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Abstract

The purpose of this mixed methods program evaluation study was to investigate
the ways in which one public school district and its teachers implemented a Bring Your
Own Technology (BYOT) initiative. This study also measured teachers’ computer self-
efficacy, as measured by Cassidy and Eachus’ (2002) Computer User Self-Efficacy
Scale, and investigated the relationship between the teachers’ computer self-efficacy and
use of BYOT. The study sought to discover the successes and challenges the teachers in
the district faced with implementation in their schools and classrooms. Participants
included teachers in the four high schools in the district. The study used the CIPP model
of program evaluation to guide data collection on the context, input, process, and
products of the BYOT program. Both quantitative and qualitative data was collected
using teacher surveys, extant student surveys conducted by the district, teacher
interviews, and classroom observations. The successes teachers had included student
engagement, ease of classroom research, and productivity uses of student-owned
technology. The challenges teachers faced included students’ inappropriate use of
technology, difficulty accessing the district’s wireless network, and the task of
monitoring students using BYOT. The teachers in the district had high computer self-
efficacy, but its relationship to successful integration of technology was unclear.
Recommendations for future research and continuous program improvement include
providing appropriate bandwidth for successful BYOT programs, a process for managing
students’ use of BYOT, and appropriate professional development to support integration

of BYOT into classroom instruction.



The Relationship between Teachers’ Computer Self-Efficacy and Technology Integration

in a School District’s Bring Your Own Technology Initiative



CHAPTERI1
Background

Schools are filled with teachers and students who use technology every day, but
technology also changes more quickly than schools and districts can upgrade or replace
it. Likewise, school districts are expected to provide students and teachers with the latest
technology resources, yet they face shrinking budgets and work with limited and
declining resources. In an attempt to keep up with ever-changing technology trends in
education and to combat the limited funding for technology, school districts such as the
one in this study are beginning to allow students to bring their own technology devices to
school (Johnson, 2012). Bring Your Own Technology (BYOT) programs, in which
students and teachers bring personally-owned technology devices to school and connect
to a district’s wireless network are becoming popular as public schools see the need for
increased student and teacher access to technology, yet face a lack of funding for it
(Johnson, 2012).

After over a decade of teaching and learning in the 21* century, technology
integration has now become common in secondary classrooms (Gray, Thomas & Lewis,
2010). Rather than determining if teachers are integrating technology, the question has
become how they are integrating it (Gray et al., 2010). If one were to walk into a public
high school and observe teachers using technology in their classrooms, one would likely
see teachers on a broad continuum of technology use; however, the prevalence of
technology in schools does not necessarily equate to appropriate use of it. Some teachers
use technology proficiently in their daily instruction, while others struggle to integrate it

even when required to do so. The success or failure of the implementation of any



educational program, including a technology program such as BYOT, is often influenced
by the efficacy beliefs and experiences of the individuals participating, including, in the
case of technology integration, new teachers—familiar and comfortable with
technology—and more experienced teachers—who may not have had the practice or
success with it in their classrooms (Mundy, Kupczynski & Kee, 2012; Windschitl & Sahl,
2002). Additionally, teacher perception of technology and its usefulness in the classroom
impacts integration of technology in the classroom (Potter & Rockinson-Szapkiw, 2012).
Technology has been integrated into classrooms in a variety of ways and for
different purposes. Some studies show that technology integration can increase student
achievement, and there is an extensive body of research on the varying effects of
technology integration on student achievement (Hew & Brush, 2007; Tamin, Bernard,
Borokhovski, Abrami, & Schmid, 2011). However, more recent studies cite student-
centered learning, increased student engagement, and preparation for a technology-rich
world as the most significant purposes of technology integration (Argueta, Huff, Tingen,
& Corn, 2011; Zucker & McGhee, 2005). Technology is now a permanent fixture in K-
12 public schools, and no matter the reasons for integration, teachers and school leaders
should determine Aow to implement rather than whether to implement (Cuban, 2001).
There is research on teachers’ adoption of technology, their beliefs regarding
technology, and integration of it into their classrooms (Gray et al., 2010; Straub, 2009).
Although teacher and student access to technology has increased through the sheer
number of devices available, implementation has not increased at the same rate.
Research indicates this lag in classroom implementation could be for multiple reasons.

Teachers report having access to technology but not always knowing what to do with the



devices or how to use them for instructional purposes (Gray et al., 2010; Mundy et al.,
2012). Recent studies address the implementation and success of ubiquitous computing
such as one-to-one initiatives in which each student and teacher is provided a laptop or
other mobile technology (Lei & Zhao, 2008; Oliver, 2010; Zucker & McGhee, 2005).
BYOT programs are another way school districts are handling a push for ubiquitous
access to technology, but little research has been done on the efficacy of BYOT
programs. There is also lack of research that examines the implementation of BYOT
programs in secondary classrooms and the beliefs and classroom practices of the teachers
involved in the programs. This study of a BYOT program in four high schools in a
Virginia school district seeks to provide clarity on BYOT implementation and inform
school leaders as to how to best support teachers in their endeavors to use BYOT to
integrate technology successfully.
Program Theory

Programs such as BYOT initiatives rely on teachers implementing such initiatives
in their classrooms. The teachers’ beliefs and experiences influence how they approach
the implementation of such initiatives (Ertmer, 2007). Computer self-efficacy (CSE) is
one construct that helps researchers define teachers’ beliefs about their personal success
with technology and the success they have in their classrooms. Teachers’ individual
beliefs and prior experiences help shape their understanding of and success with an
initiative like BYOT (Ertmer, 2007; Tschannen-Moran, Woolfolk Hoy, & Hoy, 1998).
Teacher beliefs are not easily understood, but they are very powerful in changing
classroom practice (Ertmer, 2007). Beliefs are formed in a variety of ways, and teachers

are more inclined to be influenced and change their beliefs based on what they see and do



rather than on a particular educational theory or instructional strategy (Ertmer, 2005;
Windschitl & Sahl, 2002).

One form of teacher belief that influences a teacher’s effectiveness is teacher self-
efficacy. Teacher self-efficacy is a teacher’s belief in his/her capability to organize and
complete courses of action to successfully accomplish a specific teaching task in a
particular context (Tschannen-Moran, et al., 1998). There are several factors that impact
teacher self-efficacy, including school context, the students or class a teacher works with,
the leadership of the school, and even the collective efficacy of a faculty (Tschannen-
~ Moran et al,, 1998). Teacher self-efficacy is an important consideration in implementing
BYOT because self-efficacy is context-specific and has been found to be related not only
to student achievement, but also to the motivation, effort, persistence, and commitment of
the teacher (Guskey & Passaro, 1994; Tschannen-Moran et al., 1998).

Computer self-efficacy (CSE) is an individual’s perception of his/her ability to
use technology successfully in a given context (Compeau and Higgins, 1995). In the
case of an examination of teachers integrating BYOT in their classrooms, Compeau and
Higgins’ (1995) model of computer self-efficacy (CSE) is significant because it
incorporates many of the aspects of teacher self-efficacy. According to Compeau and
Higgins (1995), CSE is influenced by encouragement by others, others’ use of
technology, and support. This connection to teacher self-efficacy is important, as teacher
self-efficacy helps researchers define teachers’ beliefs about the impact they have in the
classroom and has also been known to impact student achievement (Tschannen-Moran, et

al,, 1998).



The theoretical framework of computer self-efficacy (CSE) was used to frame this
study. Teachers come to their classrooms with a variety of technology experiences, and
these experiences must be considered when implementing technology initiatives (Zhao &
Frank, 2003). A teacher’s comfort with the latest technology can make him/her more
inclined to allow students to use it, just as a teacher’s sense of self-efficacy fora
particular teaching task can influence the success the teacher has with it. Conversely, ifa
teacher does not use technology in everyday life and has no need for it, the teacher may
not see the need to provide BYOT opportunities for students. The teacher’s choice to
plan for technology in instruction is where CSE emerges as an important driving factor.
Teachers integrating technology in their classrooms, whether through school-provided
devices, BYOT, or a combination, develop their own feelings toward their ability to use
technology effectively as an instructional tool. This sense of self-efficacy in the context
of technology integration may be important in the success or failure of such programs
(Wang, Ertmer, & Newby, 2004). The theory used in this program evaluation and
illustrated in Figure 1 is that a teacher’s CSE — based on the teacher’s existing
experience, encouragement by others, others’ use of BYOT, and the support the teacher
receives — influences the teacher to plan for instruction that includes BYOT.
Encouragement by others is similar to verbal persuasion in models of teacher self-
efficacy (Tschannen-Moran, Woofolk Hoy, & Hoy, 1998). Others’ use of technology is
synonymous with vicarious experiences in models of teacher self-efficacy (Tschannen-
Moran et al., 1998). Support can be either informal or formal and can be in the form of
leadership, training and professional development, or access to the technology (Compeau

& Higgins, 1995). Once a teacher feels efficacious and plans to use BYOT, the teacher



will integrate it into his/her instruction, thus encouraging students to use technology for
instructional and productivity purposes. This process is cyclical, in that, as a teacher
integrates technology in instruction and sees students using it successfully, the teacher’s
CSE increases and s/he become more likely to include BYOT in instructional planning.
Likewise, the teacher may witness others’ use of BYOT, receive encouragement from
peers, and receive support from school leaders throughout the process, not just prior to
implementing BYOT. These factors impact a teacher’s CSE throughout the program, not

just in the initial implementation.
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Figure 1. Program Theory for Study of BYOT and Teachers’ Computer Self-Efficacy
Research indicates that when teachers believe they have the ability to use
computers successfully, they are more likely to believe the technology is easy to use and
will ultimately accept the new technology or program (Albion, 1999; Chang, Lieu, Liang,
Liu, & Wong, 2012; Oliver & Shapiro, 1993; Wang, Ertmer, & Newby, 2004). In
addition, teacher CSE may impact student use; if teachers do not see a tool as having
value in the classroom, they are less likely to allow students to try it. Therefore, teacher
CSE and perception of technology and its usefulness in the classroom impacts integration
(Paraskeva, Bouta, & Papagianni, 2006; Potter & Rockinson-Szapkiw, 2012;). Ifa

teacher experiences encouragement by others, sees others using BYOT successfully, and



has the proper support, then the teacher’s CSE will increase, and the teacher will plan to
use BYOT in instruction.
Program Context

The context of the BYOT program in this study was a medium-sized suburban
school district in Virginia. The district is comprised of ten elementary schools, four
middle schools, four traditional high schools, and one charter high school. At the
secondary level, the school district has an arts magnet program at one middle school and
one high school and an International Baccalaureate program at another high school. The
school district is historically high achieving by all state standards. All nineteen of the
district’s schools were fully accredited in 2011-2012 and have received full state
accreditation for ten consecutive years. In 2009-2010, the district's on-time graduation
rate was 91.6%, a rate 6.1% higher than the average on-time graduation rate for Virginia.
In 2011-2012, the district's on-time graduation rate was 94.2%, again 6.2% higher than
the state average.

The school district's vision and mission have focused on engaging students in
rigorous work, including educational experiences involving technology. Providing
students access to technology has been a goal of the district for several years and is
included as an objective in the district’s strategic plan. The school district implemented
BYOT in its four middle schools, four high schools, and one charter high school in the
second half of the 2011-2012 school year, and implementation has continued through the
2012-2013 and 2013-2014 school year.

In the years preceding program implementation, the school district spent

significant technology funds on supplying the schools with multiple technology



resources. The schools in the district are technology rich and have multiple technology
assets, including a computer and projector in each classroom and a virtual desktop
infrastructure (VDI) that allows teachers and students to access their virtual desktop from
any computer with Internet access. Additionally, each school has at least one computer
lab with desktop computers and between two and five mobile laptop carts for teachers to
sign out of the library and use in their classrooms. This technology took several years’
worth. of technology funds to implement, and the maintenance — including repairing,
replacing and upgrading technology — is difficult to maintain.

The district's technology budget that had funded existing technology and
infrastructure was cut significantly since 2010. Consequently, this lack of funding
impacted the decision to look at BYOT as an option for continuing to integrate
technology in classroom instruction. District leaders saw a need for increased technology
access but knew funds would not keep up with the demand to eventually provide
ubiquitous access to students and teachers. This need for more access led district leaders
to explore BYOT as a cost-effective option. In preparation for the implementation of
BYOT, the district created, in addition to the existing secure wireless network for district-
owned devices, a second wireless network with “public access™ for students, employees,
and guests to use with their personal devices. District leaders believed that this up-front
cost of preparing for BYOT would pay off in the future when, because of students using
their own devices, they would be able to increase access to technology without

purchasing large amounts of new technology.
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Description of the Program

Program evaluation must begin with a clear understanding of the program that is
to be evaluated (Frechtling, 2007). Logic models are commonly used in program
evaluation for creating this clear understanding of the program in question (Fitzpatrick,
Sanders, & Worthen, 2011). Logic models identify program inputs, activities and
processes, and outcomes of the program as well as help evaluators make connections
between the program itself and its objectives (Fitzpatrick, Sanders, & Worthen, 2011;
Frechtling, 2007). In an effort to fully understand the BYOT program being evaluated,
the researcher created a logic model of the existing program to organize the inputs,
activities, participation, and intended outcomes involved (see Figure 2). Teachers’ CSE
was added to the logic model as part of the program theory.

Inputs. Prior to delivering the program to teachers and students, there were
several inputs and initial activities that led to implementation. The program
implementation began with district leaders’ desire to expand learning opportunities and
increase access to technology. In addition, the program began with the district leaders'
understanding that one-to-one computing would not be a magic bullet for increasing
student achievement and access to technology (Oliver, 2010; Tamin, Bernard,
Borokhovski, Abrami & Schmid, 2011). Little money remained in the district's
technology budget, and the need to keep up with technology changes loomed. The first
steps in preparing the district for BYOT were an increase in the school district’s Internet
bandwidth and changes in its Internet security. The increase in bandwidth was
established to account for the significant increase in the number of devices that would be

simultaneously accessing the network. The changes in Internet security were made to
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allow more flexibility in planning technology-rich lessons while still ensuring Internet
safety of students. The district created a second wireless network with “public access”
for students, employees, and guests to use with their personal devices. Additionally, the
district ensured that each secondary school had sufficient computers, laptops, and
wireless access to accommodate students without personal devices, thus ensuring equity
for students during implementation.

Activities. Because of the nature of the program and the intended student
audience, much of the initial time and attention of the program leaders was devoted to
creating policies and communication plans to use before and during implementation.
Policy that clearly outlined expectations for student and teacher use of personally owned
devices was written. In addition to creating a new section in the district’s policy manual,
the district also revised the existing Acceptable Use Policy (AUP) for students’
technology use. Students using BYOT are now required to have the AUP, signed by the
student and parent, on file in the school.

After policy was developed, a communication plan was created. The
communication plan included a BYOT policy agreement, Administrator-to-Teacher
PowerPoint, Teacher-to-Student PowerPoint, Administrator-to-Parent PowerPoint,
Administrator-to-Teacher talking points, Teacher-to-Student talking points,
Administrator-to-Parent talking points, the BYOT Teacher Handbook, and BYOT
Management Suggestions document. The district’s educational technology department
was responsible for preparing these resources. School and district leaders presented the
program to the School Board, the schools' Parent Teacher Student Associations, and

community members. Principals were required to deliver the Administrator-to-Teacher
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PowerPoint created by district leaders to their staff at a faculty meeting. After this initial
presentation delivered to staff and because BYOT was an optional program, schools
implemented BYOT in a variety of ways.

Participation. The BYOT program was initiated in January of the 2011-2012
school year in the four middle schools and five high schools in the district. Based on
district leaders’ philosophy of inspiring rather than mandating change, BYOT was
implemented as an optional program with flexibility for teachers to implement how they
felt it was appropriate for their students. On one end of the spectrum, some teachers
tested BYOT by simply allowing their students to use technology for productivity
purposes. For example, some allowed students to use cell phones or tablets to record
homework assignments in the device’s calendar or to take pictures of the whiteboard
where notes had been written. Teachers on the other end of the spectrum used BYOT for
its intended instructional purpose. These teachers embedded BYOT into their instruction
by designing lessons that required students to access content from the Internet, take
pictures or videos to use in student-created products, or use student response applications
to participate in class discussions.

Regardless of the extent to which teachers chose to utilize BYOT, when they first
used BYOT in their classrooms and allowed students to bring their own devices, several
steps were required. First, teachers were required to show the Teacher-to-Student
PowerPoint presentation that provided an overview of BYOT and the rules that
accompanied it. Teachers were encouraged to show students the BYOT Handbook, the

BYOT Frequently Asked Questions document, and the updated Acceptable Use Policy
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(AUP) form. Parents and students electing to utilize BYOT when teachers allowed it
were required to sign the Student/Parent Technology Usage Form.

Teachers who allowed students to bring their own technology to school for
instructional purposes typically supplemented their instruction with school-owned
devices such as laptops or iPods. Teachers were encouraged by school and district
administrators to allow students to use their devices to be more productive. Technology
use for productivity might have involved students recording homework assignments in
their phone's calendar or taking a picture of notes a teacher wrote on the board during
class (Johnson, 2012). Students might have even recorded parts of a teacher lecture or
class discussion for playback at home.

Another step in the participation in BYOT was in the teacher-planning phase.
Teachers were encouraged to design instruction that required students to utilize
technology. Again, this process was not mandatory across the district; therefore, teachers
approached instructional design differently based on their school, students, and own
levels of computer self-efficacy. Each school was assigned a full time Educational
Technology Facilitator (ETF) whose job was to provide support to teachers integrating
technology in the classroom. According to the BYOT documentation the district
published, the ETFs should have supported BYOT implementation by helping design and
deliver instruction. Although no district-level professional development on BYOT had
been provided to teachers and the ETFs were not required by the district to provide
professional development in the realm of BYOT, some schools set aside time for the
ETFs to provide support and suggestions for using BYOT. Most of these suggestions

were related to specific technology applications or tools.
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Outcomes. The district leaders believed in the importance of technology in the
lives of students and that having mobile devices such as cell phones and laptops help
students have instant access to information and resources. The leaders also believed that
having these resources available in the classroom could support and engage students
during instruction. The BYOT program was implemented to increase student access to
technology at school and at home, and to help students be productive leamners in a 21*
century environment. There were several intended short-term, mid-range, and long-term
outcomes of the BYOT program. First, in the first months of program implementation,
district leaders intended for teachers to become open to using technology in instruction.
Additionally, when teachers developed this sense of openness, district leaders assumed
that teachers would integrate technology into their instruction, thus leading to student use
of technology for productivity and instructional purposes. District leaders expected
BYOT to become commonplace across secondary schools. Mid-range intended
outcomes included increased student engagement in instruction, as stated in the district's
strategic plan, and students becoming responsible users of technology. Long-term
intended outcomes are broader and stem from the district's strategic planning goal of
providing students with rigorous educational experiences and preparing them to be
productive global citizens of the 21st century. According to district leaders, BYOT
should create a school environment where students can be engaged in rigorous

educational experiences and be prepared for the 21st century global world of work.
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Program Evaluation Model

The purpose of program evaluation is to gather information about how well a
program, whether it is an intervention, product, system, or otherwise, is working
(Frechtling, 2007; Mertens & Wilson, 2013). Program evaluation is also more than
simply determining the success or failure of a particular program; formative evaluation of
a program during its implementation and progression is important for determining how
the program is progressing and for making recommendations to stakeholders for changes
or improvement of the program (Frechtling, 2007; Mertens & Wilson, 2013). Program
evaluation is also important in evaluating the assumptions and intended outcomes of a
program (Mertens & Wilson, 2013). To this end, it is often important to evaluate school
programs during implementation and regular operation rather than at the end of the
program’s existence. The BYOT program in this study was an ongoing program that was
planned to continue indefinitely. Therefore, a formative evaluation was necessary to
determine how the program was working and what changes, if any, needed to be made to
the inputs or process. Additionally, the BYOT program was optional for teachers, so a
formative program evaluation was necessary to determine to what extent teachers were
using BYOT, how the teachers were using the program, and the successes and challenges
they faced in implementation.

Evaluation Model. The program evaluation model used in this study is
Stufflebeam’s CIPP model (Stufflebeam, 2005; Stufflebeam & Shinkfield, 2007). The
CIPP model of evaluation is a comprehensive approach that addresses the context, inputs,
process, and products of a program, with specific evaluations often focusing on one

aspect of the model (Fitzpatrick, Sanders, & Worthen; 2011; Mertens & Wilson, 2012).
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According to Stufflebeam & Shinkfield (2007), the CIPP model “is configured especially
to enable and guide comprehensive, systematic examination of social and educational
programs that occur in the dynamic, septic conditions of the real world” (p. 351). The
CIPP model is more flexible than traditional evaluation models and is appropriate as a
formative evaluation tool for the BYOT program (Stufflebeam & Shinkfield, 2007). This
study utilized the four aspects of the model. Table 1 summarizes how each of the
components was used to inform the evaluation.

Table 1

The Components of the CIPP Model and BYOT Program Evaluation

Component of Program Components being Evaluated
CIPP model
Context Teachers’ successes and challenges within the program; teachers’

changing computer self-efficacy, based on encouragement by others,
others’ use of BYOT, and support; the effect of program process and
outcomes on teachers’ CSE

Input Teachers’ computer self-efficacy, based on existing beliefs, prior
experience with technology

Process Teachers’ instructional planning to include BYOT

Product Teachers integrating technology, utilizing BYOT, into instruction;

students using BYOT for instructional and productivity purposes

The context evaluation was ongoing throughout the study, as a way to document
changes in teachers’ CSE and serve as a structure for the study (Mertens & Wilson,
2012). The study evaluated CSE as an input, based on teachers’ prior experiences with
technology and the context of the school district. Process was evaluated to determine if
and how BYOT was implemented in classrooms. Finally, product evaluation provided
information regarding teachers’ use of BYOT in instruction. The focus on teachers’

computer self-efficacy and involvement in the BYOT program made the CIPP model an
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appropriate choice for evaluation, as it emphasizes stakeholder involvement (Stufflebeam
& Shinkfield, 2007). The evaluation included significant teacher involvement and input
to help determine the successes and challenges the teachers faced in the program.
Evaluation Questions
The purpose of this program evaluation mixed methods study was to describe the

way in which a Virginia public school district implemented a BYOT program and to
discover the successes and challenges the teachers’ faced with the implementation of the
program, as well as the connection between teachers’ computer self-efficacy and their
level of use of BYOT in instruction. BYOT programs are becoming increasingly popular
in the state and across the nation as school districts are utilizing creative ways to provide
students access to technology (Johnson, 2012). This program evaluation study sought to
provide school and district leaders with information that will help make BYOT programs
successful for teachers, increase student engagement in instruction, and ultimately
successful in supporting student achievement. In order to understand the successes and
challenges teachers face in implementing BYOT, evaluation questions were necessary in
understanding the inputs, process, and outcomes of the BYOT program. These questions
are:

1. Inputs: To what degree do teachers have computer self-efficacy?

2. Process: To what degree do teachers design instruction to include BYOT?

3. Context and Product: What is the relationship between teachers’ computer self-

efficacy and instructional design utilizing BYOT?

The central question of this study addressed the teachers in context and their relationship

to the process and outcomes of the program:



19

4. Context: What successes and challenges do teachers face when implementing
BYOT?

Definition of Terms

Bring Your Own Technology (BYOT), or Bring Your Own Device, is a program or
policy school districts and businesses employ allowing students or employees to
bring their own personal technology to school or work to use on the school or
business wireless network (K-12 Blueprint, http://www.k12blueprint.com/byod).

Computer self-efficacy (CSE) is an individual’s perception of his/her ability to use
technology successfully in a given context. (Compeau and Higgins, 1995; Moos
& Azevedo, 2009; Murphy, Coover, & Owen, 1989). CSE beliefs are more than
an individual’s perception of a specific component of technology, but rather the
individual’s perception of his/her ability to use the technology to complete a task
(Compeau & Higgins, 1995). The sources of CSE are similar to the sources of
teacher self-efficacy and include encouragement by others, other’s use of
technology, and support (Compeau & Higgins, 199).

Educational Technology Facilitator (ETF) is a full-time employee of the school district in
this study who works with teachers to design and implement technology-
integrated lessons. Each high school in the district has one ETF.

One-to-one computing is a practice of providing a laptop or other computing device for
every student in a school or district in order to meet goals such as equitable access
to technology, increased student engagement and student achievement (Rosso,

2011).
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Teacher self-efficacy is a teacher’s belief in his or her capability to organize and
complete courses of action to successfully accomplish a specific teaching task in a
particular context (Tschannen-Moran, Woolfolk Hoy, & Hoy, 1998).

Technology, for the purposes of this study, refers to any computer, laptop, tablet, cell
phone, or iPod that can be connected to the Internet.

Technology integration is a teacher’s use of technology to introduce, reinforce, extend,
enrich, assess, and remediate student mastery of the curriculum (Hamilton, 2007).

Ubiquitous computing is another term for one-to-one computing, where each student and
teacher in a school or district has a laptop or other computing device (Zucker,

2004).
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CHAPTER 2
Review of the Literature

This chapter provides a review of the literature focusing on important elements of
this study. A basic understanding of technology integration in K-12 schools and its
impact on teachers and students is necessary for evaluating a specific technology
integration program such as Bring Your Own Technology (BYOT). Additionally, an
understanding of the history of one-to-one computing programs and the limited research
on BYOT as a substitute for one-to-one computing and a move toward mobile learning
are needed to support the study. Finally, an understanding of the conceptual framework
of computer self-efficacy is essential for framing the study in the context of teachers’
implementation of BYOT in their classrooms.
Technology Integration

Although technology has been integrated in K-12 schools to varying degrees and
through multiple methods for the past few decades, there is not a standard definition of
technology integration in K-12 public schools (Bebel, Russell, & O’Dwyer, 2004).
However, various definitions do all include the use of technology for instructional
purposes (Bebell, Russel, & O’Dwyer, 2004; Hew & Brush, 2007). Technology
integration is more than placing a certain number of computers in each classroom or
using a technology tool to deliver a lecture via PowerPoint—technology integration has
become a meaningful teaching approach with multiple delivery methods (Mueller, Wood,
Willoughby, Ross, & Specht, 2008; Tamin, Bernard, Borokhovski, Abrami, & Schmid,
2011). Technology integration involves teachers using technology to “introduce,

reinforce, extend, enrich, assess, and remediate student mastery of curricular targets”



22

(Hamilton, 2007). For the purposes of this study, technology integration is defined as
teacher and student use of technology, including desktop computers, laptops, tablets, cell
phones, and other mobile devices with an Internet connection in classrooms for
instructional purposes.

Shifting focus of research. Just as technology integration has taken on many
forms, so has the research surrounding it. Early studies focused on numbers alone and
were “technology vs. no technology” studies; later studies measured student outcomes,
while more recent studies assume access to the technology and focus more on how
teachers and students are using it (Tamin, Bernard, Borokhovski, Abrami, & Schmid,
2011). Teacher and student access to technology has increased significantly over the past
several years, to the point where it is assumed to be available in all classrooms.
According to Gray, Thomas, and Lewis (2010), in 2010, ninety-seven percent of teachers
in K-12 public schools had computers located in their classrooms and over half of
teachers had access to extra computers to bring into their classrooms if needed. Teachers,
on average, had a ratio of 1.7 students to one computer in their classroom (Gray, Thomas,
& Lewis, 2010). Although the tools have changed, this high access to technology has not
changed (Madden, Lenhart, Duggan, Cortesi, & Gasser, 2013).

Teacher and student access to the technology does not, however, equate to
productive usage of the technology (Cuban, 2001; Mueller, Wood, Willoughby, Ross, &
Specht, 2008). How teachers choose to integrate technology tools into instruction and the
student and teacher outcomes of the integration are the focus of more recent studies.
Technology integration is not a standardized intervention like a specialized reading

program or math tutorial; rather, it is a variety of tools and strategies for learning that
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takes on various forms in the classroom (Ross, Morrison, & Lowther, 2010; Tamin,
Bernard, Borokhovski, Abrami, & Schmid, 2011). As a result, its effectiveness depends
on how teachers integrate it into their classrooms and thus necessitates teachers’
understanding of how to integrate technology (Tamin, Bernard, Borokhovski, Abrami, &
Schmid, 2011).

Successful technology integration. Technology integration is not a magic bullet
for student achievement, but somé positive outcomes have been found. In a meta-
analysis of 1,055 primary studies comparing student achievement in technology-
integrated classrooms and traditional classrooms, Tamin, Bernard, Borokhovski, Abrami,
& Schmid (2011) found that students in technology-rich classrooms scored, on average,
12 percentile points higher on achievement tests than those in traditional classrooms
without technology integrated into them. Additionally, the meta-analysis showed that
technologies supporting instruction, such as students using technology during instruction,
had a slightly higher significant effect size than technology used only for direct
instruction, such as the teacher using a PowerPoint for lecture notes (Tamin, Bernard,
Borokhovski, Abrami, & Schmid, 2011). Only a few experimental studies on the impact
of technology use and student achievement outcomes have been done. A synthesis of 30
studies of one-to-one laptop initiatives revealed positive impacts, specifically in the area
of computer literacy and writing (Penuel, 2006). However, other studies conducted on
student outcomes in one-to-one computer initiatives showed mixed results with respect to
student achievement and significant positive outcomes for student engagement and
motivation to learn (Argueta, Huff, Tingen, & Corn, 2011; Zucker & McGhee, 2005).

Despite the lack of overwhelmingly positive results of the impact of technology
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integration on student achievement, technology has become a fixture in K-12 schools and
a necessity in the world; the best educators and researchers can do is to identify and foster
conditions for success and to support teachers in being successful with technology
integration (Becker, 2000; Cuban, 2001; Penuel, 2006). In doing so, educational leaders
and teachers will meet the broader aim of preparing students to be productive citizens in a
technology-rich world.

Conditions for successful technology integration. According to the literature,
there are several conditions in schools and classrooms that help make technology
integration successful for teachers and students. Becker (2000) found that having access
to at least five computers in the classroom rather than in a computer lab somewhere else
in the school impacted successful integration. Likewise, teachers who were required to
plan for technology use weeks in advance, schedule time in a lab, and take class time to
move students from the classroom to a computer lab were less likely to use the
technology available to them (Becker, 2000). Additionally, he found that teachers with
at least average levels of technical experience with computers and who possessed a
student-centered teaching philosophy, as opposed to a teacher-centered philosophy, had
more successful integration of technology (Becker, 2000).

Barriers to technology integration. Despite the access to technology that is
now the norm, as well as the research that supports the positive impact of technology
integration on student outcomes, studies indicate that teachers do not always have the
right skills, support, or beliefs to successfully integrate technology in their classroom
(Becker, 2000; Littrell, Zagummy, & Zagummy, 2005; Mueller, Wood, Willoughby,

Ross & Specht, 2008; Zhao & Frank, 2003). Research indicates that technology in
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education can help student achievement, motivation, and problem-solving skills, but that
there are often roadblocks that prevent schools from using technology successfully for
these purposes (Hew & Brush, 2007). Early studies identified access and hardware and
software issues as barriers, but with the pervasiveness of technology in all aspects of our
lives, concerns have turned to more personal, pedagogical, and context-specific concerns
of the teachers (Chang, Lieu, Liang, Liu, & Wong, 2012; Mueller, Wood, Willoughby,
Ross & Specht, 2008; Wood, Mueller, Willoughby, Specht, & DeYoung, 2005). Hew
and Brush (2007) identified six categories of barriers to technology integration in K-12
schools. These categories are summarized in Table 2 and include resources, knowledge
and skills, institution, attitudes and beliefs, assessment, and subject culture.

Table 2

Hew and Brush’s (2007) Barriers to Successful Technology Integration

Barrier Characteristics

Resources Resources include technology, access to technology, time,
and technical support.

Knowledge and skills Knowledge and skills includes technology knowledge and
pedagogy of teaching with technology.

Institution Institution may include leadership, school scheduling, and
school planning.
Attitudes and beliefs Feelings that include a teacher’s likes or dislikes regarding

technology as well as their educational beliefs about teaching,
learning, and technology.

Assessment The pressure of assessment of student learning, specifically
high-stakes testing, can be a barrier.

Subject culture Subject culture is the expectations and practices that have
developed around a particular school subject such as art,
math, or English (Goodson & Mangan, 1995).

Note. Adapted from Hew, K. F. & Brush, T. (2007). Integrating technology into K-12
teaching and learning: Current knowledge gaps and recommendations for future research.
Educational Technology and Research Development, 55(3), 223-252.
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The six categories also appear across the literature on technology integration. Lack of
resources may include the technology itself, access to the technology, time, and technical
support (Hew & Brush, 2007). For example, Zhau, Pugh, Sheldon, and Byers (2002)
found that schools with computer labs had teachers who did not feel they had easy access
to computers and were competing with other teachers for access. A lack of applicable
knowledge and skills could also be a barrier to technology integration. According to
Mueller, Wood, Willoughby, Ross, and Specht (2008), a teacher’s pedagogical beliefs
about technology determine the success of computer integration. Additionally, Becker
(2000) found that teachers with at least an average level of technology expertise were
more likely to integrate technology into their classroom instruction.

Characteristics of the school or district institution can also impact integration.
Block scheduling, in which teachers have at least 90 minutes with each group of students,
is more conducive to successful technology integration than traditional 45-minute classes
(Becker, 2000). Support from district and school leaders also facilitates successful
integration (Zucker & McGhee, 2005). Additionally, leadership that promotes a shared
vision of technology use in a school or district helps successful integration (Argueta,
Huff, Tingen, and Corn, 2011; Silvernail & Lane, 2007). School principals, technology
coordinators, and formal or informal teacher leaders can provide this necessary
leadership. (Silvernail & Lane, 2007).

Teachers’ attitudes and beliefs impact all of what they do in the classroom,
including integrating technology into their teaching. Teachers’ beliefs about technology
are directly related to their use of technology in the classroom and will impact how they

integrate technology (Bebell & O’Dwyer, 2010; Zhao & Frank, 2003; Penuel, 2006).
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Ertmer (2005) found that teachers likely use their beliefs about their current teaching
practices to develop their beliefs about technology integration. Teachers who have
concemns about technology integration have been found to be comfortable with more
traditional instructional approaches, thus sharing a teacher-centered teaching belief (Lei
& Zhao, 2008). Additionally, the pressure of standardized tests and the “coverage
mentality” of having to cover all of the content prior to the standardized test can hinder
technology integration (Hew & Brush, 2007). Teachers who feel the pressure of covering
the content tend to be less engaged in technology integration (Becker, 2000). Teachers in
different subject areas may not approach technology integration in the same way, and the
specific context of teaching matters for technology integration (Lawless & Pellegrino;
2007).

Role of the teacher in technology integration. Teachers are the gatekeepers to
their classrooms and have a great deal of autonomy over them; likewise, they have a
direct impact on the success of technology integration in their classrooms (Chang, Lieu,
Liang, Liu, & Wong, 2012; Cuban, 2001; Mueller, Wood, Willoughby, Ross, & Specht,
2008; Wood, Mueller, Willoughby, Specht, & DeYoung, 2005). Despite the fact that
teachers are key factors in successful implementation of technology, they are rarely asked
about their experiences, beliefs, or needs with respect to technology integration (Wood,
Mueller, Willoughby, Specht, & DeYoung, 2005). Barriers that school leaders and
technology coordinators identify are often not the barriers teachers identify as truly
preventing their technology integration (Wood, Mueller, Willoughby, Specht, &
DeYoung, 2005). Barriers such as hardware and technical concerns that used to be seen

as primary roadblocks have been replaced with individual experiences, beliefs, and
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concerns about one’s ability to integrate technology successfully (Hew & Brush, 2007;
Wood, Mueller, Willoughby, Specht, & DeYoung, 2005). Teachers’ beliefs and self-
efficacy in the context of technology integration will impact their success with
technology integration (Wood, Mueller, Willoughby, Specht, & DeYoung, 2005).

The future of technology integration. In the 2010 National Educational
Technology Plan, the United States Department of Education (USDOE) states that,

Technology is at the core of virtually every aspect of our daily lives and work,

and we must leverage it to provide engaging and powerful leaming experiences

and content, as well as resources and assessments that measure student

achievement in more complete, authentic, and meaningful ways. (USDOE, 2010)
USDOE challenges school and district leaders to “engage and empower” students
through access to multimedia content, online social networks, and mobile access to
information and resources. As access to technology continues to increase and policy
makers emphasize the importance of this access (USDOE), technology integration plans
in K-12 schools have evolved to keep up with the demands. One-to-one computing
initiatives and more recently Bring Your Own Technology (BYOT) initiatives are
specific ways in which schools have attempted to provide this access and change in
teaching and learning that USDOE has set forth.
One-to-One Computing

As school budgets shrink but demands for technology integration continue, one
strategy that school districts have implemented to overcome a lack of technology and
access to it is the use of laptops or other mobile devices to save costs and maintain

sufficient access (Lowther, Ross, & Morrison, 2003). One-to-one computing is a practice
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that began in K-12 schools over a decade ago and involves providing a laptop or other
computing device, more recently an iPad or other tablet, for every student and teacher in
a school or district. Goals of one-to-one initiatives include providing equitable access to
technology, increasing student engagement, and raising student achievement (Penuel,
2006; Rosso, 2011). Actual classroom practices are not included in the definition of one-
to-one computing and, although it may seem that providing equal access to all students
and teachers would be an optimal condition for learning, teachers’ classroom practices do
not always change as a result of one-to-one implementation (Bebell & O’Dwyer, 2010).
One-to-one computing implementation. One-to-one learning environments are
unique settings in which to study teachers’ technology integration (Windschitl & Sahl,
2002). One-to-one initiatives are implemented differently across the United States, and
the earliest implementations occurred in the mid-1990s (Penuel, 2006). In a 2005 study
of a large Virginia school district implementing one-to-one computing, over 25,000
laptops were distributed to teachers and students in grades 6 through 12 (Zucker &
McGhee, 2005). Maine became the first and only state to implement a statewide one-to-
one initiative in 2002 (Silvernail & Lane, 2004). The Maine Learning Technology
Initiative involved purchasing over 34,000 laptops for middle school teachers and
students. These students and teachers used their laptops for administrative purposes as
well as teaching and learning (Silvernail & Lane, 2004). Penuel (2006) completed a
research synthesis of 30 original articles studying one-to-one initiatives. In the studies
synthesized, access to computers was the same across contexts, but school policies and
implementation strategies were different (Penuel, 2006). The three core features of the

one-to-one programs studied included student access to laptop computers, Internet access
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through the school or district’s wireless network, and a focus on laptop use to help
complete educational tasks (Penuel, 2006).

In the past decade, one-to-one computing has emerged as a popular way to
provide students access to technology, but only in the past few years has there been
evidence to support these initiatives (Bebell & O’Dwyer, 2010). One challenge schools
and districts face is identifying a clear purpose for integrating the technology; school
leaders should identify key beliefs and purposes for integrating technology prior to doing
so (Windschitl & Sahl, 2002). Much like earlier technology integration studies, once
one-to-one computing initiatives are implemented, the effects on student achievement are
unclear (Penuel, 2006).

Teacher beliefs about one-to-one computing. Much like earlier technology
integration studies, one-to-one computing programs depend on teachers using the
technology in the classroom (Bebell & O’Dwyer, 2010). Studies indicate that teachers
have varying beliefs about technology integration and more specifically one-to-one
computing (Bebell & O’Dwyer, 2010; Lei & Zhao, 2008; Oliver, 2010). According to
Penuel (2006), “teachers’ attitudes and beliefs about technology’s role in the curriculum
can influence how and when teachers integrate computers into their instruction” (p. 333).
Bebell and O’Dwyer (2010) emphasize the importance of examining one-to-one
computer outcomes in the context of the teachers implementing it. They found that the
beliefs of the teachers in the one-to-one computer settings they studied were related to
their use of the available technology (Bebell & O’Dwyer, 2010). Table 3 summarizes

teacher beliefs about one-to-one computing initiatives found in the research.
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Table 3

Summary of Teacher Beliefs about One-to-one Computing

Positive Beliefs Negative Beliefs

Technology is important for teachingand  Discomfort in a move away from
learning (Lei & Zhao, 2008; Silvernail &  traditional teaching practices (Lei & Zhao,

Lane, 2004) 2008)

Technology helps teachers communicate Teachers who are unfamiliar with the

with students and parents (Lei & Zhao, technology cannot predict problems that

2008) might occur (Oliver, 2010)

Teachers notice increased use of Concerns about classroom management

technology in themselves and their students and student discipline in a one-to-one

(Bebel & O’Dwyer, 2010) setting (Oliver, 2010; Penuel, 2006; Zucker
& McGhee, 2005)

Teachers noticed increased student Increased planning time, especially during

engagement (Bebel & O’Dwyer, 2010) early stages of implementation (Oliver
2010, Zucker & McGhee, 2005)

Teachers feel they have more flexibility Lack of quality professional development,

during instruction (Zucker & McGhee, including a network of support among

2005) colleagues (Oliver, 2010; Windschitl &
Sahl, 2005)

Students seem to be more organized Concerns about the use of technology with

(Zucker & McGhee, 2005) specific subject matter (Penuel, 2006)

Although the research outcomes on student achievement and one-to-one computing are
unclear, teachers believed students’ achievement and engagement in learning increased as
a result of one-to-one access to technology (Bebell & O’Dwyer, 2010; Penuel, 2006,).
Based on a study of seven one-to-one initiatives across the United States, Arguenta, Huff,
Tingen, and Corn (2011), found that one of the crucial factors for successful
implementation of one-to-one program was well-planned, high-quality professional

development that was sensitive to the needs of the teachers.
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Professional development needs for teachers. Professional development fbr
one-to-one initiatives should focus on more than the computers themselves and should be
developed within the context of the curriculum (Windschitl & Sahl, 2002). Three types
of professional development emerge in one-to-one research (Penuel, 2006). The first
type of professional development is focused on the technology itself and is often not
useful in and of itself for teachers to integrate technology successfully (Littrell,
Zagummy, & Zagummy, 2005; Penuel, 2006). Teachers’ technology skills are important
for technology integration, but more professional development is needéd (Arguenta,
Huff, Tingen, & Corn, 2011). The second type of professional development in one-to-
one computer programs focuses on helping teachers integrate technology into their
curriculum and instruction (Arguenta, Huff, Tingen, & Corn, 2011; Penuel, 2006). This
type of professional development is provided by district leaders or technology facilitators.
The third type of professional development that emerges from studies on one-to-one
programs ié informal support from colleagues; teachers found this type of informal and
ongoing support to be the most helpful in successful technology integration (Arguenta,
Huff, Tingen, & Corn, 2011; Davies, 2004; Silvernail & Harris, 2004; Windschitl & Sahl,
2002). Teachers need to see others be successful with the technology and want time to
collaborate with each other on ways to integrate the technology into their instruction
(Arguenta, Huff, Tingen, & Comn, 2011; Windschitl & Sahl, 2002).

Bring Your Own Technology Initiatives

In 2010, seventy-five percent of teenagers, ages 12-17, in the United States owned

a cellphone. In 2013, seventy-eight percent of teenagers owned a cellphone, and almost

half of those were smartphones with Internet access (Madden, Lenhart, Duggan, Cortesi,
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& Gasser, 2013). Overall, three out of four teenagers in the United States are mobile
Internet users who access the Internet on a cellphone, laptop, tablet, or other mobile
device (Madden, Lenhart, Duggan, Cortesi, & Gasser, 2013). Districts and policymakers
argue that one effective way of successfully integrating technology in the classroom is to
utilize the devices that students already own and use on a daily basis in their lives outside
of school (Johnson, 2012; Ullman, 2011). The increase in student-owned devices
coupled with the realization that adequate funding for one-to-one computing may never
exist makes Bring Your Own Technology (BYOT) a popular alternative to expensive
one-to-one initiatives (Johnson, 2012). For the purposes of this study, BYOT is defined
as a program or policy school districts employ allowing students to bring their own
personal technology to school to use on the school wireless network (K-12 Blueprint,
2013).

Lack of research. Tamin, Bernard, Borokhovski, Abrami, and Schmid (2011)
discuss the presence of nuances in the field of educational technology. Nuances are the
specific conditions and methods of technology integration that vary greatly across
districts and schools (Tamin et al., 2011). BYOT is one such nuance in need of further
research. As BYOT programs become less of a nuance and more prevalent in K-12
schools, there is a need for research on how teachers implement these programs and how
student outcomes are affected. Current literature on BYOT is in the form of anecdotes,
pilot programs, and opinion pieces. From this anecdotal evidence, researchers and school
leaders can glean useful information in the form of lessons learned, advantages, and

disadvantages of this type of program.
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Advantages of BYOT initiatives. Several aspects of BYOT have been
successful for schools and districts implementing this type of program. One of the most
cited advantages and reasons for implementing is cost eﬁ'ectiveﬁess (Fritschi & Wolf,
2012; Johnson, 2012; Ullman, 2011). Schools no longer have to purchase a device for
every student, nor do they have to provide technical support for large numbers of devices
(Fritschi & Wolf, 2012). There is also evidence that parents already support BYOT and
would purchase devices for their students regardless of program implementation (Fritschi
& Wolf, 2012; Ullman, 2011). Benefits for students include increased student-centered
learning and enhanced interaction among teachers and students (Lahiri & Moseley,
2012). Additionally, some studies show an increase in student motivation, critical
thinking, problem solving, and time management, all of which are in the goals of the
National Technology Plan (Lahiri & Moseley, 2012; Norris & Soloway, 2011; USDOE,
2010). Despite identified advantages for districts and students, some disadvantages have
also emerged.

Disadvantages of BYOT initiatives. Some educational leaders and
policymakers are skeptical of BYOT programs and cite potential pitfalls to implementing
such programs. The biggest drawbacks are equity among students and the challenge of
providing devices for students who do not bring their own (Quillen, 2011; Stager, 2001).
Another concern is the Internet safety of the students (Quillen, 2011). Even proponents
of BYOT caution schools and teachers to plan for appropriate Internet security for
students prior to implementation (Johnson, 2012; Lahiri & Moseley, 2012). Some fear
that teacher anxiety increases when BYOT is allowed in the classroom because BYOT

could be a source of distraction for students rather than an educational tool (Lahiri &



35

Moseley, 2012; Stager, 2001). One final potential challenge for BYOT initiatives is the
need for increased professional development for teachers on how to incorporate a variety
of technology tools into instruction (Lahiri & Moseley, 2012). Despite these potential
disadvantages, the push for technology and interest in BYOT continues to rise; school
leaders and policymakers are now looking for ways to plan successful BYOT programs
(Johnson, 2012).

Leadership for BYOT. Johnson (2012) states that, “good planning is essential”
for successful implementation of BYOT. There are seven steps school and district
leaders should take when planning a BYOT initiative, including (a) establishing clear
policies, (b) determining a rationale for the plan, (c) meeting infrastructure requirements,
(d) providing professional development, (¢) informing parents, (f) selecting resources
wisely, and (g) striving for equity among students (Johnson, 2012). Additionally, there
are conditions that should exist in a school or district planning a BYOT initiative; if these
conditions do not exist, school and district leaders are encouraged to create them prior to
BYOT implementation (Fritschi & Wolf, 2012). For example, districts should ensure
that appropriate technology infrastructure is in place to provide Internet access to an
increased number of student-owned devices (Fritschi & Wolf, 2012; Uliman, 2011).
Additionally, school leaders should plan appropriate professional development to ensure
successful implementation (Fritschi & Wolf,A 2012; Johnson, 2012; NASSP, 2011).
Fritschi and Wolf (2012) state that, "rather than trying to fit the new devices into the
same instructional strategies, educators should be thinking critically about how they will
deliver instruction differently using the opportunities afforded by mobile technologies.

Professional development is key to helping teachers make the paradigm shift necessary to
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effectively integrate mobile devices into instruction” (p 30). The essential conditions for
BYOT implementation are summarized in Table 4.
Table 4

Essential Conditions for BYOT

Condition Description

Visionary Successful programs have visionary leaders who promote and oversee

leadership and  the program. To ensure success, the initiative should be framed as an

commitment educational initiative clearly tied to instructional goals rather than a
technology initiative.

Robust Schools and districts should first consider existing technology

technology infrastructure and what broadband, hardware and software, and

capacity technical support will be needed for a successful mobile learning
program. Security and privacy, in the form of appropriate Internet
filters, must be considered.

Professional Schools and districts must have a plan for providing appropriate

development professional development for teachers. More important than an

understanding of specific technology tools are the skills and
knowledge to incorporate technology into instruction.

Scalability Successful programs have taken the "start small, think big" approach.
Although initial implementation may be a pilot at one or two schools,
capacity for a large-scale implementation should be considered at the

outset.
Policies that Schools who are moving to mobile learning programs have shifted
promote and from "acceptable use" policies to "responsible use" policies in an
support the attempt to shift the institutional mindset that technology should be
initiative banned or limited.

Note. Adapted from Fritschi, J. & Wolf, M. A. (2012). Turning on mobile learning in
North America: lllustrative initiatives and policy implications. United Nations
Educational, Scientific and Cultural Organization.

Change in teacher beliefs and pedagogy. As long as teachers use technology to
teach existing content in ways they always have, little will change in teaching and
learning (Norris & Soloway, 2011). Teachers who struggle with one-to-one and BYOT

initiatives often have a more teacher-centered approach and focus on classroom

management and discipline issues (Penuel, 2006). They may see BYOT as a distraction
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for students (Johnson, 2012). Successful BYOT programs should have support and
professional development for teachers as they learn BYOT strategies and gain confidence
in their ability to use BYOT in their classrooms (Fritschi & Wolf, 2012; Johnson, 2012).
As Fritschi & Wolf (2012) indicate, teachers will experience a paradigm shift, including
changes in their beliefs and practices. Providing successful experiences for teachers will
increase teachers’ self-efficacy and change their beliefs regarding BYOT (Fritschi &
Wolf, 2012; Johnson, 2012; Windschitl & Sahl, 2002). Teachers’ self-efficacy beliefs
about technology are important to their integration of technology in their instruction
(Cuban, Kirkpatrick, & Peck, 2001; Ertmer, 2005; Pareskeva, et al., 2006; Potter &
Rockinson-Szapkiw, 2012).
Computer Self-Efficacy

Computer self-efficacy (CSE), or an individual’s beliefs about his/her ability to
successfully use computers, is an important construct that has implications for teachers
integrating technology in the classroom. CSE has been explored extensively in the
business sector but has not been as closely and specifically linked to teacher use of
technology (Chang, Lieu, Liang, Liu, & Wong, 2012). Exploring CSE as an important
construct for teacher technology integration can help school leaders more effectively
implement technology integration in their schools. CSE is a construct worthy of
exploration in the educational realm as it can help researchers and educational leaders
address the changing needs of students and teachers in technology-rich classrooms.

Social cognitive theory and self-efficacy. Bandura’s (1986) Social Cognitive
Theory is a widely used and accepted model of behavior. The model is a triadic

relationship between an individual’s behaviors, cognitive and personal factors, and the
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environment. These three elements interact and operate together: thus, one’s actions are
not determined explicitly by intrinsic forces or external factors, but rather by an
interaction among them (Bandura, 1986). Behavior is affected by cognitive and personal
characteristics; likewise, personal characteristics and cognition affect an individual’s
behavior (Bandura, 1986). Out of Social Cognitive Theory stems the construct of self-
efficacy, a more specific construct of individuals’ beliefs regarding their actions and
outcomes.

Bandura (1986) defines self-efficacy as an individual’s judgments of his or her
capabilities to plan and implement courses of action required for certain tasks (p. 391).
Self-efficacy is not about the skills one has, but rather a judgment about one’s capability.
There are four principal sources of information from which individuals develop their
sense of self-efficacy. These four sources are mastery experiences, vicarious
experiences, verbal persuasion, and physiological states (Bandura, 1986).

Mastery experiences. Mastery experiences are the most powerful source of self-
efficacy and refer to the success that an individual has with a specific task (Ashton &
Webb, 1986; Bandura, 1986; Bandura, 1997; Tschannen-Moran, Woolfolk Hoy, & Hoy,
1998). Success in a particular activity raises an individual’s feelings of self-efficacy
(Bandura, 1986). For example, if a teacher were to implement a technology strategy in
her classroom and students were engaged in the lesson and learned from the experience,
her sense of efﬁc.acy for that particular lesson or technology may increase. Likewise,
multiple successes will help an individual develop a stronger sense of self-efficacy and
intermittent failures will not hinder one’s feelings of success or self-efficacy (Bandura,

1986). If the teacher were to experience one unsuccessful lesson after many mastery
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experiences, she may be less inclined to deem it as a failure. Bandura (1986) explains
that individuals with higher self-efficacy and mastery experiences are more likely to
consider other external or contextual factors as causes of failure; individuals with lower
self-efficacy may blame themselves or the difficulty of the task itself.

Vicarious experiences. Individuals do not develop self-efficacy through
experience alone. Vicarious experience refers to seeing or visualizing others being
successful with a particular task (Bandura, 1986). When individuals see others being
successful, they are more likely to believe that they too will be successful. Likewise, if
an individual without relatively high self-efficacy sees others struggle, this too can
influence their own self-efficacy in negative ways. Vicarious experiences can be face-to-
face observations, such as a peer observation of another teacher completing a task
successfully, or a vicarious experience can be through video or some other observable
format (Guskey & Passaro, 1994; Tschannen-Moran et al., 1998).

Verbal persuasion. Verbal or social persuasion may be in the form of specific
instruction or feedback from a supervisor, or it may be more informal such as a pep talk
from a colleague (Tschannen-Moran et al., 1998). Verbal persuasion may be helpful in
maintaining self-efficacy beliefs or persistence in situations in which a teacher has a
minor setback (Tschannen-Moran et al., 1998). Verbal persuasion can also be positive or
negative; an unkind or unprofessional comment can impact self-efficacy as much as a
positive pep talk from a supervisor. When considering the power of verbal persuasion,
one must consider the existing relationship with the individual providing the feedback. If
the individual is respected, the feedback will have more of an impact on self-efficacy

(Bandura, 1997).
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Physiological states. Physiological and emotional states refer to the stress or
anxiety level an individual may feel when preparing for or completing a task (Bandura,
1986, Compeau & Higgins, 1995; Tschannen-Moran et al., 1998). Often, too much fear
or anxiety about a given task may cause a person to be unable to perform the exact task
they were afraid to do (Bandura, 1986). However, some level of stress or anxiety can
cause an individual to perform at a higher level.

In addition to the four sources of self-efficacy, there are also three significant
dimensions of self-efficacy: magnitude, strength, and generalizability (Bandura, 1986;
Compeau & Higgins, 1995). These dimensions are important when exploring the way
self-efficacy in one isolated situation may affect self-efficacy in other situations.

Magnitude. Magnitude refers to the level of difficulty of a task that an individual
believes is attainable. An individual with a high magnitude of self-efficacy believes that
s’he can accomplish more challenging tasks than someone with a lower magnitude of
self-efficacy (Compeau & Higgins, 1995). Two individuals may each have high levels of
self-efficacy, but the magnitude is measured in the challenging tasks the individuals
believe they can accomplish. Magnitude is also context-specific, as an individual may
have self-efficacy belief for accomplishing a task with one group of students but not for
another.

Strength. The strength of an individual’s self-efficacy refers to the conviction
about the judgment; someone with strong self-efficacy is not set back by challenges,
whereas, someone with weaker self-efficacy is more easily frustrated or likely to give up
(Compeau & Higgins, 1995). The individual who has high self-efficacy and has had

multiple mastery experiences with a particular task develops a strong sense of self-
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efficacy and is able to overcome challenges more easily than someone with weaker self-
efficacy.

Generalizability. Generalizability of self-efficacy refers to the degree to which an
individual’s self-efficacy is limited to a particular situation or carried over to other
similar situations. Someone who is able to complete a task or behavior under specific
conditions has self-efficacy that is less generalizable than someone who believes they can
perform the task under a variety of conditions (Compeau & Higgins, 1995). The complex
nature of teaching and classroom settings make generalizability an important dimension
to consider. Teachers work in a variety of contexts and are influenced by both internal
and external factors (Guskey & Passaro, 1994). Because most models of self-efficacy are
task-specific, one must be careful not to assume that self-efficacy for one task can be
generalized to other tasks or other groups of students. If a teacher has a high sense of
self-efficacy for a particular task, such as utilizing a current technology device, his or her
self-efficacy specific to the use of this device may not be generalizable to other classroom
activities or other groups of students.

Teacher self-efficacy. Over the past twenty years, Bandura’s research on self-
efficacy has been expanded to the realm of teachers (Ashton & Webb, 1986; Gibson &
Dembo, 1984; Guskey & Passaro, 1994; Tschannen-Moran et al., 1998). There are
multiple models of teacher self-efficacy and several instruments for measuring self-
efficacy of classroom teachers (Guskey & Passaro, 1994). In general, teacher efficacy is
defined as a teacher’s belief that s/he has an impact on student leaming (Guskey &
Passaro, 1994). Teacher self-efficacy deals with a teacher’s perception of his/her

competence or ability rather than the teacher’s actual competence or ability to perform a
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certain task (Tschannen-Moran et. al, 1998). A teacher may be very skilled with
computers in his or her personal life but may have low self-efficacy beliefs about his/her
ability to use them in instruction.

Teacher self-efficacy is worthy of study because research shows that teachers’
self-efficacy can impact student achievement (Ashton & Webb, 1986; Guskey & Passaro,
1993; Tschannen-Moran et al., 1998). Teachers’ self-efficacy beliefs are impacted by the
teachers’ behaviors, such as their thoughts, choices of actions, effort, and persistence in
specific teaching tasks (Ashton & Webb, 1986). For example, teachers with low self-
efficacy may doubt their abilities to carry out certain actions in the classroom and thus be
less inclined to try new or innovative strategies (Ashton & Webb, 1986). Teachers with
low self-efficacy are more likely to employ basic management strategies rather than
innovative instructional strategies that may relinquish some teacher control; teachers with
higher self-efficacy may be more willing to try new instructional strategies without a
stifling fear of failure (Ashton & Webb, 1986). Low teacher self-efficacy, however, does
not necessarily equate to bad teaching; it may just mean the teacher is less likely to step
out of a comfort zone or embrace new strategies or ideas. Developing a teacher’s sense
of self-efficacy may help teachers branch out and be more willing to embrace new
instructional strategies as well as be more likely to persist and overcome challenges when
faced with them in the classroom (Guskey & Passaro, 1994; Tschannen-Moran et al.,
1998). Teachers with high self-efficacy beliefs exhibit behaviors that have been shown to
increase student achievement (Ashton & Web, 1986; Tschannen -Moran & Woolfolk
Hoy, 2001). The possibility of developing and nurturing teacher self-efficacy is worth

exploring because of its potential impact on student achievement.
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Teaching efficacy and personal teaching self- efficacy. Ashton and Webb
(1986) identify an important distinction between sense of teaching efficacy and sense of
personal teaching efficacy. A teacher’s sense of teaching efficacy is his/her belief that
teaching has an impact on student learning. A teacher with a high sense of teacher |
efficacy may believe that teachers are important and that teachers impact student learning
without necessarily seeing his/her own impact on student learning in his/her own
classroom. A teacher’s sense of personal teaching efficacy is his/her perception of
his/her own teaching capability (Ashton & Webb, 1986). The level of a teacher’s sense '
of personal teaching self-efficacy will affect his or her willingness to try new strategies or
be comfortable in new teaching situations. As in Bandura’s construct of self-efficacy, the
four sources from which teachers develop their sense of personal teaching self-efficacy
are mastery experiences, vicarious experiences, verbal persuasion, and physiological
states (Bandura, 1986; Guskey & Passaro, 1994, Tschannen-Moran et al., 1998). It is the
realm of personal teaching efficacy that will be important as we explore computer self-
efficacy and how a teacher integrates technology in his/her own classroom.

Maodels of teacher self-efficacy. Two additional significant models of teacher
self-efficacy that have emerged from the work of Ashton and Webb are Gibson and
Dembo’s (1984) model and Tschannen-Moran, Woolfolk Hoy, and Hoy’s (1998) model.
Gibson and Dembo (1984) found that teacher self-efficacy is multi-dimensional and that
it may influence classroom behavior patterns of teachers. This model, as Bandura first
described, distinguishes between personal teaching efficacy and general teaching efficacy
(Gibson & Dembo 1984). Teacher self-efficacy positively impacts teacher behaviors as

well as student outcomes (Ashton & Webb, 1986; Gibson & Dembo, 1984; Tschannen-



Moran & Woolfolk Hoy, 2001; Tschannen-Moran et al., 1998). Tschannen-Moran,
Woolfolk Hoy, and Hoy (1998) proposed an integrated model of teacher self-efficacy.
Their integrated model considers that teacher self-efﬁcacy is context specific; a teacher
can have high self-efficacy for one particular teaching task or in one context and not in
another (Tschannen-Moran et al., 1998). For example, a teacher may have very high self-
efficacy in cooperative learning strategies but have low self-efficacy for integrating
technology in instruction.

This model of teacher self-efficacy is an integrated one because it connects a
teacher’s beliefs about the particular teaching task and his/her beliefs about his/her
personal teaching ability. A teacher goes through a cognitive processing of the four
sources of efficacy and separates the processing into the analysis of teaching tasks and
assessment of personal teaching competence (Tschannen-Moran et al., 1998). In analysis
of the teaching task, the teacher makes a judgment on the resources and constraints in a
particular teaching task; this analysis also involves an assessment of what will be
required of the teacher for a particular teaching task (Tschannen-Moran et al., 1998). For
example, a teacher integrating technology in his/her classroom may express concemn for
the lack of technology available in the school; this is an analysis of the teaching task itself
and has little to do with the teacher’s competence. The analysis of the teaching task has a
great deal to do with the context or setting. In assessment of personal teaching
competence, the teacher makes a judgment about his or her own perceived strengths and
weaknesses; this may be, for example, a teacher’s own perceived comfort level with
technology and how that could affect his or her ability to use it effectively with students

(Tschannen-Moran et al., 1998). This teacher may worry that he or she does not know
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how to use a particular technology tool or program. Analysis of the task at hand and
assessment of personal competence happen subconsciously for teachers and contribute to
their beliefs about teaching (Tschannen-Moran et al., 1998). The study of teacher self-
efficacy must address the subjective perceptions of teachers, the specific contexts in
which teachers work, direct influences such as students and administration, and indirect
influences such as parents and the community (Ashton & Webb, 1986). To that end, this
review will refer to Tschannen-Moran, Woolfolk-Hoy, and Hoy’s integrated model of
teacher self-efficacy. These added dimensions of analyzing teaching tasks and assessing
personal teaching competence may have important implications for computer self-
efficacy of teachers and the use of technology in the classroom. In order to understand
computer self-efficacy of teachers, it is important to understand and articulate the
components and underlying assumptions of teacher self-efficacy.

Computer Self-efficacy. Self-efficacy is context specific, thus researchers have
explored self-efficacy in different settings an& with respect to specific tasks such as
teaching or technology use (Cassidy & Eachus, 2002). This study examines self-efficacy
of teachers in a BYOT program through the lens of CSE. Teachers integrating
technology in their classrooms, whether through school-provided devices, BYOT, or a
combination, develop their own feelings toward their ability to use technology effectively
as an instructional tool. This sense of self-efficacy in the context of technology
integration may be important in the success or failure of such programs (Wang, Ertmer,
& Newby, 2004). Research indicates that self-efficacy beliefs are a major factor in

individuals’ use of and success with technology (Cassidy & Eachus, 2002). CSE is an
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important construct to consider when exploring teachers’ integration of technology and
implementation of BYOT.

Dimensions of computer self-efficacy. CSE is an individual’s perception of
his/her ability to use technology successfully in a given context. (Cassidy & Eachus,
2002; Compeau and Higgins, 1995; Moos & Azevedo, 2009; Murphy, Coover, & Owen,
1989). The construct addresses an individual’s beliefs about what could be done in the
future with computers, rather than past experiences alone (Compeau & Higgins, 1995).
Computer self-efficacy also incorporates one’s beliefs that a particular skill can be
applied to a broader task; computer self-efficacy beliefs are more than an individual’s
perception of a specific component of technology, but rather the individual’s ability to
use the technology to complete a task (Compeau & Higgins, 1995). In other words, it is
not an individual’s ability to use Microsoft Excel, but rather his/her beliefs that he/she
can use it successfully to balance a budget.

Computer self-efficacy, analogous to Bandura’s construct of self-efficacy, has
three dimensions of magnitude, strength, and generalizability (Compeau & Higgins,
1995; Moos & Azevedo, 2009). The magnitude of computer self-efficacy can be seen in
the level of an individual’s capability expected in a particular situation where technology
is involved. Magnitude can also be measured by the perceived amount of support
required to complete a task. For example, an individual with a higher magnitude of self-
efficacy would believe he or she could complete a task with less assistance than those
who feel they have lower self-efficacy. The strength of computer self-efficacy can be
seen in the amount of confidence an individual has in performing a task. According to

Compeau & Higgins (1995), the generalizability of computer self-efficacy refers to the
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degree to which an individual’s judgment of his/her ability is limited to a particular
domain of the activity. For example, someone with high computer self-efficacy
generalizability may be confident in using both Windows and Macintosh platforms;
someone with lower computer self-efficacy generalizability would perceive himself as
being limited to one platform or software. These dimensions have important implications
for exploring the technology integration of classroom teachers.

Compeau and Higgins’ model. Through a research model constructed of eight
elements and fourteen hypotheses, Compeau & Higgins (1995) developed and validated a
10-item measure focused on tasks rather than specific tools or technologies. This model
inciudes similar sources of self-efficacy to Bandura’s four sources of self-efficacy and
models of teacher self-efficacy (Bandura, 1986, Tschannen-Moran et al., 1998). The
distinction between tasks and technologies in Compeau and Higgins’ model is an
important one in the context of schools and in a world in which technologies emerge and
change at a rapid rate. Possessing the knowledge of a particular technology tool is not as
beneficial as having the skill and self-efficacy to adapt to new devices as they emerge.
This distinction is important if the model is to be used in conjunction with teacher self-
efficacy and classroom technology integration. It is not enough to know if a teacher has
the skills, but rather his/her beliefs about how s/he can use technology to complete tasks
in the classroom and with students is also important. To that end, this study will utilize
Compeau and Higgins’ (1995) model of computer self-efficacy because of its focus on
tasks and task difficulty as well as its use in other educational research settings (Chang,

Lieu, Liang, Liu, & Wong, 2012; Teo, 2009).
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Elements of computer self-efficacy. Bandura’s Social Cognitive Theory
dimensions of cognitive, behavioral, and environmental forces are also incorporated into
the eight elements of this model that influence computer usage (Compeau & Higgins,
1995). The elements also parallel the four sources of teacher self-efficacy (Bandura,
1986, Tschannen-Moran et al., 1998). The first element is encouragement by others, or
verbal persuasion as other models of self-efficacy would define it, and usually comes
from the people with whom an individual works (Compeau & Higgins, 1995). The
second element is other’s use of computers; the third is the support of the organization for
computer users within the organization (Compeau & Higgins, 1995). Support includes
availability of technology and assistance for those who need it. The fourth element is the
computer self-efficacy of the individual; self-efficacy was found to be an important
antecedent to computer use (Burkhardt & Brass, 1990; Compeau & Higgins, 1995). The
fifth element in the model is outcome expectations, or the expected consequences of a
behavior exhibited by the individual (Compeau & Higgins, 1995). The sixth element is
an individual’s affect or liking for a particular behavior, and the seventh element is
anxiety toward computers (Compeau & Higgins, 1995). These seven elements all
influence each other and the final element in the model, computer usage. The model
indicates that encouragement by others, others’ use of technology, and additional support
all influence an individual’s computer self-efficacy and outcome expectations. Computer
self-efficacy then directly impacts an individual’s outcome expectations, positive affect,
anxiety level, and use of technology. Outcome expectations influence usage and affect.

Finally, affect, anxiety, outcome expectations, and computer self-efficacy all impact an
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individual’s usage of technology (Compeau & Higgins, 1995). The research model is

shown in Figure 3.
Encouragement Aftect
by Others
Computer
Self-Efficacy
Anxiety
Outcome
Expectations Usage

Figure 3. Compeau & Higgins Research Model (1995). From Compeau, D.R. &
Higgins, C. A. (1995). Computer Self-efficacy: Development of a measure and initial
test. MIS Quarterly, 19(2), 189-211.

Computer self-efficacy is a significant construct because it has been shown to
impact computer usage (Berkhardt & Brass, 1990; Compeau & Higgins, 1995). The
target population for the development and validation of the measurement was whom
Compeau & Higgins (1995) called knowledge workers, or individuals who are required
to process large amounts of information. Knowledge workers may include researchers,
consultants, financial analysts, and others. Although teachers were not used in their
sample, educational researchers have used this model to measure the computer self-
efficacy of teachers (Chang et al., 2012; Paraskeva, Bouta, & Papagianni, 2008). In the
case of an examination of teachers integrating BYOT in their classrooms, this computer
self-efficacy model is significant because it incorporates many of the aspects of teacher

self-efficacy and addresses tasks rather than technology tools alone.
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Development of measures and tests. There have been multiple approaches to the
development and measurement of computer self-efficacy (CSE), but measurements seem
to be self-reporting scales (Cassidy & Eachus, 2002). Some approaches to CSE focus on
early adoption of computer technologies, others on computer training and skills
(Compeau & Higgins, 1995). One early model developed by Burkhardt and Brass
(1990) was a three-item scale measuring general perceptions about ability to use
computers successfully. A second measure explored CSE as it related to performance in
a computer training situation (Webster & Martocchio, 1992). Another measurement was
developed by Murphy, Coover, and Owen (1989). to measure the computer self-efficacy
of individuals based on their computer-related skills and knowledge. A fourth important
measure explored the relationship between computer self-efficacy, training methods and
training performance, focusing on computer skills only (Gist, Schwoerer, & Rosen,
1989). This model was significant in the development of future models but lacked
| emphasis on task completion (Compeau & Higgins, 1995). Aspects of these models and
measurements are apparent in Compeau and Higgins’ model and measurement (1995).

Cassidy and Eachus (2002) identified limitations in Compeau and Higgins’
model, including the high task specificity and reference to specific software packages,
thus making items on Compeau and Higgins’ scale obsolete years later as technology
changes. Cassidy and Eachus (2002) developed and validated a 30-item CSE scale called
the Computer User Self-Efficacy Scale (CUSE) to measure CSE in adults in educational
settings. Their rationale for developing the CUSE focused on the general impact
computers have on individuals in education and life; individuals, particularly students and

teachers, are expected to be proficient in computer use (Cassidy & Eachus, 2002). They
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constructed the CUSE in an effort to create a scale appropriate for use in general
populations of computer users (Cassidy & Eachus, 2002).

Computer self-efficacy of teachers. Teacher beliefs are not easily understood,
but they are very powerful in changing classroom practice and impacting student
achievement (Ertmer, 2007; Tschannen-Moran, et al., 1998). Individual factors such as
computer self-efficacy are important in changing those classroom practices that impact
student achievement (Pareskeva, Bouta & Papagianni, 2006; Tschannen-Moran, et al.,
1998). As Bandura (1986) indicates, it is important to focus self-efficacy measures to a
specific context of interest in order for it to be relevant or meaningful. Computer self-
efficacy has been used to investigate teachers’ and pre-service teachers’ use of
technology in the classroom (Chang et al., 2012; Pareskeva, et al., 2006; Teo & Koh,
2010; Wang, et al., 2004), and research indicates that when teachers believe they have the
ability to use computers successfully, they are likely to also believe the technology is
easy to use and will ultimately accept the new technology (Albion, 1999; Chang et al.,
2012; Oliver & Shapiro, 1993; Wang, et al., 2004). A teacher’s computer self-efficacy
may also impact student use; if a teacher does not see a tool as having value in the
classroom, the teacher is less likely to allow students to try it. Therefore, teacher
computer self-efficacy and perception of technology and its usefulness in the classroom
impacts integration (Pareskeva, et al., 2006; Potter & Rockinson-Szapkiw, 2012;). More
specifically, a teacher’s use of one-to-one technology in instruction is facilitated by the
teacher’s belief system (Windschitl & Sahl, 2002). Beliefs are formed in a variety of
ways, and teachers are more inclined to be influenced and change their beliefs based on

what they view as right and attainable in the classroom rather than a particular
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educational theory or instructional strategy (Ertmer, 2005; Windschitl & Sahl, 2002).
Teacher self-efficacy, and more specifically teacher computer self-efficacy, is an
important construct in understanding teachers’ beliefs and how their beliefs play out in
classroom practice and technology integration.
Conclusion

Technology integration in K-12 public schools continues to expand and evolve
with pressure from policymakers to provide increasing access to students and teachers.
Teachers have a pivotal role in the success of programs like BYOT that provide such
access. The value of a variety of sources of self-efficacy becomes important in
developing a teacher’s sense of computer self-efficacy, and the structures schools have in
place often do not support teachers’ computer self-efficacy. Teachers report that they
have access to technology but do not always know what to do with the devices, how to
use them for instructional purposes, or have the time to learn (Cuban, 2001; Gray et al.,
2010; Mundy et al., 2012; Simsek, 2011). This lack of knowledge and efficacy may
hinder integration (Newhouse & Rennie, 2001). Another factor that makes technology
integration challenging is that the technology is constantly evolving, as evidenced by new
technologies such as the iPad, iPhone, and other mobile computing devices that did not
exist even five years ago. Training for specific tools can be challenging, as the tools
change so frequently (Zhao & Frank, 2003). Instructional programs or initiatives are
often implemented with little forethought or provision for adequate training of teachers or
preparation for students (Lawless & Pellegrino, 2007); if teachers are unaware of the
technology tools available to them or lack specific strategies for implementation,

integration is likely to be unsuccessful. These challenges pose an important question for



research: how can leaders provide proper professional development, experiences, and
support to help build teacher computer self-efficacy and encourage successful

implementation of classroom technology integration?
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CHAPTER 3
Methodology

The purpose of this mixed methods program evaluation study was to investigate
the way in which a Virginia public school district and its teachers implemented a BYOT
program and to discover the successes and challenges the teachers faced with the
implementation of the program. Additionally, this study investigated the relationship
between teachers’ computer self-efficacy and teachers’ use of BYOT. As technology
integration in K-12 schools has increased and changed over the past few decades, school
districts are looking for new ways to provide technology access to students and teachers.
Technology integration has been done for multiple reasons, including increased student
engagement and improved student achievement. Additionally, school districts continue
to integrate technology to prepare students to be successful global citizens in the 21*
century (Zucker & McGhee, 2005). As funds for technology dwindle, BYOT programs
are becoming increasingly popular in Virginia and across the nation as school districts are
utilizing creative ways to continue to provide students’ access to technology (Johnson,
2012).

Chapter 2 provided a review of the literature pertinent to a program evaluation of
a BYOT program. Technology integration, or teacher and student use of technology
including desktop computers, laptops, tablets, cell phones and other mobile devices with
an internet connection in classrooms for instructional purposes, has been occurring in K-
12 schools for the past few decades (Bebel, Russell, & O’Dwyer, 2004; Hew & Brush,
2007). In order to understand the nuances of the broad topic of technology integration, it

is important to have a clear understanding of the different ways in which technology has
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been integrated in schools (Tamin, Bernard, Borokhovski, Abrami, & Schmid, 2011).
One-to-one computing, or the practice of providing a laptop or other computing device
for every student and teacher in a school or district, is one such nuance that became
popuiar over a decade ago (Lowther, Ross, & Morrison, 2003; Tamin et al., 2011).

Although there is often not a clear purpose for districts implementing one-to-one
computing, student engagement and motivation seem to increase slightly with these
initiatives (Bebel & O’Dwyer, 2010; Windschitl & Sahl, 2002). More recently, as a
solution to the high cost of one-to-one initiatives, school districts have begun to
implement BYOT programs that allow students and teachers to bring their own
technology devices to school. Districts and policymakers argue that BYOT programs are
an effective way to successfully integrate technology in the classroom by utilizing the
devices that students already own and use on a daily basis in their lives outside of school
(Johnson, 2012; Ullman, 2011).

The teachers are one of the most important factors in the success or failure of any
technology integration program (Bebell & O’Dwyer, 2010). Likewise, teachers’ beliefs
and self-efficacy toward technology — or computer self-efficacy (CSE) — will impact their
use of the technology (Bebell & O’Dwyer, 2010; Windschitl & Sahl, 2002). Because of
their essential role in the success of important programs such as BYOT, this study
focused on the computer self-efficacy of teachers implementing a BYOT program and the
extent to which they integrated BYOT into their instruction.

Evaluation Questions
This program evaluation study sought to ﬁrovide school and district leaders with

information that will help make BYOT programs successful for teachers, thus increasing
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student engagement in instruction, and ultimately successful in supporting student
achievement. In order to identify the successes and challenges teachers faced in
implementing BYOT, the following evaluation questions were developed to understand
the inputs, process, and outcomes of the BYOT program. The questions are:

1. To what degree do teachers have computer self-efficacy?

2. To what degree do teachers design instruction to include BYOT?

3. What is the relationship between teachers’ computer self-efficacy and

instructional design utilizing BYOT?

The central question of this study addressed the teachers in context and their relationship
to the process and outcomes of the program:

4. What successes and challenges do teachers face when implementing BYOT?
Method

This study was a mixed-methods program evaluation of a BYOT program.

According to Fitzpatrick, Sanders, & Worthen (2011), evaluation is the “identification,
clarification, and application of defensible criteria to determine an evaluation object’s
value, its merit, or worth in regard to those criteria” (p. 7). Evaluation of social programs
like those found in K-12 educational settings is not always as clear as this definition
suggests. Rossi, Lipsey, and Freeman (2004) define program evaluation or “evaluation
research” as, “a social science activity directed at collecting, analyzing, interpreting, and
communicating information about the workings and effectiveness of social programs” (p.
2). This definition takes the political and social ramifications of program implementation
and evaluation into account and is thus a more appropriate definition for this particular

study of a BYOT program in K-12 schools.
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The CIPP model of program evaluation is the specific type of program evaluation
that was used to frame this study. The CIPP model has four components — Context, |
Input, Process, and Product — that were addressed in Chapter 1. Context evaluation is
used to provide a wide-lens view of a program and was used to identify the teachers’
successes and challenges as well as their computer self-efficacy. Input evaluation is used
to assess the strategies, plans, budgets, and schedules used in the program and was used
to explore the teachers’ plans for integrating BYOT into their instruction as well as
district strategies for implementation (Stufflebeam & Shinkfield, 2007). Process
evaluation is used to predict problems in the design or implementation of the program
and addressed the teachers’ instructional planning to include BYOT (Stufflebeam &
Shinkfield, 2007). Product evaluation was used to “collect descriptions and judgments of
outcomes and relate them to the context, input, and process information,” as well as to
determine their worth (Stufflebeam & Shinkfield, 2007). This program evaluation
integrated the four components of the CIPP model to answer the evaluation questions.
Standards of Program Evaluation

Specific standards of program evaluation were considered in developing this
program evaluation. The Joint Committee on Standards for Educational Evaluation
(2011) developed The Program Evaluation Standards (Standards) to guide the evaluation
of educational programs in a variety of settings and provide a complete framework for
determining the quality of an evaluation (Yarbrough, Shulha, Hopson, & Caruthers,
2011). The Standards are organized into five categories: utility, feasibility, propriety,
accuracy, and meta-evaluation (Yarbrough, Shulha, Hopson, & Caruthers, 2011). The

utility standards address the usefulness and appropriateness of the evaluation. The
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feasibility standards address the extent to which the evaluation can be done successfully
in a particular setting. The propriety standards address the moral, ethical, and legal
aspects and ramifications of the study to ensure participants are treated safely and fairly.
The accuracy standards refer to how dependable and trustworthy the evaluation is. The
meta-evaluation standards refer to a critical examination of the program evaluation itself
to ensure the merit of the study (Mertens & Wilson, 2012).
Guiding Principles for Evaluators

In addition to the Standards, program evaluators have the American Evaluation
Association’s (AEA) Guiding Principles for Evaluators to guide their work. The AEA
Guiding Principles for Evaluators are summarized in Table 5.
Table 5

Guiding Principles for Evaluators

Principle Description

Systematic Inquiry Evaluators should conduct systematic, data-based inquiries.
Competence Evaluators provide competent performance to stakeholders.

Integrity/Honesty = Evaluators display honesty and integrity in their own behavior, and
attempt to ensure the honesty and integrity of the entire evaluation
process.

Respect for People  Evaluators respect the security, dignity, and self-worth of
respondents, program participants, clients, and other evaluation
stakeholders.

Responsibilities for Evaluators articulate and take into account the diversity of general
General and Public and public interests and values.
Welfare

Note. Adapted from American Evaluation Association. (2004). Guiding Principles for
Evaluators. Retrieved from http://www.eval.org/p/cm/ld/fid=51
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The definition of program evaluation, the evaluation standards, and the AEA’s guiding
principles of program evaluation were all taken into consideration when designing this
program evaluation study.

Participants

Participants in this study represented teachers and students in the four high
schools in the district implementing the BYOT program. Participating teachers and the
data collected remained confidential; student survey data was collected by the school
district and remained anonymous.

Teachers. The teacher participants in this program evaluation were volunteers
from the four high schools in the district. The total student population of the district was
just over 12,000. Approximately 1,000 highly qualified teachers and administrators
served these students. At the time of the study, over half of the licensed staff had a |
Master’s degree or higher. Approximately 250 worked in the four high schools in the
study, and the CUSE and survey was distributed to them electronically. The combined
Computer User Self-Efficacy scale and teacher survey was provided electronically via
Qualtrics, a web-based survey tool, to all teachers assigned to the four high schools. Of
the 168 teachers who responded to the confidential survey, 47 teachers supplied their
name and email address, indicating their willingness to be contacted to participate in a
classroom observation and interview. The 41 teachers were ranked by CUSE score and
divided into three groups: low, middle, and high CSE. Those selected were contacted via
email to request participation in a classroom observation and interview. Twelve teachers
volunteered and participated in a 10-20 minute interview and a 30-45 minute classroom

observation.
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Students. Students did not participate directly in this study. However, in order to
triangulate the quantitative data from the teacher survey indicating the frequency of
BYOT in classrooms and the qualitative data collected in the classroom observations and
teacher interviews, extant data from a survey distributed by district leaders to students
participating in BYOT was used. A district-created survey was given to all middle and
high school students during the fall of 2013. The survey asked questions regarding
students’ perceptions of teacher use of BYOT in instruction. This information was
triangulated with the teachers’ self-reported use of BYOT and observed classroom
behaviors.

Data Sources

The CIPP model falls under the umbrella of the use branch and pragmatic
paradigm of program evaluation and focuses mainly on data that are useful to the
stakeholders in the program (Mertens & Wilson, 2012). Program evaluation models in
this branch and paradigm of program evaluation also focus primarily on mixed methods
for data collection (Mertens & Wilson, 2012). Both quantitative and qualitative data was
collected for this program evaluation. Quantitative data was in the form of the Computer
User Self-Efficacy Scale (Cassidy & Eachus, 2002), teacher survey questions, and
existing student survey. Qualitative data included classroom observations and teacher
interviews.

Computer user self-efficacy scale. The Computer User Self-Efficacy Scale
(CUSE) was used to determine the CSE of teachers participating in the BYOT program
(Cassidy & Eachus, 2002). The CUSE is a 30-item scale designed and validated to

measure general computer self-efficacy in adult populations (Cassidy & Eachus, 2002).
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The CUSE has a minimum score of 30 and maximum score of 180. There is sufficient
evidence for the reliability and validity of the CUSE. Cassidy & Eachus (2002) found
that internal consistency of the scale, measured using Cronbach’s Alpha, was high (alpha
=0.97, N = 184). Additionally, test-retest reliability over the course of one month was
also high and statistically significant (r = 0.86, N = 74, p < 0.0005). Construct validity of
the CUSE was determined by correlating the self-efficacy scores of respondents to self-
reported computer experience and familiarity with computer packages. Both correlations
were significant, with r = 0.79, p<0.0005, N = 212 for computer experience and r = 0.75,
p < 0.0005, N = 210 for familiarity (Cassidy & Eachus, 2002). Cassidy and Eachus
(2002) suggest that the CUSE has a high level of external validity superior to other
existing computer self-efficacy measures. The authors also suggest that the use of the
CUSE is not limited to specific computer technologies and is appropriate for use in
general adult populations of computer users, such as the teachers who were participating
in the BYOT program (Cassidy & Eachus, 2002).
Part I of the CUSE asked respondents to provide basic background information
about themselves and their experience with computers. Sample questions in Part 1
include:
1. Experience with computers:

a. None

b. Very limited

c. Some experience

d. Quite alot

e. Extensive
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2. Do you own a computer?
a. Yes
b. No
Part 2 of the CUSE contained 30 statements concerning how the respondent might feel
about computers. Each statement was followed by a 6-point scale from 1 (Strongly
Disagree) to 6 (Strongly Agree). Sample statements are:
1. Most difficulties I encounter when using computers, I can usually deal with.
2. 1find that computers get in the way of learning.
3. Some computer packages definitely make learning easier.
Some of the questions were modified to incorporate modern technology terms to provide
clarity for participants. For example, the phrase “applications and computer software”
was used instead of “computer packages.” Additionally, a definition of “computer” was
included in the introduction to the survey to incorporate laptops, tablets, and other mobile
devices. The CUSE questions are in Part 1 and Part 2 of the survey in Appendix A.
Instructions for scoring the CUSE are in Appendix B.

Teacher survey. In addition to the confidential CUSE, the researcher added
survey questions that were used to gather quantitative data on the number of teachers who
participate in BYOT and the extent to which participating teachers do so. The CUSE and
teacher survey were confidential between researcher and participants. Sample survey
questions include:

1. Do you use in BYOT during instruction?
a. Yes

b. No
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2. If so, how often do you incorporate BYOT in your instruction?

a. Daily

b. Weekly

c. Monthly

d. Once or twice a year

e. Never
These additional survey questions were included as Part III of the survey distributed to
teachers and were analyzed separately to determine teachers’ use of BYOT and self-
reported successes and challenges. These survey questions are included in the complete
teacher survey in Appendix A. Survey questions were exported from Qualtrics to SPSS
for analysis. Likewise, qualitative responses such as optional comments following
several questions, were uploaded to Dedoose (www.dedoose.com), a web-based
application used for analyzing text, video, and audio data. Comments were read multiple
times and coded into categories. Themes emerged from the codes and are addressed in
Chapter 4 (Creswell, 2013).

Classroom observation protocol. Twelve teachers who had completed the
teacher survey participated in the classroom observation and teacher interview portions of
the study. Of the 168 teachers who responded to the confidential survey, 41 teachers
supplied their name and email address, indicating their willingness to be contacted to
participate in a classroom observation and interview. The 41 teachers were ranked by
CUSE score and divided into three groups: low, middle, and high CSE. Volunteers from
each group, including the volunteer with the lowest and highest CSE, were selected via

stratified purposeful sampling to ensure that teachers with different levels of computer
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self-efficacy were represented and compared (Creswell, 2013). Those selected were
contacted via email to request a classroom observation and interview. Twelve teachers
volunteered and participated in a 10-20 minute interview and a 30-45 minute classroom
observation.

The Looking for Technology Integration (LoFTI) observation protocol was used
to observe these teachers’ use of BYOT in instruction. The LoFTI protocol was designed
by SERVE in collaboration with the North Carolina Department of Public Instruction
Educational Technology Division (SERVE, 2013). The LoFTI protocol can be used to
collect observation data on the classroom environment, teaching and learning activities,
student engagement, use of technology, and hardware/software use (SERVE, 2013). The
aspects of the protocol that were used include information on student engagement,
hardware and software tools in use, how teachers used the technology (e.g., activating
prior knowledge, facilitating, lecmring), and how students used the technology (e.g.,
brainstorming, cooperative learning, presentations). The LoFTI protocol has been used
successfully in research on one-to-one technology initiatives (Oliver, 2010). The
complete LoFTI observation protocol is in Appendix C. Classroom observation data was
gathered and used as in triangulation with the teacher interviews and survey data.

Teacher interview protocol. The same twelve teachers who participated in the
classroom observation also participated in a 10-20 minute interview. Teachers who
volunteered to participate in a classroom observation and interview answered interview
questions designed to determine their level of use of BYOT and the successes and
challenges they faced when implementing BYOT. The levels of use questions came from

the Levels of Use (LoU) interview protocol used to determine the levels of use of an



65

innovation (Hall, Dirksen, & George, 2006). Program evaluators have found the LoU to
be a useful tool to support formative program evaluation because it assists the evaluator
in defining program elements and interpreting related teacher use and concerns (Hall,
Dirksen, & George, 2006). The LoU interview protocol focuses on behaviors and shows
how teachers are acting with respect to a specific change, in this case BYOT
implementation. The LoU focused interview uses a branching technique, asking a series
of questions in a particular order based on interviewee response (Hall, Dirksen, &
George, 2006). Sample questions from the LoU interview protocol include:

1. Are you using the innovation (BYOT)?

2. What do you see as the strengths and weaknesses of the innovation (BYOT) in

your situation?

3. Are you working with others in your use of the innovation (BYOT)?
The interview protocol reliability was checked by having sample interviews rated by a
second rater, and the percent agreement is the strongest indicator of reliability (Hall,
Dirksen, & George, 2006). A second method of determining the reliability of the
protocol involves converting each LoU rating to a numeric value and then determining
Cronbach’s alpha through traditional statistical analysis. The reliability of the LoU rating
system tends to be high when interviews are properly conducted using the branching
format (Hall, Dirksen, & George, 2006).

To supplement the LoU interview questions, questions specifically addressing
teachers’ successes and challenges were included in the interview protocol. These
questions were used in a pilot study of three teachers implementing BYOT in the same

district during the 2012-2013 school year. The complete interview protocol used in this
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program evaluation is in Appendix D. The accompanying letter of consent for
participation in the classroom observation and interview portion of the study is included
in Appendix E. All classroom observation and interview data remained confidential.
Student survey. In addition to a qualitative teacher survey, extant student data
was used to determine student participation in BYOT and student perception of their
teachers’ participation in BYOT. The school district collected data via an anonymous
student survey distributed to all students in the participating high schools during the fall
of 2013. This student survey included questions designed to determine the levels of use
of BYOT, the ways in which teachers integrate BYOT, and the frequency of use of
BYOT in instruction. Sample questions in this existing district-created survey include:
1. How often do you use BYOT in class?
a. Daily
b. Weekly
¢. Monthly
d. Once or twice a year
2. How many of your teachers allow you to use your own technology in their
classrooms?
a. All of my teachers
b. More than half of my teachers
¢. About half of my teachers
d. Less than half of my teachers

e. None of my teachers
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The district-created survey was distributed via a memo to all secondary school principals
on November 14, 2013. The survey was available to students to complete from
November 22 through December 6, 2013. The complete survey is included in Appendix
F.
Data Collection

Data collection took place during the 2013-2014 school year. The first step in
data collection was the electronic distribution of the teacher CUSE survey. The survey
was distributed in October 2013, via Qualtrics, an online survey program, to all teachers
in the four high schools. As directed by the College of William and Mary’s Institutional
Review Board, the researcher provided appropriate opportunity for teachers to consent to
participation prior to completing the survey. Teachers who had not completed the survey
within one week received a reminder to complete the survey; a final reminder was sent
two days prior to the close of the survey. All survey results remained confidential.

Teachers willing to participate in the classroom observation and interview portion
of the study provided their email address for the researcher to contact and schedule one
classroom observation and follow-up interview. Forty-seven teachers provided their
contact information to participate in the observation and interview. Of those who
indicated their willingness to participate in the classroom observation and interview, four
participants from each school — for a total of 16 participants of varying levels of CUSE —
were selected to participate. Classroom observations and interviews were scheduled at

the convenience of the participants between December 1, 2013, and February 1, 2014,
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Data Analysis

Data collected for this study was analyzed using both quantitative and
qualitative research methods. The Computer User Self-Efficacy Scale (CUSE), teacher
survey questions, and existing district-created student survey were used to provide
descriptive statistics on teachers’ levels of computer self-efficacy and frequency of
BYOT use in instruction. Additionally, a correlation between teachers’ CSE as indicated
by the CUSE and the frequency of their use of BYOT as indicated on the teacher survey
was run to determine if a relationship between a teacher’s CSE and integration of BYOT
exists. The teacher survey data was exported from Qualtrics, through which the survey
was distributed, into Excel. The researcher calculated the CUSE score of each
respondent and then transferred the data to Statistical Package for the Social Sciences
(SPSS), a data analysis software program, for analysis.

The researcher also engaged in qualitative analysis by interpreting the classroom
observation and interview data. Interpretation in qualitative research is the “abstracting
out beyond the basic codes and themes to the larger meaning of the data” (Creswell,
2013). Qualitative interpretation involves transcribing interview and observation data,
developing codes, identifying themes that emerge from the codes, and organizing the
themes into larger units to make sense of the data (Creswell, 2013). In preparation for
interpreting the data, each interview was recorded and transcribed into a Word document.
The interviews were recorded to increase the reliability of the data (Creswell, 2013).
Teacher names were changed to maintain confidentiality. The researcher then read the
interview transcriptions multiple times to gain an understanding and begin segmenting

the interviews (Creswell, 2013). The researcher wrote notes in the margins of the
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interviews and began coding into categories using Creswell’s (2013) method of “lean
coding” (p. 184). After a list of codes was created, the researcher continued to read the
interview transcripts and developed emerging themes.

Triangulation of data, or the use of multiple data sources for comparison to
enhance the credibility of qualitative data, was also conducted (Mertens & Wilson, 2012).
The combination of the quantitative and qualitative data collected and interpreted
illuminated the current status of the BYOT program and provides insight for school and
district leaders. Table 6 provides a summary of the data sources and method of data

analysis for the evaluation questions.
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Evaluation Questions and Data Analysis
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Evaluation Question Data Sources Data Analysis
1. To what degree do CUSE Scale (Part 1 Descriptive statistics
teachers have and 2 of Teacher
computer self- Survey)
efficacy?

. To what degree do Teacher Survey Descriptive statistics
teachers design Questions (Part 3 of Qualitative analysis and
instruction to include Teacher Survey) interpretation of classroom
BYOT? Classroom observations and teacher

Observations interviews
Teacher Interviews Triangulate data with
_ Student Survey student survey responses

. What s the CUSE Scale (Part 1 Correlation
relationship between and 2 of Teacher Qualitative analysis and
teachers’ computer Survey) interpretation of classroom
self-efficacy and Teacher Survey observations and teacher
instructional design Questions (Part 3 of interviews
utilizing BYOT? Teacher Survey) Triangulate data from

Teacher Interviews CUSE, classroom
observations, and teacher
interviews/surveys

. What successes and Teacher Survey Qualitative analysis and
challenges do Questions (Part 3 of interpretation of responses
teachers face when Teacher Survey) from teacher interviews
implementing Teacher Interviews
BYOT?

Ethical Considerations

There were multiple ethical considerations addressed in the development of this

study. These considerations include adherence to guidelines established by the College
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of William and Mary’s Institutional Review Board and adherence to program evaluation
standards.

Institutional Review Board. After a successful dissertation proposal defense,
the researcher submitted a complete application to the College of William and Mary
Educational Institutional Review Board (IRB). Upon securing appropriate permissions to
conduct the study and taking required precautions to protect teacher participants from any
potential harm, the teacher survey was sent to high school teachers via an electronic link
through Qualtrics. Informed consent was required of teachers participating in the survey,
classroom observation, and teacher interview. Student data was not collected except in
the form of extant data from the district-conducted survey.

Adherence to program evaluation standards. In addition to adhering to the
IRB guidelines, the study also adhered to the Standards for Program Evaluation
(Yarbrough, Shulha, Hopson, & Caruthers, 2011). To adhere to the utility standards, the
researcher communicated regularly with district program leaders about the usefulness of
the study for district leaders. The researcher shared the program logic model with the
district leaders to ensure the program being evaluated was adequately and appropriately
described. In order to adhere to the feasibility standards, the researcher attempted to
maintain clear and appropriate data collection measures as well as a data collection
schedule of surveys and interviews that was least disruptive to the work of the teachers in
the program. To maintain the propriety of the evaluation, the researcher made every
effort to design an evaluation that will maintain the dignity of the teachers and others
participating in the study. Additionally, complete descriptions of the findings,

limitations, and conclusions was communicated to district leaders and other interested
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stakeholders. Every effort has been made to adhere to the program evaluation standards
for accuracy, including the selection of valid and reliable survey and interview questions,
complete and accurate descriptions of the program and participants, and accuracy and
con;iswncy in reporting results.

Delimitations and Limitations

Delimitations are boundaries set by the researcher to control the scope of the
study (Creswell, 2013). Delimitations of this study include the focus on four high
schools rather than all nine secondary schools. Additionally, in an attempt to evaluate the
program in action and those involved in the day-to-day use of BYOT, the study focused
on the teacher stakeholder group rather than including school administrators or district
leaders. Another delimitation was the program theory used to frame the study. The studyl
focuses on teachers’ computer self-efficacy as a lens through which they approach BYOT
in instruction.

This study was limited by several factors. The program evaluation format of the
study created a unique set of limitations; evaluations are limited by the realities of the
programs they evaluate (Fitzpatrick, Sanders & Worthen, 2011). Due to limitations of
time and resources, the program evaluation only focused on the four traditional high
schools in the school district, leaving the same questions to be asked of the program in
the middle school setting and at the charter school in the district. Factors that determine
the success of educational programs such as BYOT are often not generalizable from one
school setting to another (Fitzpatrick, Sanders & Worthen, 2011). While the findings that

emerged from this study might be generalizable to teachers with similar backgrounds and
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in similar contexts as the district in this study, the findings lack generalizability to other
school contexts.

Another potential limitation of the study was the researcher’s relationship to the
school district and potential bias toward the program. Although the district employed the
researcher at the time of the study, she was not in an evaluative role of any of the teachers
in the district. Some teachers may have felt uneasy about providing honest responses to
questions; however, there may have been some benefits to the researcher’s relationship
with teachers, based on the overwhelming response for volunteers to participate in the
classroom observations and interviews. For example, Fitzpatrick, Sanders & Worthen
(2011) indicate that an internal evaluator’s “closeness to the organization and
relationships in it may enable her to behave more ethically when it comes to creating an
ongoing evaluative culture in the organization” (p. 103). While the researcher’s role in
the district allowed for access to information regarding the program, personal bias toward
the program must be considered and accounted for. One effective way of reducing
evaluator bias is to keep an audit trail of all of the data collected, including copies of
surveys, completed classroom observations, and transcriptions and audio recordings of all
interviews (Fitzpatrick, Sanders & Worthen, 2011). The researcher also prepared by
getting the support of district leaders for the program evaluation prior to conducting the
study. The researcher was also prepared to give positive and/or negative feedback about
the BYOT program to the district leaders, and district leaders were prepared to receive
both positive feedback and recoﬁmmendations for program improvement (Fitzpatrick,

Sanders & Worthen, 2011).
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Summary

This program evaluation allowed for an in-depth study of the computer self-
efficacy of high school teachers in a district implementing BYOT. Mixed methods,
including extant student survey data, the CUSE, teacher survey questions, classroom
observations, and teacher interviews were used to determine the computer self-efficacy of
teachers, the extent to which teachers integrated BYOT in their instruction, and the
successes and challenges teachers faced with implementation. Findings from this study
will be used to inform school and district leaders in this context as they continue the
operation of the BYOT program and in other contexts considering BYOT

implementation.
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CHAPTER 4 _
Results
The purpose of this mixed methods program evaluation study was to investigate
the way in which a Virginia public school district and its teachers implemented a BYOT
program and to discover the successes and challenges the teachers faced with the
implementation of the program in their schools and classrooms. Additionally, this study
investigated the relationship between teachers’ computer self-efficacy and their use of
BYOT. Chapter 3 provided an overview of the methodology of the study, including the
participants, data sources, and data analysis. Chapter 4 provides an overview of the
results of the study and is organized by evaluation question. Data for the study were
collected from October 1, 2013, through February 1, 2014. Results of both quantitative
and qualitative data collection for the study are described in this chapter.
Teacher Survey
The teacher survey was used to collect quantitative and qualitative data regarding

the four evaluation questions. The evaluation questions are:

1. To what degree do teachers have computer self-efficacy?

2. To what degree do teachers design instruction to include BYOT?

3. What is the relationship between teachers’ computer self-efficacy and

instructional design utilizing BYOT?

4. 'What successes and challenges do teachers face when implementing BYOT?
The survey that included Cassidy and Eachus’ (2002) Computer User Self-efficacy Scale
(CUSE) and researcher-created survey questions regarding BYOT was distributed to 254

high school teachers in the district via Qualtrics©, an online survey program. The survey
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data, once collected, were imported into Statistical Package for the Social Sciences
(SPSS), a data analysis program, and analyzed to inform the study. There was a 66.14%
response rate, as 168 respondents completed the survey. Of the 168 teachers who
completed the survey, all of them were high school teachers. The survey asked
participants to provide the number of years they have been teaching. Descriptive
statistics were run on this question and yielded a mean of 13.5 years of experience, with a
minimum of 1 year, a maximum of 40 years, and mode of 10 years of experience. In
SPSS, the data were binned into 5-year increments. Descriptive statistics on the years of
experience are provided in Table 7.

Table 7

Participants’ Years of Experience

Years of Experience Frequency Percent Cumulative Percent

<5 21 12.5 12.5
5-9 37 220 34.5
10-14 50 29.8 64.3
15-19 25 14.9 79.2
20-24 13 1.7 86.9
25-29 10 6.0 929
30-34 8 48 97.6
35+ 4 24 100.0

Total 168 100.0

As indicated in Table 7, 12.5% of the participants have less than 5 years of experience,

and almost 80% have between zero and 20 years of experience.
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Extant Student Survey Results

The extant student survey data were used to triangulate the data and inform two of
the four evaluation questions: ‘

e Evaluation Question 2: To what degree do teachers design instruction to

include BYOT?

e Evaluation Question 4: What successes and challenges do teachers face when

implementing BYOT?
The school district in which the program exists distributed a survey on the use of BYOT
to all secondary students during the fall of 2013. At the close of the survey, data were
separated into middle and high school responses, and the high school responses were
used as part of the data collection process.

The student survey yielded a 56.6% response rate, as 2,266 students of
approximately 4,000 high school students responded to the survey. Of the 2,266 students
who completed the survey, 539 were in Grade 9, 546 were in Grade 10, 621 were in
Grade 11, and 560 were in Grade 12. The survey data were compared to the feedback
provided by the teachers and provided valuable feedback from students on their
experiences with BYOT in their schools.

Teacher Interviews

The qualitative data collected in the teacher interviews were used to inform two of
the evaluation questions:

e Evaluation Question 2: To what degree do teachers design instruction to

include BYOT?
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o Evaluation Question 4: What successes and challenges do teachers face when
implementing BYOT?

Twelve teacher interviews were conducted between January and February 2014. The
interviews were conducted with teachers who had completed the teacher survey and
volunteered to participate in a classroom observation and interview. Volunteers were
place in order by their CUSE scores. The researcher attempted to contact and schedule
observations and interviews with teachers of varying CUSE scores, including volunteers
with the lowest (88) and highest (178) reported score. In all but one case, the classroom
observation took place on the same day as the interview. The teachers, whose names
were changed to maintain confidentiality, and demographic information are listed in
order of their CUSE score in Table 8. The participants’ CUSE score, years of experience,
and self-reported comfort with technology are included in the table. Teachers reported
their comfort with technology by responding to the question, “On a scale of one to ten,
with one being extremely uncomfortable and ten being extremely comfortable, how

would you rate your own comfort with technology?”
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Table 8

Interview and Classroom Observation Information

Teacher Date of CUSE Years of Comfort with

Interview Experience Technology
Brandy 12/05/13 88 20 4
Scott 01/17/14 120 20 6
Kelly 01/08/14 136 6 8
Rebecca 01/15/14 136 15 8
Ryan 01/06/14 142 13 8
Beth 01/16//14 147 9 8
Alex 12/05/13 151 13 8
Margaret 12/13/13 154 9 8
Toni 01/03/14 162 6 8
Ann 01/08/14 173 6 10
Chris 12/17/13 174 18 9
Haley 12/06/13 178 11 10

During the interview, the researcher used levels of use questions from the Levels of Use
(LoU) interview protocol used to determine the levels of use in an innovation (Hall,
Dirksen, & George, 2006), as well as other interview questions specifically addressing
teachers’ use of BYOT in the classroom.
Classroom Observations

The qualitative data collected in the classroom observations were used to

triangulate with other data and address three of the four research questions:
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o Evaluation Question 2: To what degree do teachers design instruction to

include BYOT?

e Evaluation Question 3: What is the relationship between teachers’ computer

self-efficacy and instructional design utilizing BYOT?

¢ Evaluation Question 4: What successes and challenges do teachers face when

implementing BYOT?

The researcher conducted twelve classroom observations of teachers who
completed the teacher survey and volunteered to participate in one classroom observation
and interview. The twelve classroom observations took place between January and
February 2014. The dates of specific classroom observations are listed in Table 8. The
researcher used portions of the Looking for Technology Integration Protocol (LoFTT)
during the observation to determine how technology — specifically BYOT — was being
used in the classroom. When technology was not evident in the classroom instruction
being observed, the researcher took field notes regarding the observation, including a
count of students using their own technology for non-instructional purposes.

The teacher survey, extant student survey results, teacher interviews, and
classroom observations were used to inform evaluation questions based on the data
collection plan described in Chapter 3. Quantitative and qualitative data analysis
measures were used in interpreting the above information. Data were then organized and
intétpreted through the lens of each research question and is reported by research

question below.
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Evaluation Question 1. To What Degree do Teachers Have Computer Self-Efficacy?
The indicators for the first evaluation question were teachers’ scores on the
Computer User Self-Efficacy Scale (CUSE) and an additional survey question regarding
experience with computers. The degree to which high school teachers in the school
district had computer self-efficacy (CSE) was determined by Cassidy and Eachus’ (2002)
Computer User Self-efficacy Scale (CUSE), given to participants in the first half of the
electronic survey distributed to teachers in the fall of 2013. Results of the survey were
first exported to Excel to calculate the CUSE score of each respondent (Cassidy &
Eachus, 2002). Descriptive statistics were then run in SPSS. The CUSE scale ranges
from a possible low score of 30 to the highest possible score of 180 (Cassidy & Eachus,
2002). Descriptive statistics for the 168 respondents appear in Table 9. The data
presented indicate that, on average, teachers surveyed in the school district had a high
degree of CSE (Cassidy & Eachus, 2002).
Table 9

Descriptive Statistics for Computer User Self-Efficacy Scale

Minimum Maximum Mean CUSE Standard

N . .
Score Score Score Deviation

Total CUSE 168 88 180 141.80 22.89

In addition to the CUSE score, representing an individual’s perception of his or her
ability to use technology successfully in a given context or computer self-efficacy
(Compeau & Higgins, 1995; Cassidy & Eachus, 2002), participants were asked to report
their experience with computers. Possible answers to this question range from ‘“No

Experience” to “Extensive” experience with computers. Of the 168 teachers who
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completed the survey, 162 participants responded to this question. A summary of total
responses is in Table 10.

Table 10

Teachers’ Reported Experience with Computers

Experience with Computers Frequency Percent
No Experience 0 0
Very Limited 0 0
Some Experience 35 20.8
Quite a lot 85 50.6
Extensive 42 25.0
Total 162

Of the 162 teachers who provided their experience with computers, none responded that
s/he had limited or no experience with computers. The mean response was 4.04 (SD =
.690). Of all of the respondents, 50.6% reported having quite a lot of experience with
computers.

Based on the data gathered to inform the first evaluation question, the teachers
surveyed tended to have high CSE. They had average to high CUSE scores and reported
having at least some experience with computers. Most teachers reported having quite a
lot or extensive experience with computers, which would contribute to their sense of CSE
(Cassidy & Eachus, 2002).

Evaluation Question 2. To What Degree do Teachers Design Instruction to Include
BYOT?

The indicators for the second evaluation question were the frequency with which

teachers incorporated BYOT in instruction as well as descriptions from students and

teachers of how BYOT was used during instruction. Data were gathered from multiple
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data sources including quantitative questions on the teacher survey, qualitative data from
comments on the teacher and student surveys, and the twelve teacher interviews.
Classroom observation data were also collected but yielded little information.

Teacher survey responses. The teacher survey responses were helpful in
providing quantitative data and qualitative survey comments to inform this evaluation
question. The following four questions in the teacher survey were analyzed in
determining the degree to which teachers design instruction to incorporate BYOT.

Do you use BYOT during instruction? There were 153 of 168 respondents who
responded to this survey question. Of the 153 teachers who responded to this question,
114 (74.5%) responded that they use BYOT during instruction. Thirty-nine teachers
(24.5%) responded that they do not use BYOT during instruction.

If so, how often do you incorporate BYOT in your instruction? Respondents
were also asked how often they incorporate BYOT into their instruction. Table 11
summarizes the frequency with which respondents report incorporating BYOT into
instruction.

Table 11

Frequency of BYOT in Instruction

How often do you incorporate BYOT Cumulative
in your instruction? Frequency Percent Percent
Daily 19 16.7 16.7
Weekly 48 42.1 58.8
Monthly 33 289 87.7
Once or twice a year 14 12.3 100.0

Total 114 100.0 100.0
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Of the 114 teachers who reported using BYOT, all of them used BYOT at least once or
twice a year; no teacher in this group selected ‘Never” as a response. Likewise, almost
60% of teachers who used BYOT in their classroom reported using it at least weekly.

Have your lesson plans changed as a result of BYOT? This survey question was
designed to address instructional practice and planning for BYOT. Of the 153 teachers
who reported using BYOT in their classrooms and responded to this question, 78 (51%)
reported change in their lesson plans as a result of BYOT. Likewise, 75 (49%) responded
that their lesson plans had not changed as a result of incorporating BYOT.

Respondents were also asked to elaborate on their response in a comments section
of the survey. Comments were uploaded to Dedoose, a web-based application used for
analyzing text, video, and audio data (www.dedoose.com). The comments were coded in
Dedoose and analyzed for emerging themes. Themes were categorized as either “BYOT
Successes” or “BYOT Challenges.” Of the BYOT successes that emerged, codes that
were used included: 1) productivity, 2) student engagement and interest, and 3) ease of
use. Of the BYOT challenges that emerged, codes that were used included: 1)
connectivity and bandwidth, 2) student access to BYOT, and 3) inappropriate (student)
use of BYOT.

Several teachers commented on using BYOT for productivity purposes such as
recording homework assignments in a calendar, taking a picture of notes, and setting
reminders for homework. One teacher provided the following examples: “students using
them as agendas, using the calculator, students looking up images to identify a definition,
research, etc.” Multiple teachers responded with phrases such as, “access information”

and “research more easily.” Another theme that emerged was that of increased student
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engagement and interest in the lesson. For example, one teacher shared that, “I have been
able to turn a lot of the inquiry over to my students. Ihave also been able to tap into their
interests to create meaningful displays of their knowledge and creativity instead of just
paper and pencil results.” Others simply stated, “student engagement” or “more engaging
for students.”

On the other hand, others discussed the inconsistency in availability of BYOT as
well as the unreliability of the school district’s technology. For example, one teacher
stated, “I encourage them to use the BYOT if they have it. BUT I do not count on it
because it puts those without technology at a disadvantage for learning and the school’s
technology is not useable (very often) and does not suffice.” Over half of the comments
reflected positive changes in instruction; however, there were multiple comments
reflecting reactive changes that had to occur in order to make BYOT successful in the
classroom. An interpretation of these comments is provided in Chapter 5.

Do you believe there are instructional benefits of BYOT? There were 147
teachers who responded to this survey question. Of those who responded, 71.4 % believe
there are instructional benefits to BYOT. The results are summarized in Table 12.

Table 12

Belief in Instructional Benefits of BYOT

Do you believe there are instructional

benefits to BYOT? Frequency Percent
Yes 105 71.4
No 16 10.9
Not sure 26 17.7

Total 147 100.0
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Respondents were also asked to elaborate on their response in a comments section of the

survey. Comments were uploaded to Dedoose (www.dedoose.com) for analysis. The

comments were coded in Dedoose and analyzed for emerging themes. The codes that
emerged from a qualitative analysis of responses were: 1) BYOT strength, 2) BYOT
weakness, 3) potential strength, and 4) real world. “BYOT strength” was used to code
comments that provided a positive example or comment regarding instructional benefits
of BYOT. Forty-one comments were coded as “BYOT strength.” For example, teacher
responses were, “I think that some students are more engaged if they can use their own
technology to take notes or look up facts during a lesson;” and, “when incorporated
appropriately it allows students to personalize their experiences with the content.”

“BYOT weakness” was used to code comments that clearly represented
disagreement with or saw a lack of instructional benefits of BYOT. Twenty-seven
comments were coded as “BYOT weakness.” For example, one teacher responded that,
“The level of distraction and wasted time is much greater than the level of productivity
provided by the BYOT.” Another teacher stated, “I also believe there aren't enough
teachers using BYOT in a way that is beneficial enough to outweigh all of the distraction
and bandwidth use it costs to allow students to have and use their devices, having
students text responses so they show up on a screen instead of simply asking for a show
of hands is ridiculous.” Even though the question was asking about instructional benefits
of BYOT, 27 of the 100 comments that were coded reflected frustration on behalf of the
teacher or a lack of instructional benefits of the BYOT initiative.

Seventeen teachers commented specifically on the potential strength of BYOT.

For example, one teacher stated that, “I think if a teacher is organized and has firm
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expectations with BYOT you can really enhance leaming.” Another responded, “when
students are self-disciplined and have the technology, learning can be accelerated.
Lessons really can have rigor and relevance. The problem is most kids want to play and
not work - it takes a great deal of energy to keep them focused and on task.” Finally,
another teacher stated that, “Potentially, as long as there is equal access, not all students
have their own technology; so we have to be careful about our implementation. We also
need to make sure that we are not implementing technology for technology's sake and
that it is tied to the curriculum and leads to a better learning outcome.”

Another code that emerged in the responses was “real world.” Fifteen out of 100
coded comments were coded as “real world.” The researcher labeled this code because
of multiple comments about the importance of BYOT for students in the 21" century.
Comments in this code had a focus on 21* century skills, the fact that students already
use technology in their daily lives, and that they will have to have the technology skills in
college and careers. For example, one teacher stated that, “We need to teach our 21st
century students how to be digital citizens. We need to incorporate technology into our
lessons.” Another stated that, “it is our obligation to make of our students global,
informed citizens, and what better way than to include their devices as a tool in the
classroom.” A third stated, “We need to meet the students where they are.” This teacher
survey data, along with student survey data and the teacher interviews, help to determine
the degree to which teachers design instruction to include BYOT.

Student survey responses. Of the 2,242 students who responded to the district’s
student survey on BYOT, 93.8% report that they do participate in BYOT. Table 13

shows students’ reported frequency of BYOT use in the classroom.
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Table 13

How often Students Report Using BYOT in Class

Reported Use of Response Percent Cumulative
BYOT Percent

Daily 1,277 56.88 56.88
Weekly 533 23.74 80.62
Monthly 207 9.22 89.84
Once or Twice a 112 499 94.83
Year

Never 116 517 100

Additionally, data on the number of students’ teachers who allow them to use BYOT
during instruction were collected to triangulate with the teachers’ reported use of BYOT.
Students were asked, “How many of your teachers allow you to use your own technology

in their classrooms?” Table 14 provides a summary of responses.
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Table 14

Students’ Reported Number of Teachers Allowing BYOT in Class

Number of Teachers Responses Percent Cumulative
Percent

All of my teachers 291 12.95 12.95

More than half of my 859 38.23 51.18

teachers

About half of my 644 28.66 79.84

teachers

Less than half of my 403 17.94 97.78

teachers

None of my teachers 50 222 100

Total 2,247

Students were also asked, “For what purposes are you allowed to use your own device in
class?” This question was used to triangulate the data from the teacher interviews and
teacher survey responses regarding instructional design including BYOT. Students were
asked to check all of the uses that apply to them, thus the responses indicate multiple
purposes for BYOT that are used by teachers. A summary of responses is provided in

Table 15.
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Table 15
Purposes of BYOT in Class
Purpose Responses Percent

Never 82 3.68
Silent reading 617 27.67
Take notes 927 4i 57
Record homework assignments 1,567 70.27
Camera 1,206 548
Research 1,792 80.36
Dictionary/Thesaurus 1,597 71.61
Specific BYOT enhanced lessons 1,193 53.50
When classwork is complete 1,663 74.57

Over 70% of students responded that they were allowed to use BYOT for recording
homework assignments, conducting research, as a dictionary/thesaurus, and when
classwork is complete. Less than 4% indicated that they were never allowed to use
BYOT. Following data collection on teachers’ computer self-efficacy and instructional
design to include BYOT, the next step in the evaluation process was to collect data on the
relationship between the two.

Teacher interviews. The twelve teachers who participated in the classroom
observations and interviews were asked if they were currently using BYOT during

instruction. Their responses are summarized in Table 16.
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Teacher CUSE Years of Comfort with Do you
Experience Technology currently use
BYOT?
Brandy 88 20 4 Sometimes
Scott 120 20 6 No
Kelly 136 6 8 Yes
Rebecca 136 15 8 Yes
Ryan 142 13 8 Yes
Beth 147 9 8 Yes
Alex 151 13 8 Yes
Margaret 154 9 8 Yes
Toni 162 6 8 Sometimes
Ann 173 6 10 Yes
Chris 174 18 9 Yes
Haley 178 11 10 Yes

Scott was the only teacher who shared he did not currently use BYOT during instruction.

Brandy stated that she sometimes used it and elaborated later in the interview that she did

not see the benefits outweighing the time it took her to plan for it. Toni answered

“sometimes” and then stated that she used it about once a week. The others shared that

they use BYOT; their use fluctuates from daily to a few times a month “when

appropriate.”
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The teachers interviewed, with the exception of Brandy and Scott, reported that
the effects of BYOT could be positive for student engagement and interest in the lessons.
For example, Beth stated, “I think it is engaging for kids...The kids are very positive
when we use it, if we use it in a meaningful way.” However, all twelve teachers sited
similar frustrations to those who commented in the teacher survey. For example,
Rebecca stated that, “I worry that in some ways they are less engaged in class because of
BYOT. They would much rather be playing with their phones than paying attention.”

This evaluation question sought to determine the degree to which teachers design
instruction to include BYOT. The results from multiple data sources were mixed.
Almost 75% of teachers reported using BYOT during instruction, and 71.4% also
believed there were instructional benefits to BYOT. However, only 58.8% of the
surveyed teachers used it daily or weekly. According to the students surveyed, 80.62%
report using BYOT daily or weekly, and 74.57% of students surveyed reported using
BYOT when their classwork was complete. The question on the district’s student survey
regarding using BYOT in class did not ask students explicitly about BYOT for
instructional purposes, which may be a reason for the discrepancy. The teacher
interviews were used to triangulate the data from the surveys. The teachers with lower
CSE, such as Brandy and Scott, used BYOT less frequently than those with higher CSE,
such as Toni, Ann, Chris, and Haley. The teachers interviewed indicated that they design
instruction to include BYOT but did not cite specific examples of how they incorporate
BYOT into their instruction. Further discussion of these discrepancies and gaps are

reported in Chapter 5.
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Evaluation Question 3. What is the Relationship between Teachers’ Computer Self-
Efficacy and Instructional Design Utilizing BYOT?

The third evaluation question was informed by the following sources of data:
teachers’ CUSE scores as reported in the teacher survey questions, teacher survey
questions regarding instructional design using BYOT, a correlation between teachers’
CUSE and use of BYOT for instruction, teacher interviews, and classroom observation
data.

CUSE. The CUSE score for each survey respondent was calculated in Excel and
exported to SPSS for analysis. The mean CUSE score among the 168 participants was
141.80 (median = 146.0, SD = 22.89). There was a minimum score of 88 and maximum
score of 180. This data was used with the teacher survey responses to determine the
relationship between CUSE and instructional design utilizing BYOT.

Teacher survey responses. Teachers were asked to indicate how often they used
BYOT in their instruction. The survey responses are summarized in Table 17.

Table 17

How often Teachers Report Incorporating BYOT into Instruction

How often do you incorporate BYOT into Cumulative
your instruction? Frequency Percent Percent
Daily 18 124 12.4
Weekly 22 15.2 27.6
Monthly 37 255 53.1
Once or twice a year 48 33.1 86.2
Never 20 13.8 100.0

Total 145 100.0 100.0




94

Of the 145 people who responded to this survey question, 27.6% incorporated BYOT
daily or weekly; 33.1% reported incorporating BYOT only once or twice a year. A
correlation between teachers’ CUSE scores and how often they incorporated BYOT into
instruction was run. The results of this correlation are reported in Table 18.

Table 18

Correlation between Teachers’ CUSE and Use of BYOT during Instruction

If so, how often do you
incorporate BYOT in your
CUSE Score instruction?

CUSE Score Pearson. 1 241"

Correlation

Sig. (1-tailed) .002

N 168 145
If so, how often do you  Pearson 241" 1
incorporate BYOT in Correlation )
your instruction? Sig. (1-tailed) .002

N 145 145

** Correlation is significant at the 0.01 level (1-tailed).

There was a negative correlation between teachers’ CUSE score and how often teachers
incorporate BYOT in instruction, at r=-.241, p<.01, N=145, 1>=.058. Implications for this
negative correlation are discussed in Chapter 5.

Almost half (51.0%) of survey respondents indicated that, although they used
BYOT, their lessons had not changed as a result. Those who indicated that their lesson
plans had changed as a result of BYOT added comments regarding those changes. These
survey comments regarding changes to instruction were analyzed in Dedoose
(www.dedoose.com). Changes in instruction were coded and indicate increased use of

technology, new applications and programs, and more resources available to students.
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For example, one teacher stated, “I have used more interactive activities and have
students give simultaneous feedback.” Another teacher stated, “I use Edmodo and other
learning based technology to engage students in learning.” Other comments indicated a
focus on weaknesses of BYOT in planning for instruction. For example, one teacher
stated that, “I’'m constantly telling the kids to stop texting and get off Facebook, etc.”
Another stated, “With the unreliable internet I have had to switch to using a lesson
without technology.” The teacher interviews yielded similar mixed responses with
respect to instructional design utilizing BYOT.

Teacher interviews. The teachers who participated in the interview were asked to
describe any effects of BYOT that they have seen. Additionally, they were asked if they
had made any changes in their use of BYOT since the initiation of the program. They
were also asked if they were currently participating in any activities that supported their
use of BYOT. In addition to coding the interviews and identifying emerging themes, the
researcher also organized the interviews by research question and identified trends across
the twelve interviews (Creswell, 2013). These pertinent interview questions and trends

are provided in Table 19.
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Interview Questions and Implications for Instructional Design Utilizing BYOT

Interview Question

Significant Trends

What do you see as being the effects of
BYOT in your classroom?

Have you made any changes in how you use

BYOT? If so, what? Why?

Are you currently working with others in

your use of BYOT?

Are you currently engaged in any activities
to support you integrating BYOT in your

instruction?

Students are more engaged when they
are using technology

Not all students have technology to
bring

Requires a shift in instructional design
Students can access information more
easily

Often becomes a classroom
management issue

Classroom management has changed
and become more challenging

Create lessons that require deeper
thinking

Some paper and pencil activities have
changed to technology activities

Teachers tend to work with others in
their department but not beyond that
The Educational Technology
Facilitator (ETF) in each high school
helps teachers find resources and plan
BYOT lessons

Teachers are not currently engaged in
formal activities to support BYOT
Teachers often find resources on their
own or with the help of their ETF

The qualitative data from the interviews indicated that teachers often designed BYOT

lessons much like they designed lessons that do not require technology. The teachers

tended to work with others in their department and seek information and support from
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their technology resource teacher (ETF). There did not appear to be a difference between
teachers with high CUSE scores and low CUSE scores with respect to designing
instruction that utilizes BYOT.

Classroom observations. The final data source used to inform the relationship
between teachers’ computer self-efficacy and instructional design utilizing BYOT was
the classroom observations conducted for the twelve volunteer teachers. The researcher
was prepared to use the Looking for Technology Integration Protocol (LoFTI) to
determine the level and type of technology use in the classroom. However, because only
two of the twelve classrooms observed had technology in use for instructional purposes,
the researcher took detailed field notes during observations instead.

Haley’s Grade 10 English class used BYOT and school-provided devices to look
up vocabulary terms online and record definitions in their notebooks; this activity took
fifteen minutes. Of the 23 students in the class, 20 had their own device and 3 used a
school-owned device provided by the teacher. After this activity, students were required
to keep their devices face down on their desks while they engaged in a whole group
reading activity. Margaret’s Grade 9 English class used BYOT to research modem
superstitions and connect them to a story they had read and video they watched at the
start of class. Of the 21 students in the class, 18 had their own device. Those who did
not have their own device shared with a partner who did. This lesson lasted 30 minutes,
and students were then asked to put their devices away. The other ten observations
yielded no evidence of instruction utilizing BYOT. Multiple students in each setting

were observed having their devices and using them for non-instructional purposes.
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The data collected for the third evaluation question were intended to determine
the relationship between teachers’ CSE and instructional design utilizing BYOT. Data
from the teacher survey indicated that teachers tended to have high CUSE. Data also
indicated that teachers have not dramatically changed their instructional practices to
incorporate BYOT. Even those indicating they use BYOT do not seem to plan for it or
change their instructional practice. The lack of BYOT seen in the classroom observations
substantiates the data collected from the other sources.

Evaluation Question 4. What successes and challenges do teachers face when
implementing BYOT?

One of the purposes of this evaluation study was to identify the successes and
challenges teachers face when implementing BYOT. The previous evaluation questions
along with specific data sources helped to inform this fourth evaluation question.

Teacher survey responses. The teacher survey asked participants to indicate
whether they had experienced any successes or challenges involving BYOT and to
elaborate on those successes and challenges with additional comments. Both quantitative
data on the responses and qualitative data on the survey comments are provided.

Since the initiation of the BYOT program at your school, have you experienced
any successes involving BYOT? Of the 146 teachers who responded to this question, 95
(65.1%) indicated that they have had successes involving BYOT, and 51 (34.9%)
indicated that they have not had any success involving BYOT. Comments following this
question were coded in Dedoose and several themes emerged. Among the comments
regarding BYOT successes, there were 34 comments coded as successes and eight

comments specifically addressing BYOT weaknesses. The strengths emerged into four
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distinct categories: 1) student engagement, 2) fast/efficient, 3) more resources are now
available, and 4) research is much easier. Of these four categories, 17 of the 34
comments addressed student engagement as a success of BYOT. For example, one
teacher stated, “Students enjoy using technology and it helps them to stay focused and
engaged.” Others simply stated, “student engagement” or “students enjoy learning with
technology.”

Several comments in response to this question addressed weaknesses of BYOT
rather than successes. These comments focused on students’ misuse of the technology or
the classroom management required. For example, one teacher stated, “But kids can be
very distracted and use technology to check Facebook. Teachers have to be very
vigilant.” Another stated, “distracting from the objective.” Overall, just over half of the
respondents providing comments for this question reported to have experienced success
in integrating BYOT.

Since the initiation of the BYOT program at your school, have you experienced
any challenges involving BYOT? Of the 149 teachers who responded to this survey
question, 135 (90.6%) indicated that they have had challenges involving BYOT. Only 14
people indicated they had not had challenges involving BYOT. Comments following this
question were coded in Dedoose and several themes regarding BYOT challenges

emerged. The themes, occurrences, and significant excerpts are summarized in Table 20.
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BYOT Challenges and Significant Survey Excerpts

BYOT Challenge Responses

Code

Significant Excerpts

Connectivity and 29
bandwidth issues

Student distraction 87
and misuse of
BYOT

Inequity among 15
students

Teacher 13
monitoring of
BYOT

Multiple device 2
platforms (iOS,
Android, etc.)

“We have ongoing connectivity issues and not enough
bandwidth to support full-scale use of technology. We
have also been overwhelmed with applications and
other software.”

“The students stream video all day long using the
school Wi-Fi; consequently, our bandwidth is
compromised and the teacher stations do not always
work.”

“Students use BYOT for everything but classwork. It's
a constant distraction.”

“Students who have used to their own technology for
note taking end up being off task online instead. In
several cases, students who used technology to take
notes actually dropped a letter grade for the term due
to these distractions.”

“Students texting during instruction, students
discretely listening to music, students becoming
confrontational when asked to put tech. away, not
mature enough to make choice of when appropriate or
inappropriate, visiting inappropriate sites, even parents
who are texting their child during class.”

“Not all students have equal technology.”

“Some students don't have it; some do--- inequality
and perceived unfaimess.”

“It is hard to police use of personal electronic devices
for instructional applications.”

“The BYOT makes it very, very difficult to police
inappropriate cell phone usage. I find I spend more
time telling them to put away their cell phones than
ever before.”

“Not all students have the same technology, requires
planning to accommodate differences.”
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The challenges that emerged in the teacher survey data also emerged in the teacher
interviews.

Teacher interviews. During the teacher interviews, teachers were asked to
describe the successes and challenges they have faced in implementing BYOT. These
responses were coded in Dedoose. The codes that were used in analyzing the BYOT
successes and challenges are listed in Table 21.

Table 21

Emerging Themes of BYOT Successes and Challenges

Emerging Themes Count of Occurrences in
Interviews
BYOT Successes  Efficient 19
Engaging 11
Real World 6
Research 12
BYOT Challenges  Access to school devices 18
Connectivity 12
Distraction and Inappropriate Use 32
Implementation Issues 4
Inequity 10
Student lack of knowledge/skills 5
Teacher lack of knowledge/skills 6
Time 12

The successes and challenges that emerged in the teacher interviews are similar to those
that appeared in the teacher survey data.
Classroom observations. The classroom observations were used to triangulate

the data from the teacher survey and teacher interviews. The classroom observation data
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indicated that, overall, the teachers observed did not use BYOT during instruction.
Several students in all twelve classes were observed using technology for non-
instructional purposes. Two of the twelve teachers observed incorporated BYOT into
one activity during the class period. In both cases, students were asked to put their
technology away at the conclusion of the activity.

The fourth evaluation question sought to identify the successes and challenges
teachers face when implementing BYOT. The teacher survey responses indicated a few
successes, including student engagement and time-saving benefits. Almost all of the
teachers surveyed (90.6%) identified challenges in using BYOT for instruction. The
teacher interview data paralleled the successes and challenges teachers identified in the
survey. Additionally, the classroom observations yielded little demonstration of success
in using BYOT for instruction. Most of the technology use observed in the classrooms
visited was non-instructional use of BYOT on the part of the students. These observed
behaviors parallel the challenges of distraction, student misuse of technology, and teacher
monitoring of BYOT discussed in the teacher survey and interviews.

Summary

Chapter 4 provided a detailed breakdown of multiple data sources, including
teacher survey data, student survey data, classroom observations, and teacher interviews.
These data sources were used to inform the four evaluation questions. Chapter 5 will
discuss these findings, including the implications of the successes and challenges the
teachers have faced in implementing BYOT and implications for the BYOT program in
the school district. Additionally implications for other school leaders implementing or

considering BYOT programs will be discussed.
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CHAPTER §
Conclusions

School districts across the country and in Virginia are recognizing a need for
allowing students access to technology throughout the school day and are addressing this
need by allowing students to bring their own technology devices to school (Johnson,
2012). Recent studies focused on the effects of technology integration in the classroom
cite student-centered learning, increased student engagement, and preparation for a
technology-rich world as the most significant purposes of technology integration
(Argueta, Huff, Tingen, & Cc‘wm, 2011; Zucker & McGhee, 2005). Technology is now a
permanent fixture in K-12 public schools and, no matter the reasons for or methods of
integration, teachers and school leaders should determine how to implement effectively
(Cuban, 2001).

Little research has been done specifically on Bring Your Own Technology
(BYOT) programs such as the one in this study, and little consideration has been given to
the beliefs and classroom practices of the teachers involved in these programs. The
purpose of this study was to conduct a mixed-methods evaluation of a BYOT program
being implemented in the four high schools in a Virginia school district. The study
sought to identify the successes and challenges the teachers face during implementation
and use of BYOT, as well as to investigate the relationship between the teachers’
computer self-efficacy and their use of BYOT during instruction. Findings from the
study and recommendations for the program as well as future BYOT programs are

provided in this chapter.
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Discussion of Findings

The program theory underlying this evaluation study was that a teacher’s CSE —
based on his/her existing experiences, encouragement by others’ use of BYOT, and the
support s/he receives — influences him/her to plan for instruction that includes BYOT.
Once a teacher plans to use BYOT s/he will integrate it into his/her instruction, thus
encouraging students to use technology for instructional and productivity purposes
(Figure 1). The construct of CSE was used as a theoretical framework for this study and
was an underlying factor in the program theory. The findings presented in Chapter 4
yielded important information regarding the CSE of the teachers involved, as well as
several strengths and weaknesses about the implementation of the BYOT program. The
findings related to each evaluation question and to the program in its entirety are
discussed here.

Teachers’ computer self-efficacy. The researcher used Cassidy and Eachus’
(2002) CUSE scale and other survey questions to determine the degree to which teachers
in the school district have CSE. The data revealed that teachers in the study had, on
average, a high level of CSE. Additionally, the teachers had, on average, quite a lot of
experience with computers. Since all of the survey respondents reported having at least
some experience with computers and the average CUSE score was 141.80, a correlation
was run between the two for a more in depth analysis.

Cassidy and Eachus (2002) found there to be a significant positive correlation
between CSE and computer experience. A correlational test was run between the CSE
scores of participants and response to the survey question regarding experience with

technology to determine if there is a correlation between teachers’ CUSE score and self-
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reported experience with technology. Respondents who did not report their experience
with computers were not included in the correlation. There is a positive correlation
between teachers’ CUSE score and experience with computers, at =.608, p<.01, N=162,
2 =,3697 (shared variance). The correlation is provided in Table 22.

Table 22

Correlation between CUSE and Experience with Computers

f:;;?::ze with CUSE score
f::l:;:: with Pearson Correlation 1 .608**
Sig. (2-tailed) .000
N 162 162
CUSE score Pearson Correlation  .608** 1
Sig. (2-tailed) .000
N 162 168

** Correlation is significant at the .01 level (2-tailed).

Based on the data, teachers who have a higher sense of CSE typically reported having
more experience with computers. This correlation aligns with the results of Cassidy and
Eachus’ study (2002). The teachers’ experience with computers and high CSE could be
due in part to an emphasis on technology integration in the school district as well as the
implementation of the BYOT program. Additionally, the four high schools in the study
were all equipped with technology in every classroom as well as mobile laptop carts,

computer labs, and a wireless network available to all staff and students. Teachers were
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regularly encouraged, even beyond the use of BYOT, to use technology, thus may have
been comfortable with it prior to implementation of BYOT.

Teachers’ use of BYOT during instruction. Although the teachers in the study
had high CSE, results indicated that they did not necessarily plan instruction to
incorporate BYOT as was suggested in the program theory. Most of the teachers
surveyed (74.5%) reported using BYOT during instruction, and 58.8% of those teachers
use BYOT as frequently as daily or weekly. However, of those who reported
incorporating BYOT in instruction, just over half (51%) reported actually changing their
instructional practices. The teacher comments regarding change in instructional practice
indicated that even those who stated their instructional practices had changed focused on
the management of the devices in the claséroom or of technology simply being an added
level of student engagement. For example, teachers reported having students use their
phones for “keeping track of homework” or “looking up a definition.” Likewise, the
teachers who participated in the interview reported that they designed instruction to
incorporate BYOT, but did not cite specific examples of how they incorporated BYOT
into their instruction. Therefor, teachers’ instructional practices, or their integration of
technology into instruction had not changed with the use of BYOT.

Data from the student survey distributed by the district were similar; 66.89% of
students reported that half or more than half of their teachers allow them to use their
technology in the classroom. However, the students’ reported purposes of BYOT use
were when classwork was complete (74.57%), for managerial purposes such as recording

homework assignments (70.27%), and for use during research (80.36%). Just over half
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(53.50%) of the students surveyed reported that their teachers allow BYOT specifically
during “BYOT-enhanced” instructional activities.

Of the six categories of barriers to technology that Hew and Brush (2007)
identified, knowledge and skills — including technology knowledge and pedagogy of
teaching with technology — are barriers that seemed to impact the teachers in this study.
The teachers had high CSE and experience with computers but did not, as the program
theory suggests, plan instruction to incorporate BYOT. This gap in planning instruction
to incorporate BYOT aligns with the research on barriers to technology integration but
not with the program theory in this study. Early studies indicated lack of access to
technology as a barrier, but more recent studies indicate personal, pedagogical, and
context-specific concerns of the teachers as more significant barriers (Chang, Lieu,
Liang, Liu, & Wong, 2012; Mueller, Wood, Willoughby, Ross, & Specht, 2008; Wood,
Mueller, Willoughby, Specht, & DeYoung, 2005). It was the personal, pedagogical, and
context-specific concerns of the teachers in the study that surfaced more in the comments
and interviews. It may have been as a result of their high CSE that the teachers did not
consider pedagogy of teaching with technology. However, it is important to note that a
teacher’s pedagogical beliefs about technology determine the success of computer
integration (Mueller, et al., 2008).

Relationship between teachers’ computer self-efficacy and instructional
design to incorporate BYOT. The program theory described in Chapter 1 (Figure 1)
indicated that the relationship between teachers’ CSE and their instructional design to
incorporate BYOT would be a positive one. However, the results described in Chapter 4

indicated that there was not a clear relationship between CSE and instructional design
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utilizing BYOT. The teachers had high CSE and experience with computers and also
believed there were benefits of BYOT; however, only half reported having changed their
instructional practice as a result of using BYOT. Even among those who reported having
changed their instruction to incorporate BYOT, few reported changing more than
classroom management of devices or transferring some traditional “paper and pencil”
activities to technology-based activities. One teacher stated that, “I’ve changed some
more traditional paper and pencil activities to electronic activities.” Teachers interviewed
also reported that they are not engaged in activities such as professional development to
support their use of BYOT in the classroom.

Teachers’ CUSE score, and thus their high CSE, measured their perception of
their ability to use technology (Compeau & Higgins, 1995). However, the measurement
did not specifically address integrating technology into classroom instruction. The
teachers had high CSE, likely due to their access to technology and the expectation of the
school district to use the available tools—but this high CSE was not related to any
pedagogy of using technology in instruction. Research indicates that teachers’ self-
efficacy beliefs about technology are important to their integration of technology into
instruction (Cuban, Kirkpatrick, & Peck, 2001; Ertmer, 2005; Rockinson-Szapkiw, 2012;
Pareskeva, et al., 2006). However, studies also show that, as long as teachers use
technology to teach their content in ways they always have, little will actually change in
instruction and learning (Norris & Soloway, 2011). Likewise, Fritschi and Wolf (2012)
indicate that teachers implementing ubiquitous computing programs such as BYOT will
experience a paradigm shift including changes in their practices. The teachers in this

study, based on the findings in Chapter 4, have experienced little change in their
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instruction or student learning; additionally, they have not yet experienced a shift in
practices regarding BYOT. The absence of change or shift in practices may be due to a
lack of professional development as an activity in the program (Figure 2). District
leaders may consider further investigation of teachers’ instructional practices to
determine appropriate support and professional development that will lead to improved
instructional practice with respect to BYOT.

Successes and challenges of using BYOT. A review of the literature identified
the importance of the role of the teacher in successful integration of technology.
Research also shows that teachers are rarely asked about their experiences, beliefs, or
challenges with respect to technology integration (Wood, Mueller, Willoughby, Specht,
& DeYoung, 2005). This study focused on the important role of the teacher and sought
to obtain feedback from teachers on their experiences, successes, and challenges in the
BYOT program. The results indicated that teachers had more challenges than successes
when using BYOT. Teachers referring to successes they had with BYOT focused on the
enjoyment students have using their own technology as well as the ease with which they
can research. None of the comments regarding successes referred to teachers’
instructional practices or student achievement.

It is also important to note that, even when asked about their successes with
BYOT, teachers commented on the challenges they had experienced. Challenges
mentioned in the survey and in the teacher interviews included connectivity and
bandwidth issues, student distraction and misuse of technology, inequity among students,
difficulty teachers had in monitoring BYOT, and multiple device platforms to consider

when planning. The student survey data aligned with the teacher input regarding
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successes and challenges. The students also identified the bandwidth/connectivity issue
as a significant challenge. They also identified the challenge of students using their
devices inappropriately. The summary of challenges outlined in Table 20 included
connectivity and bandwidth issues, student distraction and misuse of BYOT, inequity
among students, teacher monitoring of BYOT, and the challenge of planning activities for
multiple devices and electronic platforms. These challenges are similar to teachers’
negative perceptions of technology and one-to-one initiatives in the research (Oliver,
2010; Penuel, 2006; Zucker & McGhee, 2005). These findings also align with the
research on the disadvantages of BYOT initiatives; research indicates that disadvantages
include equity among students, student Internet safety, and BYOT as a source of
distraction rather than an educational tool (Lahiri & Moseley, 2012; Stager, 2001).

In the limited extant research on BYOT initiatives, studies show that successful
programs may increase student-centered learning and enhance interaction among teachers
and students (Lahiri & Mosely, 2012). However, if the students are not using their
technology appropriately, and the teachers have not yet determined how to best monitor
the appropriate use of the technology, BYOT will continue to be a source of distraction
rather than a useful instructional strategy, and the challenges will continue to outweigh
the successes (Lahiri & Moseley, 2012; Stager, 2001). BYOT in the schools in this study
had not yet become a way to increase student-centered learning, and seemed to be more
of a distraction than a successful instructional tool.

Research on BYOT initiatives also cites increased need for professional
development regarding how to incorporate technology into instruction as a potential

challenge of BYOT programs (Lahiri & Moseley, 2012). Likewise, one of the negative
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beliefs held by teachers who use BYOT and one-to-one initiatives is a lack of quality
professional development with respect to the programs (Oliver, 2010; Windschitl & Sahl,
2005). This research aligns with the findings in this study, as indicated by the absence of
professional development in the program logic model (Figure 2) and teachers’ reports of
professional development on specific tools but not on BYOT instructional practices.
Overall, there was limited evidence of professional development, either in the program
model or referenced by teachers in survey or interview data.

Student engagement and misuse of technology. The term “student engagement”
came up multiple times in teacher interviews and survey comments. Teachers were not
explicitly asked to define student engagement, nor were they given a definition to use.

As a result, teachers had various perceptions of what student engagement was or looked
like in their individual classrooms. Teachers did, however, agree that student
engagement was a relative success of the program. Teachers also, however,
overwhelmingly agreed that students’ misuse of the technology during instruction was a
challenge of the program. Misuse involved using their technology to send text messages
and check social media websites. The student “engagement” seen by many teachers
could have easily been seen as student using the technology inappropriately in other
classrooms. The researcher recommends having a clear definition of student engagement
that is understood by the teachers. This definition should be accompanied by clear
indicators or student behaviors that teachers could look for to determine if students are
engaged in school work or in off-task activities.

Limiting factor. 1t is important to note a limitation of the study that may have

impacted the lack of comments regarding professional development. This absence of
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