model of
instruction. Students participating in a flipped classroom model reported a positive learning
experience (59%), that it met their learning needs (39.3%), they agreed with the idea of the
flipped classroom model (59.5%), and would take a flipped course (44%). Hao reported students
who favored the flipped classroom model felt as if it were a more student-centered approach; it
allowed instructors to spend more time with their students, and provided enriched instructional
materials. They also believed it was a more effective use of class time. The students that did not
like the flipped classroom experience reported the instructional model required self-discipline
and they either did not like completing the lesson previews outside of class or did not feel the
lessons were beneficial when classmates had not completed the lesson previews. They also felt
as if the model allowed for less learner control. The features of the flipped classroom model
most liked by students were the bring-your-own-device feature (63.1%) and the use of instant
response systems (57.1%). The quiz component was the most disliked feature (47.6%) of the
flipped classroom. Juniors showed a higher preference for most of the features in a flipped
classroom than the freshmen. Most of the freshmen did not like having control of their learning
and were more comfortable with teacher-centered instruction.

Bergmann and Sams (2012) described the ways in which the flipped instructional model
has been perceived by students and instructors. They stated, “...students understand digital

learning. To them, all we are doing is speaking their language” (p. 20). The flipped model
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provided the opportunity for busy students to work ahead during times they were not going to be
present for class. The instructors perceived that the flipped classroom model benefitted
struggling students. Instructors were able to give struggling students more time and the students
are able to watch the instruction as many times as they need to in order to master the course
material (p. 23). Teachers also report that they are able to interact with their students more often
(p. 25). This interaction helps to foster student-instructor relationships. Students are also given
more opportunities to interact and develop relationships with one another. The instructors also
noted students participating in a flipped instructional model were not as likely to cause
distractions in class. Bergmann and Sams (2012) stated, “They either did not have an audience
or they were no longer bored and were willing to dive into the learning” (p. 29). Instructors can
also perceive the preparation and video production needed for the flipped classroom to be a
“daunting task™ (p. 36). The model can also be perceived as tiring due to the many different
activities and levels of interaction the instructors have on a daily basis.

Faculty attitudes. Jaschik and Lederman (2016) reported the attitudes of faculty on the
use of technology in a study by Gallup and Insider Higher Ed. The survey asked respondents to
rank statements on a five-point Likert scale to indicate their agreement. These statements were
grouped into specific categories related to technology. The responses to the portion of the survey
concerned with measuring the perceptions of the uses of technology tools in “assessment and
accountability efforts” (p. 12) showed an overall unfavorable response. Faculty members (54%)
disagreed or strongly disagreed with the statement, “these assessments have improved the quality
of teaching and learning at my institution” (p. 11). The majority of the faculty perceptions on the

topic of cyber-security were positive. Faculty reported they were confident that personal
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information and student data were secure (58%) and the measures taken in an effort to maintain
cyber-security did not infringe on privacy (64%).

The responses to questions concerned with measuring the perceptions of the quality of
online education varied greatly between faculty members that have taught online courses, faculty
members that have not taught online courses and academic technology administrators (p.

19). When comparing the potential for online courses to achieve student learning outcomes with
in-person courses at an institution, academic technology leaders (63%) responded they strongly
agree or agree that “online courses can achieve student learning outcomes equivalent to those of
in-person courses...” (p. 19) and faculty members (55%) responded that they strongly disagree
or disagree with this statement. The academic tech administrators (87%) had greater confidence
this statement was true in their own institutions compared to faculty members (52%). Faculty
that had taught online courses were more likely to report the outcomes of these courses could be
equivalent to those of courses taught in person. The course tasks reported by faculty as superior
with in-person courses are in class interaction with students (83%), instructing at-risk student
populations (78%), rigorously engaging students in the course material (64%), and maintaining
academic integrity (64%) (p. 21). Online courses were perceived as superior by 54% of the
respondents in the area of “interacting with students outside of class” (p. 21).

The online education quality portion of the Faculty Attitudes on Technology survey also
revealed faculty and academic technology administrator opinions as they relate to indicators of a
quality online education program. The indicators scored as “very important” or “somewhat
important” by both groups included: meaningful training prior to teaching an online course and

the institution that offers the course also offers in-person instruction (p. 26). Faculty members
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(78%) reported “meaningful interaction between students and instructors” (p. 26) as a “very
important” factor compared to the group of academic technology administrators (100%).

The faculty also rated reasons for offering blended or hybrid courses. The ability of
hybrid and online courses to serve more diverse students (86%), introduce more active learning
(77%), and improve educational experiences (72%) were rated as “very important” or
“important” (p. 32).

Faculty members who had taught online courses were asked if the experiences helped
them improve their teaching practices by developing pedagogical skills. Of those who
responded, 79 percent reported the experiences helped them. Specific ways in which teaching
online courses helped to develop these skills were identified. Thinking critically about ways to
engage students (86%), better use of multimedia (80%), better use of the institution’s Learning
Management System (76%), increased comfort with using active learning or project-based
learning techniques (57%), better communication with students out-of-class (57%) were reported
as ways online course delivery has helped improve pedagogical practices.

Jaschik and Lederman (2016) reported that the perspectives of faculty members were less
positive than those of academic technology administrators on the topic of institutional support
for online learning. Close to half of the faculty members who responded agreed or strongly
agreed that there was adequate technical support for creating and teaching online
courses. Academic technology administrator responses were more favorable with greater than
72% agreeing or strongly agreeing that the technical support for creating and teaching online
courses was adequate. Similarly, more administrators agreed or strongly agreed that support
factors like compensation (59%), rewards (50%), policies to protect intellectual property (51%),

and provides incentives for teaching online (47%) were used in their institution than were
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reported by the faculty members. Fewer faculty members agreed or strongly agreed that
compensation (40%), rewards (32%), policies to protect intellectual property (31%), and
incentives for teaching online courses (20%) were put in place by the institution to support
online learning.

Faculty and academic technology administrators evaluated the investments made in
educational technology based on the improvements to student outcomes. Instructors reported
student outcomes were significantly improved (18%), somewhat improved (52%), and not
improved (30%). Academic technology administrators reported student outcomes were
significantly improved (15%), somewhat improved (72%), and not improved (13%). Both
groups reported the gains justified spending however, academic technology administrators (84%)
were more likely to report the gains justified spending than faculty (57%).

Palak and Walls (2009) studied the relationship technology use and instructor beliefs
have with student-centered or teacher-centered instructional practices. The researchers reported
mixed results when studying the impact teacher attitudes have on technology use. The
quantitative portion of their study revealed:

...neither student-centered nor teacher-centered beliefs are powerful predictors of

teachers’ practices, and that teachers’ attitudes toward technology are the most significant

predictor for teacher and student technology use and teacher use of a variety of

instructional strategies (p. 436).

The qualitative portion however, did not support these findings. There was not an
increase in the student-centered instructional strategies among instructors with a strong teacher-
centered instructional approach. Instructors reported using technology to support instruction and

manage instructional needs more frequently than to facilitate student-centered practices like
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project based learning, student collaboration and problem solving. The study also revealed that
technology rich environments do not necessarily “transform teaching into more student-centered
practice” (p. 436). This was believed to have been influenced by the lack of training to use
technology to facilitate student-centered learning and by other factors like class size and the
abilities of students in their class (p. 437). Professional development on technology used for
student-centered instructional practices was recommended to better align technology use with
student needs rather than teacher-centered practices.

Perceptions of learning management systems. Walker, Lindner, Murphrey, and
Dooley (2016) studied university instructors’ perspectives of Learning Management Systems
(LMS). The instructors reported features of the LMS that both benefited and hindered online
teaching and learning. Each feature reported by instructors as positive was also reported as a
hindrance. The issues were put into categories that included gradebook, assessment tools, course
materials, communication tools, interface, and administration of classes. The lack of student
engagement and technical problems were both noted as problems with the use of LMS. The
researchers concluded that the overall instructor perceptions of LMS were positive and “giving
them a voice in the opportunities and challenges associated with a particular LMS can help
universities overcome barriers to adoption and speed acceptance of a new LMS” (p. 48).

The gradebook feature was found to help manage assignments yet was reported by
instructors to be difficult to use (p. 44). Instructors reported that the teaching process benefited
from the use of LMS assessment tools including quizzes, tests, rubrics and Turnltin. An
instructor specifically noted the ability to assign quizzes to multiple sections of a
course. Instructors reported problems with reusing previously posted materials and organizing

items for analysis. They reported the need for improvements to be made in the system’s search
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functions and gradebook calculations. The LMS were recognized for the benefit of having the,
“ability to post course material for student access” (p. 45). Instructors reported posting course
materials like video links, slides, and content supplemental to class lectures. Other benefits of
posting course materials to LMS included the reduction of the use of paper resources and the
ability of students to access course materials whenever they need them (p. 45). Difficulty in
adding course materials to LMS were reported as a disadvantage. Communication tools
including discussion boards, blogs, emails, and wikis in the LMS were identified as useful for
building learning communities and collaboration between students as well as serve to send
messages to students including feedback on assignments. The limitations reported by instructors
included student confusion with using separate communication tools within the LMS and the
inability for students to share presentations within the system. Mixed responses were reported
by instructors on usability and the interface of LMS. Some instructors reported ease of use with
learning LMS while others reported that they are difficult to use. Instructors suggested trainings
should include hands-on experiences with setting up the LMS, for student view features to be
made available in the system, and changes to the system to simplify the use of the gradebook
feature.

Gender. One factor that is highly studied is that of gender, and the research is varied on
the ways men and women engage technology. Many researchers have tried to find a link
between gender and technology use. According to Cai, Fan, & Du (2017), “males showed a
more affirmative attitude towards technology based on their perceived usefulness and self-
efficacy in their ability to use technology” (p. 9). These researchers found that males exhibited a
sense confidence in approaching technology, and they viewed technology as an advantageous

tool. Women, on the other hand, were not as confident with technology. Cai et al. (2017) went
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on to explain, “while women’s attitudes toward technology are still positive it is at a lower level
than their male counterparts” (p. 9). Thus, women viewed technology and its usefulness
positively, but their confidence level towards it remained slightly lower than their male
counterparts. The researchers speculated that societal and cultural norms and education levels
might have had some influence on the findings.

Metlitzky (1999) performed regression analyses for the perceptions of the use of
technology on relationships with students. The regressions indicated that female instructors had
more positive perceptions of the use of technology on their relationships with students than the
male instructors (p. 193). Female instructors also reported greater frequency of use as compared
to their male counterparts (p. 202-203).

Race. According to Zeidenberg (2008), given the rise in tuition costs for four-year
colleges and universities, more individuals are applying to community colleges. He goes on to
reveal that community colleges “now enroll almost half of all college students, including
disproportionate amounts of minority and immigrant students” (p. 53). Some minority
populations seem to be more heavily represented than others on community college campuses.
As stated by Nguyen et al. (2015) “African American, Asian American, Pacific Islander,
Latina/o, and American Indian students are all more likely to attend community colleges than
four-year institutions” (p. 3). This information sheds light on the demographic makeup of
community colleges. Thus, in researching technology perceptions and usage amongst
community college students, researchers must consider the many factors that may influence the
use of technology. Race is undoubtedly an influencing factor as culture plays a vital role in
shaping perceptions and cultural norms. According to Clifford (2007), “Caucasian and Asian

Americans led the way when it comes to computer ownership and Internet use, while African
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and Hispanic Americans fell short of their counterparts” (p. 4). Jaggars (2014) stated, “a recent
federal study found that only 55 percent of African American households (compared with 74
percent of white households and 81 percent of Asian American households) and 58 percent of
rural households (compared with 72 percent of urban households) had broadband Internet at
home” (Online Education and Postsecondary Access section, para. 2). This accessibility
provides greater learning opportunities, more exposure, and a better technological

proficiency. Clifford (2007) found that self-efficacy and computer access amongst racial groups
were not statistically different. Thus, race alone may not be the true cause of the digital

divide. Factors such as education level and socioeconomic status could be potential risk factors.
Nguyen et al. (2015) found that “many low-income and minority populations live in
communities with under-resourced primary and secondary schools, leaving a significant number
of students underprepared for college-level work™ (p. 9).

Low socioeconomic status. Though not initially considered as an extraneous variable
due to the nature of this study, the insight of students’ socioeconomic status can prove valuable.
According to Jaggars (2011), “community colleges disproportionately serve low-income and
academically-underprepared students” (p. 8). As tuition prices continue to rise, access to
postsecondary education seems to get more challenging each year. As stated in Jaggars (2011),
the costs of tuition and fees are a particularly substantial barrier for lower-income working
adults, who often cannot qualify for financial aid (p. 30). For many students their financial status
can pose a major hindrance even before they are enrolled. According to Nakajima (2008) it is
even more of an issue after enrollment: “The most prominent demographic risk factor that seems
to influence student retention is a student’s financial status” (p. 10). Most students cannot afford

to pay tuition out of pocket, as a result students find themselves left with limited options. As
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stated by Nakajima (2008), “Since many community college students come from a low SES
status, tuition has a significant negative impact on student retention” (p. 10).

Radovcic (2010) stated, “Community college students with a low socioeconomic status
are generally students of color, first-generation students, immigrants, and special needs students”
(p. 41). These demographics of students seem to enter the postsecondary education pursuit with
several barriers to overcome. These barriers could range from social justice issues, lack of
support, limited language skills, and mental or physical impairment.

While all of these barriers present a unique challenge, financial status is still the greatest
challenge of them all. Radovcic (2010) revealed that, “college students from families with
incomes ranging between $20,000 and $34,999 were 72% more likely not to persist than college
students from families with incomes of $50,000 or more” (p. 41). Low socioeconomic status
limits an individual’s access to resources, thus options are limited as well. Many low SES
students have to work part-time, and even full-time jobs to sustain other obligations and
responsibilities that can also negatively impact student retention and engagement.

Aragon and Johnson (2008) studied the differences between completers and non-
completers of online courses at a community college. The researchers used financial aid
eligibility to report a student’s socioeconomic status. They reported that there was no significant
relationship between a student’s financial aid eligibility and the completion of online courses.
Self-efficacy

Bandura (1977) noted that the likelihood of a student to invest time or participate in
practices that increase engagement and achievement, or an instructor to design learning
opportunities that use technology-mediated learning, is based on the student’s or instructor’s

perceived level of self-efficacy for those tasks. People with high levels of self-efficacy will give
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more effort and persist longer when faced with obstacles and challenging situations. He also
recognized that the product of a desired performance requires more than just expectation. It
requires motivation as well. Together, skill, motivation, and self-efficacy work to employ
successful practice.

Bandura (1997) explained that a person’s overall efficacy beliefs affect behavior and the
outcome expectancies affect the outcome. A causal relationship between efficacy belief and
human accomplishment and competencies was described in the theories of self-efficacy. He
described this function as “generative” (p. 37). The identified causal relationship suggested a
person with greater self-efficacy could accomplish more than another despite having the same
skill level.

Yesilyurt, Ulas, and Akan (2016) studied various types of self-efficacy in the context of
computer use in learning environments. Their research studied the “correlation among the
effects of teacher self-efficacy, academic self-efficacy, computer self-efficacy, and attitude
toward applying computer supported education” (p. 591). The study found that each of these
efficacy categories influenced the attitudes of prospective teachers about the use of computer-
supported education. They reported that the three efficacy categories combined could explain
approximately 46% of the variation in instructor attitude toward applying computer-supported
education (p. 598). Yesilyurt et al. recommended pre-service teachers receive coursework and
professional development on computer use and instructional technologies.

Tschannen-Moran and Hoy (2001) described the implications of efficacy beliefs as they
relate to teacher efficacy. The researchers critically analyzed, compared, and evaluated various
measures of efficacy and proposed ways to measure efficacy as it relates to teacher self efficacy.

This evaluation resulted in the recommendation for measurements to include measures of
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teachers’ “competence across the wide range of activities and tasks they are asked to perform”
(p. 795). The analysis of the responses to individual items in the second study resulted in the
identification of three efficacy factors that represent various instructional tasks: efficacy for
student engagement, efficacy for instructional strategies, and efficacy for classroom management
(p. 797). These three factors were further developed in a third study and resulted in the Ohio
State teacher efficacy scale (OSTES). The construct of instructional strategies included items
relating to assessment and providing instruction appropriate to the needs and levels of their
students. Efficacy for classroom management described beliefs in controlling student behavior,
disruptions, and establishing routines and activities to support a learning environment. The
construct of efficacy for student engagement include the instructor’s beliefs about how they can
motivate students to work creatively, think critically and value the learning process.
Cultural-historical Theory

Vygotsky, in his work Mind and Society (1930), asserted the theory that children develop
within constructs in their environment. Earlier parts of this manuscript discussed the
considerations of cultural tools and how humans derive meaning from them. The uses of these
tools vary depending on how they were perceived socially. Psychology Professor McLeod
(2014) suggested that Vygotsky considered the concept of tools, used in the way to solve
physiological problems, in the same way that tools are used by humans to solve psychological
challenges. These tools, as critical as the skills used to develop language and social context,
helped children to learn. According to Vygotsky (1930), the theory of zone of proximal
development came about as the role of instructor became facilitator of knowledge, cognizant that
the task should always require imitation one step higher than what is comfortable (ch. 6, p.

12). The role that language played was critical in this theory because it was used as a
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metacognitive tool as well as a social tool, adding that communication produces the need for
checking and confirming thoughts (ch. 6, p. 13). The need to communicate and be heard, as well
as to learn from others is a powerful application that Vygotsky makes regarding these
psychological tools and a facilitator of those tools in the learning process.

The need for theory regarding cultural-historical development centered on how humans
make meaning of external observable phenomena in social situations. The need, then, for
learning occurs because humans’ developmental processes lag behind their learning process. In
other words, as humans develop in their functionalities, albeit at various rates, the methodical
teaching of certain concepts advances what is previously known relative to the learners’ social
experience. Vygotsky’s argument was the reasoning behind the concept of zones of proximal
development and attainment of new skills (ch. 6, p. 14). It is worth mentioning that the tool is
used to communicate or relay information and does not replace the facilitator of the learning
task. If the zone of proximal development is considered as an effective constructivist model of
instruction, then, the tool itself does not maximize the learning outcomes of the learner. If
scaffolding and teacher best practice is used in addition to TML, student efficacy and attainment
of skills have potential to be positively impacted. Vygotsky (1930) also made a conclusion to
this theory of cognitive development as it relates to written communication:

A second conclusion, then, is that writing should be meaningful for children, that an

intrinsic need should be aroused in them, and that writing should be incorporated into a

task that is necessary and relevant for life. Only then can we be certain that it will

develop not as a matter of hand and finger habits but as a really new and complex form of

speech (ch. &, p. 15).
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The facilitation that modern day teachers encounter in teaching language and communication fits
seamlessly in this paradigm. Vygotsky would argue that the learning process is not effective if
there is not an authentic transfer of skills. This does not happen in a vacuum. It happens at the
exchange of knowing the students and facilitating a rich learning environment that enables their
curiosities and abilities to grow.

If technology is considered as a cultural tool in the 21st century, the theory applies in that
the advantages of technologies increase communication, access to knowledge and resources, and
give platforms for giving and receiving information and ideas created or encountered in a
classroom environment. TML used as a tool by a skilled instructor would provide opportunities
for the student to engage in the task by authentic means that allow for effective communication
of material.

Student Engagement

Research has connected student retention rates to the engagement levels of
students. Many of these have referenced the use and usefulness of technology in regards to
specific variables that impact student success in the classroom including student
engagement. Finn and Rock (1997) found that high levels of student engagement were
connected with increased academic performance and course completion. Engagement can
potentially be a strong indicator of student achievement. For the purposes of this study,
engagement is defined as perceptions of a student’s behavioral engagement (class participation
and on task behaviors), cognitive engagement (problem solving and decision making), and
emotional engagement (anxiety, interest, and excitement) according to Fredricks, Blumenfeld,

and Paris (2004). Student achievement is defined as the anticipated course grade.
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Fredricks et al. (2004) identified three components of engagement: behavioral, emotional,
and cognitive engagement. Behavioral engagement considers a measurement of behaviors or
activities in which the student takes part. Fredricks et al. noted behavior engagement activities
include following rules, attendance, class participation through work and discussions, and
participation in school related activities (p. 62). Emotional engagement was described as a
student’s overall affect toward the course, teacher, or work. Fredricks et al. described the need
for students to feel personally connected to their learning. They recognized that motivation,
interest, and novelty play a role in the emotional engagement of students. The research also
recognized the need for students to perceive the work they are doing as having value and
importance (p. 63). The researchers described cognitive engagement as the cognitive investment
that students put into their learning. These investments include the student use of self-regulated
learning activities. Examples of cognitive engagement activities include the employment of
problem-solving techniques and working through difficult tasks toward understanding and
mastery of course content (p. 64).

Laux, Luse, and Menecke (2016) stated, “As with most technological applications, how
the technology is applied and used by both the instructor and the students will influence success”
(p. 454). They recognized the need for technology-mediated learning to be more fully examined
to inform practice and answer the call to provide “more robust pathways to a college degree” (p.
452). Their research focused on the influence of collaborative learning systems on building
campus connectedness, sense of community, and affective organizational commitment of
students.

Tinto (1993) explained that academic and social integration is a product of a student’s

institutional experiences. He asserted that the lack of integration could lead students to withdraw
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from school thus increasing the student attrition rate for the institution. The two systems are
seen as interdependent and the integration of academic and social systems is considered
necessary to enhance students’ overall institutional experiences (pp. 108-109).

Matthews (2009) noted that although all higher education institutions are affected by
student engagement, the fundamental differences between four-year colleges’, universities’ and
two-year community colleges’ student engagement are relative to each setting. Thus, community
colleges cannot measure student engagement with the same measurement tool as four-year
colleges and universities. The Community College Survey of Student Engagement (CCSSE) is
the community college equivalent to the National Survey of Student Engagement (NSSE) tool
used to measure student engagement. The CCSSE measures student engagement in five separate
areas: active and collaborative learning, student effort, academic challenge, student-faculty
interaction, and support for learners (as cited by Matthews, 2009). The CCSSE is administered
to community college students to determine their level of student engagement and the factors that
are having the greatest impact. Students with greater overall levels of student engagement, as
measured by the CCSSE, were thought to have higher levels of student achievement. Matthews’
research, however, did not yield inferential statistics that supported a strong correlation between
student engagement and academic achievement. This is in contrast to prior research that has
described a stronger correlation between student engagement and student achievement
(McClenney et al., 2006).

Tinto (2012) asserted that despite the efforts of colleges and universities to invest in
resources and implement programs to increase student retention, many of the investments have
achieved little success. Tinto attributed the lack of the marked success of these programs and

investments to the lack of use or full implementation inside of the classroom (para. 2). The
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programs and purchases, intended for use to boost student success and retention rates, are not
always used in the classroom. When such programs and purchases are used, the implementation
does not always fully align with the institution’s intentions. Tinto stated, “most programs are not
well conceived, are voluntary in nature, and/or attract a small segment of the teaching staft”
(para. 16). He did, however, note some institutions are beginning to establish learning
communities and training programs where academic staff “acquire pedagogical, curricular, and
assessment skills appropriate to the needs of students, in particular those who require basic skills
instruction” (para. 16). Tinto also emphasized that retention initiatives are particularly important
in the student’s first year and should include ways to set and communicate high expectations,
provide support for the learner, assess and give feedback, and involve the student in the learning
process. Tinto (2012) also noted the potential for new technologies to track achievement and
provide academic feedback to students. These technologies have the capability of data analysis
to identify at-risk students and alert both the instructor and the student.

Many researchers have studied learning styles that enhance student
engagement. Matthews (2009) defined active learning as, “a term used to refer to teaching
techniques that require students to do more than simply listen to the professor and instead are
actively participating in their learning” (p. 26). One type of active learning is collaborative
learning. Tinto (2012) described specific pedagogical practices that involve collaborative
learning opportunities for students. He noted that these learning structures and practices shift the
responsibility of learning from the instructor to the students. Collaborative learning and
problem-based learning groups provide learning experiences that allow students to become
engaged both socially and intellectually. Davis, in his 1993 study, defined collaborative learning

as “a type of learning where groups of students work together for a common academic goal” (as
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cited in Matthews 2009, p. 26). Active learning gets students involved academically, and
collaborative learning gives students the chance to connect socially with their peers. Tinto
(1993) illustrated the impact of peer group interactions on social integration, institutional
commitment, and eventually making a departure decision (p. 114). The research indicated that
the likelihood students would persist to degree completion increased when students were given
more opportunities for social and intellectual integration (p. 116).

Faculty-interaction is another practice the CCSSE found to be effective in bolstering
student engagement by allowing students to feel connected to not only the course, but to the
campus community as a whole. Tinto identified the reasons for student dropout and recognized
these reasons could include the feeling of social isolation (as cited by Matthews, 2009, p.

9). Whether it is through the faculty or their peers, research indicates that students need to feel a
sense of belonging throughout the campus in order for them to remain enrolled and persist.
Learning and Achievement

Astin (1999) connected the theory of involvement with academic achievement in the
basic postulates of the theory. The fourth postulate stated, “The amount of student learning and
personal development associated with any educational program is directly proportional to the
quality and quantity of student involvement in that program” (p. 519). The implication from this
part of the involvement theory is the need for institutions to be intentional in planning programs
and putting mechanisms in place that will increase student engagement to maximize
achievement.

Astin (1999) analyzed and contrasted prior research and theories of involvement with
other pedagogical theories related to student achievement. The analysis asserted that content

theory, or subject-matter theory, is characterized by a high degree of subject matter knowledge
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where students participate in learning lectures, reading assignments, and working in the

library. These practices allow the student to be a passive learner and fail to engage students in
the learning process. This approach limits the achievement of students who are not highly
motivated or are not strong readers. Another approach, resource theory, recognizes the need for
the learning environment to be conducive to learning by providing the resources deemed
important. These resources could include learning spaces, materials, personnel, and even high
achieving students. The theory operates under the assumption that making the tools and
resources available to students will increase student achievement. The theory does not consider
the need for the students to effectively use these resources and actively involve these resources in
their learning processes. Finally, the individualized theory or eclectic approach focuses on the
individual student needs. The individualized approach encourages flexible curricular
requirements, differentiated instructional techniques, and self-paced instruction. This theory is
limited by the time and financial investments needed to personalize learning. Astin (1999)
summarized the link between involvement and achievement and stated, “...most of the evidence
from research strongly supports the concept of involvement as a critical element in the learning
process” (p. 526).

Astin (1999) described his developmental theory of student involvement. Involvement
was defined by words and phrases to describe a student’s actions or behaviors. He asserted that
action and behavioral involvement are critical to development. Student involvement serves as
what Astin described as a “mediating mechanism” (p. 520). The implications of this learning
theory, as it applies to this research study, involve the development and use of instructional
techniques, tools, and assignments that are designed to engage the learner. The use of these tools

and techniques mediate learning and help to produce desired learning outcomes. Astin identified
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the resource of student time as the key investment needed to achieve these outcomes. It was
noted that school administrators should consider this limited resource of time when institutions
are planning policies and practices that affect the amount of time and energy students have to
devote to learning experiences. Consideration for academic and non-academic issues affects the
way students invest their limited resources. Academic issues include class schedules and faculty
office hours. Non-academic issues deal with things like regulating extracurricular activities and
financial aid procedures.

Metlitzky (1999) examined the use of the constructivist theory to “...guide the choice of
teaching strategies and learning environments” (p. 63). These choices were particularly relevant
to providing individualized student learning experiences designed to enhance student
achievement through a learner-directed approach to instruction. This model employs a shift in
the role of the instructor from presenter to facilitator. Students are given the opportunity to
explore learning concepts through the application and use in a social context.

Hamilton, Rosenburg and Akcaoglu (2016) described a model suggesting ways of
selecting, using and evaluation of technology for learning, involving a four-step modality—
substitution, augmentation, modification, and redefinition. Developed by Puentedura (2006),
this model seeks to determine how specific types of technology can be used to enhance learning.
Like many of the theories on technology integration, there are criticisms that the SAMR model
lacks context, structure, and sufficient criticisms from refereed journals (Hamilton et al., 2016).
While this model applies specifically to the pedagogical K-12 setting, the outcome of this
particular study’s evaluation is that models like SAMR were recommended to be used to think
about how technology applies to a particular setting, for particular instructors and students, as a

tool and not a means to increase student outcomes. The same implications apply in the dynamic
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higher education setting, where the use of technology is reflected in particular settings that best
represent the efficacy of the instructor and student (Doss, 2014; Hamilton et al., 2016; Moseley,
2010).

Community College Variables

Institutional divisions. Matthews (2009) identified statistically significant differences in
the student engagement levels of students between academic and workforce programs (p.

51). Academic programs included programs like Agriculture, Communications, Education,
History, and Math. Workforce programs included Allied Health, Construction Trades, Protective
Services, and Vocational Home Economics. Matthews concluded academic programs were a
“significant predictor of a higher GPA” (p. 55).

Metlitzky (1999) identified the differences in the uses of technology among instructional
divisions. The faculty in the Political Science division was reported to use more different types
of technology than the faculty in the Mathematics or English divisions. The research also
reported differences between divisions in the specific types of technology used. Mathematics
faculty reported the use of desktop computers and computer software materials most often while
Political Science instructors reported a greater use of email and Internet technologies as well as
conferencing. The use of the Internet, online discussion groups, and conferencing were more
frequently reported by the faculty in the English department (p. 384).

In Henrickson’s (2007) study, perceptions of technology integration were analyzed, in
part, by academic divisions via a soft and hard categorization of various disciplines of
study. Henrickson’s work addressed the concerns of non- and low users of technology in a
community college setting. Results of the study showed that a faculty member of the math and

sciences division was likely to self-assess as a “non-user” or “low user”, while faculty of liberal
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arts or technology divisions is more likely to identify as a technology “integrator” in the
classroom (pp. 141-142). Henrickson gave the rationale that lack of instructor access to and
availability of services could be a reason as to these findings (pp. 162-163). Another factor that
Henrickson observed was the implication of false positives in technology integration

responses. For instance, one faculty member of a soft discipline, identifying as an integrator,
mentioned issues with an overhead projector (p. 144).

According to Adams (2002), the math and sciences division was considered a “hard”
discipline, and liberal arts/humanities divisions were “soft” disciplines. Henrickson mentioned
that his study differed from others, which generally found that faculty members of soft
disciplines identified as non-users, whereas those of hard disciplines identified as either non- or
low users. Adams (2002) found that faculty in soft disciplines presented higher-order concerns
in the usage of technology, while faculty in hard disciplines displayed lower-order concerns,
usually telling of their levels of technology integration (p. 297).

Class delivery platforms. Institutions of learning use instructional delivery platforms
that are designed to assist students in the learning process. Each platform has characteristics that
are unique to the delivery of instruction and the interactions between students and their
instructors. The evolution of technology has not only provided opportunities to engage students
and enhance learning in on-campus class delivery platforms, but has also created opportunities
for students to be involved in online and hybrid class delivery models.

Metlitzky (1999) maintained that the use of technology in college and university settings
has changed dramatically over the last 60 years. In the mid to late 1960s the use of technology to
aide instruction was projected to help cure the woes of instructional pedagogy and promised to

revolutionize instruction. Under its many names, including computer-assisted instruction (CAI)
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and computer-based instruction, it failed to deliver the results that many institutions and
investors were hoping to achieve (p. 15). In the 1970s, the National Science Foundation
remained optimistic of the potential contributions of technology to instructional practices and
funded grants to develop and research a CAI system based on instructional theory. CAI was
designed to give students the control of their learning. Previous research had found a statistically
significant improvement in the posttest scores of students receiving instruction through a CAI
system over those receiving a lecture-discussion instructional model (as cited by Metlitzky,

1999, p. 15). Despite these findings, other barriers stood in the way of the widespread use of
technology as an instructional tool. Metlitzky described the developments that continued to be
made to pave the way for instructional technologies to individualize instruction.

Distance learning was initially a one-way instructional delivery platform used by colleges
for continuing education and course-credit programs (Metlitzky, 1999). It evolved to include
video-conferencing and helped to facilitate communication and interaction between students and
instructors. Computer networking systems along with the widespread use of the Internet and
email added another dimension to the distance-learning platform.

Distance learning has now evolved into online and online/hybrid courses controlled
through the use of course management systems like Blackboard and D2L. Dixson (2010) studied
the engagement of students enrolled in online classes and found the student-to-student and
student-to-instructor communication through online discussion forums increased student
engagement. The study also reported there was no significant difference in the engagement of
students based on the type of course activities. Both active and passive learning activities were

found to engage students in online learning courses (pp. 6-7). Dixson recommended that online
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courses offer and require a strong social presence as well as provide multiple means of student-
to-student and student-to-instructor communication (p. 8).

The student’s ability to interact with the technology itself and others in virtual
communities are strong indicators about students’ persistence through their educational pursuits.
Laux et al. (2016) tested student persistence in virtual communities. The areas supported in their
research were collaborative environments, usability, connectedness to others and institution,
sense of community, commitment, and turnover of students. These factors were tested in a
qualitative model using structural equation modeling with data that showed connections between
participants who scored categories high and those who responded with low Likert-scale scores.
One factor that differentiated itself in the data was usability. Laux et al. stated that their results
suggested:

The level of usability that students perceive about an online educational system has a

significant influence on their collaborative learning experience... an easy to use system

not only encourages active learning, but also is likely to result in a convergence of

knowledge among participants (p. 461).

While this study only analyzed student persistence in virtual community settings, the results of
the study suggest that perceptions of human interaction, in and outside of the classroom, and
frequency of technology use are positive factors that strongly impact persistence.

Aragon and Johnson (2008) conducted a comparative study of the characteristics of
completers and non-completers of online courses at a community college. All students in the
study were enrolled in online courses. The study found there were differences between
completers and non-completers in the areas of gender, academic readiness, and students enrolled

in additional online courses (pp. 149-150). Significantly more females completed online courses
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than males. A moderately positive correlation was found in the number of online courses a
student was enrolled and the completion rates. Completers had higher academic readiness scores
as indicated by grade point average (GPA) than non-completers.

Non-Completion students reported issues that contributed to not completing the online
courses. Course design and communication was reported by eighteen (28%) of the students.
These students cited low levels of communication with course instructors as reported the quality
of the course design and delivery contributed to not completing the courses. Students also
reported issues with technology and performing technical skills (18%) interfered with course
completion. Learning preferences were reported by students (9%). The responses indicated the
instructional format did not fit with the students’ preferences for learning. The implications of
these findings suggest student support services are needed to mitigate deficiencies in student
readiness and technical proficiency. Aragon and Johnson recommended helpdesk staff and
introductory computer classes should be put into place to support students. Recommendations
for course design and instructional design included, “innovative ways to facilitate quality
teaching and learning...” and “...instructors need to establish a mechanism for communicating
with their students” (p. 155). E-mail, web boards, chatrooms and online office hours were

suggested as ways to promote communication with students.
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Chapter 3: Methodology

This chapter describes the qualitative and quantitative methodologies used in this
research study and discusses the pilot testing of the instruments for validity and reliability. It
also explains the purpose of the study, the research design, the variables considered in the study,
the methods of data collection, the population and sampling procedures, the instrumentation, and
the process for data analysis.
Purpose of the Study

The purpose of this study was to understand ways in which faculty uses TML, the ways
faculty acquires the skills needed for TML, and the student and faculty perceptions concerning
the usefulness and impact of TML practices on student engagement and achievement in a
community college setting. Data collected in this study helped researchers provide the client
with an analysis of the faculty’s skills and perceptions surrounding TML at the institution. The
analysis was specific to the institution’s five different instructional divisions as well as an
analysis of its uses within the various course delivery platforms to include traditional, hybrid,
and flipped classroom instructional models. Instructor and student perceptions helped reveal
further insight into the ways in which TML transfers into student engagement and student
achievement.
Research Questions

1. What is the perception of instructors regarding how they utilize technology in the
classroom, and how they acquire skills used in technology-mediated learning (TML)?
2. What is the perception of students regarding their experience with technology in the

classroom?
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3.

What is the perception of instructors regarding the impact of TML on student
engagement in their classes?

Are there differences between instructional divisions in respect to how instructors
perceive the usefulness of TML instruction?

Are there differences between instructional divisions in respect to the frequency of
instructors’ use of TML instruction?

Is there a difference in the perceptions of the use of TML on engagement between
students’ preferred instructional models (hybrid, flipped, and traditional)?

Is there a difference in the perceptions of the use of TML on achievement between

students’ preferred instructional models (hybrid, flipped, and traditional)?

Research and Null Hypotheses

The research questions—+4, 5, 6, and 7—are specifically the quantitative questions,

represented in the following research hypotheses (Hx) and their null equivalents (Hox), below:

Hi: There are differences in the perceptions of instructors from different instructional
divisions within the institution regarding the usefulness of technology.

Hoi: There are no statistically significant differences in the perceptions of instructors
from different instructional divisions within the institution regarding the usefulness of
technology.

H»: There are differences in instructors’ frequency of technology use by instructional
division within the institution.

Hoz: There are no statistically significant differences in instructors’ frequency of use of

technology by instructional division within the institution.
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e Hi: There is a difference in the perceptions of the use of TML on engagement between
students’ preferred instructional models (hybrid, flipped, and traditional).
e Hos: There is no statistically significant difference in the perceptions of the use of TML
on engagement between students’ preferred instructional models (hybrid, flipped, and
traditional).
e Ha: There is a difference in the perceptions of the use of TML on achievement between
students’ preferred instructional models (hybrid, flipped, and traditional).
e Ho4: There is no statistically significant difference in the perceptions of the use of TML
on achievement between students’ preferred instructional models (hybrid, flipped, and
traditional).
Research Design

The research employed a qualitative dominant mixed methods research design to study
the instructor and student perceptions of technology-mediated learning (TML) in a community
college setting. A review of literature guided the development of the methodology incorporating
both qualitative and quantitative methods of data collection and analysis. According to Gall,
Gall and Borg (2007) the use of a mixed methods approach can yield qualitative and quantitative
findings that complement each other and can, “provide richer insights” (p. 32) and could,
“...enhance the validity of case study findings through a process called triangulation” (p. 460). A
triangulation of research methods strengthened the qualitative portion of this research, as a case
study, to discover the instructor and student perceptions of TML. The data were gathered using
convenience sampling, for the purposes of this study. Convenience sampling, or availability
sampling, relies on available respondents who are accessible (Berg & Lune, 2012, pp. 50-51).

Numerical data were analyzed and reported quantitatively to make statistical inferences specific
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to this community college setting. Qualitative data were collected through interviews and
analysis of syllabi as archival data. As analyses of comparison, TML was evaluated between
instructional divisions and instructional models.
Variables

The researchers considered the following variables as key factors in the research: (a)
instructional divisions, (b) types of technology use, (¢) frequency of technology use, (d)
instructor acquisition of TML skills, (e) instructor perceptions of technology use, (f) student
perceptions of technology use, and (g) course delivery platforms. A description of the types of
technology used and the frequency of use was gathered as they applied to the delivery of
instructional content, the communication between instructors and students, and the uses to fulfill
student assignment requirements. Instructors also provided a description of the ways in which
they acquire training and skills necessary for the use of TML. Instructor and student perceptions
of the extent in which these uses transfer into behavioral, cognitive, and emotional engagement
as well as student achievement, were collected, analyzed, and compared. Instructor and student
uses and perceptions of TML, the dependent variable, were compared between instructional
divisions. Perceptions of achievement and engagement, the dependent variable, were compared
between groups including course delivery platforms, age, gender, and major programs of study.

A visual graphic of the variables compared in this study is provided below (Figure 1).
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Predictor Variables

Response Variables

Demographics (Descriptive)

Types of Technology Use (Q1)

Instructors’ Skills
Acquisition/Comfort (Q,)

TML: Instructor Perceptions
Q)

TML: Student Perceptions (Q,)

Types of Engagement (Q:) —

Instructional Division (Qx)

Instructional Models (Qx)

Engagement Perceptions (Q:)

Instructors” Usefulness Average

Q)

Instructors’ Frequency Average

(Qx)

Legend:

Q1- Qualitative Question

Qx- Quantitative Question

BLUE Arrow- Research Question |
RED Arrow- Research Question 2
GREEN Arrow- Research Question 3
PURPLE Arrow- Research Nulls

Students’ Engagement Average
Q)

Students’ Achievement Average

(Qv)

Figure I: Variables of Technology-mediated Learning (TML) Study

Data Collection Procedures

63

The data collection methods included instructor and student questionnaires (Appendices

B & D), in-depth interviews with instructors and students (Appendices C & E), as well as the
archival data of course syllabi as well as student demographic and enrollment data. Analyzing

the ways technology-mediated learning is used and perceived through these methods added to

the validity of the findings.
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The research team members previously completed the human subjects training and
received completion certificates (Appendix I). After receiving IRB approval (Appendix H) and
committee approval, the researchers requested archival data that included the main campus
demographics for the current semester.

After submission of the instruments to IRB and the Juried Review Committee (JRC) and
completion of the pilot testing, data collection began. Students and instructors were sent an
invitation to participate in the study. This invitation was sent through school email and included
a description of the research and a link to the respective questionnaires (Appendices B &

D). The email was generated and sent through the client’s Division of Institutional Effectiveness
at the request of the client. Both questionnaires included statements of informed consent
(Appendix A). After agreeing to participate, instructors and students responded to the
questionnaire and had the opportunity to volunteer to participate in interviews. The instructor
questionnaire also included a link for instructors to submit a copy of their course syllabi. Willing
instructors could submit an electronic copy of one of their course syllabi via email to the client’s
Division of Institutional Effectiveness. The RedCap software compiled the responses to the
questionnaire for coding and analysis purposes.

Per request, the data analyst for the institution collected and sorted the syllabi from the
instructors by divisions and provided the team with three random sample syllabi by
division. Syllabi were examined to gain insight to the use of technology, types of assignments,
and expectations for the respective courses. The syllabi were used for the purpose of evaluating
trends noticed by division.

Willing instructors who completed the survey were interviewed via phone. Emails were

also sent to three randomly selected students, from each of the instructional divisions, who
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volunteered to participate in the interviews. Email and or telephone was used to schedule the
interviews. Interviews were scheduled and conducted according to the availability of the
researchers and volunteers. As a contingency plan, if student face-to-face interviews were not
possible, telephone interviews would be conducted. In the event neither face-to-face interviews
nor telephone interviews could be conducted, additional participants would be randomly selected
from the responses of instructors and students who volunteered to participate in interviews.

Instructor and student interviews (Appendices C & E) were conducted with willing
participants to gather anecdotal information to enhance understanding using interview
questions. The interviews were audio recorded to ensure accuracy and capture subtleties in
responses. These interviews were transcribed and recorded for analysis.
Research Participants

The community college, including main and satellite campuses, had a 60% female and a
40% male student population, with a total enrollment of 10,812 students. The average age of
students enrolled in the institution was 23 years old. The population of students enrolled in the
institution was 79% White, 9 % Black, 5 % Hispanic, and 6% other. Students enrolled full-time
made up 53% of the population. The institution reported having 808 faculty and staff members.
The faculty held varied levels of degrees: Associate degree (2%), Bachelor’s degree (9%),
Master’s degree (68%), Doctorate or Professional degree (20%), and other credentials (1%).

The convenience sample for the student questionnaires was 96 respondents; there were 35
respondents on the instructor questionnaire. From the sample of students who completed the
questionnaire, 67.71% were female and 32.29% were male. From the sample of instructors who
completed, 77.14% were female and 22.86% were male. Originally the intent was to focus on

the main campus faculty and students, but casting a wider net provided a much better chance at
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securing more random data. The target respondents were the entire faculty and students of the
faculty of this community college for an assessment of technology skills and usage in the
classroom. There were 40 instructor perception questionnaires received across five instructional
divisions; 35 of those surveys were fully completed. Also, 128 student perceptions
questionnaires across five instructional divisions were received; 96 were completed. Those
students were enrolled in courses using three different instructional models—flipped, hybrid, and
traditional.

For the questions of perception, all instructors and students were emailed an online
questionnaire. Perceptions from these two questionnaires were analyzed from two different
datasets. Via the campus’s vice president of research, 160 instructors and 5000 students received
the survey, from the total campus student body. Both full-time and part-time students were
surveyed.

For the interviews, instructors and students who had agreed to participate were
considered. Although the intention was to conduct focus groups based on the instructional
division of the schools, the limited number of responses required capturing any and every
available interview from the students and instructors. Convenience sampling was also used for
interviews. At the end of the questionnaires, students and instructors who were willing to
participate in interviews provided their contact information for further details. There were three
different respondents from three divisions. There were six students from four different divisions.

In the instructor questionnaire, there were three respondents from the division of Health
Sciences (A), 13 from Humanities (B), 10 from the Math and Science division (C), 8 from the
division of Social Sciences and Education (D), and one from the division of Business &

Technology (E). For the student questionnaire, there were 29 respondents from the division of
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Health Sciences (A), 6 from Humanities (B), 12 from the Math and Science division (C), 22
from the division of Social Sciences and Education (D), and 27 from the division of Business &
Technology (E).

Participation in the study was voluntary and participant responses to the questionnaire
and interview questions were kept anonymous. The risks for both the student and instructor
participants were minimal. It is highly unlikely the responses to the questionnaires or interviews
could be directly connected with the identities of the participants. The researchers could
possibly identify instructors and students who chose to participate in the interviews during face-
to-face interviews. The identities were not reported and every measure was taken to protect the
anonymity of the research participants. The volunteers could discontinue participation in the
research at any time.

Descriptive Statistics

Out of 35 respondents to the instructor questionnaire, 77% were female and 23% of the
respondents were male. The age groups were varied: there were 14% in the 25-34 age group,
29% in the 35-44 age group, 31% in the 45-54 age group, 17% in the 55-64 age group, and about
9% who identified as 65 and older. The Business and Technology division had 3%
representation; Health Sciences had 9%, Humanities had 37%, Math and Science had 29%, and
Social Science and Education had 23% representation in the data set for the questionnaire.

For the student questionnaire, 68% of the respondents were female and 32% were male.
Regarding ages, 61% were in the 18-24 age group, 9% were in the 25-29 age group, 10% were in
the 30-34 age group, 4% were in the 35-39 age group, 5% were in the 40-44 age group, 2% were

in the 45-49 age group, and 7% of the sample identified as 50 and older.
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With respect to racial and ethnic identification, 9% identified as Hispanic, 3% identified
as American Indian or Alaskan Native, 2% identified as Asian, 10% identified as Black-
American, and 84% identified as White-American, with no one self-identifying as Native
Hawaiian. With respect to the institutional divisions, the Business and Technology division had
28% representation; Health Sciences had 30%, Humanities had 5%, Math and Science had 13%,
and Social Science and Education had 23% representation in the data set for the questionnaire.
Description of Research Instrumentation

This predominantly qualitative case study described the instructor and student
perceptions of TML and the ways in which instructors learn to use these tools in instructional
practices. The research developed a deeper understanding of the perspectives of both community
college instructors and students on the topic of technology as it relates to the uses, acquisition of
skills, and perceptions to answer the research questions. The instruments were designed to
consider the ways in which technology is used as a tool to mediate learning. Both the
questionnaire and the interview questions were designed to reveal the student perceptions of their
experiences with the use of technology in the classroom including technology used for the
delivery of course content, communication, and assignments.

Moseley (2010) completed a similar study on the uses and perceptions of technology
using instructor and student questionnaires as well as instructor and student interview
questions. This conceptual framework regarding community college student and faculty
technology perceptions helped to guide the selection and adaptation of the instruments used in
this study. Permission to use and adapt the questionnaires, informed consent, and interview
questions was obtained (Appendix F). The instructor and student questionnaire instruments were

rewritten to include questions about the instructional division, the acquisition of technology
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skills, and the perceptions of the impact technology use has on student engagement and
achievement (Appendix B & D). Questions concerning student engagement were developed to
measure the perceived impact of TML on the behavioral, cognitive, and emotional engagement
of students.

A field test and instrument pilot was performed using a panel of instructors and students
to help determine the validity of the questionnaires. A statistical analysis of field test responses
to the questionnaire items was conducted to determine the internal consistency and reliability for
each item on the individual instructor and student questionnaires.

Instructor questionnaire. Descriptive and perception data were collected from the
instructor questionnaire (Appendix B). The instrument consisted of 28 total items divided into 8
sections: personal information, frequency of use, technology used to deliver instructional
content, technology used for communication, technology used for student assignments, comfort
with technology, and the acquisition of new technology skills and further research participation
questions, providing the research with demographic data, descriptions of the uses of technology,
and the perceptions of technology use.

Questions 1 through 3 were demographic information including gender, age range, and
instructional division. The items identifying gender and age range were optional response items.
The choices for instructional divisions were: Health Sciences, Business and Technology,
Humanities, Math and Science, Social Science and Education, and other, in the event that
respondents knew their major but could not articulate their respective division (instructors could
easily match the majors with the divisions through the institution’s website).

Responses to Questions 4 through 7 described the frequency of technology use in the

classroom using a 4-point Likert-type scale. Each frequency level was assigned a number value:
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occasionally= 1, somewhat occasionally= 2, somewhat consistently= 3, and consistently=

4. These items included an overall frequency of technology use as well as items to individually
reported the frequency in which technology is used in the classroom, used to deliver instructional
content, used to communicate with students, and used as part of a required student

assignment. These scores were averaged to yield an overall score for frequency of use. The
responses to Questions 8 through 12 described the perceptions of the use of technology to deliver
instructional content and identified the specific technology tools, applications and programs used
to deliver instructional content.

The next two sections of the questionnaire included technology used for communication
and technology used for student assignments. For each of these sections (Questions 13 through
22), the instructor was asked to rate how strongly they agreed or disagreed with a series of
statements describing the specific uses of technology and to rate their perceptions of how those
uses translate into behavioral engagement, cognitive engagement, emotional engagement, and
student achievement. The ratings were a Likert-type scale with an assigned value in order to
achieve an average score for each section: strongly disagree= 1, disagree= 2, agree= 3, and
strongly agree= 4. A neutral rating was not provided in an effort to avoid ambiguity in
individual response items. Instructors were then asked to identify the technology tools,
applications, and programs they used to deliver instructional content, for communication, and for
student assignments.

The questionnaire also included open-ended response items. Questions 23 through 25
and Question 27 were open-ended response items. Instructors were asked to describe their
overall comfort with technology-mediated learning tools and the types of ways in which they

acquire those skills needed for TML. They were asked to share other thoughts and ideas about
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TML. Question 25 asked instructors to identify what technology tools, applications, or programs
they would use frequently if they were made available. Question 26 asked for the instructor’s
participation in interviews for further research. The last item was included for willing instructors
to upload a sample course syllabus, if they desired.

Student questionnaire. The student questionnaire consisted of 34 items to identify
student uses and perceptions of technology-mediated learning (Appendix D). The questionnaire
was divided into 7 sections: personal information, frequency of use, technology used to deliver
instructional content, technology used for communication, technology used for assignments,
instructional models including traditional, hybrid, and flipped classroom models, and a further
research participation question.

Questions 1 through 5 were demographic information including gender, age range,
race/ethnicity identification, high school dual-enrollment status, and instructional division. The
items identifying gender and age range were optional response items. The student questionnaire
helped to identify basic demographic information and eliminate the participation of minors and
high school students in the study. If the student was below the age of 18 or still enrolled in high
school, the RedCap program terminated the questionnaire and thanked the student for their
participation. The next items included the student’s major program of study. The choices for
instructional divisions were: Health Sciences, Business and Technology, Humanities, Math and
Science, Social Science and Education, and other.

Responses to Questions 6 through 10 described the frequency of technology use in the
classroom using a 4-point Likert-type scale. Each frequency level was assigned a number value:
occasionally= 1, somewhat occasionally= 2, somewhat consistently= 3, and consistently=

4. These items included an overall frequency of technology use as well as items to individually
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report the frequency in which technology is used in the classroom, used to learn instructional
content, used to communicate with peers and instructors, and used as part of completing student
assignments. These scores were averaged to yield an overall score for frequency of use. The
responses to Questions 11 through 15 described the perceptions of the use of technology to
deliver instructional content and identified the specific technology tools, applications and
programs used to deliver instructional content.

The next two sections of the questionnaire included technology used for communication,
and technology used for student assignments. For each of these sections, Questions 15 through
25, the student was asked to rate how strongly they agreed or disagreed with a series of
statements describing the specific uses of technology and to rate their perceptions of how those
uses translate into behavioral engagement, cognitive engagement, emotional engagement, and
student achievement. The ratings were a Likert-type scale with an assigned value in order to
achieve an average score for each section: strongly disagree= 1, disagree= 2, agree= 3, and
strongly agree= 4. As with the instructor questionnaire, a neutral rating was not provided in an
effort to avoid ambiguity in individual response items. Students were then asked to identify the
technology tools, applications, and programs used to deliver instructional content, for
communication, and for student assignments.

The final questions on the student questionnaire dealt with traditional, hybrid and flipped
classroom instructional models. In Questions 26 through 28, the students reported the percent of
their courses that utilized traditional, hybrid, or flipped classroom instructional models. Students
used a 4-point Likert-type scale to report the extent to which they agree with statements
concerning the instructional models’ influences on student engagement and achievement. One

item was included for students willing to participate in an interview for further research.
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Archival data analysis. The researchers analyzed the course syllabi submitted from a
random sample of three instructors, per division. The archival documents were coded and
findings were recorded as they related to uses of TML. The number of class sessions and any
evidence of instructional models for the course were recorded, if available. Any items relating to
technology used to deliver instructional content, technology used for communication, and
technology used for assignments were coded and recorded.

Instructor and student interviews. The instructor and student interview questions in
the Moseley (2010) study (Appendix F) were used and modified based on the analyses of the
responses from the instructor and student questionnaires and observations from the collection of
course syllabi. Emergent themes from prior research, responses to the instructor and student
questionnaires, and observations made during the review of course syllabi were discussed and
further explored in the face-to-face instructor and student interviews.

Pilot/Field Testing

According to Gall et al. (2007), when using an instrument, it must be tested for reliability
and validity to ensure the data will be reasonably unbiased (p. 253). The instruments created by
Moseley (2010) were tested for validity by a panel of experts. Changes have been made to these
instruments and required an additional field test for reliability and validity. The researchers
developed two questionnaires, one for the instructors and one for the students of the institution.
The researchers obtained permission from Dr. Bill Moseley, Dean of Academic Technology at
Bakersfield College, to adapt the instruments specific to addressing the hypotheses in this study
(Appendix F). The questionnaires were modified and formatted for this study and sent to the

Institutional Review Board (IRB) approval.
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Once IRB cleared the questionnaires and interview questions, the researchers piloted the
questionnaires for validity and reliability. To test the validity of the questionnaires, the
researchers sent the instruments to a panel of experts requesting relevant feedback. Among the
four experts were an academic technology dean, a data analyst and accountability director of a
local school district, and a director of curriculum and instruction of a local university. Lastly, the
researchers enlisted the feedback from a research and statistics expert and professor of a local
university, to look at the continuity of the purpose, research questions and questionnaires of this
study. The feedback received suggested changes to the Likert-scales, layout, and formatting of
questions. The Likert-scales were changed from five to four options, per advisement, to reduce
ambiguous, individual responses. An explanation was added to the beginning of each section to
add clarity to definitions and concepts related to that section. Statements were formatted to show
positive affect and allow the respondents to strongly agree, agree, disagree, or strongly disagree.
The research and statistics expert confirmed that the questions were congruent to the research
questions and aligned with the purpose of the study. Afterward, the instruments were uploaded
to an online platform and sent out to local high school instructors and students to gather
perceptions of technology used in classroom for the purposes of measuring the instrument
reliability.

The reliability was tested with 31 student responses and 32 instructor responses, using the
Cronbach’s alpha test for item reliability. Only the perceptions questions with Likert-responses
were included in the analysis. Demographic and open-ended questions were excluded. This
analysis was used to determine the consistency of the items. According to Wells and Wollack

(2003):
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Test reliability refers to the consistency of scores students would receive on alternate
forms of the same test. Due to differences in the exact content being assessed on the
alternate forms, environmental variables such as fatigue or lighting, or student error in
responding, no two tests will consistently produce identical results. (p. 1)
Wells and Wollack also asserted that testing for consistency of scores is important because it
measures random measurement error, achieved through various factors such as participant, test
and scoring-specific errors (p. 1).

Using the interactive statistical discovery software, JMP, both instruments were analyzed
for reliability. According to AEA, LLC (2016) the value of the Cronbach’s alpha should be
between .70 and .95, suggesting that lower than this range might indicate errors in test items that
need to be corrected, and that higher than this range might suggest redundancy in test items (p.
1). In the instructors’ perceptions dataset, the Cronbach’s alpha (0.897) and the standardized
alpha (0.914) were within the accepted range and close in value, giving no indication that any
test items should be excluded from the instrument. In the students’ perceptions dataset, the
Cronbach’s alpha (0.899) and the standardized alpha (0.904) were also within the proper range
and closer in value, suggesting that no items should be eliminated for better instrument
reliability. After the pilot testing, the researchers sent the improved instruments to IRB and JRC
for final approval before actual administration of the instruments for this study.

Data Analysis

As a predominantly qualitative study, the researchers employed the use of content
analysis to gain a better understanding of the data from questionnaires and instructor
interviews. According to Berg and Lune (2012) content analysis is the “systematic examination

and interpretation of a particular body of material in an effort to identify patterns, themes, biases,
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and meanings” (p. 349). These qualitative data are coded and analyzed to in this way to address
the research questions (p. 350). For this research an interpretative approach was used for content
analysis of qualitative data. Data from this study were analyzed using the following process
(adapted from Berg & Lune, 2012, p. 352):

1. Data were collected and converted into text and descriptions (e.g. interview notes, tallies

and thick descriptions of technology use from syllabi, etc.).

2. Codes were developed and attached to the descriptions and responses.

3. Codes were assigned based on themes.

4. Transcribed data were sorted into these categories and themes.

5. The sorted materials were analyzed to find patterns.

6. These patterns were compared to the existing research.
The research team identified emergent patterns and analyzed open and Likert scale
responses. Questionnaire, interview transcription notes, archival data were codified, categorized,
and compared in order to find the common themes and patterns. The individual responses and
patterns were used to answer the research questions and develop interview questions.

Specific items from instructor and student questionnaires and interviews were aligned to
each of the qualitative research questions. Coded course syllabi, responses to Instructor
Questionnaire Questions 8, 13, 17, 23, 24, and 25 and responses to all interview questions were
used to answer Question 1. Research Question 2 was answered using Student Questionnaire
Questions 5 through 25. The responses to Questions 13, 18, and 23 represented student
perceptions of the impact of TML on cognitive engagement, Questions 12, 17, 22 represented
student perceptions of the impact of TML of behavioral engagement, Questions 14, 19, and 24

represented student perceptions of the impact of TML on emotional engagement, and Questions
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15, 20, and 25 represented perceptions of the impact of TML on achievement. Responses to all
student interview questions were also used to answer Research Question 2. Research Question 3
was answered using instructor questionnaire responses to Questions 9, 14, and 19 for instructor
perceptions of the impact of TML on behavioral engagement, responses to Questions 10, 15, and
20 represented instructor perceptions of the impact of TML on cognitive engagement, questions,
and Questions 11, 16, and 21 represented instructor perceptions of the impact of TML on
emotional engagement.

A nomenclature was used to classify the responses and maintain the anonymity of
participants. The first letter indicated whether the response was from a student (S) or instructor
(I). The second letter indicated whether it was referencing a questionnaire response (Q), or an
interview response (X). The number at the end of the nomenclature referenced the number
assigned to the response. For example, SX5 refers to Student Interview 5 and 1Q17 refers to
Instructor Questionnaire 17. If the responses were incomplete, they were not included in the
analysis.

A similar nomenclature was used to code course syllabi and to protect the anonymity of
instructors. The first letter of this coding is (Y) to indicate the data was collected from course
syllabi. The second letter represents the division the course syllabi belongs to: Health Science
(A), Humanities (B), Math & Science (C), Social Sciences & Education (D), and Business &
Technology (E). Three course syllabi were collected from each division. Thus, the number at
the end of the nomenclature referenced the number assigned to individual course syllabi. For
example, YA3 refers to the third course syllabus collected from the Humanities division.

The quantitative analyses of data included tests of comparison to detect statistically

significant differences between variables in the study to answer Research Questions 4, 5, 6, and
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7. ANOVA analyses (parametric and nonparametric equivalent) were used to determine how the
instructional divisions compared in the measure of perceived usefulness of TML instruction and
the frequency of instructors’ use of TML instruction. This was helpful to give the researchers an
idea of variance between different divisions. According to Gall et al. (2007), this test is usually
issued instead of running myriad t-tests for comparisons between the groups to find
variances. Instead, the t -Test for multiple comparisons is used to focus on specific subgroups
that have the greatest correlation with itself than between the groups themselves (pp. 318-
319). This information identified which group of technology-user is the most likely to have the
most variance, thus strengthening any comparisons that could be made between those groups.
Quantitative Research Questions 4 through 7 were answered using coded data from
instructor and student questionnaires. Items from instructor and student questionnaires and
interviews were aligned to each of the quantitative research questions. Responses to instructor
questionnaire items 9 through 12, 14 through 17, and 19 through 22 were averaged to one score
to represent instructor perceptions of the usefulness of TML, answering Question 4. A non-
parametric Kruskal-Wallis test was performed to determine if there was a statistically significant
difference of the perceptions of usefulness scores between instructional divisions. A combined
average of responses to items 4 through 7 of the instructor questionnaire was used to answer
Research Question 5. A Kruskal-Wallis was performed to determine if there was a statistically
significant difference in the frequency scores between instructional divisions. Responses to
items 32 and 33 of the student questionnaire were used to provide the answer Research Question
6. A Kruskal-Wallis was performed to determine if there was a statistically significant difference
in the perception of the impact of the use of TML on engagement between students’ preferred

instructional model. For Question 7, the responses to items 15, 20, and 25 on the student
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questionnaire were averaged for a score that represented a perception of the effect of TML on
achievement. After resolving all assumptions for this particular set of variables, an Independent
t-Test was performed to compare the perception score with the students’ responses to Question
33. This analysis was used to determine if there was a statistically significant difference in the
perceptions of the use of TML on achievement between students’ preferred instructional model.
Disposition of Data

The tables of instructor and student uses and perceptions of technology, as provided in
this study, was the only artifact that was retained. The researchers used a secured external drive
to collect and store data. The drive was retained for a calendar year after the research was
completed. Once the data have been held for a year, the researchers destroyed the external drive

and its contents.
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Chapter 4: Results

This chapter reports the findings based on instructor questionnaires, student
questionnaires, instructor interviews, student interviews, and course syllabi. A statistical
analysis of quantitative data is also presented in this chapter. The analysis includes qualitative
and quantitative data, reported by research question. The qualitative research Questions 1
through 3 are reported with a priori and emergent themes that arose from the study. The
quantitative Questions 4 through 7 are reported with assumptions and statistical analyses.
Results of Qualitative Data

To answer the first three questions of the research, the researchers employed a qualitative
research design. Instructor and student perceptions were determined from the collection of
questionnaire responses, interview responses, and observations of course syllabi. All data
acquired from questionnaires, interviews and observations of syllabi were coded and analyzed
for trends that appeared in the timeframe provided for data collection and analysis. The themes
reported in this study involved various methods of technology mediation in the classroom—
delivery of course content, communication, assignments. Each of these themes repeat as they
relate to the instructors’ or students’ perceptions based on the research question. Pursuant to the
MOU and the questionnaire, comfort of use, acquisition of technology, and student outcomes of
engagement and achievement were also reported. In addition, other themes that came from the
student data were affirmations and barriers to the use of TML.

Research Question 1. What is the perception of instructors regarding how they utilize
technology in the classroom, and how they acquire skills used in technology-mediated learning

(TML)?
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To address this question, the researchers analyzed various data points based on aspects of
technology use in the classroom as categorized in the questionnaires, discussed in the interview
questions and observed in syllabi. The themes that emerged to address this portion of the
research were: delivery of course content, communication, assignments, comfort of use, and
acquisition of technology skills.

Delivery of course content. Instructors identified ways in which technology is used in
their classrooms to deliver instruction and course content. Table 1 shows the technology
reported, the number of instructors who reported that technology, and the percent of the
responses that included that technology. Information from interview responses and a random
sample of course syllabi was also used to identify technology used to deliver course content.

The uses most frequently reported on the instructor questionnaire were PowerPoint or
Slide show type presentations (85.71%), video (77.14%), online discussion forums (68.57%),
and class websites (57.14%). Responses that included Kahoot and other online quizzes (IQ4,
1Q7, 1Q15, 1Q21, and 1Q40) were classified as online quizzes. References to digital guided notes
(IQ39), ELMO projector (IQ31), projected web pages (1Q25), and projections (IQ1) were
grouped into the projection hardware category. The responses that included Padlet (1Q7),
clickers (IQ23), and Poll Everywhere (1Q7, 1Q21, 1Q30, 1Q38) were included in student response
technology. App based demonstrations (IQ9), in class web apps (IQ1 and 1Q9), and interactive
graphs and maps (IQ21) were grouped as in-class web applications. MyMathLab (IQ23) and
online software with multifunctional exercises and real world simulations (IQ18) were grouped
as online software. Graphing calculators (1Q23) and AppleTV (1Q39) were grouped as other

hardware.
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Table 1

Technology used to Deliver Instructional Content

Technology n Percent of Respondents
PowerPoint or slides 30 85.71
Videos 27 77.14
Online discussion forums 24 68.57
Class websites 20 57.14
Podcasts 8 22.86
Recorded audio 7 20
Gaming 6 17.14
Student response technology 6 17.17
Online quizzes 5 14.28
Projection hardware 4 11.42
Class web applications 4 11.42
Online software 2 5.71
Textbook websites 2 5.71
Other hardware 2 5.71

Instructor interviews also revealed the use of technology to deliver instructional

content. Instructors were asked to identify which technologies from the questionnaire they find

the most useful and how the technology is used in their classes. One instructor stated, “all of the
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above (PowerPoint, video, etc.) are important. Online discussion boards and gaming, if used in
balance” (IX2). Another instructor explained that the most useful technology is, “PowerPoint, if
they can do a good PowerPoint. It has to be used purposefully” (IX1). A third instructor
reported, “E-Learn (D2L) is very useful but you can’t force students to log on. It has everything,
students have access to study materials, tutorial videos with practice modules, notes, PPTs,
videos” (IX3).

Responses to other interview questions revealed technology used by instructors to deliver
course content. These statements included: “I see a lot of people using PowerPoint” (IX1), “I
bring in an iPad to remotely control slide presentations. That way I can walk away from the
podium” (IX1), “homework and tests are taken online” (IX3), “I use online learning tools like
Kahoot. I don’t use it as a grade in class, but as an engagement tool” (IX2), “I still do traditional
stuff. I use technology to play music, show videos, use interactive games, polling apps and
WheelDecide.com” (IX2), “Padlet is an app that allows students to take selfies and descriptions
to introduce themselves” and, “World of ClassCraft is a role-play character game a lot like
World of WarCraft” (1X2), “All have to have an online page for each course” (IX3).

Technology used to deliver instructional content was also observed in course syllabi. In
course syllabus (Y A1) the instructor required the use of a web-based tutorial site that allows
students to prep for certification exams and take continued education courses. This course also
employed the use of “Desire 2 Learn/E-Learn”, which is referred to as D2L, a web-based
campus-wide learning management system. Course syllabus (YB1) stated that students would
use featured films and would require reliable internet connection. This course followed a hybrid
class format. The textbook for this course was also offered in an electronic book (e-book)

format. The course (YB3) was conducted in an online course format. Students enrolled in this
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course accessed e-Learn, Windows Media Player, QuickTime, and Launch Pad for delivery of
course content. The textbook for this course was also offered in e-book format. Course (YC1)
only offered access to an e-book, but did not use much technology for delivery of course content.
The course syllabus for (YC2) utilized technology for mathematical reasoning and problem
solving, and required students to have an access code to MyLabsPlus. This is a web-based
learning management system where students can access the electronic textbook and blended
learning opportunities. Course (YD2) mentioned that students could retrieve selected chapters of
a textbook and other course resources online via the school’s e-Learn system. Courses (YE1),
(YE2), and (YE3) were all online courses that used e-Learn as the main hub of course content.
The course syllabi for (YE1) and (YE3) made use of a special web-based program titled,
CengageNOWYV2, for course materials and e-book access. Course (YE3) also utilized a web-
based site by the name of LabSim which is a learning platform that offers course work,
certification prep, and virtual simulations. The course syllabi for courses (YA2), (YA3), (YB2),
(YC3), (YD1), and (YD3) did not employ any technological use for the delivery of course
content.

Communication. Table 2 reveals the communication technology most frequently was:
email (100%); online discussion forums (71.43%); and texting and alert services (40%).
Technology used to communicate were also observed in course syllabi. In course syllabus
(YAL), the instructor explained that Facebook, Messenger, and email would be used daily as the
primary mode of communication to interact with students. Course syllabus (YE1) stated that
email, e-Learn/D2L, Cengage, and online discussion would be utilized to transmit
information. The course syllabus (YB2) made use of email and the Academic Early Alerts

system to communicate and offer feedback to students. Based on the course syllabi (YC1), the
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Academic Early Alert system was the only mode of technology used to warn students of poor
academic progress. The course syllabi (YD2), (YE2), and (YE3) employed the specific use of
emails via e-Learn/D2L. Syllabi (YE2) and (YE3) also used online discussion. Course syllabus
(YC2) only spoke of email to converse with students. Syllabi from courses (YB1), (YB3), and
(YD3) show instructors engaged with students via email, and used online discussion to foster
communication between students. The following syllabi did not reference any form of
technology to communicate with students: (YA2), (YA3), (YC3), and (YD1).

Table 2

Technology used to Communicate

Technology n Percent of Respondents
Email 35 100

Online discussion forum 25 71.43

Texting and alert services 14 40

Social media 6 17.14

e-Learn news bulletin 1 2.85

Apps 1 2.85

Office and cell phone 1 2.85

The perceptions of technology used for communication were discovered in the open
response question on the questionnaire and through interview responses. A common theme
among the responses was the failure of students to participate in communication through the use

of email or other technologies. One instructor responded:
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Email is great as long as a student responds. Students aren’t good with following through
on emails... I have to take class time to prompt them to do what I told them in the email
since I am not able to get students to respond to feedback... I would like to start using
some version of Skype for communication, but I think that students won’t log in...
technology can help to speed up the feedback that is given to students. (1X3)
Another response noted, “I can e-mail a student all day long. If that student never opens the e-
mail, technology has done nothing to enhance my contact with that student” (IQ24). One
instructor has received negative feedback from students regarding the usefulness of technology
for communication and noted that most students prefer to ask about grades and feedback
informally (IX2).

Assignments. Online discussion forums (62.86%), PowerPoints (45.71%), videos
(45.71%), and class websites (48.57%) were reported most often by instructors as technology
needed to complete assignments for their courses. 1Q27 reported, “Some student assignments
are submitted through the class website, although website is rather a misnomer. It is the e-Learn
location for the class.” 1Q18 added, “databases, Word, Excel spreadsheets” as technology
needed for assignments. Other technology added by instructors to this question included
graphing calculator (1Q23), clickers (I1Q23), Dropbox (IQ9), professional organization websites
(IQ14), online homework sites (IQ16), and questions posted online/quizzes (1Q15). MyLabsPlus
(IQ6, 1Q13, IQ39) and MyMathLabs (1Q23) were combined and reported as MyLabsPlus/
MyMathLabs. The response that indicated e-Learn was used to complete assignments was

combined with class websites. Table 3 reports the technology required to complete assignments.
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Table 3

Technology required to Complete Assignments

Technology n Percent of Respondents
Online discussion forums 22 62.86
Class websites 16 48.57
PowerPoint or slides 16 45.71
Videos 16 45.71
Recorded audio 6 17.14
e-portfolio 5 14.29
Podcast 5 14.29
MyLabsPlus / MyMathLabs 4 11.42
Gaming 1 2.86
Online quizzes 1 2.86
Online homework site 1 2.86
Professional website 1 2.86
Dropbox 1 2.86
Clickers 1 2.86
Graphing calculator 1 2.86

Databases

2.86




88
PERCEPTIONS OF TECHNOLOGY-MEDIATED INSTRUCTION

Interview responses and course syllabi referenced technologies needed to complete
course assignments. The interview responses, however, did not reveal detailed descriptions of
uses. Respondents referenced, “software that goes along with the textbook... technology helps
with tests and assignments... homework and tests are taken online” (IX3). One instructor noted
student-created PowerPoints typically, “are very fundamental and lack depth necessary to
evaluate student learning” (IX1). Syllabi generally referenced the use of D2L and e-Learn where
students are expected to post and respond to discussion boards. Course syllabus (YE1) indicated
the instructor employed the use of email, e-Learn/D2L, Cengage, and online discussion
posts. Course syllabus (YB1) mentioned online discussion posts, Dropbox, and email. Course
syllabus (YE3) spoke of email via e-Learn/D2L, LabSim, and online discussion posts. While
course syllabus (YC2) utilized MyLabsPlus, e-Learn, and graphing calculators. Course syllabus
(YD3) made use of Aplia, email, and online discussion posts. The course syllabus for (YE2)
only used email via e-Learn/D2L and online discussion posts. Similarly, (YB3) only used online
discussion posts and video recording devices. Syllabi (YAL1), (YC1), and (YD2) utilized e-Learn
solely. Lastly, course syllabus (YB2) only used Aplia. The following syllabi did not use any
form of technology for course assignments: (YA2), (YA3), (YC3), and (YDI).

Comfort of use. Comfort of use was determined by analyzing responses to instructor
questionnaires and instructor interviews. Instructors were asked to describe their comfort with
the use of technology in the classroom through an open response item on the instructor
questionnaire. Interview responses were also analyzed for indications of comfort with
technology use. The responses were coded into common themes including levels of comfort,

concerns, assurances and willingness to adopt.
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The replies to the open response item were generally able to be placed on a scale to
represent the level of comfort. Those responses were categorized into low comfort, moderate
comfort, and high comfort in Table 4. Responses coded as moderate comfort included: “Good”,
“Okay”, “Moderate comfort”, “Moderate to strong”, “Average but getting more comfortable”,
“Proficient”, “I am comfortable with the technology I currently use”, “Average”, “Adequate”,
and “Somewhat comfortable.” Responses coded as high comfort included: “Strong”, “Very”,
“Very comfortable”, “Comfortable—S8 out of 10, “Very high comfort”, and “Extremely
comfortable.”

Table 4

Level of Comfort with Technology Use

Level n Percent of Responses
Moderate Comfort 18 51.42

High Comfort 17 48.57

Low Comfort 0 0

Instructor interview responses indicated barriers that have affected the comfort with the
use of technology in the classroom. These barriers fall into five categories including hardware,
internet speed, and interface issues, instructor perceptions of student efficacy with technology,
failure of technology to meet the instructional purpose, instructor buy-in, and student access and
willingness to access.

Hardware, internet speed, and interface concerns were revealed in interview responses as

barriers to the comfort with use of technology. One instructor stated:
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I use Keynote which is the Mac version of PowerPoint, we are officially a Microsoft
campus so I need to bring in my own connectors and cables. I would like it if there
wasn’t an assumption that we all use PCs. Our goal should be to make things

work. There is a Microsoft monoculture, there need to be more options for making
materials accessible. I make mine accessible and ADA compliant by creating PDF

files. Work-stations were different between rooms and we are not always assigned to the
same room. There is no real standard, for how to set up projectors. It can break the
students’ confidence in the instructor’s abilities. It would be good to walk into any

classroom and be uniform. (IX1)

Another instructor noted:

Some of the disadvantages that you see are technology lagging. Students can’t access
quickly, the technology is not moving quick enough, or the internet is lagging due to over

access. [ would like to use the Smart board more, but I become somewhat impatient with

it. Patience with technology is a weakness for me. (IX2)

An instructor described technology as, “...wonderful when it works. In our campus, we have a

number of issues that interrupt our ability to use the technology that is available” (1Q30).

Instructor perceptions of the students’ ability to appropriately use technology also interferes with

the comfort they have for use in instruction. A common theme in responses is that students think

they know more about technology use than they do. An instructor explained, “I want to make

sure that the technology isn’t providing an extra layer getting in the way of learning. Student

information technology use is just horrible. Students struggle with searches” (IX1). One

instructor stated, “About 80% of my students can comfortably use technology” (IX2). Another

instructor pointed out that, “students won’t take advantage, they think they know it already so
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they don’t take advantage of D2L and end up failing. I have to take class time to prompt
students to do what I said in an email” (IX3).

The ability of the technology to meet the instructional purpose also influenced an
instructor’s use in instruction. An instructor explained:

I try to decide if it is going to be more trouble than it is worth. I need to set up 5 minutes
before the class to be ready to go. I try to determine if there is a more direct and cost
effective way to do this. I always think about purpose, if this is the most cost effective,
efficient and interesting way to do this. Ifit is, then [ use it. We need to be intentional
not to standardize the students’ experiences. They need to work in a variety of settings
and deal with certainty and ambiguity and be able to navigate different learning
environments. (IX1)

A response to the final open ended question on the survey stated, “Technology is a tool, not a
panacea” (1Q24).

The lack of instructor buy-in was also established as a barrier to comfort with the
integration of technology into instruction. One instructor stated, “I would like the college to
provide data to see that it works better” (IX1). Another instructor explained:

They are trying to go more paperless and there is a concern, based on research, that it is

not as helpful. It’s convenient, but not as effective. I believe that some of my colleagues’

barriers with TML is their willingness or ignorance to access. There are times when
people get settled and think their class is in the right place. But you can’t remain stagnant.

(IX2)

Acquisition. In Table 5, instructors described ways in which they have acquired the

skills necessary to use technology in instruction. The responses on the questionnaire revealed
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the majority of instructors acquire technology skills through self-study. When describing the
acquisition of technology skills, a combination of both self-study and institutional support were
reported by 37.14% of the instructors. One instructor reported, “I learn about technology and
choose what to select through the institution, through my colleagues, and some of it I learn from
my own personal interest and research” (IX2). Most of the interview responses represented the
instructional support and professional development that is offered by or through the

institution. One instructor reported using the media room for professional development

(IX2). “IPads in the Classroom” and “Windows 95 and Beyond” were both mentioned as
professional development attended by instructors (IX2 and [X3). The Distributive Technology
department was recognized as a support for instructors to ensure that online Americans with
Disabilities Act (ADA) standards are met (IX3). Prior career fields were also noted for
providing experience with technology.

Table 5

Instructor Acquisition of Technology Skills

Acquired by n Percent of Respondents
Self-study 18 51.42
Combination of Both 13 37.14
Institutional Support 4 11.42

Research Question 2. What is the perception of students regarding their experience with
technology in the classroom?
For Question 2, the researchers analyzed student perceptions of aspects of technology use

in the classroom through the questionnaire and interview responses. Within each of these uses of
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technology, the student perceptions of frequency of use, the use of specific technology tools and
applications, the impact on engagement, and the impact on achievement were

analyzed. Affirmations of and barriers to technology use were additional themes that emerged
from the analysis of the student interview responses.

Perceptions of frequency were collected on the student questionnaire and from responses
to student interviews. The mean score for the student perceptions of the overall frequency of
technology use in the classroom was 2.86 which falls between “somewhat occasionally” and
“somewhat consistently”. The majority of students’ reported technology is used in all of their
classes. This was revealed in statements including: “I can’t think of one class that I haven’t used
technology in. Out of 3 hours a week, half or more of that time is using technology. I’'m
counting PowerPoints, and all of that, too, not just internet-based” (SX1), “We use it in every
class, we are able to download PowerPoints and all of the content on a daily basis” (SX2), “We
use technology pretty much all of the time” (SX5), and “I use technology in every class I’ve
taken. It has mostly been entry-level stuff. All instructors I have had have used technology as an
instructional tool” (SX6).

Perceptions of the usefulness of technology to influence engagement and achievement
were also gleaned from the student questionnaire and interviews. The individual scores for the
perception of the uses of technology to impact behavioral, cognitive, and emotional engagement
and the scores for the perceptions of the uses of technology to impact student achievement were
combined to yield a mean score of usefulness. The individual items on the questionnaire asked
students to select how strongly they disagree or agree with a statement about the influence of
technology. The overall mean usefulness score was 3.04. This was interpreted to mean students

generally agreed that technology has a positive impact on engagement and achievement.



94
PERCEPTIONS OF TECHNOLOGY-MEDIATED INSTRUCTION

Student interviews revealed both positive and negative perceptions of the effect of TML
on engagement and achievement. Some students claimed the use of TML increases engagement
and student learning while others felt it can be distracting. One student stated, “If you would
incorporate it more, you would get more engagement from students. Classes are more engaging
because of pure interaction with technology” (SX3). Another student shared:

It felt nice when there was material to practice outside of class to dig deeper and clarify

concepts through the use of technology. Good supplemental material is most

effective. I’d like it if professors would use it more in the classroom. (SX6)

SX3 also credited TML for positively impacting student achievement stating, “It has improved
my learning.” Technology was also reported as having negative implications for student
engagement. Technology was negatively credited for its distractions, tendency for over reliance,
and improper usage. One student stated:

As a mother, I feel like it’s distracting to everyone. It takes away from personal

relationships. It can present a divide with people who don’t know how to use the

technology like foreign exchange students and students who are old school. Technology
can further complicate and take away from their experiences. (SX1)
This respondent also shared her perception of TML on learning and achievement. She was
skeptical of how much students are actually learning. She explained:

The school browser is not secure, and one can simply do work and look up the

information. It takes away from the people’s basic skills. People who are younger can’t

do basic math anymore and they rely on calculators because that’s all they’re used to.

(SX1)
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Delivery of course content. Student perceptions of the specific uses of technology to
deliver instructional content were represented by the responses to Student Questionnaire 11 and
interview responses. Table 6 shows the technology reported, the number of students who
reported that technology, and the percent of the responses that included that
technology. Interview responses were also coded and reported to identify the student perception
of the technology used to deliver course content. One student identified the e-Learn learning
management system (SQ94). The e-Learn learning management system was combined and
reported with class websites. Virtual labs and interactive simulation software were also
combined into one category. The uses most frequently reported on the student questionnaire
were PowerPoint or slides (95.83%), videos (77.08%), online discussion forums (71.87%), and
class websites (66.66%). Student interview responses also referenced classroom use of
PowerPoint presentations, e-Learn websites, discussion board posts, e-books, YouTube videos,
and Microsoft Office products.

Table 6

Student Perceptions of Technology used to Deliver Instructional Content

Technology n Percent of Respondents
PowerPoint or slides 92 95.83
Videos 74 77.08
Online discussion forums 69 71.87
Class websites 64 66.66
Podcasts 14 14.58

Recorded audio 7 20
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Gaming 5 5.20
Interactive Virtual Software 3 3.12
Google Drive 2 2.08
Adobe PDF 1 1.04
Microsoft Office Products 1 1.04
AutoCAD 1 1.04
E books 1 1.04
Phones 1 1.04

Most perceptions of the usefulness of technology used to deliver instructional content
were positive. The mean score of the student perception of the frequency of use of technology to
deliver instructional content was 3.26 which falls between “somewhat consistently” and
“consistently”. Table 7 revealed that students generally agreed that technology used to deliver
instructional content positively impacts student engagement (M= 3.00) and student achievement
(M= 2.94). SX2 felt being able to access and download the instructional PowerPoints and course
content from the e-Learn environment was helpful. SX5 noted the e-book used for one class was
particularly useful because it provided examples of lab work. SX6, however described one class
experience when he perceived the D2L e-Learn environment was “just a dump for PowerPoints.”

Aspects of e-books and online content emerged as a theme for perceptions of technology
use to deliver instructional content. The perceptions of e-books and online content were

inconsistent. SX3 explained that she prefers e-books over regular textbooks. She noted:
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There is no book purchase required. I can do all of the things in a digital book that I can

in a regular book and spend less on materials. We already pay for technology, might as

well benefit from the access I have. Online books are cheaper and more accessible and

there’s no losing them. The content apps go with you. (SX3)

SXS5 explained e-books were not as useful because “there isn’t much nuance in an e-book,” and

SX4 shared, “Online books are the least useful. You can’t write in them or put sticky notes.”

Table 7

Usefulness of Technology used to Deliver Instructional Content: Students

Use M

Qualitative Interpretation

Overall Engagement 3.00

Behavioral Engagement 3.08

Cognitive Engagement  3.02

Emotional Engagement 2.92

Achievement 2.94

Agree TML has a positive impact on student engagement

Agree TML has positive impact on behavioral engagement

Agree TML has positive impact on cognitive engagement

Agree TML has positive impact on emotional engagement

Agree TML has positive impact on student achievement

Communication. Table § shows the technology reported, the number of students who

reported that technology, and the percent of the responses that included that technology. The

response that specifically cited e-Learn email was combined with the email responses

(SQ114). Interview responses were also coded and reported to identify the student perception of

the technology used to communicate.
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Table 8

Student Perceptions of Technology used to Communicate

Technology n Percent of Respondents
Email 91 94.79

Online discussion boards 75 78.12

Texting 67 69.79

Social Media 44 45.83

Apps 2 2.08

None 2 2.08

Skype 1 1.04

The mean score for the student perceptions of the frequency of use of technology to
communicate was 3.12 which is slightly above “somewhat consistently”. This score is an
average of the perception of frequency of technology used to communicate with peers (3.03) and
the perception of frequency of technology used to communicate with instructors (3.28). Both
averages fell in the “somewhat consistently” frequency level.

The student perceptions of the usefulness of TML to communicate were acquired from
questionnaire and interview responses. In Table 9, responses to the student questionnaire
showed technology used to communicate was generally perceived as having a positive impact on
student engagement (M= 3.03) and student achievement (M= 3.04). SX4 identified email as the
most useful technology and recognized he depended on email more than text messaging for

communication. SX6 noted message and chat boards in e-Learn are good to build community,
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but found them to be the least useful technology for academic engagement and achievement. He
stated, “There are never any real requirements on the chat board.”
Table 9

Usefulness of Technology used to Communicate: Students

Use M Qualitative Interpretation

Overall Engagement 3.03 Agree TML has a positive impact on student engagement

Behavioral Engagement 3.12 Agree TML has positive impact on behavioral engagement

Cognitive Engagement 3.02 Agree TML has positive impact on cognitive engagement

Emotional Engagement 2.92 Agree TML has positive impact on emotional engagement

Achievement 3.04 Agree TML has positive impact on student achievement

Assignments. Student perceptions of the specific uses of technology to complete
assignments were represented by the responses to Student Questionnaire Question 21 and
interview responses. Table 10 represents the perceptions reported on the
questionnaire. PowerPoints (78.12%), online discussion boards (75%), and class websites
(68.75%) were the most frequently reported uses. The e-Learn class portal was classified as a
class website (SQ26). Responses including MyLab (SQ65) and interactive simulations (SQ40)
were combined. Interview responses were also coded and reported to identify the student
perception of the technology used to complete assignments. Student interview responses

revealed the use of library databases, YouTube videos, and Google as research tools to complete
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assignments (SX1, SX5, SX6). Students also reported creating blogs and PowerPoint
presentations (SX3), writing and responding to discussion board posts (SX3), completing online
assignments from an e-book (SX5), using online homework programs (SX6), and online books

(SX3, SX4, and SX5) to complete assignments.

Table 10

Student Perceptions of Technology used to Complete Assignments

Technology n Percent of Respondents
PowerPoint 75 78.12
Online discussion 72 75
Class website 66 68.75
Video 48 50
ePortfolio 31 32.29
Recorded Audio 28 29.16
Podcasts 12 12.5
Gaming 6 6.32
Microsoft Products 4 4.16
Internet/ Web 2 2.08
Aplia 1 1.04
Online school library database 1 1.04

Other apps 1 1.04
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Dropbox 1 1.04
Interactive simulations 2 2.08
E-books 1 1.04

The student questionnaire and interview responses revealed perceptions of frequency and
usefulness of TML used to complete assignments. The mean score of the student perception of
the frequency of use of technology to complete assignments was 3.68. This level of frequency
was between “somewhat consistently” and “consistently”. Table 11 reports that technology used
to complete assignments was generally perceived as having a positive impact on student
engagement (M= 3.08) and student achievement (M= 3.17). SX4 explained his preference for
the use of online labs. He stated, “Online labs are what help me. I don’t get much out of
standing in in-person labs. I can breeze as fast as you’d like online.” SX6 stated, “D2L is
always useful. A lot of students don’t like it, but it’s helpful.”

Table 11

Usefulness of Technology used to Complete Assignments: Students

Use M Qualitative Interpretation

Overall Engagement 3.08 Agree TML has a positive impact on student engagement

Behavioral Engagement 3.15 Agree TML has positive impact on behavioral engagement

Cognitive Engagement 3.07 Agree TML has positive impact on cognitive engagement

Emotional Engagement 3.02 Agree TML has positive impact on emotional engagement
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Achievement 3.17 Agree TML has positive impact on student achievement

Affirmations of technology use. Student questionnaire and interview responses exposed
other student perceptions that support technology use in the classroom. The themes that emerged
from the responses included perceptions of usefulness for real world application, student

familiarity and comfort of use, and the variability of student preferences for instructional models.

Regarding the instructional models, 4% identified flipped models to be their predominant
(75-100%) model and 75% identified that it is their least used method (0-24%). In comparing
the models used for the majority of the time, 17% chose hybrid as their predominant model, and
44% chose lecture-based as their predominant model. Approximately 35% of the students
identified a combination of either model, from the total data set. With regards to the model
perceived as the most impactful on student achievement, 48% of students agreed that flipped
classrooms had a positive impact on grades, 77% agreed that hybrid classes had a positive impact
on grades, and 88% agreed that traditional classes had a positive impact on grades, when asked
these questions in succession.

Some students perceived the use of technology as a support for preparation for real-world
work and life experiences. SX3 stated, “Technology is forceful. Whether we like it or not, it’s
here. Find a way to use it rather than push it out. Our lives are consumed in it. In order for us to
deal with it, we have to learn how to integrate it.” SX4 noted that all of his current work as an
engineer is dependent on technology use.

Students also reported feeling comfortable with technology use. SX3 said she started
using technology “shortly after the inception of computers and the internet, around 1995. I have

to have it! People say that ’'m so astute with it. It’s beautiful... I can’t imagine life without
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it!” SXS5 shared, “I feel pretty good about it and use it every day.” When asked about the use of

computers SX6 stated, “I own a Mac as well as a PC and have been comfortable with both for

about 12 years... Overall I’ve had a positive experience.”

The variability in student learning styles and preference as a need to provide a variety of

structures and instructional models for course delivery was identified in the research. The

Student Questionnaire Question 33 had students respond by selecting the instructional model in

which they feel the most engaged. The frequency and percentage of responses are presented in

Table 12.
Table 12

Preferred Instructional Model

Instructional Model n Percent of Respondents
Lecture-based 58 60.42

Hybrid 30 31.25

Flipped 8 8.33

The variability of student perceptions and preferences were also evident in student

interview responses. SX1 stated:

Traditional models are more engaging because in the setup you have more of a

dependence with real people to engage in group projects, class discussions, etc. You can

put work off in the other models. Traditional models keep you more on schedule and you

can retain information better. As opposed to models with little accountability. (SX1)

SX2 and SX6 also preferred traditional classrooms over flipped and hybrid models. SX2 noted,

“You have to be more interactive,” and SX6 said, “you are forced to learn without cheating your



104
PERCEPTIONS OF TECHNOLOGY-MEDIATED INSTRUCTION

way through. There is also immediate feedback in the traditional model.” When students were
asked to describe their perceptions of the perfect balance of technology use in a class, SX3
stated, “If they did use it from start to finish, I’d be on board the whole time.” SX2 responded:

There’s so much out there, it’s hard to say what the right amount is. There are different

ways that people learn, book learners versus real life learners etcetera. I don’t want to see

class time go away. Technology was used very beneficially. We observed and
experienced it, but they also gave other avenues to learn on our own. (SX2)

Barriers to technology use. Student interview responses uncovered a variety of concerns
and barriers to technology use beyond the perceptions of engagement and achievement. These
perceptions fell into three main categories including access to technology, instructor and student
skill deficits, and the misuse of technology.

Problems with infrastructure, connectivity, and the availability of technology were
classified as problems with access. Student perceptions of access barriers included:

«  “Sometimes even D2L goes down and you can’t log in and the email is located on
the homepage. Then you’re not even able to email teachers. There’s so much
inside of technology that we’re required to use that no one has control over.”
(SX1)

« “..unless you have copied or printed all of the notes, you lose all of the
information that the teachers would have otherwise passed out. They post it on e-
Learn and unless you have downloaded it by a certain time, you don’t have access
to it anymore.” (SX2)

« “There is a new building where there are connection issues and challenges

because of how the building was constructed. There are Wi-Fi issues, but that is
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how the building was constructed with energy efficiency. Sometimes instructors
can’t even access.” (SX3)

« “Technology can fail. Sometimes there are system updates when you have to
submit work.” (SX4)

«  “When the technology doesn’t work.” (SX5)

«  “Sometimes the server will go down and we can’t access homework or the portal
was under maintenance.” (SX6)

Student and instructor skill deficits were also perceived to be barriers to technology
use. Statements of student skill deficits included:

« “..for someone at home who isn’t tech savvy, it could be challenging.” (SX1)

« “...using WebAssign, the instructor did not know how to communicate with
students or how to operate it.” (SX4)

« “...when the teacher cannot use the technology effectively.” (SX5)

« ‘... lack of technology knowledge is a barrier.” (SX6)

Students also perceived instructor and student misuses of technology as
barriers. Interview statements that supported student and instructor misuses included:

«  “When teachers just completely rely on YouTube or videos... when it’s relied on
completely for the entire course, it’s not good. You can only watch TV so many
times.” (SX1)

«  “Cell phone technology usually is not used for educational purposes. It’s usually
used for gaming and ignoring the teacher.” (SX5)

« “..the back of the classroom, they are sitting, talking and texting the whole class.”

(SX2)
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Research Question 3. What is the perception of instructors regarding the impact of
TML on student engagement in their classes?

In Question 3, the themes that supported instructor perceptions were: delivery of course
content; communication; assignments; and types of engagement analyzed for the purpose of this
study. The combined instructors’ usefulness score was 2.94. The following analysis included
the respondent comments and observations of syllabi.

Delivery of course content. Data from surveys, interviews and syllabi were analyzed in
the theme of course delivery through the focus of engagement. As listed in Table 1, the most
commonly used technologies were PowerPoint, Video, Online Discussion, or Class Website.
This accounted for more than 50% of respondent selection. While instructors identified tools
used in the classroom, some were very clear about its uses in learning and engagement. Table 13
lists the instructor’s perception mean scores of instructional delivery based on the domains of
engagement.

Table 13

Usefulness of Technology used to Deliver Instructional Content: Instructors

Use M Qualitative Interpretation

Overall Engagement 3.00 Agree TML has a positive impact on student engagement

Behavioral Engagement 3.14 Agree TML has positive impact on behavioral engagement

Cognitive Engagement 3.00 Agree TML has positive impact on cognitive engagement

Emotional Engagement 2.94 Agree TML has positive impact on emotional engagement
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Achievement 2.91 Agree TML has positive impact on student achievement

In some cases, context was cited as having an impact on the usefulness of TML. One
instructor wrote:
I teach several statistics courses, and as I have gone away from technology I have found
that my students actually flourish more. I find that in that setting the technology can keep
the students from thinking about the problem solving process (IQ1).
Another instructor mentioned:
I'm beginning to think that TML is becoming something of a detriment to student success
and making the classroom boring through over reliance on PowerPoints, etc. Students
are not as tech-savvy as we may think they are, and I'm starting to believe that going back
occasionally to writing things on the board may actually facilitate learning a bit more
(1Q2).
Those who found TML helpful in delivering instructional content gave specific uses of
technology. According to one instructor:
I was hesitant to answer the questions about using technology for instructional content
since they were ambiguous to me. Foreign language students are not generally successful
in online classes for example. However, when instructional content is presented using
technology as well as using traditional methods, students do obtain success (1Q22).
Other instructors referenced accessibility issues, stating “I would use more technology if
all my students had access to the various techniques available,” (IQ8); and “Technology is
wonderful when it works. In our campus, we have a number of issues that interrupt our ability to

use the technology available,” (IQ30). The interview data show that some instructors still
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employ a traditional teaching model, while incorporating technology-mediated instruction. In
the interviews, one instructor (IX2) in particular, mentioned that she still does traditional stuff,
but she plays music, videos, interactive games, polls, etc. In one interview, another instructor
maintained that drive and interest in learning are not replaced by technology. The instructor also
stated that “Technology won’t transform students, tech helps good students but can’t make good
students,” (IX3).

Communication. Data from surveys, interviews and syllabi were analyzed regarding
communication through the focus of engagement. The survey data showed that online
discussions and email are the main means of communication in the classroom, as revealed in
Table 2. Specific to the domain of communication, Table 14 lists the instructor’s perception
mean scores of student engagement.

Table 14

Usefulness of Technology used to Communicate: Instructors

Use M Qualitative Interpretation

Overall Engagement 2.98 Agree TML has a positive impact on student engagement

Behavioral Engagement 3.08 Agree TML has positive impact on behavioral engagement

Cognitive Engagement 2.91 Agree TML has positive impact on cognitive engagement

Emotional Engagement 2.97 Agree TML has positive impact on emotional engagement

Achievement 2.97 Agree TML has positive impact on student achievement
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Some instructors expressed difficulty in communicating with students. One instructor
acknowledged the limitations of technology due to disengagement (I1Q24), while another
instructor commented on the limitations due to physical circumstances. With respect to
technology use in an in-class setting, one instructor mentioned, via interview, not being a fan of
cellphone use since students become completely distracted (1X3).

Assignments. The instructors’ perception mean scores were tabulated, as well, on TML’s
impact on engagement through assignments in table 15.

Table 15

Usefulness of Technology used for Assignments: Instructors

Use M Qualitative Interpretation

Overall Engagement 2.90 Agree TML has a positive impact on student engagement

Behavioral Engagement 3.03 Agree TML has positive impact on behavioral engagement

Cognitive Engagement 2.86 Agree TML has positive impact on cognitive engagement

Emotional Engagement 2.86 Agree TML has positive impact on emotional engagement

Achievement 2.86 Agree TML has positive impact on student achievement

With respect to student engagement, some instructors spoke to the use of technology for
in-class assignments. For example, in an interview, one professor discussed integrating
cellphones in their classroom. This instructor approved the use of cellphone as an interactive

tool mentioning, “Hopefully you can stay off your phone for an hour, but that’s not the reality!
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So you might as well use it productively in class, even if just for a moment.” (IX2). There were
other instructors in our study who used technology for assigning work and activities, but were
cautionary. An open-ended instructor response mentioned that:

I am eager to use all technologies that actually help with a class, and I do feel that all the

technologies I employ are positive. However, I also feel there is a push to use technology

for its own sake, even when it solves no real problem or provides no real benefit. I am
quick to embrace technology to solve problems and make things easier but I do not wish
to encumber my class with gimmickry. (1Q14)
In an interview, another instructor mentioned that the use of technology “doesn’t take place of
disciplined, hard work... Facebook is more important than finishing an assignment” (IX3).

Discussions of engagement and achievement. In this theme, the researchers averaged
the scores of the engagement questions based on their domain: behavioral, cognitive and
emotional. On a 4-point scale, the faculty generally agreed (M= 3.09) that TML has a positive
effect on student participation and on-task behaviors, identified in this study as behavioral
engagement. On the whole, the faculty also generally agreed that TML has a positive effect on
cognition, measured by student analysis, decision making, and problem solving behaviors (M=
2.92) and emotional engagement, measured by a student’s level of anxiety, interest, or
excitement (M= 2.92).

In interviews and questionnaires, few instructors also spoke to the three domains of
engagement. With respect to behavioral engagement, one instructor mentioned, “I think if they
are doing rote practice with formulas.... Those can be done on a computer,” (IX1). Another
instructor used various technologies as engagement tools, such as Kahoot! an online gaming

format, World of Class Craft, role-playing character game, and cellphones in the classroom
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(IX2). One caveat, as expressed in [X1 was that they did not use cellphones in class, as a way to
help students be present and involved. With respect to cognitive engagement, one instructor
used technology to help students make a claim and cite evidence, yet stated that online
discussion boards are difficult to do well due to student’s lack of determining value in their posts
(IX1). Another instructor stated they “noticed that the interactive stuff is what students tend to
remember,” (IX2). On the other hand, a response from the instructor questionnaire mentioned
that technology can hinder students’ cognitive processes stating, “I find that sometimes
(especially with mathematics) technology can restrict a student’s ability to think,” (IQ1). In the
same vain of critique, in the instructor interview 1, the respondent mentioned that “A lot of the
student’s interactions with computers take them away from a moment and involved in shallow
activities.” (IX1). With respect to emotional engagement, one instructor mentioned the use of
some well-planned technology as a management and accountability tool (IX2).

Perception of achievement was a measure that was used in this study to provide context
to how instructors engage the use of technology. On a 4-point scale, on average, instructors
perceive TML used to communicate has a greater impact on student achievement (M= 2.97) than
TML used to deliver instructional content (M= 2.91), or TML used to complete assignments (M=
2.86).

Other qualitative data. Other qualitative themes emerged in the student and instructor
questionnaire and interview responses. Instructors shared perceptions of teacher autonomy and
the need for purposeful selection of technology to fit the academic and instructional needs for
their students. Instructors also described the institutional involvement in technology selection
and requirements. Mixed perceptions of cellphone use and cellphone policies were shared by

both instructors and students.
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Statements of the need for autonomy and purposeful selection included:

« I am eager to use all technologies that actually help with a class, and I do feel that all the
technologies I employ are positive. However, I also feel there is a push to use technology
for its own sake, even when it solves no real problem or provides no real benefit. I am
quick to embrace technology to solve problems and make things easier but I do not wish
to encumber my class with gimmickry (IQ14).

«  “The students should be encouraged to think about why you would use a certain
technology and determine if there is a better way to get information across” (IX1).

« “I think about the purpose and if there is a more direct and cost effective, efficient, and
interesting way to do this. If the answer is yes, then [ use it” (IX1).

« “I know if the technology matches my standard by trial and error and lots of feedback...
so if technology can help that then great” (IX2).

« There are great PowerPoints and there are tedious ones. There are PowerPoints that just
list a lot of stuff and others that do a good job clarifying main points from those that are
subordinate. There are good podcasts and bad, good forums and useless ones. What’s
more important than the technology itself is 1) whether it fills a need or is used just
because money was spent on it, and 2) how well it’s used (1Q23).

Statements describing the institutional involvement in technology selection and
requirements included:

« “I feel there is a push to use technology for its own sake” (1Q14)

« “The technology is purchased and provided but is not necessarily targeted to the needs in
the classroom... it’s not integrated into the discussions of how we do what we do” (IX1).

«  “The campus is pushing Apple products” (IX2).
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“...everything is handed down from administration. Technology and textbooks are pre-
selected by higher-ups. You can select from the texts but cannot bring in separate items”
(IX3)

Stop spending money on technology for technology’s sake. Assess whether there is an
actual difference in teaching capacities before spending money. Prioritize funding to
reduce reliance on adjuncts and to pay competitive salaries and retain excellent

faculty. Books and blackboards/whiteboards remain the only essential educational
technologies. Resist the sales pitches of edtech leeches and spend money on the core
educational mission (IQ32).

Perceptions of cellphone use and cellphone use policies varied. Statements of

perceptions included:

“I am not a fan of cellphone use; students are completely distracted...” (IX3).

“Because | want my students to be present, I have a cellphone policy not to use them in

the class™ (IX1).

“Hopefully you can stay off your phone for an hour, but that’s not the reality! So you

might as well use it productively in class, even if just for a moment” (IX2).

One respondent noted:
Instructors say don’t use your cell phones, but they use theirs... You’re paying to
go to college, so if you want to be on your phone, not paying attention, failing
grades, then that’s your fault. I’'m a mother. I’m not going to have my phone.

(SX2)
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« “I'like having my cell phone and having it available in class. I don’t like when they say,
‘no cellphones’... If I can’t use it, I’ll just go to the bathroom. I pay to go to school; I'm
not getting a freebie!” (SX3).
« Another respondent said:
I don’t have a problem with using it. The workplace doesn’t require it, but you’re
an adult as a student. They are paying, who cares? There are students who get
bored. Then what am I going to do? I’'m almost 20 years with a degree, [ won’t
just sit there. (SX4)
«  “Cell phone technology usually is not used for educational purposes. It’s usually used for
gaming and ignoring the teacher” (SX5).
«  “Cell phones are not particularly useful in the classroom. It’s fine for communication,
but not as far as educational purposes” (SX6).
Results of Quantitative Data
There were a total of seven questions that guided the research. The quantitative questions
of the study were Questions 4, 5, 6, and 7. These questions were written as null hypotheses to
address the research questions. The hypotheses tested were meant to provide the client with a
snapshot of student and instructor data, building on the study conducted by Dr. Moseley.
Testing of hypotheses. Adapting the model from the Moseley study, the researchers
were interested in knowing how students perceived TML, how instructors perceived TML, if
there were differences between the two and if there were differences in perceptions based on the
different instructional divisions and instructional models in which learning occurs. From the
questionnaires, each question pertaining to perception was qualitatively coded and analyzed, or

quantitatively analyzed to provide aggregate perspectives. The perception questions were
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conducted on a 4-point Likert-scale. Also, these data were compared to interview responses
from both stakeholders’ perspectives and a random sample of each division’s course syllabi. The
hypotheses are listed below with their null hypotheses.

Research Question 4. Hypothesis: There are differences in the perceptions of instructors
from different instructional divisions within the institution regarding the usefulness of
technology. Null Hypothesis: There are no statistically significant differences in the perceptions
of instructors from different instructional divisions within the institution regarding the usefulness
of technology.

Assumptions. The descriptive statistics were performed and assumptions were not
resolved for instructional divisions and the measure of perceived usefulness of technology-
mediated learning (TML) instruction. The data collection process resulted in independent
random data. Due to receiving only one response from the Business and Technology
department, this division was excluded in the quantitative analysis.

Division A had a mean score of 3.33. Regarding statistical assumptions, A had a high
positive skew of 1.46, exceeding -1 to 1, where skewness is considered acceptable. The kurtosis
for this division did not calculate, thus indicating that this division did not have a fairly normal
distribution. Kurtosis should be between -2 and 2, for a fairly normal distribution. The Levene’s
test for variance was above the confidence interval (5%), at 0.98, signaling that all groups are
likely to have equal variances.

Division B had a mean score of 2.99. B had a low positive skew of 0.15, within the range
of -1 to 1, where skewness is considered acceptable. The kurtosis for this division was 0.86, thus

indicating that this division did have a fairly normal distribution. The Levene’s test for variance
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was above the confidence interval (5%), at 0.98, which means that all groups are likely to have
equal variances.

Division C had a mean score of 2.79. Division C had a low skewness of -0.1, within the -
1 to 1 range, where skewness is considered acceptable. The kurtosis was -0.66, thus indicating
that this division did have a fairly normal distribution. The Levene’s test for variance was above
the confidence interval (5%), at 0.98, meaning that all groups are likely to have equal variances.

Division D had a mean score of 3.1. D had a low negative skewness of -.018, within -1
to 1, where skewness is considered acceptable. The kurtosis for this division was moderately
high at 1.43. Since the skewness was acceptable, the kurtosis, in this group was not considered.
The Levene’s test for variance was above the confidence interval (5%), at 0.98, indicating that all
groups are likely to have equal variances.

Analysis results. Since one group’s assumptions were not satisfied (A), the
nonparametric test was employed. The nonparametric analysis, the Kruskal-Wallis H test, was
used to compare divisions by group on the dependent variable of how instructors perceive the
usefulness of TML because there were no equal sample sizes. In Table 16, the analysis of the
Kruskal-Wallis H test yielded y2 =3.99 and a p-value of 0.26, which was not statistically
significant at both a<.05 and a<.001. The power of this test was low, at 0.33. Based on this p-
value, the null hypothesis was retained since statistical significance was not found. An ANOVA
was also performed for comparison, though data rendered the need for nonparametric
analysis. The ANOVA was selected to perform the comparison because independent t-tests are
more susceptible to type-1 errors. The Student’s t was used to compare the divisions based on
the level of perceived usefulness. There were no statistically significant differences between any

of the instructional divisions.
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Table 16

Kruskal-Wallis H-test - Mean Instructor Usefulness score by Division

Instructional Division n M df x? P

A 3 3.33 3 3.99 0.2623
B 13 2.99
C 10 2.79
D 8 3.10

Note. P-value is *Significant at the .05 level

Research Question 5. Hypothesis: There are differences in instructor’s frequency of
technology use by instructional division within the institution. Null Hypothesis: There are no
statistically significant differences in instructor’s frequency of use of technology by instructional
division within the institution.

Assumptions. The descriptive statistics were performed and assumptions were not
resolved for instructional divisions and the measure of perceived frequency of technology-
mediated learning (TML) instruction. The data collection process resulted in independent
random data. Due to receiving only one response from the Business and Technology
department, this division was excluded in this question, as well.

Division A had a mean score of 3.5. Regarding statistical assumptions, A had a skew of
0, directly between -1 to 1, the range in which skewness is considered acceptable. The kurtosis
for this division did not calculate, and while the skewness poses no concern, this possibly
indicates that this division did not have a fairly normal distribution. Kurtosis should be between
-2 and 2, for a fairly normal distribution. The Levene’s test for variance was above the

confidence interval (5%), at 0.79, showing that all groups are likely to have equal variances.
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Division B had a mean score of 3.67. B had a high negative skew of -1.73, beyond the
range of -1 to 1, where skewness is considered acceptable. The kurtosis for this division was
also high 2.71, thus indicating that this division did not have a fairly normal distribution. The
Levene’s test for variance was above the confidence interval (5%), at 0.79, which means that all
groups are likely to have equal variances.

Division C had a mean score of 3.75. Division C had a high negative skewness of -1.41,
exceeding -1 to 1, where skewness is considered acceptable. The kurtosis was 1.74, within
range, suggesting that that this division could have a fairly normal distribution. The Levene’s
test for variance was above the confidence interval (5%), at 0.79, signaling that all groups are
likely to have equal variances.

Division D had a mean score of 3.66. D had a high negative skewness of -1.26, outside
the range -1 to 1, where skewness is considered acceptable. The kurtosis for this division was at
0.82, thus indicating that this division could have a fairly normal distribution. Since the
skewness was not acceptable, kurtosis, in this group was considered. The Levene’s test for
variance was above the confidence interval (5%), at 0.79.

Analysis results. Since groups A and B did not have fairly normal distributions,
assumptions could not be resolved and a nonparametric test was employed. Again, the Kruskal-
Wallis H test was used to compare divisions by group on the dependent variable of how
instructors perceive their frequency of use of TML. An ANOVA was also performed for
comparison. In table 17, the analysis of the Kruskal-Wallis H test yielded y* =0.75 and a p-value
of 0.86, which was not statistically significant at both a<.05 and a<.001 (Table 17). This null
hypothesis was also retained. There were no statistically significant variances between the

instructional divisions.
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Table 17

Kruskal-Wallis H-test - Mean Instructor Frequency score by Division

Instructional Division n M df x? P

A 3 3.5 3 0.7493 0.8616
B 13 3.67
C 10 3.75
D 8 3.66

Note. P-value is *Significant at the .05 level

Research Question 6. Hypothesis: There is a difference in student perceptions of
engagement between hybrid, flipped, and traditional instructional models. Null Hypothesis:
There is no statistically significant difference in student perceptions of engagement between
hybrid, flipped, and traditional instructional models.

Assumptions. Using another data set for student perceptions data, the descriptive
statistics were performed and assumptions were not resolved for the instructional models and the
measure of perceived engagement of students in TML instruction. The three instructional
models—flipped (F), hybrid (H) and traditional/lecture (L)—were the independent variables in
this question. The data collection process resulted in independent random data.

Model F had a mean score of 3.5. Regarding statistical assumptions, F had a skew of 0,
directly between -1 to 1, the range in which skewness is considered acceptable. The kurtosis was
-2.8, beyond the -2 to 2 range, however, was not considered since this model’s skew value was
within acceptable range. The Levene’s test for variance was above the confidence interval (5%),
at 0.79, meaning that all groups are likely to have equal variances.

Model H had a mean score of 3.23. B had a negative skew of -1.03, slightly beyond the

range of -1 to 1. The kurtosis for this instructional model was also high at 2.79, thus indicating
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that H did not have a fairly normal distribution. The Levene’s test for variance was above the
confidence interval (5%), at 0.79.

Model L had a mean score of 3.05. L had a negative skewness of -0.94, barely within -1
to 1. The kurtosis was 0.61, signaling that this instructional model did have a fairly normal
distribution. The Levene’s test for variance was above the confidence interval (5%), at 0.79.

Analysis results. Due to unresolvable assumptions, the Kruskal-Wallis H test was used.
In table 18, the Kruskal-Wallis H test yielded a y* =2.29 and a p-value of 0.32, which was not
statistically significant at both a<.05 and a<.001. The instructional models, or groups, were
traditional/lecture (L), hybrid (H), and flipped-classroom (F). The ANOVA was performed, in
spite of the nonparametric data, to compare the models with each other. As a result of using the
Student’s t analysis to compare the different instructional models, there was nothing statistically
significant, in terms of differences of engagement between the instructional models. Also, the
power was calculated at 0.29. Based on the p-value (0.3177), this null hypothesis was retained.

Table 18

Kruskal-Wallis H-test - Mean Student Engagement score by Instructional
Model

Instructional Model n M df x? P

F 8 3.5 2 22931 0.3177
H 30 3.23
L 58 3.05

Note. P-value is *Significant at the .05 level

Research Question 7. Hypothesis: There is a difference in the perceptions of the use of
TML on achievement between students’ preferred instructional model (hybrid, flipped, and

traditional). Null Hypothesis: There is no statistically significant difference in the perceptions of
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the use of TML on achievement between students’ preferred instructional model (hybrid, flipped,
and traditional).

Assumptions. Using the same data set for student perceptions, the descriptive statistics
were performed and assumptions were resolved for the instructional models and the measure of
perceived achievement of students in TML instruction. The three instructional models—flipped
(F), hybrid (H) and traditional/lecture (L)—were the independent variables in this question. The
data collection process resulted in independent random data.

Model F had a mean score of 3.21. Regarding statistical assumptions, F had a skew of
1.65, beyond the range of -1 to 1. The kurtosis was 1.35, within the -2 to 2 range. Since the
skewness was beyond the acceptable range it was necessary to consider kurtosis (£ 1.0 to 1.5),
the assumption on fairly normal distributions was not resolved. The Levene’s test for variance
was above the confidence interval (5%), at 0.16, meaning that all groups are likely to have equal
variances.

Model H had a mean score of 3.28. B had a negative skew of -0.29, within the range of -
1 to 1. The kurtosis for this model was also low at -0.1, thus indicating that H did have a fairly
normal distribution. The Levene’s test for variance was above the confidence interval (5%), at
0.16.

Model L had a mean score of 2.92. L had a negative skewness of -0.79, within -1 to
1. The kurtosis was 0.59, signaling that this instructional model did have a fairly normal
distribution. The Levene’s test for variance was above the confidence interval (5%), at 0.16.

Analysis results. Initially, the Kruskal-Wallis was performed. Table 19 reports the Chi
square value at 4.79 with a p-value of 0.09, retaining the null hypothesis. The instructional

models, or groups, were traditional/lecture (L), hybrid (H), and flipped-classroom (F). The
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analysis on perceptions of achievement had a p-value that was close to the confidence interval,
prompting the researchers to eliminate group (F), which had the least amount of random

responses.

Table 19

Kruskal-Wallis H-test - Mean Student Achievement score by Instructional Model

Instructional Model n M df x? P

F 8 3.21 2 4.7917 0.0911
H 30 3.28
L 58 2.92

Note. P-value is *Significant at the .05 level

Post-hoc test results. The researchers excluded the F group from the category whose
response count (n=8) was substantially smaller than other groups. With eliminating the F group,
assumptions remained resolved between the remaining groups—L and H, suggesting random
data with normal distributions and equal variance as revealed in Table 20. An Independent t-
Test, a test of difference between two groups, was then used to determine variance between the
two instructional models. Both engagement and achievement variables were analyzed using the
two groups (H and L), and only with the achievement variable was a statistically significant
difference found between the models, with the p-value, at 0.01. The power was tested at 0.64.

Table 20

Independent t-Test — Mean Student Achievement score by Instructional Model

Instructional Model n M df t-Ratio P
H 30 3.28 2 -2.63 0.0103*
L 58 292

Note. P-value is *Significant at the .05 level
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Other Results

The age and gender of the populations became of interest. After addressing the
quantitative research questions with the data, the dependent variable of usefulness was analyzed
across the samples’ age and gender predictor variables. In the student sample, there was no
statistically significant variance between gender or age groups. In the instructor sample, while
the difference in the means of the two gender groups (p= 0.0786) was not statistically significant;
the value is approaching significance. There also was no statistically significant difference
between the age groups of instructors regarding their opinions on usefulness.

Also, the researchers realized how close the averages of the instructional divisions were
and were curious about whether there was an actual difference between the frequency and
usefulness perceptions of the instructional divisions. This discovery, since it served as an
auxiliary research question, will be discussed further in the analysis of findings. The question
was answered in the same fashion as the research questions in the study. Hypothesis: There is a
difference between the instructor’s perceptions of frequency and usefulness in the instructional
divisions. Null Hypothesis: There is no statistically significant difference between the
instructor’s perceptions of frequency and usefulness in the instructional divisions.

Assumptions. The data collection process resulted in independent random data. Using
the instructor data set, the assumptions, already resolved, were not met for both dependent
variables—usefulness and frequency, Questions 4 and 5, respectively. Thus, the nonparametric
test was performed for the independent t test. The usefulness variable was considered the
dependent and the frequency variable was considered the independent, and each division was
analyzed by group. Also, with only one completed response, the Business and Technology

division was excluded from the analysis.
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Analysis. The Wilcoxon signed rank analysis was performed, as this question was not
found to have all assumptions resolved. For the whole campus, all divisions, the t-ratio was 7.09
and its p-value was <0.0001. For Division A, the t-ratio was 0.31and its p-value was 0.79, above
the critical t to retain the null hypothesis. For Division B, the t-ratio was 5.7 and its p-value was
0.0007, well below the critical t to reject the hypothesis. For Division C, the t-ratio was 7.06 and
its p-value was 0.0039, also below the critical t. Lastly, for Division D, the t-ratio was 2.31 and
its p-value was 0.0469, right at the critical t value as revealed in table 21.

Table 21

Wilcoxon Signed Rank — Usefulness score by Frequency score
between Divisions

Instructional Division n df t-Ratio P
A 3 2 03111 0.7852

B 13 12 5.6959 <0.0001**

C 10 9 7.0644 <0.0001**

D 8 7 2.3068 0.0272%*

All 34 33  7.0939 <0.0001**

Note. P-value is *Significant at the .05 level **Significant at the .001 level

In summary, the qualitative data provided insight to how technology is used in the
community college, across divisions. It gave specific examples of instructor and student efficacy
with technology-mediated instruction (TML). The quantitative data retained all null hypotheses
and provided little data to suggest that there were differences between divisions. The qualitative
data showed, however, that different divisions experience technology in different ways due to
location, access, attitudes or efficacy with its use in the classroom. With respect to instructional

models, the quantitative data revealed that students who prefer hybrid models perceive TML’s
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impact on student outcomes more positively. This did not corroborate with the qualitative
findings, which suggest that tradition lecture based instructional models are perceived as more

impactful, particularly if the instructor or the student uses technology in more efficient ways.
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Chapter 5: Discussions and Recommendations
Summary

The primary goal of this mixed methods study was to understand ways in which faculty
use TML, the ways faculty acquire the skills needed for TML, and the student and faculty
perceptions concerning the usefulness and impact of TML practices on student engagement and
achievement in a community college setting. Both qualitative and quantitative data were
collected for triangulation of methods and analyzed to address all aspects of the research
questions. Interviews, questionnaires, and archival data were used to gather data from faculty
members and students. The instructor questionnaire was distributed to all 160 faculty members,
campus wide. There were 40 instructor perception questionnaires received across five
instructional divisions; 35 of those questionnaires were fully completed. The student
questionnaire was distributed to all 5000 students, from the total campus student body. Students
who were surveyed ranged from full-time, to part-time. There were 128 student perceptions
questionnaires received across five instructional divisions; 96 of those questionnaires were fully
completed. Only students who were 18 and older were included in the student data set. Students
who were younger than 18 years old were excluded.

This chapter is organized into four key sections. The first section is labeled as Analysis
of Findings, including Qualitative Findings, and Quantitative Findings. The analysis of results
also includes a comparison of the findings with prior research. The second section is Discussion
and Conclusions, and the third section is Limitations. The fourth section is Recommendations,

which includes implications for practice and further research.
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Analysis of Findings

The qualitative portion of this study was Questions 1 through 3, the remaining Questions
4 through 7 were quantitative. Themes that came from findings were explained, and compared
using various instruments used in this study.

Research Question 1. The first research question was: What is the perception of
instructors regarding how they utilize technology in the classroom, and how they acquire skills
used in technology-mediated learning (TML)?

Delivery of course content. PowerPoint was the most frequently mentioned tool in
instructor responses when asked to identify the most useful instructional tool. LMS platforms, as
well as gaming and other online response tools were used for the delivery of instructional
content. Responses on questionnaires, interviews and nine syllabi revealed similar platforms for
instructional delivery, with most referencing use of the e-Learn platform. The nine syllabi
revealed uses of technology in explicit and implicit ways. Outside of PowerPoint and the e-
Learn platform, a variety of other technologies were reported as being used to deliver
instructional content. The variety of uses suggests that instructors have the autonomy to select
tools they feel are useful to instruction. Instructors also revealed that they seek technologies that
will best support their instructional needs. Differences in instructor preferences and need prompt
instructors to find and use these technologies. Of the 15 course syllabi used for observations, six
of them did not identify specific technologies used to deliver instructional content. This lack of
usage could potentially be a result of poor instructor self-efficacy, low instructor perception of
usefulness, or deficient knowledge of how to use said technology.

Communication. The technology instructors reported they routinely used to

communicate with and between students were email, online discussion forums, texting and alert
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services, mainly. Communication tools referenced in course syllabi were Facebook, Messenger,
email, e-Learn, Cengage, online discussion boards, and the Academic Early Alert

system. Technology used to communicate was not included on four of the course

syllabi. Instructor interviews revealed some instructors perceive that students do not read their
email communication and one instructor reported students would rather receive graded feedback
informally.

Assignments. The main technology used by students to complete coursework were
online discussion forums, class websites, PowerPoints and videos. Online quizzes, online
homework sites, professional websites, Dropbox, clickers, graphing calculators, and databases
were reported by a small percent of the respondents as technology required to complete
assignments. Instructor interviews referenced PowerPoints, online homework, and online
quizzes as technology used to complete course assignments. The course syllabi identified e-
Learn assignments where students post in online discussion posts. The syllabi also referenced
Dropbox and email for submitting assignments. Other technology used for completing
assignment that were referenced on course syllabi were LabSim, MyLabsPlus, graphing
calculators, Aplia, and video recording. Of the 15 course syllabi, four did not reference
technology used to complete course assignments.

Comfort. Instructors described their perceptions of their comfort of use of technology
and the barriers that influence use of technology. All instructors described their level of comfort
with technology use to be moderate or high. The barriers reported to interfere with technology
use and comfort were issues with accessibility, perceptions of student efficacy with technology,
failure of technology to meet the instructional purpose, instructor buy-in, and student access and

willingness to assess. Issues with accessibility included hardware, internet speed, and interface
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issues malfunctions. Instructor comfort of use and barriers to technology use seemed to present a
number of issues that impacted instructor technology usage.

Acquisition. Instructors reported they acquire technology skills through both
independent self-study and institutional technology support, but mainly through independent
self-study. These findings indicate that the majority of instructors prefer to learn new technology
either independently or independently with one-on-one support through professional
development.

Research Question 2. The second research question was: What is the perception of
students regarding their experience with technology in the classroom?

Student perceptions of frequency. The overall frequency reported on the student
questionnaire revealed the student perception of the frequency of technology used in their
educational experience was between “somewhat occasionally” and “somewhat
consistently.” Student interview responses suggested “daily use” of technology for learning.

Student perceptions of technology usefulness on engagement and achievement. The
students generally agreed that technology has a positive impact on engagement and
achievement. Student interview responses were less consistent. Some students reported TML
has a positive effect on student engagement and student achievement while others reported it as a
distraction to learning. Furthermore, some mentioned the overreliance on technology can
negatively impact engagement and achievement as well.

Delivery of course content. The most useful technology tools, applications and programs
reported by students as technology used to deliver instructional content were PowerPoint, videos,
online discussion forums, and class websites. Responses from student interviews were mixed

concerning the tools, applications, and programs perceived to be the most useful. Some students
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reported PowerPoint and e-books as the most useful while others found them to be the least
useful. The mean score for frequency of technology use to deliver course content was 3.26,
which fell between “somewhat consistently” and “consistently.” Students generally agreed that
technology used to deliver instructional content positively impacts overall student engagement
and student achievement. Students generally agreed that TML has a positive impact on
behavioral engagement, cognitive engagement and emotional engagement.

Communication. The most reported student perceptions of the tools, applications and
programs being used to communicate with instructors and between students were email, online
discussion boards, texting, and social media. Of the students who responded, two indicated that
they do not use technology to communicate with instructors or other students. The mean scores
for the student perceptions of frequency of technology used to communicate with instructors and
peers was rated in the “somewhat consistently” frequency level. The mean score of the student
perceptions of technology used for communication on overall engagement (including behavioral,
cognitive and emotional engagements) revealed students generally agree TML has a positive
impact on student engagement and student achievement, with emotional engagement scoring the
lowest.

Assignments. The most reported tools, applications, and programs used to complete
assignments reported by students were PowerPoint, online discussions, class websites, and
video. The perception of frequency of technology used to complete assignments fell between
“somewhat consistently” and “consistently”. The technology used to complete assignments was
generally perceived as having a positive impact on overall student engagement.

Affirmations for technology use. Affirmations for technology use included the

perceptions of technology to support preparedness for real world work and life experiences,
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student levels of comfort with technology use, and the ability for technology to address
individual learning needs and personal preferences. Students also reported differences in their
preference for instructional model. The majority of the students reported they prefer lecture-
based. The hybrid instructional model was chosen as the preferred model, and the flipped model
was least preferred. More student interview responses supported the perceptions in favor of
traditional classrooms because they offer interpersonal learning experiences with greater
accountability.

Perceptions of barriers to technology use. Access to technology, instructor and student
skill deficits, and the misuse of technology were cited for creating barriers to the use of
technology in learning. Students who reported problems with access related to problems with
the network infrastructure, and connectivity. Students identified instructor skill deficits as
perceived barriers to technology use. Both student and instructor misuse of technology were also
recognized by students as causing barriers to the use of technology.

Research Question 3. The third research question was: What is the perception of
instructors regarding the impact of TML on student engagement in their classes?

Delivery of course content. In order to engage students, more than half of the instructor
responses suggested the use of PowerPoint, Video, Online Discussion, or Class Website. Issues
surrounding TML uses of engagement were addressed, with instructor feedback mentioning the
disruption of cognitive engagement. Instructors felt that without traditional teacher mediation,
TML’s impact was not positive. Access was also discussed, as some instructors mentioned
insufficient access to technology services (Wi-Fi, and other software/hardware malfunctions).

Communication. With respect to how instructors use TML to communicate as a means

of engagement, online discussions and email are the primary media. Many issues surfaced
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regarding engaging students in this way. One instructor mentioned the lack of concern students
have for maintaining email correspondence. Issues with access were addressed in this context as
well, as faculty made it clear that there are technology and network challenges in certain areas of
campus. Another concern that was addressed is student use of cellphones in the classroom. One
instructor mentioned the distraction of students in class with cell phone use.

Assignments. Some instructors saw the potential to exploit the use of electronics in the
classroom, particularly with cell phones. The integration of technology as a tool of engagement
was mentioned as a way to mitigate student distractions with technology. Instructors who
exhibited a high level of comfort and use in technology were likely to perceive their use of
technology as more engaging. Instructors who exhibited challenges with technology use in the
classroom were less likely to assign the use of technology in their practice.

Engagement and achievement. In interviews and questionnaires, few instructors also
spoke to the three domains of engagement: behavioral, cognitive and emotional. Faculty
generally agreed that TML has a positive effect on behavioral and emotional engagement, but
did not agree as strongly to the cognitive engagement. A possible explanation for this is due to
evidence in our findings that instructors are clear that technology is a tool, in need of mediation
from the instructor. Another possible explanation is that there could be lack of clarity on
cognitive engagement than with the other domains of engagement used for the purposes of this
study. Some instructors exhibited a greater level of efficacy with TML and gave the researchers
multiple tools used in their practices, including gaming tools. Due to various instructor
perceptions of TML, some instructors may consider the use of technology in direct instruction,

while others may consider TML in other engaging and challenging ways. Finally, instructors
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perceived that TML used to communicate has a greater impact on student achievement, than
TML used to deliver instructional content or to complete assignments.

Research Question 4. Are there differences between instructional divisions in respect to
how instructors perceive the usefulness of TML instruction?

There were no statistically significant differences in the perceived usefulness of TML
instruction between instructional divisions. The mean scores for each division revealed that the
instructors in each division generally agreed TML positively affects student engagement and
achievement. The power for this analysis was weak, with a low p-value. Though not
statistically significant, the overall mean perceived usefulness scores were different across
instructional divisions. Instructor responses indicated instructors in the Health Science division
more strongly agree that TML positively affects student engagement and achievement than the
instructors in other divisions. The range in usefulness perceptions had a 0.52 difference between
the perceived usefulness scores. Responses from the Math and Science division had the lowest
perceived usefulness rating. These findings indicated instructors in the Math and Science
division perceived the usefulness of TML less favorably than other divisions. The mean score
for the Math and Science division (C) (M= 2.79) fell between “disagree” and “agree”. The
perceived usefulness scores for each division were consistent with the overall instructor
perceptions of TML on the three engagement domains as well as achievement. These scores
show instructors across the instructional divisions value TML as it contributes to student
engagement and achievement, yet are not strongly convicted of its affect.

Research Question 5. Are there differences between instructional divisions in respect to

the frequency of instructors’ use of TML instruction?
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There were no statistically significant differences in the frequency of the instructors’ use
of TML instruction between instructional divisions. On a Likert scale, each division scored the
overall frequency of use between “consistently” and “somewhat consistently”. Instructors across
divisions perceive that they use TML in most of their instruction, communication and course
assignments. There was a 0.25 range between the divisions’ frequency scores. This narrow
difference shows there is very little difference in the instructors’ perceived frequency of use of
TML between instructional divisions. Instructors across divisions were more in agreement in
their frequency of technology use, than in their perceived usefulness of TML. On average, the
instructors in all instructional divisions reported regular and consistent use of TML.

Research Question 6. Is there a difference in the perceptions of the use of TML on
engagement between students’ preferred instructional models (hybrid, flipped, and traditional)?

There was no statistically significant difference in the perceptions of the effect of the use
of TML on engagement between students grouped by their preferred instructional model (hybrid,
flipped, or traditional). Despite the inferred differences in the level of technology use in each of
the instructional models, students selecting one instructional model over the others did not
perceive TML to have a significantly greater or less impact on student engagement. Slight
differences in student perceptions were found between the groups. Students who selected flipped
classrooms perceived TML to more positively impact student engagement than students who
selected hybrid or lecture based classrooms. Students who selected lecture based classrooms
scored the impact slightly higher than students who selected the hybrid instructional model.

Research Question 7. Is there a difference in the perceptions of the use of TML on

achievement between students’ preferred instructional models (hybrid, flipped, and traditional)?
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In the analyses on the perceptions of instructional models as means of positively
impacting student achievement, there was no statistically significant differences. The analysis
resulted in a low p-value, prompting the researchers to analyze the general achievement scores
over the two mainly represented instructional models. When considering the qualitative and
quantitative results on the hybrid and lecture, the researchers performed an additional t-Test as
well as a Wilcoxon Signed Rank for further analyses, in comparison.

Post-hoc analyses. With instructional models as means of achievement, the null
hypothesis was retained based on the quantitative findings. However, when the F group was
eliminated, there was a statistically significant difference between the perceptions of TML in
both instructional models (p=0.01). Possible explanations for this variance was more familiarity
with hybrid and lecture/traditional models, rather than flipped models. Also, students may
consider that hybrid classrooms (M= 3.28) give students multiple access and control of the
learning material, while still providing that teacher-led facilitation in traditional (M= 2.92).
While students perceived these models to engage students differently, it did not corroborate with
the qualitative findings, where students preferred traditional instructional models over hybrid
models on impact of course grades. Further, while not a focus of this study, Student
Questionnaire Questions 29 through 31 revealed the mean scores for how students perceived the
model’s impact on achievement were: flipped (M= 2.43), hybrid (M= 2.86), and traditional
classrooms (M= 3.23). This anecdotal finding supported the qualitative findings. Students
desired the traditional model over the hybrid model when asked directly about the academic
impact of instructional models. However, when students consider TML’s impact on course
grades across the three domains of engagement—behavioral, cognitive and emotional—there

was a statistically significant difference in favor of the hybrid model. Context of engagement
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and achievement is to be considered when comparing instructional models. In this study, it was
clear that students who found hybrid models to be more engaging also found TML’s impact on
achievement to be greater. However, aggregately, students agree that traditional models impact
achievement more. One possible explanation, given the interview data, is that students see the
greatest academic impact of TML coming from traditional classes where facilitation is more
likely; yet if they prefer hybrid models, they could persist with increased usage of TML.

In the case of the auxiliary analysis, the researchers wanted to know if there is a
difference between the instructor’s perceptions of frequency and usefulness in the instructional
divisions? The frequency scores were derived from a metric of use— “occasionally” to
“consistently;” the usefulness scores were derived from a metric of agreement— ““strongly
disagree” to “strongly agree.” Due to the close aggregate scores in usefulness perceptions
between the divisions, the researchers compared these perceptions across each division to see if
there were divisions whose data showed differently. The nonparametric analysis (p= <0.0001)
was performed for each of the divisions, suggesting that there is variance between the groups.
Additionally, the Humanities, Math and Science, and the Social Sciences and Education
divisions showed statistically significant differences in their perceptions of TML frequency and
usefulness. The Health Sciences division did not have statistically significant differences
between their perceptions. This possibly shows that instructors in soft disciplines, as suggested
in Adams (2002), may perceive their concerns differently than hard disciplines. Similar to
Henrickson’s (2007) results, there also could be variance in the access to technology that each
division experiences, impacting the perceptions of frequency of TML, supported by some of the

qualitative data found in this study.
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Relation to Previous Research

The following section presents the findings from this current study and how those
findings relate to previous research and literature on instructor and student perceptions of TML
and the effects on student engagement and achievement. This section is organized by the themes
that emerged from the review of both qualitative and quantitative findings for each research
question and the relationship those findings have to prior research and literature.

Technology uses. All respondents reported using some type of technology in instruction,
communication, and assignments, which is 15.6% higher than the percentage reported by
Martirosyan et al. (2017, p. 17). The technologies and uses reported in the current study were
similar to those reported by Moseley (2010). Various technologies were reported by the
instructor participants to be used to deliver instruction, communicate and to complete
assignments. The prior research did not separate the instructional, communication, and
assignment uses of technology. Both Moseley’s (2010) study and the current study found a high
use of video technology, class websites, and PowerPoints. Online discussions however, were
reported more often in the current study (67%) than in Moseley’s 2010 study (12%). Other
instructional uses found in both studies included audio, online quizzes, email, library databases,
simulation software, Microsoft Office products, calculators, blogs, and the use of social media.

The percentages of technology use reported in the current study were generally higher
than the percentages reported in the previous research. This finding is consistent with the growth
and use of technology in general. Prensky (2001) reported a shift in the culture of educational
environments to embrace technology and its use as the generation known as digital natives enter

into postsecondary education. Metlitzky (1999) described the growth of technology use in
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education over the last 60 years and the natural progression for these new technologies to be used
in educational practices.

The technologies reported most often by instructors, like PowerPoint and video, are
technologies that have been around longer than those that were not reported as often like gaming
and online software. These findings are consistent with Geoghegan’s (1994) research on the
perceptions and willingness of instructors to integrate technology into instructional practices.
The previous research classified 3% of instructors as those who were willing to use new
technologies as they became available while 12% were willing to experiment with new
technologies and 35% wanted to have research to support technology use prior to implementing
the uses into their instructional practices. PowerPoint, email, videos, and online discussion
boards were also mentioned in instructor and student interviews more often than other newer
technologies like Padlet and World of ClassCraft.

Jaschik and Lederman (2016) found varied levels of faculty use of LMS. This is
consistent with the findings in the current research where instructors reported varied levels of use
of the LMS. One instructor noted that having a course page set up in the LMS is a minimum
requirement for all courses. Most faculty reported using the LMS for syllabus information,
record grades, and provide students with course related materials. These findings are also similar
to Martirosyan et al. (2017). Instructors reported using the basic features of Blackboard and had
not begun to integrate more advanced uses.

In addition to learning management systems, other online tools and learning resources
were reported as being used by participants. These included programs like YouTube,

MyMathLab, textbook websites and interactive learning sites. Martirosyan et al. (2017) also
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found that instructors integrated online learning tools and resources into instruction and
assignments.

Acquisition. The current research revealed that instructors are more inclined to search
for and learn about implementing new technologies on their own or a combination of
independent learning and professional development. However, according to Georgina and Olson
(2007, instructors receiving training in small groups with a trainer were more likely to
demonstrate technology literacy and embed technology into practice. Very little prior research
was found on the ways instructors prefer to learn and receive training to acquire new technology
skills.

Instructor and student responses in the current study revealed that students are being
offered a course in basic technology use and can receive technology support through the library
and media services. This is consistent with the recommendations of Aragon and Johnson (2008).
They suggest that institutions offer help desk staff and introductory computer classes for
students.

The research conducted by Yesilyurt et al. (2016) supported Bandura’s self-efficacy
theories and found teacher self-efficacy, academic self-efficacy, and computer self-efficacy
could explain much of the variation in instructor attitude toward using technology in learning
environments. They further recommended pre-service teachers receive professional
development on computer use and instructional technologies to support self efficacy perceptions.

Perceptions of use. According to Moseley (2010), perceptions of technology’s
effectiveness can be linked to frequency and use, and there is enough research to suggest that
there are commonalities in student use and the relation to technology (p. 29). Overall both

students and instructors perceived TML’s impact on student engagement to be positive. Moseley
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(2010) suggested that there is an agreement between students and instructors that TML is
generally found to be useful in the classroom (p. 109). This finding is consistent with the
quantitative findings in the current research. The overall mean usefulness scores of students (M=
3.04) and instructors (M=2.94) were interpreted to mean students and instructors generally
agreed that technology has a positive impact on engagement and achievement. Student
perceptions were slightly higher than those of the instructors. Qualitative findings however,
demonstrated there were mixed perceptions of the usefulness of TML. Both students and
instructors reported advantages and disadvantages in the use of technology to mediate learning.

Martirosyan et al. (2017) reported on the perceptions of instructors as they relate to the
barriers to successful technology use. Some perceived technology use to be time consuming.
This, however was not noted in the current research as a factor that interferes with the use of
technology in instructional practices. One instructor said she evaluated the use of technology to
determine if its use was appropriate for the instructional goal or to determine if there were
different, more effective means of teaching and learning the course content.

Martirosyan et al. (2017) also found instructors perceived the lack of institutional
investment and support as well as outdated technology as barriers to technology use and
integration into instructional practices. The current study, however, did not reveal these
perceptions among instructors. In fact, instructors reported that technology support and training
services are regularly available and provided by the institution. Support has been provided to
help instructors develop and present content that is ADA compliant. The qualitative responses
indicated an overall satisfaction with the availability of training at the institution.

Barriers to use. Student and instructor perceptions of the barriers to using technology to

mediate learning were compared to those found in prior research. Specific barriers to technology
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use included access, misuse, perceptions of instructor and student efficacy, failure of technology
to meet the instructional purpose, and instructor buy-in.

Access to technology. Dependable access to technology is critical to student and
instructor use. The OECD (2015) reported student access to computers has increased on average
to one computer for every one and three fourths students. The OECD also reported that access to
computers impacted the willingness of instructors to use technology in instruction. Instructors
from the current study, however, reported that only about 80% of their students have dependable
access. The estimate of students with dependable access is more consistent with Lenhart’s
(2015) research that found that 80% of American teens have access to a desktop computer and
90% have access to the internet through a mobile device. Other accessibility issues reported in
the current research included slow internet speed, lack of internet connectivity in specific
locations on campus, and occasional issues with the compatibility of devices with available
interface cables.

Student and instructor competencies. Martirosyan et al. (2017) found that instructors
perceived a lack of technology competency as a barrier to technology use. A lack of technology
competencies was reported by both students and instructors in the current study as a barrier to
technology use or receiving a benefit from its use.

Instructor participants from the current research study frequently noted that students were
not as skilled at technology use as the students may believe that they are. The college provides a
course in computer literacy aligned to the goal of preparing students with the basic computer and
technology skills necessary to navigate a technology-rich learning environment. Despite the
availability of the course, it was reported that some students either do not take the course because

they have a background or credit that allows them to be exempt or they enroll and do not put
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effort into receiving the most benefit from the course because they may believe they already
possess the computer literacy skills being taught.

Failure to meet instructional needs. Several responses to interview questions revealed
some instructors believe that the use of technology is not always appropriate for meeting an
instructional need, and cautioned against the use of technology for technology’s sake. The third
stage of Rogers’ (1962) diffusion of innovation theory described the point when an innovation
supersedes another idea. Instructors from the current research described times when other tools
and practices were not inferior to the use of technology to teach a specific skill or idea.

Misuse of technology. Both instructor and student participants from this study revealed
the perceptions that technology can also be a nuisance to instruction and interfere with their
willingness to use it in the classroom. In the current study, several instructors and students spoke
to the fact that the misuse of technology had a negative impact on the learning environment. One
student even revealed that cellphones are generally “used for gaming and ignoring the teacher”
(SX5). Martirosyan et al. (2017) also reported that participants from their study felt that
technology was a distraction in their classroom. According to Currie (2015), distracted learners
lag in engagement causing in-class materials and activities to be less beneficial to learning (p. 2).

Instructional divisions. A comparison of perceptions of usefulness and frequency
between instructional divisions was done in the current research. No statistically significant
differences were found between divisions in either usefulness or frequency. Instructors in the
Health and Science division more strongly agreed that TML positively affects student
engagement and achievement than the instructors in other divisions.

Metlitzky (1999) found that the Political Science division reported using more different

types of technology than the Mathematics or English divisions. The English department
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however, reported more frequent use of the internet, online discussion groups, and conferencing.
The current study however, found there were no statistically significant differences in the
reported frequency of TML between instructional divisions. The qualitative responses did show
differences in the applications and types of technology used, but did not suggest differences in
the frequency of use.

Henrickson (2007) reported a phenomenon where instructors self assessed as low users of
technology in divisions where there is greater access. Henrickson rationalized the finding by
explaining that access to technology could have been the reasons that the instructors in soft
disciplines were not able to support higher-order concerns with technology use. Particular to
Henrickson’s study, the science and technology disciplines received technology packages sooner
than other disciplines (p. 163). Henrickson further asserted that other disciplines’ lack of
exposure to newer technologies can potentially produce false positive perceptions, an elaboration
that may explain why certain disciplines might rationalize technologies and its uses differently
(ibid). Very little research was found, however, that dealt with divisional differences.

Perceptions of instructional models. Several instructional models for course delivery
have emerged over time. Within these models, institutions and instructors have embedded
technology in various ways to meet student needs. The on-campus courses offered at the
institution in the current study included traditional, flipped, and hybrid instructional models.

Martirosyan et al. (2017) reported traditional instructional models as a favored
instructional practice by 24% of the respondents (p.13). He noted, “The notion of balance
(between technology and lecture) in the classroom was the most prevalent general comment...”
(p. 16). Instructors specifically identified the characteristics of collaborative hands on learning

experiences available in traditional instructional models as beneficial to student learning.
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Bergmann and Sams (2012) characterized a flipped classroom experience as one that can
personalize the learning experiences for students (p.28). Over time the flipped classroom model
evolved into the flipped mastery model where students progressed through the course content at
their own pace in an effort to support mastery of that content. Bergmann and Sams explained
that flipped classrooms are designed to focus on the learner.

The researchers found that students preferred the hybrid class (M=3.28) over flipped (M=
3.21) and a traditional lecture based model (M= 2.92) with respect to student achievement. This
was only statistically significant when the hybrid instructional model was compared to the
traditional model in an independent t-test. Prior research described characteristics of the hybrid
instructional model that contribute to student perceptions. Jaggars (2011) asserted that hybrid
and online modalities provide freedom from the constraint of physical classroom space and allow
administrators to lower the availability barrier (pp. 24-25). Agostini (2013) determined that
students prefer having a choice in the modalities of coursework. Sewell (2016) noted that,
“students in online and hybrid courses required more discipline, better time management, and a
knowledge of technology that many students did not possess” (p. 84). Moreover, Sewell also
found that students were more likely to fail or withdraw from online and hybrid courses more so
than traditional courses.
Discussion and Conclusions

As community colleges and instructional practices evolve to meet the needs of the
students they serve, so do the uses of technology in those learning environments. Community
colleges and universities are eminently concerned with the impact technology use has, and can
have, on engaging students and preparing them for success. The increase of technology

resources has ushered in a growing concern for research to provide insight into the perceptions
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and implications of its uses in education. It was evident throughout this research that technology
is and will continue to be embedded into the instructional practices in higher education, yet
should remain at the forefront of conversations concerning best practices for its use. These
conversations should help guide leaders in making sound decisions for the institution, its
instructors, and its students and help to avoid chasing fads and spending money that may not
benefit students.

Not only did the instructors share their instructional, communication, and assignment
uses for their courses through questionnaire and interview responses, the research team was able
to observe the technologies available for use throughout the campus. State of the art computer
labs, training facilities, and real world technologies from broadcasting studio equipment to
technologies needed for 21st century healthcare are part of the school’s efforts toward providing
students with a technology rich learning environment. The request of the institution for research
to gain the insight and perspective of both students and instructors shows a concerted effort on
the part of the school’s leaders to understand the current uses and perceptions.

Technology uses. The current study generally included a higher representation of
technology use than similar previous studies. This finding was not surprising. It was expected
that the growth of technologies and the acceptance of technology over time would yield higher
frequency of use. Over time technologies are becoming more user friendly and less reliant on
owning and using specific hardware or platforms. The higher use of technology may also be due
to the development and increased use of powerful educational tools like learning management
systems (LMS). LMS provide a single platform for instructional materials, links to resources,

communication, assignment completion, as well as post grades and provide a place for students
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to receive feedback. Instructors may also include more technology into instructional practices to
fulfill institutional requirements or expectations.

Acquisition and acceptance. The evolution of new instructional hardware and software
has created a need for instructors and students to acquire skills for its use. The acquisition of the
technology skills necessary for mediated learning is vital to proficient and successful use in
instructional environments for instructors and students alike. The study revealed instructors
perceive that students have not acquired the technology skills necessary to mitigate learning
environments with high levels of technology use. It is important to consider the way instructors
prefer to acquire technology skills and learn about new technology compared to the research on
the type of trainings that yield greater literacy with technology. Georgina and Olson (2007)
revealed instructors learn better from small group faculty forums with a trainer yet 51.42% of the
participants reported their preference is to acquire technology skills through self-study.

The researchers sensed a lack of instructor buy-in with technology use on campus. This
lack of buy-in may be creating a barrier which hinders instructors from integrating technology
into their instruction. Roger’s Diffusion of Innovation theory would argue that instructor buy-in
is dismal due to missed steps in the diffusion process. To further explain, Roger (1962) would
argue that while innovations can occur in very fluid ways, implementation follows a decision to
reject or adopt an innovation, employing the use of the innovation (pp. 172-175). This process
explains how new innovations are communicated, introduced through certain channels over a
sustained period of time, and finally adopted and implemented. Under Rogers’ theory there are
five well-defined stages one must cycle through before adopting any new innovation. These
stages are, trialability, observability, relative advantage, complexity, and compatibility. Through

the stages Rogers illustrated that an individual must be introduced to a new innovation and have
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the chance to test it, observe its results, see that it is supersedes other products, be able to
understand and operate it with minimal difficulty, and it must meet the needs of the individual.
After one has cycled through these stages then adoption can take place. If these stages are
breached the adoption of a new innovation is undermined. Thus, in this case technology
integration lags and the fidelity of implementation is subpar.

Another explanation of why instructors struggle with technology use and integration may
be attributed to Davis’ (1989) study of the Technology Acceptance Model (TAM). The (TAM)
would accredit the failure to adopt technology to low perceptions of usefulness and low
perceptions of ease of use. Davis stated that perceived usefulness was the strongest indicator for
technology use (p. 333). If instructors cannot see the usefulness of technology, then they are less
likely to integrate it into their instruction. Moreover, if instructors cannot easily operate
technology then it will be seen as an obstacle to overcome and will dread using it. When
technology becomes inconvenient it negatively affects instructors and students alike.

The increased use of technology in learning environments and specifically learning
management systems will require professional development and learning opportunities for
instructors to enhance their perceptions and efficacy of technology use. Prior to acquiring
technology skills, instructors need the assurance that their time and money will be well spent. It
is important to consider the Technology Acceptance Model (TAM) when considering the
acquisition of the skills. Davis (1989) reported perceived usefulness as the most important
indicator for technology use. Instructors will be more willing to acquire and use skills to embed
technology in learning environments if they perceive it as useful.

Access to technology. Radovcic (2010) found that students classified as low

socioeconomic status have limited access to resources. According to Vygotsky’s theory of zone
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of proximal development, children develop and construct learning based, in part, on the
facilitation of an expert until that skill is obtained. Congruent to the use of technology as a
cultural tool, access to and facilitation of these tools are a necessary component. Without access
to these tools necessary to construct learning, students may experience barriers that interfere with
learning. This could explain some of the instructors’ resistance to the use of technology. Other
issues dealing with network accessibility and infrastructure were also reported by instructors and
students that interfere with dependable access. These issues dealt with platform interface issues
as well as consistent access to wireless connectivity.

Misuse of technology. The lure of the internet, social media, and text messaging is
enticing. Not only is it convenient, but it is also ever present and simply a fingertip away.
Instructors are forced to vie for the students’ attention instead of focusing on facilitating
learning. It is at this point that technology becomes adversarial and instructors’ perceptions of
technology use in the classroom is negatively influenced

Impact of TML on engagement and achievement. In the instructional delivery
transaction, both instructor and student’s overall engagement means (averages of the three
domains) were the same, suggesting that both generally “agreed” that TML positively impacts
engagement. In the communication transaction, instructors had an overall lower perception score
than the students, suggesting that while instructors generally agreed, they may have experienced
difficulty in reaching their active students through electronic means. The last transaction,
assignments, showed that instructors also had an overall lower agreement average than students.
This could suggest many possibilities, however, it is bears noting that the difference could
interpret a cognitive dissonance with respect to how instructors and students perceive the quality

of technology-mediated assignments.



149
PERCEPTIONS OF TECHNOLOGY-MEDIATED INSTRUCTION

In perceptions of behavioral engagement, students generally agree that TML practices
make a positive impact, with the strongest impact in the assignments transaction and the weakest
impact with instructor delivery methods. This contrasted in the reverse with instructors, who
reported that TML has its strongest impact with their delivery methods and the weakest impact
on assignments. The contrast could be explained, in part, by the perception of what is expected
to remain on-task and complete work. The contrast also reveals the need of both perceptions for
a holistic perspective on this phenomenon.

Regarding perceptions of cognitive engagement, students reported the strongest impact of
TML on completing assignments, and the weakest impact on instructor delivery of instruction.
Conversely, instructors reported TML’s strongest impact in the delivery of instruction
transaction and the weakest impact in the assigning of work or tasks. This contrast could exist
due to how both perceive the learning process. In this case, the student and instructor
perceptions of learning may reveal different expectations for effective learning experiences.

Analyzing differences in perceptions of emotional engagement, students reported TML’s
impact the weakest in both delivery of content and in communication with peers and instructor.
In completing assignments, students reported TML’s impact on emotional engagement to be the
highest of the three transactions. The lowest instructor perception of TML’s impact was in
completing assignments, with the highest score in the communication transaction. For the
students, the higher score possibly suggests that TML is more effective in helping students
emotionally due to perceptions they may have regarding instructor expectations on evaluating
material learned. For the instructors, the transaction of effective communication potentially

provides scaffolding and clarity of expectations, and uses of technology may assist in the
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communication process. As a result of this study, it became obvious that both instructors and
students perceive TML’s greatest levels of engagement differently.

Instructional divisions. There were no statistically significant differences between any
of the instructional divisions regarding the perceived frequency of use of technology or the
perceived usefulness of technology. The findings were surprising based on the personal
perceptions of the researchers regarding the use of technology in various career fields. The
researchers thought that there could be divisional differences in the perceived frequency and
believed the Business and Technology department would have reported greater perceived
frequency as well as greater perceptions of usefulness. One possible explanation for little
variability was the small number of respondents to represent the divisions. Another explanation
for such little variability of perceptions of frequency is the perceptions of appropriate use of
technology based on the learning objective. Instructors may have answered based on frequency
relative to their perceptions of what they believed to be appropriate in respect to the learning
objective. Instructors may have based their responses of perceptions relative to their
perspectives on purposeful and relevant use.

Perceptions of instructional models. The characteristics of technology use varies
between instructional models. Traditional lecture based models of instruction are now blending
face-to-face instruction with the advantages of TML, thus allowing the instructor to be more of a
facilitator while student make deeper meaning of their learning. Flipped classrooms are
generally student focused and allow students to move through the course content at their own
pace. This concept is not as common and could be foreign to some students. Therefore, some
students in this study may not have experienced a flipped classroom learning environment and

were unable to provide perceptions of this model. Hybrid models are characterized by a mixture
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of online instruction and assignments with occasional class meetings. Students may have
preferred this model since it gives them access to face-to-face instruction while reaping the
benefits and flexibility of online learning. It is important to recognize how each of these
instructional models can fit the individualized needs and learning styles of the learners. Sewell
(2016) noted students were more likely to withdraw or fail in an online or hybrid course than
traditional courses and explained ‘““students in online and hybrid courses required more
discipline, better time management, and a knowledge of technology that many students did not
possess” (p. 84).

Overall, students perceived flipped and traditional lecture based models for instructional
delivery to have a more positive impact on student engagement than the hybrid instructional
model. The perception is reversed when students considered the impact on student achievement.
They reported that hybrid instructional delivery has a greater impact on student achievement than
the flipped model or the lecture based traditional model. The differences in perceptions may be
explained by student experiences or familiarity with each of the instructional models. Students
may have more experience and familiarity with hybrid and traditional models, as opposed to
flipped models. Also, students may have considered that hybrid classes (M= 3.28) give students
multiple points of access and autonomy in their learning experiences, given that hybrid models
combine the uniqueness of traditional (M= 2.92) and online models (for the purpose of this
study, this variable was not considered). While students perceived these models to engage
students differently, it did not corroborate with the qualitative findings where students preferred

traditional instructional models over hybrid models.
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Limitations

Several limitations appeared in this study. The findings of this study may only be
relevant and transferable to community colleges with similar demographics. Questionnaire and
interview responses were collected on a voluntary basis. The questionnaire instrument was
disseminated to students and full-time instructors via institution email addresses, thus some
students and instructors may not have opened the email that contained the online questionnaire
requests. The respondents were also asked to self-assess their use of technology in the
classroom, thus it was listed as a limitation because self-assessment may not reflect actual use.
Also, during the time this study’s questionnaire was disseminated students and instructors were
inundated with several other survey requests which may have deterred potential respondents.

Another limitation in this study pertained to the sample size needed for each data
set. The absence of necessary statistical data likely influenced the parametric data and power of
the statistical analyses. This study surveyed 35 instructors and 96 students, which were far
below their statistical minimums. The study was a primarily qualitative study; thus the methods
were triangulated to confer with the findings from the limited sample sizes.

An additional limitation was an underrepresentation of some instructional divisions. This
underrepresentation may have been due to apathy, lack of time, or fear of compromised
anonymity which could lead to retaliation. Moreover, there was no way to link student data to
instructors without revealing specific information about courses. Linking course information to
the surveys could have also deterred respondents from honestly reporting frequency of use of

technology.
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Recommendations

The study revealed trends in the data that have implications for both institutional
practices and further research. Recommendations for practice and further research are presented
in this section.

Recommendations for practice. The implications for practice have been divided into
five categories: communication, technology access, on-boarding student technology literacy,
professional development for instructors, and policies for technology use. A strategic plan for
technology integration and diffusion should be developed or amended to include steps to
eliminate accessibility barriers, establish and coordinate a single Learning Management System
(LMS) for instructor and student use, and create a culture of shared enthusiasm for technology
acceptance and integration with both instructors and students. This should be done through
professional development tailored to the needs of instructional divisions, and through a process
for onboarding student technology skills and practices that will meet instructor expectations and
course requirements. Significant technology purchases should be postponed to ensure alignment
to the revised strategic plan and shared vision.

Communication. A strategic plan that emphasizes communication is paramount to the
success of technology integration. Students’ feedback is vital, as it can inform leaders of the
uses and applications of technology from a learner’s perspective. Interviews revealed that
students and instructors felt disconnected from the decision-making processes concerning
institutional technology. The planning committee should involve both student and instructor
groups to be involved in the decision making. Accordingly, the first recommendation proposes
that a portion of a strategic plan focus on increasing organizational communication and garnering

input from stakeholders through dialogue. These discussions will guide the development of a
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shared vision for institutional technology, create a culture of collaborative decision making and
foster greater stakeholder buy-in which could lead to increased technology implementation and
promote a greater sense of choice in curriculum design. Giving the instructors a voice in the
matter could open the door for stronger communication between instructors and

administrators. This strengthened line of communication flows both ways. Administrators
would be able to set and communicate policies regarding technology usage and expectations
pertaining to course syllabi, grades, and feedback. Regular surveys revealing student and
instructor perceptions should be used as part of the informed decision making process for the
strategic planning of institutional technology. The committee should be included when changes
to institutional purchases, processes and policies are considered.

The communication plan should also include ways to inform students and instructors of
new and existing resources provided by the institution. Instructors and students need to be aware
of the tools and support services available. The process for device checkout and the technology
services available to students should be included in new student induction, and featured in
campus communications and advertisements. Instructors can advertise the resources to students
to mitigate barriers to technology use.

Technology access. Reliable access and connectivity to technology on campus is vital to
enhance Technology-mediated Learning (TML) practices. The second recommendation
addresses bolstering both student and instructor access to technology and learning
resources. During the course of student and instructor interviews, both groups noted barriers to
technology access, resources, and connectivity. One newer building on campus was reported to

have limited or inconsistent Wi-Fi access. Thus, it is recommended that the institution determine
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the areas in which connectivity is problematic and invest in the equipment needed to establish
consistent Wi-Fi access in those areas.

While technology resources are available on campus, instructors perceive between 10%
and 20% of their students do not have reliable access to the hardware needed for use off
campus. This could impact an instructor’s decision to embed technology into the requirements
for their classes. The institution’s website describes student support services that are available to
include computer laptop checkout. It is important for instructors to have information regarding
the student support services available. This would not only allow them to include the
information on their course syllabi and help them to advise students when a need arises, but it
would also alleviate the fear instructors may have of adding unnecessary challenges for their
students.

In addition to connectivity and student access, the variability of interface cables and
available tools between classrooms were also a concern for instructors. In an effort to keep costs
down while still addressing the problems caused by variability, the institution should establish
uniformity of teaching stations within divisions or buildings. This could be done by pooling and
moving similar connections and resources to one division or building. Instructors should be
made aware of the changes in advance and the change should take place when it would be the
least intrusive to instruction.

Some students reported a lack of access to course materials from previous courses during
the time they are completing clinical internships as a barrier. The e-Learn course management
system should be configured to allow students access to course materials through to completion
of their program. If this is not an option within the e-Learn program, students should be advised

to download important materials prior to losing access.



156
PERCEPTIONS OF TECHNOLOGY-MEDIATED INSTRUCTION

On-boarding student technology literacy. Students who enter the community college
have a wide variety of technology skill levels, as well as levels of access to technology. A third
recommendation is for the institution to continue to support and refine the current on-boarding
process based on the feedback of instructors from each division.

In respective programs, the students take a course regarding the use of technology. The
responses reflected positively on the impact it had on their ability to engage with technology in
their courses. The student responses in this research did, however, demonstrate a need for the
course to include projects and assignments that are representative of the various types of
assignments used in other classes. Feedback and collaboration between divisions would provide
a more comprehensive approach to the development of assignments for the orientation seminar
to be representative of the expectations students will have in later coursework. The seven-week
orientation seminar should then be adjusted to provide the on-boarding training that is reflective
of the feedback from the divisions and include assignments that mimic the technology literacy
needed to be applied with new learning.

The course should be a requirement for all new students. The student’s technology skill
levels would be assessed at the beginning and end of the orientation seminar using a pre- and
post-assessment of TML. The data from these assessments will be used to guide further tutoring
and instruction as an effort to mitigate ethics of care for those without personal access or certain
skill sets. The researchers suggest an instrument that captures perceptions of frequency,
perceived usefulness, types of technology, and their impact on student outcomes similar to the
student questionnaire used in this research. During the first orientation sessions, students should
become familiar with the technology that is used on campus, how to access and utilize learning

management systems and become familiar with the technology support services available to
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students. The remaining coursework should be differentiated based on the technology skill level
reflected on the beginning assessment. The students with greater need will be paired with peer
mentors or library support staff to assist students in the use of technology. Revising the on-
boarding process to include these supports in the orientation seminar may increase student
comfort with accessing assistance, after the orientation course and decreased incidents of
technology interference in future learning activities.

The institution should offer technological refresher sessions periodically throughout the
year for students who continually struggle to build their technological skills. These sessions
could be offered by the library staff on a rolling schedule. The refresher sessions would be brief,
and designed based on the feedback received through the orientation assessments. These sessions
would also be a great way to include peer mentors and possibly other technologically advanced
students who are willing to teach other students.

Professional development. This category of implications offers a unique mixture of fine-
tuning current practices and introducing some new practices. The fourth recommendation for
practice is for the community college to employ greater use of the Distributive Technology
facilitators for campus wide, instructional division, and course specific professional
development. Professional development sessions should be intentional and practical to
instructors’ needs. In light of the data that show instructors are more likely to acquire
technology skills independently rather than in professional developments, the institution may
consider providing a bank of independent study learning modules aimed to develop educational
pedagogy with technology use. The community college administrators should regularly assess
instructor perceptions and encourage feedback on technology acquisition in order to track the

climate amongst instructors and meet their needs. Each professional development session should



158
PERCEPTIONS OF TECHNOLOGY-MEDIATED INSTRUCTION

start with clear objectives and end with steps or products for instructors to apply moving
forward. To aid in this matter, instructors who are early adopters could serve as peer mentors
and facilitators for other faculty members. This peer mentor approach allows for more
collaboration and cultivates more buy-in amongst faculty as they may feel less vulnerable about
skill deficits in working with peers. In addition, designated instructors who are early adopters
could be used as technology coaches that would specifically focus on how to use technology to
engage students in learning. These coaches could also be tasked with gathering data to
determine the effectiveness of TML.

Institutional policies for technology use. The fifth recommendation for practice is to
establish institutional policies that will establish continuity for students and allow for instructor
autonomy, flexibility and ease of use within those policies. The number of learning management
systems used throughout the campus should be limited to a single system. The D2L e-Learn
management system is the only one endorsed and supported by Distributed Education for the
institution. Thus, instructional policies surrounding D2L implementation should be revised and
streamlined to allow for more ease of use for instructors. Instructors need to have a LMS that
they can access and modify remotely instead of having the distributive facilitators have the only
access to modify. Students reported being confused by the use of various class websites and
other management systems to house course materials and provide links to learning resources.

While the use of one campus wide learning management system may not be feasible,
depending on the nature of a course, each instructional division should exhibit a level of
uniformity. Instructional divisions could establish uniformity by using a set learning
management system in order to establish consistency and lessen the number of learning

management systems that faculty and students must master. Each instructional division could
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have a webpage outfitted with resources and communication specific to the division that could
serve as a hub that students and instructors can access.

Recommendations for further research. This study looked at trends of technology
usage across a college community. Additional research is needed to examine technology uses
within each of the five instructional divisions. This inquiry could bring deeper understanding of
the ways the technology needs and usage shifts among disciplines. Exploring the different
learning management systems used in courses and divisions could shed more light on the needs
of specific disciplines when it comes to the use of TML.

Additional research is needed in several areas of technology. There is a need for more
comparative research on technological tools in general. Ownership and usage of said tools can
vary based on age, race, gender. A study designed to compare the technological tools owned and
used by a diverse group of students and instructors could potentially speak to cultural,
generational, and gender differences pertaining to technology. This type of information could
help make technological acquisition and integration more effective in meeting the needs of
instructors and students. Likewise, research focused on instructional delivery methods is crucial
for meeting the demands of non-traditional students and supporting diverse learning
needs. Lastly, the use of gaming and digital media to enhance the learning experience and
increase engagement amongst younger students warrants more study.

Personal Reflections

Through this research opportunity, we have experienced organizational leadership and
change peripherally through the lenses of student and instructor stakeholders in a learning
organization. Contemporary issues like technology-mediated learning (TML) warrant intentional

research to capture the perspectives of those most impacted by its use. As educational leaders,
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this experience has revealed a deeper understanding of how stakeholder perspectives can
influence strategic change and the acceptance of institutional initiatives.

The most valuable take away has been to reflect on how the variability of personal and
professional experiences can impact practice. Each of us came into this research with
preconceptions about technology as well as personal beliefs concerning the best practices for its
use. Through this research and our work together, we are able to more deeply identify with the
role of educational leaders in the process of strategic change. We have developed a greater
respect for the research process and the importance of using that research to give a voice to both
students and instructors. The experience has also taught us the value of using research to guide

leadership and decision making practices.
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Appendix A

Instructor Informed Consent Letter

Middle TN Community College Technology Study
INFORMATION AND CONSENT FORM
Introduction:

You are invited to participate in a research study investigating the impact of classroom technology on the
engagement and achievement of students. This study is being conducted by Sheri Coulter, MarQo
Patton, and Candis White, students in the College of Education at Lipscomb University under the
supervision of Dr. Deborah Hoggatt, a faculty member of the Doctor of Education Program. You were
selected as a possible participant in this research because you are an instructor in the organization we are
researching. Please read this form and ask questions before you agree to be in the study.

Background Information:

The purpose of this study is to understand ways in which technology-mediated instructional practices
(TML) impact student engagement and achievement in a community college setting. Approximately 300
people are expected to participate in this research.

Procedures:

If you decide to participate, you will be asked to complete a questionnaire giving the researchers feedback
on perceptions of technology use and usefulness in instruction. This study will take approximately 20
minutes to perform. Should you choose to participate further, interviews will be formed based on
voluntary providing of an email address. Interviews and focus groups will last 30 minutes and will not
extend without permission. Though recorded, your identity will not be published. Please read risks and
benefits of the study for more information.

Risks and Benefits of being in the study:

The study has minimal risks. First, you are providing information regarding your perception of
technology in ways to learn about how technology engages students. Though highly beneficial, your
anonymous responses will give the researchers a better understanding of how technological engagement
influences or benefits student achievement. The likelihood of your feedback directly connecting with your
identity (name and contact information) is highly unlikely, unless you desire to participate further in
interviews or focus groups. There will be a risk regarding the college division with which you are
affiliated, however, no published information will compromise anonymity. Secondly, should you agree to
participate further in interviews and focus groups, you risk your identity (name and contact information)
being made known to the researchers and/or fellow participants of the focus group. You should feel free
at any moment of the questionnaire, interview, or focus group to stop should you feel the need to.

Being in the study provides your community college with valuable information on how to incorporate
engaging ways to enhance your teaching experience. Your honest feedback provides the researchers with
information that will help us think toward better and more career-aligned learning experiences. Your
input is vital to understanding how various instructors address student engagement through technology.
The study will not have the identities of people or of the community college published. However, there
are no direct benefits to you for participating in this research.
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Confidentiality:

Any information obtained in connection with this research study that can be identified with you will be
disclosed only with your permission; your results will be kept confidential. In any written reports or
publications, no one will be identified or identifiable and only group data will be presented. No one at
(Institution Name) Community College will know your results. This information will be disclosed to the
Internal Review Board and the Juried Review Committee at Lipscomb University for the purpose of
conducting a Capstone Research Project and dissertation defense.

We will keep the research results in a locked file cabinet at Lipscomb University, and only the researchers
named in this form and our advisor will have access to the records while we work on this project. We will
finish analyzing the data by November 1, 2017. We will then destroy all original reports and identifying
information that can be linked back to you. Audio recordings will be made, but only the researchers listed
in this form will have access to the audio files. These files will be destroyed after December 1, 2017.

Voluntary Nature of the Study:

Participation in this research study is voluntary. Your decision whether or not to participate will not affect
your future relations with (Institution Name) Community College in any way. If you decide to participate,
you are free to stop at any time without affecting these relationships.

New Information:

If during course of this research study we learn about new findings that might influence your willingness
to continue participating in the study, we will inform you of these findings.

Contacts and Questions:

If you have any questions or concerns, please feel free to contact either researcher at:
Sheri Coulter XXX-XXX-XXXX

MarQo Patton XXX-XXX-XXXX

Candis White XXX-XXX-XXXX

If you have any additional questions later, the faculty advisor, (Dr. Deborah Hoggatt XXX-XXX-XXXX),
will be happy to answer them. If you have other questions or concerns regarding the study and would like
to talk to someone other than the researcher(s), you may also contact Dr. Roger Wiemers. Chair of the
Lipscomb University Institutional Review Board, XXXXXXXXXX@lipscomb.edu. You may keep a
copy of this form for your records.

Statement of Consent:

You are making a decision whether or not to participate. Your signature indicates that you have read this
information and your questions have been answered. Even after signing this form, please know that you
may withdraw from the study at any time.
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Student Informed Consent Letter

Middle TN Community College Technology Study
INFORMATION AND CONSENT FORM
Introduction:

You are invited to participate in a research study investigating the impact of classroom technology on the
engagement and achievement of students. This study is being conducted by Sheri Coulter, MarQo
Patton, and Candis White, students in the College of Education at Lipscomb University under the
supervision of Dr. Deborah Hoggatt, a faculty member of the Doctor of Education Program. You were
selected as a possible participant in this research because you are a student in the organization we are
researching. Please read this form and ask questions before you agree to be in the study.

Background Information:

The purpose of this study is to understand ways in which technology-mediated instructional practices
(TML) impact student engagement and achievement in a community college setting. Approximately 300
people are expected to participate in this research.

Procedures:

If you decide to participate, you will be asked to complete a questionnaire giving the researchers feedback
on perceptions of technology use and usefulness in instruction. This study will take approximately 20
minutes to perform. Should you choose to participate further, interviews will be formed based on
voluntary providing of an email address. Interviews and focus groups will last 30 minutes and will not
extend without permission. Though recorded, your identity will not be published. Please read risks and
benefits of the study for more information.

Risks and Benefits of being in the study:

The study has minimal risks. First, you are providing information regarding your perception of
technology in ways to learn about how technology engages students. Though highly beneficial, your
anonymous responses will give the researchers a better understanding of how technological engagement
influences or benefits student achievement. The likelihood of your feedback directly connecting with your
identity (name and contact information) is highly unlikely, unless you desire to participate further in
interviews or focus groups. There will be a risk regarding identifying the college division that houses your
major of study, however, no published information will compromise anonymity. Secondly, should you
agree to participate further in interviews and focus groups, you risk your identity (name and contact
information) being made known to the researchers and/or fellow participants of the focus group. Students
will not meet with professors. You should feel free at any moment of the questionnaire, interview, or
focus group to stop should you feel the need to.

Being in the study provides your community college with valuable information on how to incorporate
engaging ways to enhance your learning experience. Your honest feedback provides the researchers with
information that will help us think toward better and more career-aligned learning experiences. Your
input is vital to understanding how various students perceive student engagement and perceptions of
achievement through technology. The study will not have the identities of people or of the community
college published. However, there are no direct benefits to you for participating in this research.
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Confidentiality:

Any information obtained in connection with this research study that can be identified with you will be
disclosed only with your permission; your results will be kept confidential. In any written reports or
publications, no one will be identified or identifiable and only group data will be presented. No one at
(Institution Name) Community College will know your results. This information will be disclosed to the
Internal Review Board and the Juried Review Committee at Lipscomb University for the purpose of
conducting a Capstone Research Project and dissertation defense.

We will keep the research results in a locked file cabinet at Lipscomb University, and only the researchers
named in this form and our advisor will have access to the records while we work on this project. We will
finish analyzing the data by November 1, 2017. We will then destroy all original reports and identifying
information that can be linked back to you. Audio recordings will be made, but only the researchers listed
in this form will have access to the audio files. These files will be destroyed after December 1, 2017.

Voluntary Nature of the Study:

Participation in this research study is voluntary. Your decision whether or not to participate will not affect
your future relations with (Institution Name) Community College or your professors in any way. If you
decide to participate, you are free to stop at any time without affecting these relationships.

New Information:

If during course of this research study we learn about new findings that might influence your willingness
to continue participating in the study, we will inform you of these findings.

Contacts and Questions:

If you have any questions or concerns, please feel free to contact either researcher at:
Sheri Coulter XXX-XXX-XXXX

MarQo Patton XXX-XXX-XXXX

Candis White XXX-XXX-XXXX

If you have any additional questions later, the faculty advisor, (Dr. Deborah Hoggatt XXX-XXX-XXXX),
will be happy to answer them. If you have other questions or concerns regarding the study and would like
to talk to someone other than the researcher(s), you may also contact Dr. Roger Wiemers. Chair of the
Lipscomb University Institutional Review Board, XXXXXXXXXX@lipscomb.edu. You may keep a
copy of this form for your records.

Statement of Consent:

You are making a decision whether or not to participate. Your signature indicates that you have read this
information and your questions have been answered. Even after signing this form, please know that you
may withdraw from the study at any time.
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Appendix B

Instructor Questionnaire

Statement of Consent

| have read the above information and have had the opportunity to ask questions and
receive answers. | consent to participate in the study.

Yes No

Signature: Date:

This questionnaire is designed to gather data that reflects an instructor's uses and
perceptions of technology-mediated learning (TML) in educational environments. TML
refers to an instructor or student's use of computers, tablets, and other devices, as well
as digital media to enhance learning and engage students in the learning process. The
main sections of the survey include frequency of use, uses of technology to deliver
instructional content, uses of technology to communicate with students, and uses of
technology in course assignments.

Personal Information

1) Gender Identity (circle one): Male Female Prefer notto say
2) Select your age range: 25-34, 35-44, 45-54, 55-64, 65 and over
3) In which instructional division do you primarily teach?

Health Sciences, Business & Technology, Humanities, Math & Science, Social Science
& Education, Other

Frequency

4) | use technology in the classroom.
occasionally 1 2 3 4 consistently

5) | use technology to deliver instructional content. (Delivery of content refers to the
use of technology to aide in instruction. Examples: PowerPoint, Video, Recorded
Audio / Podcasts, Online Discussion Forums, Class Web Site, Gaming
Engagement, Other...)

occasionally 1 2 3 4 consistently
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| use technology to communicate with students.

occasionally 1 2 3 4 consistently

Technology is required to complete the assignments in my class.
occasionally 1 2 3 4 consistently

Delivery of Instructional Content

Delivery of content refers to the use of technology to aide in instruction.
(Examples: PowerPoint, Video, Recorded Audio / Podcasts, Online Discussion
Forums, Class Web Site, Gaming, Other...)

8)

What technology tools, applications, and programs do you use to deliver
instructional content? Select all that apply and list any additional responses by
selecting "Other".

PowerPoint presentations, Video, Recorded Audio / Podcasts, Online Discussion
Forums, Class Website, Gaming, None, Other

For the following items, select how strongly you agree or disagree with each
statement.

9)

10)

11)

12)

Technology used to deliver instructional content has a positive effect on
student participation and on-task behaviors.

strongly disagree 1 2 3 4 strongly agree

Technology used to deliver instructional content has a positive effect on
student analysis, decision-making, and problem solving behaviors.

strongly disagree 1 2 3 4 strongly agree

Technology used to deliver instructional content has a positive effect on a
student’s level of anxiety, interest, or excitement.

strongly disagree 1 2 3 4 strongly agree

Technology used to deliver instructional content has a positive effect on a
student’s grade in a course.

strongly disagree 1 2 3 4 strongly agree
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Communication

Communication refers to ways in which information is exchanged between the
instructor and students. (Examples: Online Discussion Forums, Email, Social
Media, Other...)

13)  What technology tools, applications, and programs are used to communicate with
and between students? Select all that apply and list any additional responses by
selecting "other".

Online Discussion Forums, Email, Social Media, Texting or Alert Services, None,
Other

For the following items, select how strongly you agree or disagree with each
statement.

14)  Technology used to communicate has a positive effect on student participation
and on-task behaviors.

strongly disagree 1 2 3 4 strongly agree

15)  Technology used to communicate has a positive effect on student analysis,
decision-making, and problem solving behaviors.

strongly disagree 1 2 3 4 strongly agree

16)  Technology used to communicate has a positive effect on a student’s level of
anxiety, interest, or excitement.

strongly disagree 1 2 3 4 strongly agree

17)  Technology used to communicate has a positive effect on a student’s grade in a
course.

strongly disagree 1 2 3 4 strongly agree

Student Assignments

Student assignments refer to the tasks and work students complete as part of a
course requirement (Examples: PowerPoint, Video, Recorded Audio / Podcasts,
Online Discussion Forums, Class Web Site, Gaming, Other.)
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18)

19)

20)

21)

22)

23)

What technology tools, applications, and programs do you require students to
use in completing assignments? Select all that apply and list any additional
responses by selecting "other".

PowerPoint presentations, Video, Recorded Audio / Podcasts, Online Discussion
Forums, Class Website, Gaming, Other

For the following items, select how strongly you agree or disagree with
each statement.

Technology used to complete assignments has a positive effect on student
participation and on-task behaviors.

strongly disagree 1 2 3 4 strongly agree

Technology used to complete assignments has a positive effect on student
analysis, decision-making, and problem solving behaviors.

strongly disagree 1 2 3 4 strongly agree

Technology used to complete assignments has a positive effect on a student’s
level of anxiety, interest, or excitement.

strongly disagree 1 2 3 4 strongly agree

Technology used to complete assignments has a positive effect on a student’s
grade in a course.

strongly disagree 1 2 3 4 strongly agree

Other

How would you describe your comfort level with the use of technology in the
classroom?

24)

How do you acquire technology skills?
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25)  What technology tools, applications, and programs would you use frequently if
they were made available to you?

26)  Are there other thoughts and ideas you would like to share about TML?

27)  Further Research: Would you be willing to participate in an interview gathering
your perspective on technology use?

No Yes

28)  Would you be willing to provide course a sample syllabus for this study?

No Yes

If so, please provide the contact information below:
Name:
Email:
Phone:

Email a syllabus of your choice to |
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Appendix C
Community College Faculty Member Interview Guide
Background Questions
In what instructional division do you teach?
How many years have you taught full time at |JJilij State Community College?

What is your experience in learning about and using technology?
Do you use a computer outside of your work?

e

Essential Questions

N

What prompted you to use the technologies that you currently use in your class?

6. Did you receive any help or training in order to implement these technologies? If so,
what?

7. In your opinion, what factors make a particular technology more useful to students
than others?

8. Please describe a time when you felt like technology was particularly useful to the
students in your class.

9. Please describe a time when you felt like technology was not useful to the students
in your class.

10. What process do you use to select technologies for use in your class?

11. How do you make a connection between the use of a technology, and a specific
instructional goal?

12. About what percentage of your current students do you think are fluent in
technology?

13. About what percentage of your current students do you think has access to a
computer at home?

14. Are there any technologies that you would like to start using in your class?

15. What are the barriers to technology use experienced by your colleagues?

16. What disadvantages do you see in using technology in your classes?

17. What is your opinion regarding the use of cellphones in the classroom as interactive

tools?*

Instructor-specific Questions (personalized based on survey responses)

18.What was the most useful technology indicated on the survey? What makes you
believe this? Please tell me more about how this technology is used in your class.

* Last question added after receiving feedback from Dr. Moseley (2017, personal
communication).

** Note that each of these questions is an open ended starting point. Additional, probing
questions will be asked in order to gain additional information from participants
according to the procedures for Formal interviews found in Hatch (2002).
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Appendix D

Student Questionnaire

Statement of Consent

| have read the above information and have had the opportunity to ask questions and
receive answers. | consent to participate in the study.

No Yes

Signature: Date:

This questionnaire is designed to gather data that reflects the uses and perceptions of
technology-mediated learning (TML) in educational environments. TML refers to an
instructor or student's use of computers, tablets, and other devices, as well as digital
media to enhance learning and engage students in the learning process. The main
sections of the survey include frequency of use, uses of technology to deliver
instructional content, uses of technology to communicate, and uses of technology in
course assignments.

Personal Information

1) Gender (selectone): Male Female Prefer notto say

2) Select your age range: Under 18, 18-24, 25-29, 30-34, 35-39, 40-44, 45-49,
50 and over (If student is under 17, don’t participate).

3) Race/Ethnicity (select one): Caucasian  African American  Asian
Hispanic  Other

4) Are you currently enrolled in this college as part of a dual-enroliment high school
course?

Yes No

5) Select your major program of study: Health Sciences, Business &
Technology, Humanities, Math & Science, Social Science & Education, Other

Frequency

6) | use technology in the classroom.
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8)

9)

10)

occasionally 1 2 3 4 consistently
| use technology to learn instructional content.
occasionally 1 2 3 4 consistently
| use technology to communicate with peers.
occasionally 1 2 3 4 consistently
| use technology to communicate with instructors.
occasionally 1 2 3 4 consistently
| use technology to complete my assignments.

occasionally 1 2 3 4 consistently

Delivery of Instructional Content

Delivery of content refers to the use of technology to aide in instruction.
(Examples: PowerPoint, Video, Recorded Audio / Podcasts, Online Discussion
Forums, Class Web Site, Gaming, Other...)

11)

What technology tools, applications, and programs are used in your courses to
deliver instructional content? Select all that apply and list any additional
responses by selecting "other".

PowerPoint presentations, Video, Recorded Audio / Podcasts, Online Discussion
Forums, Class Website, Gaming, None, Other

For the following items, select how strongly you agree or disagree with each
statement.

12)

13)

Technology used to deliver instructional content has a positive effect on
participation and on-task behaviors.

strongly disagree 1 2 3 4 strongly agree

Technology used to deliver instructional content has a positive effect on the
ability to analyze, make decisions, and solve problems.

strongly disagree 1 2 3 4 strongly agree
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14)

15)

Technology used to deliver instructional content has a positive effect on my
level of anxiety, interest, or excitement.

strongly disagree 1 2 3 4 strongly agree

Technology used to deliver instructional content has a positive effect on my
grade in a course.

strongly disagree 1 2 3 4 strongly agree

Communication

Communication refers to ways in which information is exchanged between the
instructor and students. (Examples: Online Discussion Forums, Email, Social
Media, Other...)

16)

What technology tools, applications, and programs are used to communicate with
and between students? Select all that apply and list any additional responses by
selecting "other".

Online Discussion Forums, Email, Social Media, Texting or Alert Services, None,
Other

For the following items, select how strongly you agree or disagree with each
statement.

17)

18)

19)

20)

Technology used to communicate has a positive effect on my participation and
on-task behaviors.

strongly disagree 1 2 3 4 strongly agree

Technology used to communicate has a positive effect on my ability to analyze,
make decisions, and solve problems.

strongly disagree 1 2 3 4 strongly agree

Technology used to communicate has a positive effect on my level of anxiety,
interest, or excitement.

strongly disagree 1 2 3 4 strongly agree

Technology used to communicate has a positive effect on my grade in a course.

strongly disagree 1 2 3 4 strongly agree
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Student Assignments

Student assignments refer to the tasks and work students complete as part of a
course requirement (Examples: PowerPoint, Video, Recorded Audio / Podcasts,
Online Discussion Forums, Class Web Site, Gaming, Other.)

21)  What technology tools, applications, and programs are required to complete
assignments? Select all that apply and list any additional responses by selecting
"other".

PowerPoint presentations, Video, Recorded Audio / Podcasts, Online Discussion
Forums, Class Website, Gaming, None, Other

For the following items, select how strongly you agree or disagree with
each statement.

22) Technology used to complete assignments has a positive effect on my
participation and on-task behaviors.

strongly disagree 1 2 3 4 strongly agree

23) Technology used to complete assignments has a positive effect on my ability to
analyze, make decisions, and problem solve.

strongly disagree 1 2 3 4 strongly agree

24) Technology used to complete assignments has a positive effect on my level of
anxiety, interest, or excitement.

strongly disagree 1 2 3 4 strongly agree

25) Technology used to complete assignments has a positive effect on my grade in
a course.

strongly disagree 1 2 3 4 strongly agree

Instructional Models

The following questions ask about different instructional models that are used for
learning. Flipped classes have students who receive lessons outside of class and
practice the material in class. Hybrid classes are a combination of in-class and online
learning. Lecture-based classes are classes where the teacher provides the instruction
in class in a traditional learning format.
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26)

27)

28)

Select the range that describes the percent of the courses you are currently
enrolled that fit the description of a flipped classroom.

1.0-24% 2.25-49% 3.50-74% 4.75-100%

Select the range that describes the percent of the courses you are currently
enrolled that fit the description of a hybrid classroom.

1.0-24% 2.25-49% 3.50-74% 4.75-100%

Select the range that describes the percent of the courses you are currently
enrolled that fit the description of a lecture-based classroom.

1.0-24% 2.25-49% 3.50-74% 4.75-100%

Select the degree to which you agree with each statement.

29)

30)

31)

32)

33)

34)

Flipped classrooms have a positive effect on a student’s grades in a course.
strongly disagree 1 2 3 4 strongly agree

Hybrid classrooms have a positive effect on a student’s grades in a course.
strongly disagree 1 2 3 4 strongly agree

Lecture-based classrooms have a positive effect on a student’s grades in a
course.

strongly disagree 1 2 3 4 strongly agree

Technology used in the classroom positively impacts student engagement.
(Student engagement refers to a student's involvement in learning).

strongly disagree 1 2 3 4 strongly agree

| am the most engaged in a:

1. flipped classroom.
2. hybrid classroom.

3. lecture-based classroom.

Further Research: Would you be willing to participate in an interview gathering
your perspective on technology use?
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Yes No

If so, please provide the contact information below:
Name:
Email:
Phone:
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Appendix E

Community College Student Interview Guide

Background Questions

1.

AR

Tell me a little bit about yourself, and schooling here at il State Community
College- for example, how many classes have you taken, what’'s your major, etc.?
Do you own a computer? What kind?

How long have you been using computers?

What other technology devices do you use on a regular basis?

What do you use technology for in your everyday life?

How would you describe your feelings about technology? *

Essential Questions

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

What are some of the ways that you use technology in your coursework here at
(Institution Name)?

What courses have you used technology in here at (Institution Name), and how
frequently have you used it?

How frequently do instructors in classes you have taken this semester, use
technology as an instructional tool? (How many hours or how many class periods,
etc.)

Please describe a time when you felt that technology was really useful in helping you
learn.

Please describe a time when you felt that technology was a part of your coursework,
but wasn’t very- useful.

What technologies do you find the most useful for you as a student, and why?
What technologies do you find least useful in your learning?

How would you describe your own expertise with technology?

What are some similarities between how you use technology for your coursework
and how you would choose to use technology in your everyday life?

What are some differences between how you use technology for your coursework
and how you would choose to use technology in your everyday life?

Describe what a college course would look like if the instructor was using just the
right amount of - technology for you.

In your experiences, what barriers exist for technology to be more useful in college
courses you are taking?

What do you think technology in college courses will be like in the future?

Are there problems with technology in classes you have taken that interfered with
learning? (If they say yes, follow up with questions of what were they, etc.?)

What is your opinion on using your cell phone in class to interact with the teacher
and other students?*
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Class Specific Questions (questions will be personalized based on survey data)

22. You were asked a question regarding the engagement in 3 different class models—
traditional, hybrid, and flipped. Which of these instructional models is more engaging
for you? Describe why.

23. Could you describe the overall expectation of technology and services that are
provided by the university?

* Last question added after receiving feedback from Dr. Moseley (2017, personal
communication).

** Note that each of these questions is an open ended starting point. Additional, probing
questions will be asked in order to gain additional information from participants
according to the procedures for Formal interviews found in Hatch (2002).
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Appendix F
Permission from Researcher and Moseley’s (2010) Instruments with Informed Consent

Email Correspondence with Dr. Moseley
to me [~

Sure. | would love to see the results.

Bill Moseley, Ph.D.
On August 24, 2016 at 12:56:31 PM, MarQo Patton (margopatton@gamail.com) wrote:

Dr. Moseley-

Greetings from Nashville! My name is MarQo Patton, an Ed.D. student in Learning Organizations and Strategic
Change at Lipscomb University. As part of our capstone dissertation, my team, Sheri Coulter, Candis White and |
are working closely with our client, a local community college, to address their need. This campus is interested in
an audit in instructor's use of technology to learn from various instructional divisions' success in student
engagement and achievement. While your study recognized the fact that various departments would vary in their
level of technology engagement and thus studied general education courses, we think our client would find it
advantageous to interpret the variance. Your study laid a lot of the ground work for this increasingly important
phenomenon.

We also noticed that there were not many studies that focused on technology's implications on the community
college level. The instruments used in your study (2010) really provide a framework to produce such an audit that
our client needs, and we would be thrilled for your permission to use your instrument, making a few adjustments to
tailor it to our research. May we use your instruments and interview guides, making adjustments as needed by our
university and our client? This would really help us think of how technology influences student engagement and
achievement.

Informed Consent

Thank you for your willingness to answer this survey, which focuses on your use of technology
in the courses you teach. The information that you provide will be reported in a research study
that will be available to other higher education institutions.

At the end of this questionnaire, you will be asked to indicate whether you would be willing
participate in additional segments of this study. If you agree to further participation, then you
would be asked to:

1. Participate in a short interview with Bill Moseley regarding your technology use.[12. Allow a
short period of time in one of your classes to allow your students to be surveyed regarding their
perceptions of the technology use in your class.

Your answers will be confidential, and neither your [NAME], nor the [NAME] will be able to
identify you. Your responses and the results of any student responses or survey participation will
also be kept confidential, and will not be used in any manner related to your faculty evaluation or
any other evaluation of your performance at [NAME], or at any other institution.
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We appreciate participation in this survey. If you have any questions or concerns, please contact
the researcher or supervisor below:

Bill Moseley -- Phone: -- Email: O -- Phone:
[ ek (Supervisor)

If you have any questions about your rights as a research participant or concerns about the study,

you can contact the [NAME] IRB at ||| o

Instructions and consent
I give my consent to the following:

For this survey you were selected as part of the full-time faculty at [NAME]. We ask that you
read this form and ask any questions you may have before agreeing to be in the study.

This study is being conducted by Bill Moseley, in partial fulfillment of his Ph.D. in Educational
Leadership and Higher Education at the University of [NAME].

If you are willing to participate in this study, please complete the following survey. The survey
should take approximately 5-10 minutes to complete.

Risks and Benefits of Being in the Study

There are no known risks involved in participating in this study. The benefit of your participation
is feedback on the perceived usefulness of your technology use, and the contribution to the body
of knowledge in this area of study.

Confidentiality

Your responses to this study will be kept private and confidential, and in any published
document that uses this data, participants will not be personally identifiable. Only the researchers
in this study will have access to the research data and records.

Voluntary Nature of the Study

This study is completely voluntary, and the decision to participate or to abstain from
participation is yours. This decision will not affect any relationships or standing with your
institution or classes or anyone within that institution or your classes. If you choose to
participate, then you may choose to abstain from responding to any of the questions in the survey
that you do not wish to answer, for any reason.

Statement of Consent

I have read the above information and have had the opportunity to ask questions and receive
answers. I consent to participate in the study.

No Yes
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You should print this page for your own records prior to continuing. [Give Consent and Continue
with Survey]

Community College Faculty Technology Use Survey

In the spaces below, please list the five technologies that you use most frequently in your classes.
If you use fewer than five, please list the ones you do use.

Next to each technology you list, please select the number corresponding to the frequency with
which you use that particular technology.

Examples of such technologies might include blogs, wikis, a class web site, online discussions,
podcasts, videos, and PowerPoint, although if you use something other than these please feel free
to list it.

For each of the five technologies that you mention at the top of this survey, please circle the
number that corresponds to how useful you think this technology is in terms of helping students
learn in your class.

1. 5 4 3 2 1
2. 5 4 3 2 1
3 5 4 3 2 1
4 5 4 3 2 1
5 5 4 3 2 1

Select the three technologies above that you think are the most useful to students in terms of
helping them learn in your classes. For each one, briefly state your goals for using that
technology in your class.

1. .
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If asked, would you be willing to provide additional data for this study?
[ 1] No[ ] Yes-
If so, please provide the contact information below:

Name:

Email:

Phone:
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Community College Faculty Member Interview Guide
Background Questions

What department do you teach in? How many years have you taught full time at NAME]?

College? What is your experience in learning about and using technology? Do you use a
computer outside of your work?

Essential Questions

What prompted you to use the technologies that you currently use in your class?

Did you receive any help or training in order to implement these technologies? If so, what?

In your opinion, what factors make a particular technology more useful to students than others?

Please describe a time when you felt like technology was particularly useful to the students in
your class.

Please describe a time when you felt like technology was not useful to the students in your class.
What process do you use to select technologies for use in your class?

How do you make a connection between the use of a technology, and a specific instructional
goal?

About what percentage of your current students do you think are fluent in technology?

About what percentage of your current students do you think has access to a computer at home?
Are there any technologies that you would like to start using in your class?

What are the barriers to technology use experienced by your colleagues?

What disadvantages do you see in using technology in your classes?

Instructor-specific Questions (personalized based on survey responses)

On your survey, you indicated that was the most useful technology that you
use in class. What makes you believe this? Please tell me more about how this technology is used
in your class.
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** Note that each of these questions is an open ended starting point. Additional, probing
questions will be asked in order to gain additional information from participants according to the
procedures for Formal interviews found in Hatch (2002).

Community College Student Technology Survey
Informed Consent

Thank you for your willingness to answer this survey, which focuses on your experiences with
and opinions about your technology use, both in your personal life and in your school-related
work. The information that you and other students at your college provide will be reported in a
research study that will be available to other higher education institutions.

Your answers will be confidential, and your school, your instructor, and the University of
[NAME] will not be able to identify you. We appreciate participation in this survey. If you have
any questions or concerns, please contact the researcher or supervisor below:

Bill Moseley -- Phone: -- Email: O -- Phone:
B il (Supervisor)

If you have any questions about your rights as a research participant or concerns about the study,

you can contact the [NAME] IRB at ||| o

Instructions and consent
We may only survey students age 18 or older.
I 'am 18 years old or older, and give my consent to the following:

For this survey you were selected at random from a list of students at your institution. We ask
that you read this form and ask any questions you may have before agreeing to be in the study.

This study is being conducted by Bill Moseley, in partial fulfillment of his Ph.D. in Educational
Leadership and Higher Education at the University of [NAME].

The survey asks for basic information on how you use technology, both in your personal life and
related to schoolwork at this institution. It should take about 15 minutes to complete. Please
answer each question to the best of your ability. There is no right or wrong answer.

Risks and Benefits of Being in the Study

There are no known risks involved in participating in this study. The benefit of your participation
is to provide important information about technology use by community college students to
leaders at your college, as well as other institutions.

Confidentiality
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Your responses to this study will be kept private and confidential, and in any published
document that uses this data, participants will not be personally identifiable. Only the researchers

in this study will have access to the research data and records.
Voluntary Nature of the Study

This study is completely voluntary, and the decision to participate or to abstain from
participation is yours. This decision will not affect any relationships or standing with your
institution or classes or anyone within that institution or your classes. If you choose to
participate, then you may choose to abstain from responding to any of the questions in the survey
that you do not wish to answer, for any reason.

** Please keep this page for your own records, or if you have any questions
Statement of Consent

1. I have read the above information and have had the opportunity to ask questions and receive
answers. I consent to participate in the study.

No Yesl ISignature:

Date:

Community College Student Technology Survey
Personal Information
2. Your age: 3. Your Gender (circle one): Male Female

(You must be at least 18 years old to participate in this study. If you are not 18, please do not
continue)

Questionnaire
Please answer each of the following questions as they relate to the technology use in this class.

For each of the technologies listed below, please circle the number that represents how
often that technology is used in this class.

For each, please circle the number that represents how useful that technology is to your
learning in this class.

4. PowerPoint




PERCEPTIONS OF TECHNOLOGY-MEDIATED INSTRUCTION

196

5. Video

6. Recorded Audio /
Podcasts

7. Online Discussion
Forums

8. Class Web Site

10.

11.

12. PowerPoint

13. Video

14. Recorded Audio /
Podcasts

15. Online Discussion
Forums

16. Class Web Site
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17.

18.

19.

20. What technologies would you like to use in your class that aren’t currently used?

21. What do you think would make technology more useful to you in your class?

22. If you would be willing to participate in a short interview regarding your responses to
this survey, please write your name/email address/ phone number below:

N: E: P:

Community College Student Interview Guide
Background Questions

e Tell me a little bit about yourself, and schooling here at BC - for example, how many classes
have you taken, what’s your major, etc.?

e Do you own a computer? What kind?

e How long have you been using computers?

e What other technology devices do you use on a regular basis?

e What do you use technology for in your everyday life?

e How would you describe your feelings about technology? [

Essential Questions
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e What are some of the ways that you use technology in your coursework here at BC?

e What courses have you used technology in here at BC, and how frequently have you used it?

e How frequently do instructors in classes you have taken this semester, use technology as an
Jinstructional tool? (how many hours or how many class periods, etc.)

e Please describe a time when you felt that technology was really useful in helping you learn.

e Please describe a time when you felt that technology was a part of your coursework, but
wasn’t very useful.

e What technologies do you find the most useful for you as a student, and why?

e What technologies do you find least useful in your learning?

e How would you describe your own expertise with technology?

e What are some similarities between how you use technology for your coursework and how
you would choose to use technology in your everyday life?

e What are some differences between how you use technology for your coursework and how
you would choose to use technology in your everyday life?

e Describe what a college course would look like if the instructor was using just the right
amount of [/technology for you.

e In your experiences, what barriers exist for technology to be more useful in college courses
in [Jcourses you are taking?

e What do you think technology in college courses will be like in the future?

e Are there problems with technology in classes you have taken that interfered with learning?
(if they say yes, follow up with questions of what were they, etc.?) [1Class Specific

Questions (questions will be personalized based on survey data)
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e Your instructor indicates that they use in the class. How useful do you

believe this is, and why?
e Your instructor says that their goal for using technology in the class is

. Do you think that their use of technology accomplishes this goal?

Why / why not?
** Note that each of these questions is an open ended starting point. Additional, probing
questions will be asked in order to gain additional information from participants according to the

procedures for Formal interviews found in Hatch (2002).

Appendix G

The MOU is on file at Lipscomb University and has been excluded to provide anonymity for the
client.
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Appendix H

IRB Approval Letter

W]IPSCOMB

[Insttutonal Review Board

Status of Research Rewiew
Dgte: lanuary 18, T0LF
Tile of Project; Pererekiens of Taghnnology-Wedaied Ingtruction b4t a Souiheasbern Communsy Colege
Principal Investgatoris) and Co-Fvestigatar]s|- Sherf Couker, Mardo Paron, Candic ‘Whin

EI Rt anrdh Ao

D Conditional approwval. [See comments.)

|:I Committes requests further infosmation before o decision can b made
|:| This praposal has been denied.

Th IRE hps et and reviessad pour progest prapedsl, and iz deciien & madead abicwns. Plaass reviow the
FOprepristd tex] below Mar the degisaan 1RET was rendeded regandong vour progceal;

L vaus pratacal has been apgraved, please sole thal your progedt kad 1IR3 aparoval
from today for a period of ane wear and you are free to prooeed with data cellection. 5 shis study
continues unchanged far longer than one yoar, you will need to submit 2 A=guest for Project Continmation
forrn. i this stedy continwes for more than ane year and there are changes to the researcn design o data
thiat ‘wcodected, you will need to submiit a Reguest for Amendment io dpproved Besewrch form. Tne 1BE
reserves the Fght tooabserve, revies and evabsate this stedy and its procedures during tse course of the
whody,

Conditional gpproval: If condeional approval is granted, you are allowed to prooced with datz collection
srovided that the reguired modfications (see attached] are in place. You will need to submit. o Aegueest for
Amendment to Approved Sesearch form within 30 days. If this stwdy ontinuees snchanged from that
amended protocod for more than one year, yoo will need 1o swames @ Aegeest far Profect Continmation form.
if this study contirmes for more than cne year and there are changes tothe ressarch design or data that i
colected, you will need to submilt 2 Reguest for Amendment fo Approved Sesearch form.

¢ Please see the attached decument and s it to guide reguired
modfications, then re-swhmit wour reguest.

This propossl hag been denied: Seo the aftached dacument For an ssplination af wiy gour proposal s
Been deniag,

Rapger Wiemers, Ed.D
Chair, Upscoonb Lniverdity Bnstitutona! Rayiew Board

Cammuenks:
Aeviewed by el Lee, FhammD, FCCR, Associace Prodessar Fharmacy Practice

O Uhidvprsity Park Divhve = Maskvilbe, TH 372043951 * 615.965.1000 *BI0 3334358
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Appendix I

NIH Certificates of Completion

Certificate of Completion

The Natonal inatitutos of Hoalth (NIH) Office of Extramural Resoarch cortifios that
Shert Coulter succossiully comploted the NIMH Web-based training course
"Protecting Human Rosoarch Participants®.

Date of completion: O7/04/2016.

Cortificaton Number: 2100845,

Certificate of Completion

The National Institutes of Hoalth (NIH) Oﬂ\o. ol E xtrarmmural Rosoarch certifieos that

M Weob-based training course

Certificate of Completion

The Nathonal Inatitutes of Health (NIH) OfMice of | xtramusral Reseaarch cortihions that
Candis White sucoossiully complated the NIH Web-Dasod Saming o se
Frrotecthing Human Flesearch Pasbhoipants™,

Date of complethon: O/ 002010

Ceortdicabon Numbes: 2107569,
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