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ABSTRACT

Ing, Maria, A Correlative Study of K-12 Teacher Technology Acceptance in a Post COVID-19

World: Determinants of Behavioral Intention. Doctor of Education (Ed.D.), December, 2022, 96

pp, 3 tables, 1 figure, references, 81 titles.

The shift to emergency remote teaching due to the COVID-19 pandemic in the spring of
2020 forced educators across the globe to heavily rely on technology for the continuity of
teaching and learning. As educators return to face-to-face instruction with increased access and
expectations to implement technology in their classrooms, it is important to evaluate factors that
impact teachers’ acceptance of technology. The Unified Theory of Technology Acceptance
(UTAUT) provides an instrument that can be utilized to measure factors that may determine
teacher behavioral intention to integrate technology into their classrooms. In this quantitative
survey research, K-12 teachers from a north-central Texas school district participated in the
survey, and the results for correlational relationships were analyzed at the elementary, junior
high and high school level. The data analysis showing behavioral intent to implement
technology had positive correlations with performance expectancy, effort expectancy and
attitude. The data also supported a positive correlation between frequency of technology
professional development and behavioral intent to implement technology. The findings indicate
that administrator facilitating technology integration along with effective frequent professional

development both facilitate the integration of technology into the classroom by teachers.
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CHAPTER I

INTRODUCTION

Technology is a vital and fundamental component of current classroom learning
strategies. Today’s students are members of a digital generation where the presence of
technology is forcing traditional teaching methods to evolve (Gunter & Reeves, 2017).

However, according to Gunter and Reeves (2017), many teachers lack the essential technical
understanding, skills, patience, and confidence to effectively integrate technology into daily
lesson plans. Consequently, advantages to using technology are negated if there is a basic failure
to properly integrate it with specific content. As a result, a need exists to support and nurture
teacher technology acceptance through technology-based professional development activities in
order to increase teacher confidence in technology integration.

This reliance on technology to sustain instruction was crucial during the school closures
due to the COVID-19 pandemic in the spring of 2020. Educators were forced to shift their
practice from traditional in-person teaching to emergency remote teaching within a matter of
days. Educators were not prepared or trained for emergency remote teaching, but it was required
to ensure the continuity of learning for students at a distance (Trust & Whalen, 2020). School
closures, remote learning, and the heavy reliance on technology continued through the 2021-
2022 school year resulting in three years of impact on education. Zhao (2020) stated: “Tofu is
not cheese. We should not expect it to smell or taste like cheese nor should we pretend it is or

make it taste and smell like cheese,” (p 189), i.e., the education system should not pretend nor



expect for online learning to be the same as face-to-face learning. Daniel (2020) observed that
while there may be a desire to return to traditional learning methods, as even today at the time of
publication, there are still waves of COVID-19 outbreaks throughout the United States; there will
not be a smooth, one-time transition back to normality. Additionally, Zhao (2020) stated “[n]ot
return to the same education after we return to the same school seems to be a widely shared
desire among the innovative” (p. 194, emphasis in original). Meaning that many educators do
not wish for a return to pre-COVID school, but rather continue to advance education with the
technology implemented during the COVID pandemic. Regardless of the desires or wishes of
educators, parents, communities, or students for past teaching and learning approaches, going
forward, there has been a significant impact on education due to the pandemic.

As a result of the pandemic, many school districts increased the number of technological
devices and digital products for student use. This change included providing access to Internet
connectivity to students and teachers through mobile hot-spots for students to use at home.
According to Wolff (2020), the increased technological availability within schools may lead to
enhanced integration and a transformation of learning, ultimately advancing sustainability in
education after COVID-19. With this increased access and support for instructional technology
in classrooms, combined with their experiences during the COVID-19 school closures, are
teachers more likely to integrate it into their lessons?

Need for the Study

In spring 2020, the devastating coronavirus (COVID-19) highlighted the fallibility of the
educational systems in the United States, specifically in the use of technology, as unexpected
worldwide closures of schools resulted in a rapid pivot from face-to-face instruction to

emergency remote learning almost overnight. As a result of COVID-19 school closures and the



subsequent shift to online and hybrid, (i.e., simultaneous online and face-to-face) teaching during
the 2020 - 2021 school year, many districts allocated additional funding to increase the number
of devices provided to students — many moved to a 1:1 implementation ratio, adopted a learning
management system (LMS), and introduced required technology training for teachers. This
continued shift in the use of technology in educational settings exponentially grew in a year and
a half during pandemic education. Technology usage has been increasing in classrooms across
the country; teachers are receiving more technology devices to support their delivery of
instruction, and the number of student devices present on campuses is also increasing. Prior to
the pandemic there was an awareness of the benefits of technology in classrooms (Nepo, 2016;
Rosenfeld, 2013, Zhao, 2020), yet technology professional development had been a slow
process. The impact of COVID-19 was a drastic acceleration of this shift in thinking and
practice resulting in an upsurge in availability of technology professional development (Foulger
et al., 2020). However, do teachers feel comfortable and knowledgeable enough with the
technology to successfully integrate it into classroom content in a meaningful manner? As the
education system moved to have students back in a face-to-face environment about a year and a
half after the initial shut down in the spring of 2020, it is important to determine if teacher intent
to integrate technology increased as a result of the changed norm due to the COVID-19
pandemic.

Yee and Abdullah (2021) assert that over the past twenty years, studies on technology
acceptance have been conducted worldwide utilizing various theories and models. There is
research available about technology acceptance in various professions including education
(Attuquayefio & Addo, 2014; Yee & Abdullah, 2021) and there have been publications on

teacher experiences and perceptions since the onset of the COVID-19 pandemic (An et al., 2021,



Bozkurt et al., 2022; Francom et al., 2021; Songkram & Osuwan, 2022; Trust & Whalen, 2021;
Winter et al., 2021). Much of the published research is from the early stages of the pandemic,
leaving a gap in the research on in-service teacher perceptions of technology in the classroom
since the return to face-to-face instruction after the initial onset of the COVID-19 pandemic.

Therefore, this study addressed drivers of teacher technology acceptance and how it
impacted the implementation of technology in the classroom at the end of the 2021-2022 school
year, which was the first year in which all students returned to face-to-face instruction.
Additionally, the study will add to the growing body of literature surrounding the Unified Theory
of Acceptance and Use of Technology (UTAUT) in the K-12 classroom. This study aimed to fill
the gap, furthering research on teachers’ perceived acceptance by evaluating relationships
between factors that influence teachers’ behavioral intent to integrate technology. It also looked
at how the frequency of technology professional development affected teacher acceptance of

technology.

Statement of the Problem

Educator access to technology and technology professional development in school
districts in the United States is increasing, even more so since the onset of the COVID-19
pandemic in the spring of 2020, when administrators, instructors, and students were forced to
rapidly change the delivery of instruction and submission of student work using a digital
platform. Since the return to in-person instruction, which happened for most institutions in the
United States approximately a year later, educational stakeholders recognized the need for
effective technology integration in classrooms and other learning environments and are
increasing their efforts to support that initiative. However, a question still remains: Do teachers
maintain a high level of technology acceptance now that they are no longer fully reliant on

technology to educate students?



Pinar et al. (2014) state, “clearly, technology in the curriculum must be critically
evaluated, not uncritically embraced” (p. 719). Teachers should not use technology for the sake
of just using technology; according to Pinar (2014), technology should be deliberately selected
and evaluated to support the curriculum, the needs of the educator and students, and eventually
to assist the students’ integration into society. According to Kopcha et al., (2020), increasing
awareness of teachers’ technology acceptance as it pertains to the integration of technology into
their curriculum may allow teachers to effectively shift their focus of how they utilize technology
in meaningful ways to solicit active student engagement in their classrooms.

According to Bandura (1997) supporting teachers in the development of their
technological and pedagogical efficacy will affect their willingness to adopt new educational
technologies enabling them to deliver more creative, learner-centered instruction. Due to the
school closures and need to shift to emergency remote teaching at the onset of the COVID-19
pandemic, the rate of teacher engagement with technology was accelerated and as a result, there
has been an overall increase in their confidence for using it (Winter et al., 2021). Consequently,
in the current climate of education and the increased demand for the usage of technology in
classrooms, it is important to address teachers’ acceptance of technology with the intention of
supporting them in implementing technology in their classrooms to facilitate more learner-
centered instruction.

Purpose of the Study

The purpose of this study was to describe how performance expectancy, effort
expectancy, attitude toward using technology, social influence, facilitating conditions, self-
efficacy, anxiety, and frequency of professional development are related to K-12 teacher

behavioral intent to integrate technology.



Research Questions

The research questions that guided this study were:
Research Question One (RQ1)

What is the relationship amongst (1) performance expectancy, (2) effort expectancy, (3)
attitude toward using technology, (4) social influence, (5) facilitating conditions, (6) self-
efficacy, and (7) anxiety and K-12 teachers’ behavioral intent to use technology integration?
Research Question Two (RQ?2)

How does the frequency of technology professional development relate to K-12 teachers’
behavioral intent to integrate technology?

Definition of Terms
Attitude Toward Using Technology

The overall feelings of an individual to using a system (Venkatesh et al., 2003); includes
confidence, anxiety, and satisfaction pertaining to items related to the usefulness of a computer
as a tool in the classroom (Pynoo et al., 2011).

Behavioral Intention

The extent to which a person has constructed conscious plans to perform or not perform a
specified future behavior (Warshaw & Davis, 1985).

Effort Expectancy

“[TThe degree of ease associated with the use of the system” (Venkatesh et al., 2003, p.
450).

Facilitating Conditions
“[TThe degree to which an individual believes that an organizational and technical

infrastructure exists to support use of the system” (Venkatesh et al., 2003, p. 453).



Performance Expectancy

“[TThe degree to which an individual believes that using the system will help him or her
to attain gains in job performance” (Venkatesh et al., 2003, p. 447).

Professional Development (PD)

Specialized training provided to educators in order to support and improve their
professional skills, knowledge, competence, and effectiveness in current or future roles.
Self-Efficacy

The belief in one’s ability to achieve a goal or outcome, a personal judgment in one's
capability; an individual’s belief in their capability to execute behaviors necessary to meet
expected outcomes (Bandura, 1997).

Social Influence

“[T]he degree to which an individual perceives that important others believe he or she
should use the new system” (Venkatesh et al., 2003, p. 451).

Technology Acceptance

Based on self-reflection if an individual use or intend to use the technology; (Pynoo et al.,
2011); determined in this study by behavioral intention, attitude, and self-efficacy.

Technology Integration

Technology integration is the use of digital technologies in the classroom allowing
students to apply computer and technology skills to learning and problem-solving. That is, it is
used to support students in structuring their own knowledge through the completion of authentic,
meaningful tasks (Wang et al., 2004).

Technology Self-Efficacy

Technology self-efficacy is one’s personal judgment of their capability to succeed at a

given task. Technology self-efficacy is the belief in one’s ability to meaningfully integrate

technology tools in the classroom (Bandura, 1997; Goddard et al., 2000).
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UTAUT (The Unified Theory of Acceptance and Use of Technology)

A technology acceptance model that aims to explain user intentions to use an information
system and subsequent usage behavior (Venkatesh et al., 2003).

Summary

The purpose of this study was to describe how performance expectancy, effort
expectancy, attitude toward using technology, social influence, facilitating conditions, self-
efficacy, anxiety, and frequency of professional development are related to K-12 teachers’
behavioral intent to integrate technology. The next chapter presents a review of the relevant

literature.



CHAPTER II

REVIEW OF LITERATURE

Introduction

The purpose of this study was to describe how performance expectancy, effort
expectancy, attitude toward using technology, social influence, facilitating conditions, self-
efficacy, anxiety, and frequency of professional development are related to K-12 teacher
behavioral intent to integrate technology. This chapter provides a review of literature concerning
teacher technology acceptance including: (1) The Unified Theory of Acceptance and Use of
Technology, (2) the educational shift caused by the COVID-19 pandemic, (3) concern for
technology integration, (4) preparing teachers for 21st century learners, and finally, (5) a
summary will conclude the chapter.

The Unified Theory of Acceptance and Use of Technology

While the research question guiding this study was specific to teachers’ acceptance of
technology in the classroom, to comprehend acceptance within the framework of the Unified
Theory of Acceptance and Use of Technology (UTAUT), it was necessary to understand how
previous technology acceptance studies were utilized to develop a unified theory and how the
UTAUT applied to educational studies. The Unified Theory of Acceptance and Use of
Technology is not a novel theory of technology acceptance. It has come about through the

evolution and reevaluation of many previous theories and models of technology acceptance. This



section will discuss how the UTAUT was developed, how it has been utilized to predict
behavioral intent to use technology in various fields, and how it has been applied specifically to
education research.

Information and communication technology (ICT) began its growth in business and
education in the 1980s. Maranguni¢ and Grani¢ (2015) stated, “[w]ith the growing development
of technology...and it’s integration into users’ private and professional life, a decision regarding
its acceptance or rejection still remains an open question” (p. 81) resulting in numerous theories
and models of technology acceptance and its effective usage. The foundation of these concepts
can be connected back to Warshaw and Davis' (1985) research on behavioral intention (BI) in
which they provided a precise definition of intention. During this same time period, Davis
(1985) developed a new theoretical model, Technology Acceptance Model (TAM), with a goal
of improving understanding of user acceptance while providing insight into successful design
and implementation of new information systems. Since then, many theoretical models for
technology have been developed, and researchers have been challenged with the need to navigate
through the models in order to select specific and effective constructs from them or select a
“favored model,” each of which could disregard contributions from other constructs or models
(Venkatesh et al., 2003).

As the need to access user acceptance and the use of information technology grew, more
models and theories were developed to provide insight into user behaviors. Venkatesh et al.
(2003) identified the existence of a multitude of competing models and identified a need for a
unified theory of acceptance, and thus developed the Unified Theory of Acceptance and Use of
Technology. The UTAUT is a technology acceptance model that aims to explain user intentions
to use an information system and subsequent usage behavior. It is important to highlight

technology as it pertains to education. Kopcha et al. (2020) explains that:

10



examining technology integration through the lens of quantity could be misleading

because it is easier for teachers to use technology for teacher-centered

activities...scholars have repeatedly noted the same phenomenon: Teachers have more

access to technology than ever yet continue to enact practices that are largely teacher-

centered (p. 730, emphasis in original).
Lathan (2022) described teacher-centered learning as “the more traditional or conventional
approach [where] the teacher functions in the familiar role of classroom lecturer, presenting
information to the students, who are expected to passively receive the knowledge being
presented” (para. 3). Technology proponents have urged for a focus on quality integration of
technology focusing on student-centered uses of technology where students play a more active
role in their own learning through creation, collaboration, and critical thinking and teachers role
shift to one of a facilitator (Horn & Staker, 2015; Lathan, 2022; Tucker, 2020).

If the aim is for teachers to shift how they integrate technology into classrooms, there
needs to be some level of technology acceptance. With the continued evolution of educational
technologies, incorporating information and communications technology (ICT) into the teaching
process can transform traditional pedagogy and “facilitate communication and interaction
between students and teachers in virtual environments” (Radovan & Kristl, 2017, p. 11). The
UTAUT is an instrument that can be implemented to help gauge teacher technology acceptance.
The following sections will introduce how the UTAUT was developed and how it has been
utilized in the realm of education.

Developing a Unified Theory
To provide a more unified model for user acceptance, Venkatesh et al. (2003) conducted

an extensive review of user acceptance models with the purpose of understanding the acceptance

of new information technologies by individuals. To formulate the UTAUT, they addressed

11



similarities and differences, specifically conceptual and empirical similarities across models.
Eight prominent models and theories of individual acceptance are identified by Venkatesh et al.
(2003) as widely accepted and used by researchers. These are cited by Venkatesh et al (2003) as:
(1) Innovation Diffusion Theory (IDT) (Rogers, 1995), (2) Theory of Reasoned Action (TRA)
(Fishbein and Ajzen, 1975), (3) Theory of Planned Behavior (TPB) (Ajzen, 1991), (4) Social
Cognitive Theory (SCT) (Bandura, 1986), (5) Technology Acceptance Model (TAM) (Davis
1989), (6) Model of PC Utilization (MPCU) (Thompson et al., 1991), (7) Motivational Model
(MM) (Davis et al., 1992), and (8) Combined TAM and TPB (C-TAM-TPB) (Taylor and Todd,
1995).

It was found that across the eight aforementioned models, between two to seven
determinants of acceptance were hypothesized, for a total of 32 constructs. After a systemic
evaluation of the eight models, intention or usage was determined to be directly controlled by
seven constructs: (1) performance expectancy, (2) effort expectancy, (3) social influence, (4)
facilitating conditions, (5) attitude towards using technology, (6) self-efficacy, and (7) anxiety.

Four of the seven constructs were identified as having a significant role as direct
determinants of user acceptance and usage behavior: (1) performance expectancy, (2) effort
expectancy, (3) social influence, and (4) facilitating conditions. Also identified as concurrently
significant were four key moderating variables (experience, voluntariness, gender, and age)

(Venkatesh et al., 2003) as identified in Figure 1 (used with permission, see Appendix H).
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Figure 1.
UTAUT Research Model

Note. This model presents the research model for the UTAUT. From “User acceptance of
information technology: Toward a unified view” by V. Venkatesh et al., 2003, Management
Information Systems Quarterly, 27(3), p. 447. Copyright 2003 MIS Quarterly.

To measure behavioral intent, three scale items that have been extensively used in
individual acceptance research were adapted from Davis et al. (1989, as cited in Venkatesh et al.,
2003) for inclusion in the UTAUT questionnaire. The three questions used by Venkatesh et al. to
measure behavioral intent were: (1) I intend to use the system in the next <n> months, (2) |
predict |1 would use the system in the next <n> months, and (3) | plan to use the system in the
next <n> months (p. 460). As the authors of the UTAUT conducted a thorough analysis of
literature on the topic of technology acceptance to design their model, “it is reasonable to expect
a theory that integrates the most important contributions from other models to be superior to the

previous theories explanation of technology acceptance and use” (Attuquayefio & Addo, 2014,

p. 250).
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Constructs of the UTAUT

The Unified Theory of Acceptance and Use of Technology identified seven constructs that
influenced behavioral intention to use the specified technology system. The following will
provide information on each of the seven constructs of the UTAUT in addition to behavioral
intent.

(1) Performance Expectancy (PE). An early study of performance expectancy explained
that if a person performs poorly when they expect to do well, they will experience dissonance,
and as a result, will attempt to minimize this poor performance (Aronson & Carlsmith, 1962).
The authors of the UTAUT, Venkatesh et al. (2003), expanded on this description to define the
construct as the extent that an individual believes that using the technology/system will aid them
in securing gains in job performance thus indicating that performance expectancy and identifying
it as the strongest predictor of behavioral intention. This explanation of performance expectancy
supports the notion that if teachers are expected to integrate technology in their classrooms, there
is a higher likelihood of technology acceptance.

(2) Effort Expectancy (EE). For inclusion in UTAUT, effort expectancy is a measure of
“ease associated with the use of the system” (Venkatesh et al., 2003, p. 450), meaning, will the
system be easy or difficult to access and utilize? The term effort can be described as “the action
of trying, exertion of strength or endeavor” (Mathibe, 2008, p. 5). It is anticipated that the easier
a technology is to use the higher is the likelihood of acceptance of said technology. If a large
amount of effort is anticipated by the teachers in order to utilize the available technology, the
prospects of them accepting and using the technology in their classrooms will decrease. Effort
expectancy is one of the four constructs identified by Venkatesh et al. (2003) as having a

significant role as a direct determinant of user acceptance and usage behavior.
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(3) Attitude Towards Using Technology (ATUT). The relationship between attitude and
behavior has long been studied and has resulted in finding that attitude is instrumental in driving
behaviors and that these attitudes have a considerable amount of predictive utility (Cialdini et al.,
1981). Notably, Venkatesh et al. (2003) cited Fishbein and Ajzen (1975), amongst the principal
researchers in building the construct for attitude towards using technology. Fishbein and Ajzen
deemed that an “appropriate measure of intention will usually allow accurate prediction of
behavior” (p. 382) and went on to say that “attitudes toward an object will have at best a low
relation to any given behavior with respect to that object” (p. 383). Venkatesh et al. (2003)
defined attitude towards using technology as the overall feelings of an individual to using a
system. Pynoo et al. (2011) described attitude as including confidence, anxiety, and satisfaction
pertaining to items related to the usefulness of a computer as an instructional tool in the
classroom. It is interesting to note that there are some conflicting perceptions among these
researchers as to how attitudes towards using technology impact intent to use technology.

(4) Social Influence (S1). Social influence is one of the four constructs that Venkatesh et
al. (2003) identified as direct significant determinants of user acceptance and usage behavior.
According to the Fishbein paradigm, behavioral intention is affected by social influence.
Kelman (1961, as cited by Ryan, 1982), indicates that social influence may result in an
individual behaving in a manner that is compliant, meeting expectations of others regardless of
their own values. Venkatesh et al. (2003) describes social influence as the weight an individual
places on the opinions of others pertaining to the need for them to use new technology systems.

(5) Facilitating Conditions (FC). Venkatesh et al. (2003) defines facilitating conditions
as “the degree to which an individual believes that an organizational and technical infrastructure

exists to support use of the system” (p. 453). They theorized this construct to be one of the four
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significant determinants of user acceptance and usage behavior, but ultimately found it not to be
significant because the effect of it was accounted for by effort expectancy. Thompson et al.
(1991) explained when users are trained and have support, as they encounter difficulties while
using technologies, there is a distinct reduction and potential elimination of barriers. These
definitions support that facilitating conditions foster an environment in which a task is easier to
complete.

(6) Self-Efficacy (SE). Bandura (1977) defines perceived self-efficacy as a judgment of
one’s personal capability; in a later (1997) study, he expanded on his first definition and
described self-efficacy as a “judgment of one’s ability to organize and execute given types of
performances, whereas an outcome expectation is a judgment of the likely consequence such
performances will produce” (p. 21). The UTAUT is specifically designed to evaluate behavior
intentions as it pertains to technology usage. While Venkatesh et al. (2003) did not determine
self-efficacy to be a significant determining factor for behavioral intention, many other
researchers (Bandura, 1977; Bandura 1997; Goddard et al., 2000; Sparks, 2002; Tschannen-
Moran & Hoy, 2001) have supported that self-efficacy influences people’s choice of activities
and settings through their perceptions of their ability to succeed. Those who have low self-
efficacy will either never attempt the new instructional concept or technigque or will abandon it
entirely after they meet challenges with actual classroom implementation.

(7) Anxiety (ANX). The American Psychological Association (2022) defines anxiety as
“emotion characterized by feelings of tension, worried thoughts and physical changes like
increased blood pressure” (para 1) and went on to explain that due to apprehension, people may
avoid some situations. If educators are anxious about integrating technology into their

classrooms, it is possible that their intent to utilize technology will be diminished. The study by
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Calisir et al. (2014) found a negative effect on perceived ease of use of technology, supporting
previous research that discussed the undesirable impact that anxiety has on technology
acceptance, particularly during the early adoption period.

(8) Behavioral Intent (BI). As stated previously, behavioral intent was evaluated by
Vankesh et al., (2003) through three questions in the survey and the seven constructs above were
used to measure the influence on behavioral intent. Warshaw and Davis (1985) defined
behavioral intention as “the degree to which a person has formulated conscious plans to perform
or not perform some specified future behavior” (p. 214). Venkatesh et al. (2003) identified the
seven constructs defined above to be significant determinants of behavioral intention in the
models they evaluated. They hypothesized performance expectancy, effort expectancy, social
influence, and facilitating conditions as direct determinants of user acceptance and usage
behavior while theorizing attitude, self-efficacy, and anxiety not to be direct determinants of
behavior. The tests to confirm UTAUT as a valid and reliable instrument to measure technology
acceptance through behavioral intention resulted in strong empirical support for UTAUT and
indicated performance expectancy, effort expectancy, and social influence as direct determinants
of intention to use. Other studies, in which UTAUT was utilized, variations were found for direct
determinants of behavioral intention such as in the study by Radovan and Kristl (2017) in which
they utilized a confirmatory factor analysis. Their study found the construct of behavioral
intention to be dependent on performance expectancy and social influence, but then found
facilitating conditions rather than effort expectancy to be a determining factor. Attuquayefio and
Addo (2014) and Yee and Abdullah (2021) conducted 24 educational based reviews of the
UTAUT collectively. Of these 24 teacher technology acceptance studies, behavioral intention

predictors identified by Venkatesh et al. (2003) were also indicated as follows: performance
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expectancy identified in 18 studies, effort expectancy in 12 studies, and social influence was
determined to be a predictor in eight studies.
Application of the UTAUT in Educational Studies

The UTAUT was initially tested and developed in longitudinal field studies for new
technology in the workplace across four industries: entertainment, telecom services, banking, and
public administration (Venkatesh et al., 2003). Since the development of the UTAUT, it has been
widely used in technology acceptance research in a variety of fields. Attuquayefio and Addo
(2014) and Yee and Abdullah (2021) conducted 24 teacher-based reviews of the UTAUT
collectively. Of the collective 24 teacher focused studies, behavioral intention predictors as
identified by Venkatesh et al. (2003) were also indicated in these many of these studies
reviewed. The 24 studies supported the assumptions by Venkatesh et al. (2003) as follows:
performance expectancy identified in 18 studies, effort expectancy in 12 studies, and finally
social influence was determined to be a predictor in eight studies. The research study conducted
by Yee and Abdullah (2021) assessed UTAUT and other models as conceptual frameworks in
education research. They evaluated 39 studies occurring over a span of 13 year, between 2007
and 2020, and have established that the UTAUT has been widely accepted and implemented to
study acceptance of technology in the field of education. Yee and Abdullah (2021) depicted a
chronological profile of UTAUT usage showing “an incremental trend and actively conducted
from 2017 to date” (p. 13).

Studies that reviewed UTAUT as a conceptual framework (Attuquayefio & Addo, 2014;
Yee & Abdullah, 2021) have established that the UTAUT has been widely accepted and
implemented to study acceptance of technology in the field of education. Yee and Abdullah

(2021) stated that “technology acceptance studies among academicians and students [utilizing
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UTAUT] were extensively carried out worldwide” (p. 13). While Attuquayefio and Addo (2014)
explained selecting the UTAUT for their research was “justified by its global and integrative
approach, incorporating a wide variety of explanatory variable from the main theoretical models
developed to explain technology acceptance and use” (p. 250). Yee and Abdullah (2021) found
that acceptance of information and communication technology (ICT) studies were most
frequently utilized to evaluate student acceptance (58.97%). While reviews show that many of
the studies that use UTAUT in the education sector focus on post-secondary students or student
teachers, there are applications of UTAUT for teacher acceptance. While Attuquayefio and Addo
(2014) only reviewed one study that focused on in-service teachers out of the 20 studies
evaluated, of the 39 studies evaluated by Yee and Abdullah (2021), 16 (41.03%), were focused
on teachers’ acceptance of ICTs. Additionally, 30 (76.91%) of the studies reviewed utilized
UTAUT versus other models. One study evaluated by both reviews was Pynoo et al. (2011)
which utilized UTAUT to evaluate teachers’ acceptance of a digital learning environment.

The study by Pynoo et al. (2011) correlated the four constructs that formed the base of
the Unified Theory of Acceptance and Use of Technology (performance expectancy, effort
expectancy, social influence, & facilitating conditions) to predict acceptance. Acceptance in this
study was measured as attitude, behavioral intention, self-reported use, and near-term use (i.e.,
use behavior obtained from log files). In this study, Pynoo surveyed secondary school teachers
in Belgium three times over the course of a year (T1 n =64, T2 n =41, T3 n =55) to measure
their acceptance of the technology, in this study the technology was Smartschool. The results of
the study aligned with Venkatesh et al. (2003) in that performance expectancy was the chief
predictor of acceptance, but found that other constructs have significant influences of teacher use

of technology. The discussion of predicting acceptance stated:
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teachers...intend to use Smartschool because it is useful (PE) and their superiors expect

them to use it (SI); they report they use Smartschool more frequently the more they feel

that their superiors expect them to use it (SI) and if the ideal conditions are created (FC);
and their actual use of Smartschool depend on its usefulness (PE) and pressure from

superiors to use Smartschool (SI). (Pynoo et al., 2011, p. 573).

The Educational Shift Caused by the COVID-19 Pandemic

The education system is in a unique period in which technology and technology
professional development is at the forefront as an essential priority of the education system. The
problem is that even though technology availability is increasing, “[t]here is an apparent gap
between the amount of technology available in today’s classrooms and teachers’ use of that
technology for instructional purposes” (Kopcha, 2012, p. 1109). Later, Kopcha et al. (2020)
cited multiple researchers, expressing that after nearly 20 years of K-12 technology usage,
teacher-centered practices continue to be the primary application of technology regardless that
technology is now more readily available.

Even as early as 1997, Bandura observed that technology is increasingly impacting
instruction, is rapidly changing, and is requiring constant advancement of knowledge and skills.
Years later, Pinar et al. (2014) stated that curriculum, especially instructional design, has been
influenced by technology, and “technology literacy must be viewed in the context of the
changing nature of the general or core curriculum” (p. 718). In spring 2020, COVID-19 caused
widespread school closures, accentuating the limitations of the educational system regarding the
use of technology. Almost overnight, it became necessary that educators become knowledgeable
and competent with online education without the necessary training or technology backing.

In 1992, Fensham described a novel period of fluidity in technology education that still

holds true today, especially given the fallout from the current COVID-19 pandemic. As noted in
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the meta-narrative review by Bozkurt et al. (2022), “quick adaptability and flexibility have been
key to surviving the substantial challenges generated by COVID-19” (p. 892).
Technology as a “Lifeboat”

As districts “survived” the second half of the spring 2020 semester and welcomed the
summer break, they entered a time in which the format for the delivery of instruction in fall 2020
was unknown. Many districts evaluated potential resources and learning management systems
(LMS) over the summer and deliberated over all the potential scenarios in which instructors may
physically return to school or continue with online teaching. With an uncertain future, districts
knew they needed to be prepared, and many adopted new LMS to support any modality of
instruction that would be required in the coming school year, while at the same time, meeting
state requirements for documenting attendance during remote learning.

As the fall 2020 school year approached, announcements were made stating that districts
were forced to return to school via remote (online) learning. This required an innumerable
number of educators to learn a new system for developing and distributing instruction. Even for
those who delivered instruction through a familiar platform, expectations for the rigor of
instruction were much higher compared to the pass/fail guidelines that were implemented during
the spring emergency remote setting.

Multiple researchers have determined that teachers’ persistence, resilience, and level of
effort when setbacks occur, or when things do not happen as planned, are directly influenced by
self-efficacy beliefs (Bandura, 1977, 1997; Sparks, 2002; Tschannen-Moran & Hoy, 2001).
With the dynamic changing educational environment instructors have experienced over the
course of the pandemic and with the rapid change in the instructional tools to be utilized to

deliver the different instructional methods, even veteran teachers are feeling the strain and
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questioning their own abilities and effectiveness. Moore-Hays (2011) explained the lack of
support for changes impacts teachers, leaving them feeling unprepared when faced with
pedagogical implications as a result of a shift to a new teaching and learning paradigm. A study
by Songkram and Osuwan (2022) explained how teachers around the world utilized various
online teaching platforms, social tools, and communication tools during the pandemic, yet “most
teachers still lacked knowledge and skills in using technology, which rendered teaching and
learning inefficient” (p. 2). Due to COVID-19, technology was required for the continuity of
teaching and learning, and as a climate is emerging in which technology use has become an
expectation in classrooms. Teachers' technology acceptance may have been impacted from a
variety of sources including their performance during COVID-19, watching others perform tasks,
verbal persuasion encouraging extra effort and persistence including that from administration,
technology support and peers, and their physical and emotional states (Sparks, 2002).

District technology support personnel needed to prepare teachers purposefully and
systematically during this emergency situation. At the onset of emergency remote learning,
districts resorted to “triage professional development” (Foulger et al., 2020, p. 518) with the
intention of filling some of the gaps in knowledge and skills, allowing for the continuity of
education and learning. As technology usage continues to advance exponentially, the necessity
for professional development to support teachers in the effective implementation and integration
of technology into the classroom will continue to escalate. A study by An et al., (2021) found
that professional development was necessary to help teachers better communicate with families
and prepare K-12 teachers for future emergencies. Importantly they also found that most of the
participants wanted to learn more about online teaching and a “one size fits all” approach will

not work, but rather customized PD with ongoing support at regular intervals and just-in-time
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support and feedback are important, especially during these unprecedented times. As many
teachers indicate plans to continue use of digital teaching practices and online tools after the
pandemic (Francom et al., 2021), it will be important to provide continuous professional
development for technology integration beyond what was needed for continuity during the
pandemic.

Researchers propose that staff training or professional development activities support
increasing and enhancing teacher skills (Bandura, 1977, 1997; Darling-Hammond & Bransford,
2005; Goddard et al., 2000; Spark, 2002) theorizing that these skills, in turn, positively impact
and increase acceptance. Currently, technology professional development is an ongoing
meaningful concern in many countries including the United States; the U.S. National Education
Technology Plan 2010 (NEPT) calls for more training as it recognized that there is a distinct
disparity in understanding and skill level amongst educators with new and emerging technologies
utilized daily by professionals in other sectors (Chung & O'Connor-Petruso, 2013).

Importantly, an earlier evaluative report published by the U.S. Department of Education
(2009) identified an essential need for strong technology professional development (PD),
particularly within economically disadvantaged schools. In fact, this research study equated a
lack of training as a distinct obstacle to effective technology usage by educators. Moore-Hayes
(2011) later identified the most critical obstacle to technology integration to be personal barriers;
teachers are hesitant to integrate technology despite the availability and PD opportunities, they
are not confident in their skills, and are disinclined to ask for help. Early stages of the COVID-
19 pandemic teachers still expressed lack of confidence and the need for support and training for
problems they encounter with using technology during school closures (Winter et al., 2021).

Research has shown a positive correlation between technology training and technology
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acceptance, in addition to intention to help other teachers with technology integration (An,
2018). Researchers emphasize that in an effort to build teacher skills, it is imperative to
implement effective professional development (Bandura, 1997; Goddard et al., 2000;
Zimmerman, 2014).

As schools move back to in-person learning there is a heightened awareness that it is
necessary to be prepared for possible future school closures due to a new strain of COVID-19,
other diseases, or disasters (Trust & Whalen, 2021). The primary solution to this potential
problem is access to technology for both students and teachers in addition to effective training
that will allow teachers to have the knowledge and skills to utilize technology for the continuity
of teaching and learning both in and outside of the school building.

Preparing Teachers for 21t Century Learners

Moving forward into the complex “world with COVID-19” (Teris et al., 2020, p. 9,
emphasis in original), van den Berg (2020) states that experiences during the pandemic have
shown educators it is possible to meet the preferred mode of study for students using 21st-
century skills. Although technology in and of itself does not provide students with 21st-century
skills, the ability to harness technology for a variety of purposes is a key component of 21st-
century skills.

Students in today’s classroom have been immersed in technology essentially their entire
lives and possess a natural comfort in using technological tools. As the world becomes more
technology-driven and digitized, the need for teachers to support students’ ability to harness and
utilize technology for marketable jobs and for personal growth and development is amplified.
Thannimalai and Raman (2018) explain “technology must be integrated in the classroom

according to the 21st-century education and the needs of students of the Z generation who are
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digital natives” (p. 222). These digital natives already have the capacity to effectively organize,
evaluate, and communicate information through leveraging technology (Beriswill et al., 2016).
Teachers are faced with a teaching and learning paradigm where they must demonstrate
educational technology literacy although not feel fully prepared (Moore-Hayes, 2011).

Teachers are preparing students to live and work during the Fourth Industrial Revolution
which is focused on technology-driven jobs, and the digital economy resulting from that
revolution (Thannimalai & Ramen, 2018). Assessing the likelihood for success of newly
introduced technologies through understanding the drivers of acceptance allows for the
implementation of professional development activities. Completion of these activities enhance
skills and nurture teacher technology acceptance, especially for those less inclined to adopt new
systems (Venkatesh et al., 2003). While technology integration is emerging as a priority post-
COVID-19, teachers will likely encounter difficulties as they are early in their attempts of
implementation known as the “implementation dip.” It is likely that the “dip” will ascribe the
problems to the technology and could develop “technology hostile beliefs” (Thrum & Barzel,
2020, p. 1420) adversely impacting the distribution of resources in support of technology
integration.

According to Hulon et al, (2020), adult learners are actively very motivated when there is
a compelling need to learn the material and directly apply that information to their own situation
or work. The current unstable status of education, due to the uncertainties of the pandemic, has
made the implementation of technology particularly relevant to the situation of every educator,
and as a result, may increase not only the need but the desire for more prevalent technology
professional development programs. This is critical to increasing teacher skills and technology

self-efficacy because their acceptance of educational technologies is linked to their efficacy
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beliefs that would reflect in their level of effort and duration of that effort during stressful
situations (Bandura, 1977, 1997; Sparks, 2002; Tschannen-Moran & Hoy, 2001). These
unfamiliar circumstances include the shift to online learning due to school closures and teaching
in hybrid learning environments, i.e., teaching both face-to-face and online simultaneously.

Based on an extensive 40-year literature review, Zee and Koomen (2016) suggested that
teachers’ perceived usefulness, ease of use, and attitude toward technology may be positively
influenced by their self-efficacy, which potentially furthers their implementation of technology
in the classroom. Collectively, these findings call for an urgent need for a curricular vision with
the respect to technology for learning amongst educators; the production of technically literate
educators will fall on the shoulders of teacher education (Darling-Hammond & Bransford, 2005)
and professional development programs.

As the world becomes more technology-driven and digitized, increasing educator
technology acceptance through effective technology professional development will empower
active engagement in teaching and learning strategies. Access to technology also allows for
flexibility to support students’ diverse learning and technology-based educational needs by
providing “appropriate” and “meaningful” educational materials and experiences within the
curriculum (Darling-Hammond et al., 2017; Nepo, 2016).

Professional Development: A Consequence of the Pandemic

As a direct consequence of the pandemic, online teaching and learning, as well as a more
ubiquitous integration of technology in the classroom, will likely become more commonplace for
a majority of campuses moving forward. Effective professional development plans will be
required (Foulger et al., 2020), ensuring that teaching and learning can continue uninterrupted

now and in the future. Educational institutions strive to allow for the continuity of learning
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despite the crisis and social distancing (Terés et al., 2020). Accordingly, the education system is
in an unprecedented time in which technology and technology professional development is at the
forefront and a priority of the education system.

Reeves and Pedulla (2013) state that online professional development (OPD) can be
implemented as a positive step to eliminating various barriers to face-to-face professional
development such as scheduling and access to technology. Zhu and Liu (2020) believe that
technologists need to develop a capacity for online teaching with professional staff supporting
teachers with knowledge of online systems. Tweed (2013) suggests that providing quality
professional development training on an individual basis to meet the target needs of teachers
with low self-efficacy increases these teachers' self-efficacy. This training will make them more
effective and skillful and would reduce the cost of providing professional development activities
to those who do not need it in specific areas. As Goodlad and Su (1992) wrote: curriculum as
technology focuses on the problem of packaging and presenting material to the learner, but not
the individuality of the learner or the content. With the aim of mitigating this dichotomy,
districts should provide a variety of presentation styles and topics for teachers to select
whichever option best suits their technology skill level and content area so as to achieve an
increase efficacy.

As the usage of technology in both teaching and learning continues to advance, the
necessity for professional development programs to support teachers in the effective
implementation and integration of technology into the classroom will continue to increase.
Thurm and Barzel’s (2020) study found that professional development programs significantly
influence teachers’ technology-related beliefs and technology use. This indicates that

professional development may positively influence teacher technology acceptance; when
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teachers’ have high technology acceptance, their integration of technology into the classroom
settings increases. In other words, if the training can encourage desired results through
behavioral changes, an individual’s sense of self-efficacy increases (Sparks, 2002).

While barriers and disagreements to technology integration do continue to exist, many of
those arguments that have been prominent in the past have lessened considerably over time as
demand and funding for technology increase. Particularly so, these issues have been heavily
impacted with current unanticipated widespread events such as the spread of COVID-19
globally, and its drastic impact on the delivery of instructional lessons and materials. As noted
by An et al., (2021) a positive outcome of the pandemic was a shift to “technology-enabled
learning...an opportunity to get all teachers to explore the use of technology for teaching and
learning...rethinking normal and taking advantage of online and blended learning to improve
students’ learning and meet their different needs” (p. 2608).

Summary

This chapter presented literature on four interrelated topics relevant to this study: A
Unified Theory of Acceptance and Use of Technology, the educational shift caused by the
COVID-19 pandemic, concern for technology integration, and preparing teachers for 21st
century learners. The review of literature has demonstrated that there is limited literature
available on evaluating constructs that impact teacher technology acceptance after the COVID-
19 pandemic, therefore there is a need for this study. The next chapter focuses on the
methodology employed to conduct the study. The topics will include: introduction, research
design, participants, setting, instrumentation, reliability and validity, data collection procedures,

data analysis procedures, limitations of the study, and a summary.
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CHAPTER IlI

METHODOLOGY

Introduction

The purpose of this study was to describe how performance expectancy, effort
expectancy, attitude toward using technology, social influence, facilitating conditions, self-
efficacy, anxiety, and frequency of professional development are related to K-12 teachers’
behavioral intent to integrate technology. Unified Theory of Acceptance and Use of Technology
(UTAUT) was designed by Venkatesh et al. (2003) to measure and evaluate drivers for
acceptance of technology. For this study, the UTAUT was focused on K-12 teachers’ intentions
to integrate technology.

This chapter presents the methodology used to conduct this study and is organized into
the following sections: (1) Introduction (2) Research Design, (3) Participants, (4) Setting, (5)
Instrumentation, (6) Reliability and Validity, (7) Data Collection Procedures, (8) Data Analysis
Procedures, (9) Limitations of the Study, and (10) Summary.

Research Design

A quantitative approach, specifically survey design, was utilized for this study as it is
essential to collect empirical data on teachers’ opinions and perceptions to analyze and evaluate
their responses. Quantitative design encompasses an extensive discipline incorporating various
methodological approaches: experimental, quasi-experimental, and non-experimental. The

quantitative research approach that was implemented in this study was non-experimental,
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specifically, the study looked at correlational research. Correlational research is employed
within educational settings to test questions about relationships between variables without
controlling or manipulating them.

The survey measured and quantified a “property,” i.e., technology acceptance, already in
existence (Hoy & Adams, 2016). Ponto (2015) advocates for the legitimacy, value, and
usefulness of survey research which supports researchers in describing and exploring variables
within the constructs of their interest. In this study, the construct of interest is technology
acceptance which was measured through the use of the survey instrument titled, Unified Theory
of Acceptance and Use of Technology (UTAUT) designed by Venkatesh et al. (2003). Survey
research allows for the collection of data and information from a large population. In this study,
the data collected were utilized to evaluate drivers of teachers’ intent to integrate
technology. Additionally, data on frequency of technology development were also evaluated for
its effect on teachers’ technology acceptance.

For this study, to answer research question one, the independent variables were the seven
constructs of the UTAUT, (1) performance expectancy, (2) effort expectancy, (3) attitude toward
using technology, (4) social influence, (5) facilitating conditions, (6) self-efficacy, and (7)
anxiety and the dependent variable was behavioral intent to implement technology. For the
second research question, the independent variable was the demographic question, frequency of
professional development, and the dependent variable was behavioral intent to implement
technology.

Participants
The population of this research study included kindergarten through 12th-grade teachers

from a north-central Texas school district during the 2021-2022 school year. The total
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population of teachers in the district was just over 1,500. All teachers from the district were
invited to participate in the survey for the study. Participants were self-selected to participate. A
total of 209 teachers accessed the survey and 19 responses were removed because they selected
the option to opt out or were not K-12 classroom teachers. The final sample size was 190
teachers.

Demographic questions were included in the online survey. Table 1 displays
demographic data collected from the survey and includes correlating percentages of the
characteristics of the total population as reported in the 2020-21 Texas Academic Performance
Report (TAPR), District Staff Information (Texas Education Agency, 2022). This table presents
participants’ demographics and compares it to the demographics of the population of district
teaching staff. The data in the table demonstrates that the sample that was used in the study is

representative of the population of the district.
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Table 1

Demographic Characteristics of Participants in Study (N=190) versus Total Population

Number Percentage Total Population
Percentage
Level of Instruction
Elementary (K-6) 75 39.5 *
Junior High (7-9) 66 34.7 *
High School (10-12) 66 25.8 *
Highest Degree Held
No Degree 0 0.0 0.3
Bachelors 93 49.0 65.7
Masters 93 49.0 32.9
Doctorate 4 2.1 1.1
Age
24 and under 7 3.7 *
26-41 72 37.9 *
42-64 108 56.8 *
65 and over 3 1.6 *
Gender
Female 164 86.3 81.3
Male 25 13.2 18.7
Prefer not to say 1 0.5 *
Ethnicity
American Indian 0 0.0 0.7
Asian 2 1.1 2.2
Black or African Americanll 11 5.8 6.4
Hawaiian or Other Pacific Islander 1 0.5 0.2
Hispanic or Latino 20 10.5 13.7
White 148 77.9 76.1
Mixed Race 4 2.0 0.6
Other 1 0.5 *
Prefer not to respond 3 1.6 *
Years of Experience
Beginning Teachers 3 1.6 3.9
1-5 Years of Experience 31 16.3 23.8
6-10 Years of Experience 41 21.6 23.6
11-20 Years of experience 66 34.7 29.7
Over 20 Years of Experience 49 25.8 19.0¢
Number of Technology PD in past 12 months
0-2 per years 122 64.2 *
3-4 per year 63 18.9 *
5 or more per year 5 2.6 *

* Data not available on TAPR report
* Combined TAPR data original report separates 21-30 years and over 30 years
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Setting

The study was conducted at a north-central Texas school district. The district was
founded in 1958 as a result of three cities merging their school districts while keeping their local
governments separate. Prior to unifying into the current school district, the area was served by
four early schools that opened as early as 1882. When the tri-city district was created, it served
3,116 students its first year. Currently, the district serves approximately 22,962 students across
23 elementary schools (grades K-6), five junior high schools (grades 7-9), four high schools
(grades 10-12), and an alternative school staffed with teachers from all grade levels.

The district prides itself with being “rich with diversity, which gives the district a
distinctly international flavor,” supporting students that represent more than 70 different native
languages (HEBISD, n.d.) and has been identified as the most diverse school district in Texas.

Instrumentation

The instrument utilized to collect data for this study was the Unified Theory of
Acceptance and Use of Technology (UTAUT) (Appendix A). Venkatesh et al. (2003) adapted
this survey after an extensive review of eight prominent user acceptance models in order to
produce a unified theory of acceptance which would include constructs that showed significant
impact on user acceptance across all models. This survey contained 31 seven-point Likert scale
questions (ranging from 1 meaning Strongly Disagree to 7 meaning Strongly Agree) to collect
participant data and responses of their perceptions of seven constructs and their behavioral
intention to use technology. Likert-scale instrumentation is commonly used in surveys and the
seven-point scale, such as the one used in this study, have “been shown to reach the upper limits
of the scale’s reliability” (Allen & Seaman, 2007, p. 64). Willits et al. (2016) described the
seven category response scales as straight forward, and useful for extending delimitation of

responses.
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The seven constructs that are direct determinants of behavioral intention (BI) include: (1)
performance expectancy (PE), (2) effort expectancy (EE), (3) attitude towards using the
technology (ATUT), (4) social influence (SI), (5) facilitating conditions (FC), (6) self-efficacy
(SE), and (7) anxiety (ANX). The purpose of these constructs is to evaluate the correlation of
each of the constructs on behavioral intention as it pertains to intent to implement technology.
Venkatesh et al. (2003) measured behavioral intent by including three Likert-scale questions in
which they adapted from Davis et al. (1989, as cited in Venkatesh et al., 2003). With the
permission of Venkatesh et al. (2003), a few phrases were adapted for this study to better fit the
use of technology in a K-12 classroom. In addition, 9 demographic questions were added at the
beginning of the instrument. Demographic data were utilized to ensure the sample was
representative of the population and to answer research question two pertaining to identifying
correlations between demographics, specifically frequency of technology professional
development, and behavioral intent to integrate technology.

Reliability and Validity

Validity and reliability of the questionnaire have been demonstrated by the original
authors of the UTAUT. One of the objectives of Venkatesh et al (2003) in formulating the
Unified Theory of Acceptance and Use of Technology was to empirically validate the UTAUT.
They did this in multiple steps, with the first being initial testing across four organizations (N =
215). In this initial testing the constructs were modeled using reflective indicators and the
internal consistency reliabilities (ICR’s) were all greater than .70 (Venkatesh et al., 2003). They
evaluated the inter-item correlation matrices in which they established that the intra-construct
item correlations were very high and inter-construct item correlations were low; this process was
repeated two additional times with identical patterns. To further validate the UTAUT and add

external validity, Venkatesh et al. gathered data from two additional organizations (N=133) in

34



order to cross-validate the instrument. They used the same data analysis procedures as in the
preliminary testing, the result was a pattern that emulated the initial validation. These results
indicate that the UTAUT is not only a valid, but a reliable instrument for measuring technology
acceptance. Venkatesh et al. (2003) states, “[t]hese tests provided strong empirical support for
UTAUT...UTAUT was able to account for 70 percent of the variance - a substantial improvement
over any of the original eight models and their extensions " (p. 467).

Since the creation of UTAUT, multiple researchers have implemented it into their studies.
Attuquayefio and Addo (2014) identified 20 studies that utilized UTAUT as the theoretical
framework, 12 of which were in the field of education. Additionally, Yee and Abdullah (2021)
evaluated 39 studies conducted between 2007 and 2020 and found that UTAUT was continuously
utilized to examine user acceptance and favored over other existing models. Many of the studies
evaluated conducted analysis of reliability and validity and/or Cronbach’s alpha for internal
validity.

Reliability was specifically addressed by Alshahrani and Walker (2017). They cited
previous research in which confirmatory factor analysis computed construct reliability (CR) in
addition to subsequent validity indices resulting in robust construct reliability and high internal
consistency. Also addressed in Alshahrani and Walker (2017) research findings was robust
convergent validity (CV) for the constructs in the UTAUT model. The favored and established
use of this instrument in various fields, including education, has demonstrated that the UTAUT is
a valid and reliable instrument for collecting data on user acceptance of technology and was
therefore selected for use in this study.

Data Collection Procedures
Subsequent to obtaining approval from the Institutional Review Board at The University

of Texas Rio Grande Valley, data were collected from participants. Demographic data and the
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Unified Theory of Acceptance and Use of Technology (UTAUT) were combined into a single
survey which was made available to participants through a secure Qualtrics online survey. The
survey was distributed mid-April of 2021 to all district teachers via their district email address by
the researcher. The email included a message from the researcher summarizing the purpose of
the survey and a link to the online consent form. Participants who agreed to participate were
directed to the online survey which took approximately 10 minutes to complete.

Given that participation in the survey was voluntary, there was a high probability of
having a large non-response rate that would result in a non-response error. To gather as much
data as possible to allow for reliable conclusions and generalizations to be drawn (de Vaus,
2014), the invitation to participate was resent to teachers every two weeks with identical
verbiage in the email to remind them of the opportunity to participate in the study. This resulted
in a total of four invitations to participate being emailed. The survey closed mid-June 2021. This
resulted in 209 teachers participating in the survey. Of the 209 respondents to the survey, 15
opted out of completing it, and 4 were filtered out by the researcher because they were not K-12
classroom teachers, leaving a final sample size of N = 190.

Data that were submitted were returned confidently to the researcher via Qualtrics. The
survey was anonymous and no identifying information was collected; all data collected remained
confidential.

Data Analysis Procedures

This study addressed two research questions. To answer the research questions addressed
in this study, the Statistical Package for the Social Sciences (SPSS) verizon 26 was utilized to
analyze the data collected. The following describes the data analysis procedures by research

question.
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RQ1: What is the relationship amongst (1) performance expectancy, (2) effort
expectancy, (3) attitude toward using technology, (4) social influence, (5) facilitating conditions,
(6) self-efficacy, and (7) anxiety and K-12 teachers’ behavioral intent to use technology
integration?

To address the first research question, a Pearson Correlation was conducted to determine
the strength and direction of the seven constructs of the UTAUT survey and behavioral intent. A
copy of the original data were created and the data were sorted into three grade level groups, (1)
elementary (n = 75), (2) junior high (n = 66), and (3) high school (n = 49) to allow for
comparison. The sample collected was through voluntary responses, from here random samples
were taken to eliminate bias, reduce sampling error, and ensure that any significance found was
not due to large sample size. A random selection of 30 participants were selected from each of
the grade level groups to run data analysis and to allow for comparison between groups.
Additionally, a random sample of 40 participants were selected from the raw data as a baseline to
compare all the groups to. The correlation was performed four times, one on each random
sample. Data were then analyzed for correlations and results were compared across groups.

RQ 2: How does the frequency of technology professional development relate to
behavioral intent to integrate technology?

Just as in the first research question, the data remained grouped into a mixed sample in
addition to samples from each grade level group. A Pearson Correlation was repeated with each
random sample (whole group, elementary, junior high and high school) to determine if there was
a significant correlation between frequency of professional development and behavioral intent to

integrate technology.
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Limitations of the Study
The purpose of this study was to describe how performance expectancy, effort
expectancy, attitude toward using technology, social influence, facilitating conditions, self-
efficacy, anxiety, and frequency of professional development are related to K-12 teachers’
behavioral intent to integrate technology. The following limitations may prevent the
generalizability of the study’s findings:

1. Sampling bias. Teacher bias and preference could factor in, and work in favor of, or
against, the research and data. The teachers in this study volunteered for, and
therefore, are self-selected for their participation in the study. Some teachers are
early adopters and excited to learn anything new about technology and implement it
into their teaching strategies, methodologies, and lesson plans; on the other hand,
there are other teachers who already have very negative opinions or experiences with
technology. This could influence the study if they decline to participate; therefore,
data reflecting those with a negative opinion of technology would not have been
included in the study.

2. Non-response bias. The exclusively online survey produced a reduced sample size
resulting in a non-response error which could impact the margin of error of
confidence level. Timing or other extraneous variables could have also influenced
the non-response rate. The reduction of sample size made the generalization of data
more limited.

3. Influence. The researcher in this study is an instructional technology coach for the
district. This may have influenced the motivation of teachers to participate in the

study.

38



4. Technology Integration not defined for survey respondents. The definition of
technology integration was left undefined and open for interpretation from
respondents. It is possible their understanding of technology integration did not align
with the definition used in this study. Variations in definition of terminology could
have resulted in variations in responses to survey questions.

5. Lack of longitudinal perspective. This study was conducted in a specific time frame
during the first year’s return to in-person learning after the initial onset of the
COVID-19 pandemic. This study does not permit an evaluation of the long-term
impact of the pandemic on teachers’ perceived technology acceptance.

6. Limitations of Likert scales. There are two limitations that could influence the
responses of this study. Participants may agree with statements in the survey and
answer in a favorable manner; this is known as acquiescence bias. Additionally,
participants may desire to provide positive impressions of their attitudes and answer
questions to reflect their desired appearance, which is social desirability or
conformity bias. The research questions that guided this study sought to find answers
pertaining to teacher technology acceptance, which for the purposes of this study, was
measured through self-reflection. Self-reflection is based on opinions and
perspectives rather than fact.

7. Extraneous variables. There are other possible extraneous variables that may have
impacted the results of the study. These variables could include: COVID fatigue,
limited time to participate due to teacher workload, and other personal or
environmental factors. Other limitations could be the format of the survey including
the length or complexity of questions and/or lack of open-ended questions for

participants to explain their perceptions and experiences. While each of these
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variables may have had an effect on this study, every attempt was made to minimize
the effect of these variables on the results of this study.
Summary
This chapter described the methodology that was used to conduct the research study in
alignment with the purpose of the study. This chapter included the following elements: (1)
Introduction (2) Research Design, (3) Participants, (4) Instrumentation, (5) Reliability and
Validity, (6) Data Collection Procedures, (7) Data Analysis Procedures, (8) Limitations of the

Study, and (9) Summary. The following chapter presents the results of the study.
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CHAPTER IV

RESULTS

Introduction

The purpose of this study was to describe how performance expectancy, effort
expectancy, attitude toward using technology, social influence, facilitating conditions, self-
efficacy, anxiety, and frequency of professional development are related to K-12 teachers’
behavioral intent to integrate technology. The following two research questions were addressed:

RQ1: What is the relationship amongst (1) performance expectancy, (2) effort
expectancy, (3) attitude toward using technology, (4) social influence, (5) facilitating conditions,
(6) self-efficacy, and (7) anxiety and K-12 teachers’ behavioral intent to use technology
integration?

RQ2: How does the frequency of technology professional development relate to
behavioral intent to integrate technology?

Results for Research Question One

Prior to evaluating the data to answer the research questions, Cronbach’s Alpha (o)) was
utilized to confirm internal score consistency of this study. The Cronbach’s Alpha was
calculated to be .776. According to Salkind and Frey (2020), coefficients .70 or higher are
typically desired for most types of reliability, therefore the a for this study was sufficient to show

internal score consistency.
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To determine the relationship amongst (1) performance expectancy, (2) effort
expectancy, (3) attitude toward using technology, (4) social influence, (5) facilitating conditions,
(6) self-efficacy, and (7) anxiety and K-12 teachers’ behavioral intent to integrate digital
technologies a Person correlation was conducted using a statistical analysis program (SPSS).

The Pearson Correlation resulted in all groups (sample of whole, elementary, junior high
and high school) showing behavioral intent to use technology had significant moderate to strong
positive correlations between performance expectancy (PE), effort expectancy (EE), and attitude
(ATUT). Elementary teachers had strong correlations to all three constructs, the results were as
follows, PE (r = .576, p <.001), EE (r = .540, p =.002), with the strongest being ATUT (r = .804,
p <.001). Junior high teachers’ strongest correlation with behavioral intent was PE (r =.625, p
<.001), next was EE (r =.531, p =.003) and moderate correlation to ATUT (r = .455, p=.011).
High school teachers showed similar hierarchy is correlation of these three constructs as junior
high; strongest being PE (r =.511, p =.004), followed by EE (r = .411, p = .024), then ATUT (r
=.385, p=.036). The whole group correlations were as follows, PE (r=.677, p <.001), EE (r =
597, p <.001) and ATUT (r =.748, p <.001).

Social influence was significant with a moderately positive correlation to behavioral
intent in the whole group (r = .436, p =.005), elementary (r =.398, p =.037) and junior high (r =
.390, p =.033) samples. High school showed no significant correlation to social influence. The
correlation between facilitating conditions and behavioral intent showed no significant
correlation in any groups. There was a significantly and moderately positive correlation of self-
efficacy and behavioral intent in the whole group (r = .358, p =.024) and high school (r=.389, p
=.034) samples. Finally, anxiety showed a moderately negative significant correlation to
behavioral intent in the whole group (r =-.342, p=.031) and junior high (r =-.387, p =.035)
sample. Table 2 below depicts the output from SPSS for the Pearson Correlations between the

seven constructs and behavioral intent in each of the sample groups.
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Table 2

Correlation of Constructs and Behavioral Intent

Construct Pearson r Significance

Behavioral Intent

Whole Group
Performance Expectancy B77** <.001
Effort Expectancy B597** <.001
Attitude 148** <.001
Social Influence A36** .005
Facilitating Conditions 143 397
Self-Efficacy .358* 024
Anxiety -.342* 031
Elementary
Performance Expectancy 576** <.001
Effort Expectancy 540** .002
Attitude .804** <.001
Social Influence .398* .037
Facilitating Conditions 278 136
Self-Efficacy 221 241
Anxiety -.235 211
Junior High
Performance Expectancy .625** <.001
Effort Expectancy 531** .003
Attitude 455* 011
Social Influence .390* .033
Facilitating Conditions 314 .091
Self-Efficacy 318 .087
Anxiety -.387* .035
High School
Performance Expectancy S11** .004
Effort Expectancy A411* 024
Attitude .385* .036
Social Influence 135 478
Facilitating Conditions .093 .625
Self-Efficacy .389* 034
Anxiety -.183 333

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
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Results for Research Question Two

To determine how the frequency of technology professional development related to
behavioral intent to integrate technology a second set of Pearson Correlations were carried out on
each of the four sample groups. Significant positive correlations between frequency of
professional development and behavioral intent were present in the elementary and junior high
samples. For each of the three behavioral intention questions elementary teachers’ results had
moderately positive correlations. The three questions were intent, predict, and plan to integrate
technology and the correlations ranged from .417 to .434 with a minimum significance of .022.
There was also a moderately positive correlation between frequency of professional development
and mean behavioral intent (r = .428, p = .018). Junior high teachers showed significant
moderately positive correlation between PD and behavioral intent on two of the three questions,
intent (r = .388, p =.034) and plan (r = .388, p =.034). There was also a significant positive
correlation to mean behavioral intention (r = .369, p = .045). High school correlations were all
less than .1 showing insubstantial correlations. Table 3 below depicts the output from SPSS for
the Pearson Correlations between the teacher reported frequency of professional development
and behavioral intent in each of the sample groups. The correlation was evaluated for each of the

three behavioral intent questions individually and as a single variable (Mean Behavioral Intent).
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Table 3
Correlation Between Professional Development and Behavioral Intent
Pearson r Significance

Frequency of Professional Development

Whole Group
Q22 _1 Intent to integrate 121 458
Q22_2 Predict to integrate 154 344
Q22_3 Plan to integrate 110 498
Mean Behavioral Intent 130 424
Elementary
Q22 _1 Intent to integrate 434* .017
Q22_2 Predict to integrate 430* .018
Q22_3 Plan to integrate A417* .022
Mean Behavioral Intent 428* .018
Junior High
Q22_1 Intent to integrate .388* .034
Q22_2 Predict to integrate 317 .088
Q22_3 Plan to integrate .388* .034
Mean Behavioral Intent .369* .045
High School
Q22_1 Intent to integrate -.023 .905
Q22_2 Predict to integrate .066 728
Q22_3 Plan to integrate -.042 .827
Mean Behavioral Intent .001 .996

* Correlation is significant at the 0.05 level (2-tailed)
Summary

This chapter presented the results from the statistical analysis of the survey results in

order to test the research questions presented in this study. The next chapter will present the

conclusions, interpretations, and implications of the results.
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CHAPTER V

CONCLUSIONS, INTERPRETATIONS, AND IMPLICATIONS

Introduction

The purpose of this study was to describe how performance expectancy, effort
expectancy, attitude toward using technology, social influence, facilitating conditions, self-
efficacy, anxiety, and frequency of professional development are related to K-12 teachers’
behavioral intent to integrate technology. The previous chapter presented the results obtained
through Pearson Correlations of the variables. This chapter presents the conclusions,
interpretations, and implications related to those results.

Conclusions and Interpretations for Research Question One

The first research question examined the relationship between the seven constructs of the
UTAUT, (1) performance expectancy, (2) effort expectancy, (3) attitude toward using
technology, (4) social influence, (5) facilitating conditions, (6) self-efficacy, and (7) anxiety and
K-12 teachers’ behavioral intent to use technology integration. The Pearson Correlation of the
survey results for research question one was presented in Table 2 on page 43. According to
Cohen (1988, as cited in Hopkins, 2002) correlation coefficients between 0.1-03 is small, 0.3-0.5
is moderate or medium, and 0.5 and above have a high magnitude effect. This was the guidance
to determine significance of results for this study.

In the research conducted by Venkatesh et al. (2003) four constructs were identified as

significant predictors of behavioral intention, performance expectancy, effort expectancy, social
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influence and facilitating conditions. In this study, resulted in all samples having statistically
significant positive correlations between K-12 teachers’ intent to integrate technology and three
variables, performance expectancy, effort expectancy, and attitude. While social influence was
significant with a moderately positive correlation to behavioral intent all groups other than high
school. None of the samples showed any significant correlation between behavioral intent and
facilitating conditions. The results of the data analysis resulted in some alignment with
Venkatesh et al. (2003) as both studies found performance expectancy, effort expectancy and
social influence to be significant predictors of behavioral intention.
Performance Expectancy

For all samples, the correlation with performance expectancy was above 0.5 and
statistically significant at the 0.01 level (2-tailed). The authors of the UTAUT, Venkatesh et al.
(2003) also found performance expectancy as the strongest predictor of behavioral intention as it
is based on an individual’s belief that using technology will support them in securing gains in job
performance. The result of the statistical analysis in this study aligns with finding from previous
studies. UTAUT was utilized in the 2010 study by Pynoo et al., the result of a hierarchical
regression analysis pooled over three measurements resulted in performance expectancy being
the strongest indicator of behavioral intent ( = .42, p <.001). Radovan and Kristl (2017)
evaluated UTAUT data through a confirmatory factor analysis and also found performance
expectancy to be the strongest predictor of behavioral intent (B = .414, p <.001). These results
are echoed across many other studies; eight studies of the twelve educational studies reviewed by
Attuquayefio and Addo (2014) and eight of the fourteen reviewed by Yee and Abdullah (2021)
also indicated performance expectancy as a significant predictor of behavioral intention. There
are consistent results supporting that the most significant predictor of behavioral intention to use

47



technology is performance expectancy. This may be of consequence, as many educators are
accountable to an evaluation system. If there is a technology component, as there is in the Texas
Teacher Evaluation and Support System (T-TESS), helping administrators and teachers
understand how technology integration is being measured and how it impacts performance
evaluations can be a key component to influence teacher behavioral intent to use technology.
Effort Expectancy

Effort expectancy had the second highest statistically significant correlation to behavioral
intent in this study. The sample from the whole group, elementary and junior high all presented
high correlations (r > .5) and high school had a moderate correlation (r = .411). All results had
significance of at least the 0.05 level (2-tailed). Venkatesh et al. (2003) identified effort
expectancy as one of the four constructs as having a significant role as a direct determinant of
user acceptance and usage behavior and the statistical analysis of this study supported their
findings. Five studies reviewed by Attuquayefio and Addo (2014) and seven reviewed by Yee
and Abdullah (2021) also found effort expectancy to be significant determinants of behavioral
intent. The data indicated that the easier a technology is to use, the higher the likelihood of
acceptance. If the goal is to have teachers increase their acceptance of digital technologies into
their classroom the technology must be easy to use and require a minimum amount of effort as
possible to integrate.
Attitude Towards Using Technology

Attitude towards using technology, while a factor in determining behavioral intention,
was theorized by the original authors to not be a direct determinant of intention. An interesting
divergence from the original study by Vantekesh et al. (2003) was overall, teachers in this study
showed a strong positive statistical correlation between behavioral intent and attitude towards
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using technology (r =.748, p <.001). Attitude had the strongest correlation in elementary (r =
.804, p <.001) and moderate in junior high (r = .455, p = .011) and high school (r =.385, p =
.036). An interesting correlation found in the study by Pynoo et al., (2010) was that a primary
predictor of attitude was performance expectancy (B =.71, p <.001), but also found effort
expectancy to be a significant predictor. They interpreted these results to mean that “teachers
hold a positive attitude of [technology] because it is useful (PE) and easy to use (EE)” (Pynoo et
al., 2010, p. 573.)
Social Influence

Social influence was also identified by Venkatesh et al. (2003) as a direct significant
determinant of user acceptance and usage behavior. Pynoo et al. (2003) also found social
influence to be a significant factor in predicting behavioral intention (f = .28, p <.001). Also,
Attuquayefio and Addo (2014) and Yee and Abdullah (2021) each reviewed four education
studies using UTAUT that found social influence to be a significant predictor. The results of this
study found social influence to have a moderate positive correlation to technology acceptance in
all samples other than high school teachers which showed no significant correlation. It is
possible that teachers are more frequently working in “silos” at the high school level due to the
diversity in specialized courses offered. Oftentimes, there may only be one person teaching
specific courses therefore there is no other teacher to collaborate with on how to teach the
content and integrate the technology. Additionally, unlike in lower grade levels, secondary
schools frequently do not have common planning periods for teachers to work together, reducing
the opportunity for teachers to communicate, collaborate and share how they are using
technology in their classrooms. All collectively may play a role in social influence not being a

significant factor to influence teacher intent to use technology at the high school level.

49



Facilitating Conditions

While Venkatesh et al. (2003) theorized that facilitating conditions would be a direct
significant predictor, their study did not support this; they explained that it was “nonsignificant
due to the effect being captured by effort expectancy” (p. 468). The results of this study also
found facilitating conditions was not a significant factor in predicting behavioral intent. Aligned
with this was the findings from Pynoo et al. (2010) where facilitating conditions was not found
to be a significant predictor of intent. While these studies did not identify facilitating conditions
as determinants to intent, other studies have found that it was (Radovan & Kiristl, 2017, Yee &
Abdullah, 2021). Although there is not a consensus in the findings across all studies pertaining
to the relationship between facilitating conditions and behavioral intention, most would likely
agree that putting supports in place to aid teachers with their technology integration may allow
for teachers to better understand both how and why to integrate technology in the classroom
which could increase their technology acceptance.
Self-Efficacy

High school teachers were the only group to show a significant correlation in regard to
self-efficacy (r =.389, p =.034). This is a unique finding as across all other studies evaluated in
this research, as none reported self-efficacy as having a significant impact on behavioral
intention. While UTAUT studies have typically not shown self-efficacy to be a significant
predictor of behavioral intention other researchers have found self-efficacy as a key factor in
teacher behaviors. Goddard et al. (2000) asserts that research indicates a teacher’s self-efficacy
beliefs are ideal in forecasting teacher behaviors that foster student achievement. For this study,
an interpretation pertaining to the high school teachers is possible that while they are not

influenced as much by social influence to integrate technology, they are more driven by
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“confidence in one’s competence” (Christensen & Knezek, 2017, p. 22). In the study by
Tschannen-Moran and Hoy (2001), multiple researchers were referenced stating that teachers
with more self-efficacy were more receptive to new ideas and trends, and thus were more
amenable to attempting new methods to meet student aspirations and needs. Teachers who try
something new or different will likely experience a “hiccup” in the execution of their plans.
Highly efficacious teachers will rethink, regroup, reorganize, and try again. As mentioned
previously, high school teachers are more likely to work independently of peers, and therefore
self-efficacy may be a factor that allows them to explore new ideas and activities, including those
that are technology based, in their classrooms.
Anxiety

Anxiety was not found to be a significant factor for behavioral intention for elementary
and high school teachers. One group, junior high teachers, did show a moderately negative
significant correlation (r = -.387, p =.035). This indicates that junior high teachers are less
likely to have intentions to integrate technology if they are apprehensive to do so. Similar to
self-efficacy, none of the research reviewed for this study showed anxiety to be a significant
factor for determining behavioral intention. This result for the junior high group is anomalous
compared to other studies and even within this study. Knowing that anxiety may be a
determining factor is important for those that aim to have increase teachers’ perceptions of
technology acceptance. Providing technology professional development may allow teachers to
feel more comfortable with the technology available in their classrooms which could, in turn,
reduce anxiety. If anxiety is reduced, then it is probable that they would be more accepting of

technology increase their intent to integrate it into their classrooms.
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Conclusions and Interpretations for Research Question Two

The second research question examined the relationship between frequency of technology
professional development and behavioral intent. The results for research question one were
presented in Table 3 on page 45. Elementary teachers were the only group to show any
significance between frequency of professional development and behavioral intent. The result of
the data analysis was a moderately positive correlation, r ranged from .426 - .447 with
significance at the 0.05 level (2-tailed). Junior high had a slightly positive but not significant
correlation and high school was less than .1 indicating insubstantial correlation.

In looking for variation in the data to explain why there was a lack of significance there
was not any prominent data point that could explain the distinction. Elementary did not report a
significantly greater frequency of professional development. They reported attending a mean of
3.1 professional developments per year which was less than junior high (mean = 3.93) but more
than high school (mean = 2.83). The median for PD had a similar pattern with elementary
median being 2.5, junior high with 3.5 and high school having a median of two. To determine
the most common amount of PD teachers attended in each grade level group, the mode was
evaluated. Elementary teachers most frequently reported only going to one professional
development per year while junior high and high school most frequently reported attending
two. With the current data showing no large difference in frequency of professional
development between groups it is difficult to interpret the reason that high teachers were the only
grade level group that did not show a significant correlation between frequency of professional
development and behavioral intent.

Although results were not consistent across grade level groups, there is still significance
in the results that indicate that frequency of professional development does have an impact on K-

12 teachers’ acceptance of digital technologies. This supports the idea that if there is a desire to
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increase teacher technology acceptance, which in turn, should increase their implementation of
technology in the classroom, there needs to be an emphasis on providing frequent and consistent
technology professional development. According to Bandura (1997), up-to-date technology
professional development is vital to ensure that practices and structures are successfully
implemented. This finding is consequential in the current post-COVID-19 climate in which

there has been a substantial increase of access to digital technologies in classrooms.

Implications for Practice

This study aimed to extend the knowledge surrounding factors that impact K-12 teachers’
behavioral intent to integrate digital technologies. The findings demonstrated that the
performance expectancy, effort expectancy, and attitude were significant factors that positively
influence teacher technology acceptance. These findings are aligned with the findings of Bakir
(2015) who stated, “successful implementation should be faculty-driven, promote advocacy
among administration and faculty without mandates, and support pedagogical beliefs of the
faculty” (p. 127). If administrators have low or missing expectations for technology usage,
teachers will perceive this as a barrier to technology usage (Uslu, 2017). In a study by
Thannimalai and Raman (2018), their findings determined “that Principals’ Technology
Leadership is a good predictor for Teachers’ Technology Integration” (p. 221). Furthermore,
they found that a deciding factor to facilitate technology integration into the classroom was
professional development, concluding that a “principal’s support or ability in conducting
professional development in schools indirectly helps facilitate or enhance the integration of
technology in the classroom by teachers” (p.221).

The findings from these researchers and the current study support the conclusion that
performance expectancy has an impact on teacher technology acceptance. This result can be

useful to administrators as they evaluate teacher performance in classrooms. In Texas, where the
53



study was conducted, teachers are evaluated using the Texas Teacher Evaluation and Support
System (T-TESS) which provides continuous formative feedback to educators to improve their
practice. Within the domains of the T-TESS rubric, teachers are evaluated on their integration of
technology and the focus is on shifting to a student-centered approach for the use of that
technology. This performance expectancy can be leveraged to encourage teacher acceptance of
technology usage as teachers work to increase their performance evaluations by administrators.
Garet, et al. (2001) indicated that “sustained and intensive” (p. 935) professional development
had a higher likelihood of having an impact. Ongoing support for teachers to learn about
instructional technologies may in fact increase their technology acceptance and empower them to
actively engage in student-centered teaching and learning strategies (Kopcha, 2012) which
supports students' diverse and technology-based educational needs. Rosenfeld (2013) and other
researchers (Antonenko et al., 2020; McKnight et al., 2016; Nepo, 2016) recognized that
education can harness technological usage to change teaching and learning through using
technology for exploration, collaboration, and critical examination for students to construct
knowledge, thereby shifting from a teacher-directed to a student-centered environment. A study
by Blanchard et al. (2016) demonstrated that technology professional development is most
effective in increasing standardized test scores “if it is done school wide and takes place over 2
to 3 years” (p. 217) and can result in transformation, altering the “teachers’ roles and
instructional practices and may change the ways in which students are learning in that
classroom” (p. 209).

The results of this study could impact the perspective of school and district leaders
pertaining to the importance of increasing teacher technology acceptance through continued
professional development and setting expectations for teachers to integrate technology in their

classrooms. Thannimalai and Raman (2018) found professional development to be a direct
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influence of technology acceptance, noting that teachers that had more technology training were
more likely to be accepting of technology.

The study by Thrum and Barzel (2020) found that implementing professional
development programs either reduces the “implementation dip” or helps teachers to frame their
negative experiences with technology as a natural part of the implementation process. Focusing
on the use of technology in professional development can increase teachers’ confidence and
competence in using technology (Shriner et al., 2010). It may be beneficial for the goal of
teacher professional development to align technology integration with pedagogy, curriculum,
standards, and content knowledge (Darling-Hammond & Bransford, 2005; Matherson et al.,
2014) to make the use of technology more meaningful for both the teachers and students.

Recommendations for Further Research

This study examined correlations between various factors that impact teachers’
behavioral intent to integrate technology in their classrooms. It will be important to evaluate the
lasting impact on teachers' view of technology: specifically, their perceived acceptance to
integrate technology into their classroom environment. There is an increasing demand on
educators to prepare students to use technology in innovative ways as they leave school it is
imperative to further understand what impacts teacher technology acceptance. Based on the
findings in this study, the following are recommendations for future studies:

1. This study was conducted in a suburban K-12 district in north-central Texas. To
increase generalizability and reliability of the findings, future studies should be
conducted in other districts (public, charter, or private) outside of this geographical
area.

2. This study was a cross-sectional study at one point in time after the first year back

after the COVID-19 pandemic. Further studies could evaluate teacher technology
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acceptance longitudinally either multiple times throughout a year or over a period of
many years to identify how the various factors and demographics impact teacher
acceptance over time.

. The data collected for this study were all based on self-reporting from the
participants. Further studies could additionally collect data on self-reported
perceptions pertaining to a specific technology used in the district and additionally
collect data on actual use. It would be beneficial to evaluate if the self-reported
technology acceptance has a significant positive correlation with actual usage of the
specific technology.

Designing a study in which a control group received the basic district technology
professional development and a test group received additional professional
development and support over a specified period of time prior to conducting data
collection is needed. This could further the understanding of upholding the
recommendation of a need for frequent and ongoing professional development for
teachers, ideally during regular school hours. Including research to determine
specifics on the types of technology professional development teachers are attending
(i.e., large group, 1:1, coaching sessions, co-teach, required versus optional) may
provide insight as to why some are more positively impacted by it than others.
Providing participants with a definition of technology integration and possibly
examples of what it looks like in the classroom prior to completion of the survey.
This allows for a common vocabulary to be used across all participants rather than
each answering questions with their own interpretations of what technology

integration means. This may provide a baseline of comparison for teachers to
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compare and reflect on their interactions with technology in the classroom as they
respond to questions and allow for some consistency across respondents.
Summary

As we continue to prepare students for learning and working during what is now known
as the Fourth Industrial Revolution, “[t]he goal is to prepare students with the knowledge, skills,
and dispositions to be successful in a globally competitive market and to have teachers who can
promote these competencies” (Blanchard, et al., 2016, p. 207). This study aimed to describe how
performance expectancy, effort expectancy, attitude toward using technology, social influence,
facilitating conditions, self-efficacy, anxiety, and frequency of professional development are
related to K-12 teachers’ behavioral intent to integrate technology.

A significant outcome of this study is the influence of expectations on a teacher to
integrate technology both by peers (social influence) and supervisors (performance expectancy).
This supports a key notion of the profound effect a school leader can have when they have both
knowledge of educational technology and set a school wide goal to integrate technologies, they
have the capacity to “gear ‘the ship’ in the right direction” (Rabah, 2015, p. 28). Also, of
significance was the finding that the ease of use (effort expectancy) along with teacher attitude

towards using technology were determining factors for technology acceptance.
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APPENDIX A

UNIFIED THEORY OF ACCEPTANCE AND USE OF TECHNOLOGY (UTAUT) SURVEY

ITEMS AND INSTRUCTIONS

Instructions: The following scale will be used for this survey:

Disagree
Neutral

Agree
Strongly Agree

~No o, owN -

Somewhat Agree

Strongly Disagree

Somewhat Disagree

Please select the option that represents the extent to which you agree or disagree with each of the
statements. The survey routinely takes less than 25 minutes to complete.

Performance expectancy

Strongly
Disagree

Disagree

Somewhat
Disagree

Neutral

Somewhat
Agree

Agree

Strongly
Agree

I would find integrating
technology useful in my
classroom.

Using technology enables me to
accomplish tasks more quickly.

Using technology increases my
productivity.

If I integrate technology, I will
increase my chances of getting a
higher rating on my T-TESS
evaluation.
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Effort expectancy

Strongly
Disagree

Disagree

Somewhat
Disagree

Neutral

Somewhat
Agree

Agree

Strongly
Agree

My interaction with technology
would be clear and
understandable.

It would be easy for me to
become skillful at integrating
technology.

I would find technology easy to
use.

Learning to integrate technology
is easy for me.

Attitude toward using technology

Strongly
Disagree

Disagree

Somewhat
Disagree

Neutral

Somewhat
Agree

Agree

Strongly
Agree

Integrating technology is a good
idea.

Technology makes work more
interesting.

Working with technology is
enjoyable.

I like working with technology.

Social Influence

Strongly
Disagree

Disagree

Somewhat
Disagree

Neutral

Somewhat
Agree

Agree

Strongly
Agree

People who influence my
behavior think that I should
integrate technology.

People who are important to me
think I should integrate
technology.

The administration of my school
and/or district has been helpful in
the integration of technology.

In general, the district has
supported the use of technology.
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Facilitating Conditions

Strongly
Disagree

Disagree

Somewhat
Disagree

Neutral

Somewhat
Agree

Agree

Strongly
Agree

I have the resources necessary to
integrate technology.

I have the knowledge necessary to
integrate technology.

Using technology is not compatible
with the curriculum | use.

A specific person (or group) is
available for assistance with
technology integration difficulties.

Self-efficacy

I could integrate technology...

Strongly
Disagree

Disagree

Somewhat
Disagree

Neutral

Somewhat
Agree

Agree

Strongly
Agree

If there was no one around to tell
me what to do as | go.

If I could call someone for help if |
got stuck.

If | had a lot of time to plan the
integration for which the
technology was provided.

If | had just the built-in help
(tutorial webpage) of the
technology for assistance.

Anxiety

Strongly
Disagree

Disagree

Somewhat
Disagree

Neutral

Somewhat
Agree

Agree

Strongly
Agree

| feel apprehensive about
integrating technology.

It scares me to think that the
technology will not work as
expected during the lesson.

I hesitate to use technology for fear
of making mistakes | cannot
correct.

Technology is somewhat
intimidating to me.
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Behavioral Intention to use technology integration

Strongly . Somewhat Somewhat Strongly
Disagree Disagree Disagree Neutral Agree Agree Agree

I intend to integrate technology in
the next month.

| predict I would integrate
technology in the next month.

| plan to integrate technology in
the next month.
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APPENDIX B
DEMOGRAPHIC QUESTION ITEMS

1. What level of instruction do you teach at?
a. Elementary (K-6)
b. Junior High (7-9)
c. High School (10-12)
d. None of the above

2. What specific grade level(s) do you teach? (Select all that apply.)
Kindergarten
1st grade
2nd grade
3rd grade
4th grade
5th grade
6th grade
7th grade
8th grade
9th grade
10th grade
11th grade

. 12th grade

3 —FT T S@oao0 o

3. What subject area(s) do you teach? (Select all that apply.)
ELAR

Math

Science

Social Studies

Fine Arts

Physical Education/Health

World Languages

Career and Technology Education

Other (specify)

—SQ@ oo o0 o
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4. What is your highest level of education completed?

®o0 oW

No Degree
Associates
Bachelors
Masters
Doctorate

5. Which category below include your age?

18 28 38 48 58
19 29 39 49 59
20 30 40 50 60
21 31 41 51 61
22 32 42 52 62
23 33 43 53 63
24 34 44 54 64
25 35 45 55 | 65and older
26 36 46 56

27 37 47 57

6. What is your gender identity?

hD OO o

Male
Female
Transgender
Gender Variant/Non-Conforming
Not Listed (specify)

Prefer not to respond

7. What is your ethnicity?

S oho o0 o

American Indian or Alaska Native
Asian

Black or African American
Hawaiian or Other Pacific Islander
Hispanic or Latino

White

Mixed Race
Other (specify):
Prefer not to respond
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8. How many years have you been teaching?
Beginning Teacher (First year)

1-5 Years of Experience

6-10 Years of Experience

11-20 Years of Experience

Over 20 Years of Experience

®o0 oW

9. Inthe past 12 months how many technology professional development trainings have you
attended. Your best estimate is fine.
Number of trainings
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APPENDIX C

INVITATION TO PARTICIPATE IN STUDY AND CONSENT

A CORRELATIVE STUDY OF K-12 TEACHERS’ PERCEIVED TECHNOLOGY SELF-

EFFICACY AND TECHNOLOGY INTEGRATION

This research study is being conducted by Maria Ing at The University of Texas Rio Grande
Valley

The purpose of this study is to examine the relationship between K-12 teachers’ technology
self-efficacy beliefs, frequency of technology professional development, and their readiness to
integrate digital technologies and resources in the classroom.

Participation should take about 10 minutes to complete.

Participation in this research is completely voluntary. If there are any questions or parts of this
study which you are uncomfortable completing, feel free to skip that question and terminate
your participation at any time without question or comment.

You must be a full-time classroom teacher in HEB ISD to participate. If you are not a full-time
classroom teacher in HEB ISD, please do not participate.

All survey responses received will be treated confidentially and stored on a secure server.
However, given that the surveys can be completed from any computer (e.g., personal, work,
school), there is no guarantee of the security of the computer on which you choose to enter
your responses. As a participant in this study, please be aware that certain technologies exist
that can be used to monitor or record data and/or websites that are visited.

This research has been reviewed and approved by the University of Texas Rio Grande Valley
Institutional Review Board for Human Subjects Protection (IRB). If you have any questions
about your rights as a participant, or if you feel that your rights as a participant were not
adequately met by the researcher, please contact the IRB at (956) 665-3598 or irb@utrgv.edu.
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APPENDIX D

INSTRUMENT PERMISSION

From: Maria Ing <maria.ing01@utrgv.edu>

Sent: Monday, March 7, 2022 1:27 PM

To: vvenkatesh@vvenkatesh.us; davisO01@umn.edu; Davis, Fred <FredDavis@ttu.edu>
Subject: Request for use of UTAUT instrument

Hello,

I am hopeful that | am reaching the correct people for this request as the emails on the original article
entitled "User Acceptance of Information Technology: Toward A Unified View" sent back the emails
as undeliverable. If this email reaches you in error please let me know so | may search for the
appropriate contact information.

| am a doctoral student at The University of Texas Rio Grande Valley, completing a dissertation in the
Doctor of Education in Curriculum and Instruction program, with a specialization in Educational
Technology.

I am writing to ask for written permission to use the UTAUT in my research study.

My study focuses on factors that influence teachers’ intent to implement digital technologies into the
classroom. My research is being supervised by my professor, Dr. Maria Elena Corbeil.

I would like to use the instrument in its entirety; adapting the questions, only changing “the system,” to
be focused on digital technologies. I will invite the 1,500 teachers from my school district to participate
in the online survey using the secure platform, Qualtrics.

I assure you that | will use the UTAUT only for my research study and will not sell or use it for any
other purposes and will include a statement of attribution and copyright on all copies of the instrument.
If you have a specific statement of attribution that you would like for me to include, please provide it in
your response.

I look forward to hearing from you. Please contact me if you have any questions.

Regards,
Maria Ing M.Ed.
The University of Texas Rio Grande Valley Doctoral Student

maria.ing01@utrgv.edu
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From: Davis, Fred <Fred.Davis@fttu.edu>
Sent: Monday, March 7, 2022 7:44 PM

To: Maria Ing <maria.ing01@utrgv.edu>
Subject: RE: Request for use of UTAUT instrument

This email originated outside of The University of Texas Rio Grande Valley.
Please exercise caution when clicking on links or opening attachments.

You have my permission to use the UTAUT on your research study.

Best wishes
Fred Davis

From: Gordon Davis <davis001l@umn.edu>
Sent: Monday, March 7, 2022 10:23 PM

To: Maria Ing <maria.ing01@utrgv.edu>
Subject: Re: Request for use of UTAUT instrument

This email originated outside of The University of Texas Rio Grande Valley.
Please exercise caution when clicking on links or opening attachments.

You have permission.
Gordon Davis
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APPENDIX E

SCHOOL DISTRICT PERMISSION TO CONDUCT AND USE RESEARCH INSTRUMENT

Hurst-Euless-Bedford lndependent School District

Dissertation/Research Request Cover Page
Thls application is for HEB ISD employees who request to conduct research wnthln
the Hurst-Euless-Bedford Independent School District
General Information

Title of the Research Proposal A Correlative Study of Teachers' Technology Self-Efficacy Beliefs,
Technology Professional Development and Technology Integration

Researcher’s name, Mariaing

(co-researchers if applicable)

Position, Campus Instructional Technology Specialist, Pat May Center

Researcher’s address, city, state, | PO. Box 304

zip, phone, & email address Keller, TX 76244
mariaing@hebisdedy 817-907-1417

Researcher's sponsoring University of Texas Rio Grande Valley

institution (college/university)

Researcher’s Professor or Dr. Mana Elena Corbeil

Instructor’s, email address, &

phone number 956 882-4200

Purpose of the Proposal (degree | Degree Requirement
or class requirement)
*Benefits of theresearchtothe | The results of the study should be of interest and value to teachers
participants as it will correlate their technology skills and technology
self-efficacy beliefs as it relates to technology integration
classrooms. Inaddition to the relationship between participation
in technology PD and technology self-efficacy.

*Benefits of theresearchtothe | This study supports the following quality indicators from the
District's Strategic Goals District's Strategic Goals:

1.4 College, Career and/or Military Ready Graduates; 2.3
Technology Resources; 3.2 Increased Employee Retention;

3.4 Meaningful & Relevant Professional Development Program |

Attachments (check off assuring that all are included in the proposal)

______ Research Summary
__Y'.__ Approval from University Professor
Read and Initial each statement below indicating agreement

...... *| verify that the benefits for the participants and the school and/or school district as listed on

Dage one are aligned with the mission, goals, and strategic plan for the school/school district.

. # 7 understand that any changes or extensions to the research proposal after the approval letter
is issued require written permission from Educational Operations.

e, Tro, q/1]202|

Signature of théResearcher Date submitted to Educati et

For Educational Operations Use Only

X Approved [ penied L)j | 7/

----- h\
smputy SSpe¥intendent Date/
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APPENDIX F

INSTITUTIONAL REVIEW BOARD APPROVAL

The University of Texas

RioGrande Valley

Institutional Review Board

April 8, 2022

Maria Ing
College of Education & P-16 Integration
Via Electronic Routing System

Dear Ms. Ing:

RE: EXEMPT DETERMINATION FOR IRB-21-0425 "A Correlative Study of K-12 Teachers’
Perceived Technology Self-Efficacy and Technology Integration"

The study in reference has been determined ‘Exempt’ under the Basic HHS Policy for Protection of
Human Research Subjects, 45 CFR 46.104(d). The determination is effective as of the date of this letter
within the exempt category of:

“(2) Research that only includes interactions involving educational tests (cognitive, diagnostic,
aptitude, achievement), survey procedures, interview procedures, or observation of public
behavior (including visual or auditory recording) and (i) The information obtained is recorded by
the investigator in such a manner that the identity of the human subjects cannot readily be
ascertained, directly or through identifiers linked to the subjects.”

Research that is determined to be ‘Exempt” under the Basic HHS Policy for Protection of Human
Research Subjects is not exempt from ensuring protection of human subjects. The Principal Investigator
(P1) is responsible for the following through the conduct of the research study:
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1. Assuring that all investigators and co-principal investigators are trained in the ethical
principles, relevant federal regulations, and institutional policies governing human subjects’
research.

2. Disclosing to the subjects that the activities involve research, and that participation is
voluntary, during the informed consent process.

3. Providing subjects with pertinent information (e.g., risks and benefits, contact information for
investigators, and IRB/ORC) and ensuring that human subjects will voluntarily consent to
participate in the research when appropriate (e.g., surveys, interviews).

4. Assuring the subjects will be selected equitably, so that the risks and benefits of the research
are justly distributed.

5. Assuring that the privacy of subjects and confidentiality of the research data will be maintained
appropriately to ensure minimal risk to subjects.

Exempt research is subject to the ethical principles articulated in The Belmont Report, found at the
Office of Human Research Protections (OHRP) Website:
www.hhs.gov/ohrp/humansubjects/guidance/belmont.html

Unanticipated Problems: Any unanticipated problems or complaints must be reported to the IRB
promptly. Further information concerning unanticipated problems can be found in the IRB procedures
manual.

Continuing Review: research deemed ‘Exempt’ is not subject to annual review by the IRB.
Modifications: Any change to your protocol requires a Modification Request (Amendment) for review
and approval prior to implementation. The IRB may review the ‘Exempt’ status at that time and request
an application for approval as non-Exempt research.

Closure: Please notify the IRB when your study is complete through submission of a final report. Upon
notification, we will close our files pertaining to your study.

If you have any questions, please contact the Human Subjects Protection Program/IRB by phone at
(956) 665-3598 or via email at irb@utrgv.edu.

Sincerely,
Institutional Review Board for the Protection of Human Subjects in Research

orc/ska

Brownsville « Edinburg  Harlingen
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APPENDIX G

RECRUITMENT EMAIL

Hello,

My name is Maria Ing. | work as an Instructional Technology Coach for HEB ISD and am a doctoral
student in the College of Education & P-16 Integration at The University of Texas Rio Grande Valley
(UTRGV). | would like to invite you to participate in my doctoral dissertation research study to examine
the relationship between drivers of K-12 teachers’ acceptance of technology and their intent to integrate
technology into their classrooms.

This research study has been reviewed and approved by the Institutional Review Board for the Protection of
Human Subjects (IRB) at the University of Texas Rio Grande Valley and Hurst-Euless-Bedford ISD
executive leadership.

In order to participate, you must be 18 years or older and be a K-12 classroom teacher in HEB ISD.
Participation in this research is completely voluntary, you may choose not to participate without penalty.

As a participant, you will be asked to complete an online survey which should take about 10 minutes to
complete. All data will be treated as confidential; personal privacy will be protected as the survey will be
anonymous, administered online using a software program called Qualtrics which will not collect personal
identifiers.

If you would like to participate in this research study, please click on the survey link below and read the
consent page carefully. If you would like to complete the survey, click on “T agree.” If not, please exit the
web browser or click on “I do not want to participate”.

Survey Link: https://utrgv.col.qualtrics.com/jfe/form/SV_3TSHR4FnUniXYhM

If you have questions related to the research, please contact me by telephone at 817-399-2109 or by email at
mariaing@hebisd.edu.

My faculty advisor, Dr. Maria Elena Corbeil, may also be contacted at mariaelena.corbeil@utrgv.edu.

If you have any questions about your rights as a participant, or if you feel that your rights as a participant
were not adequately met by the researcher, please contact the University of Texas Rio Grande Valley
Institutional Review Board (IRB) at (956) 665-3598 or irb@utrgv.edu.

Thank you.
Maria Ing M.Ed.
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APPENDIX H

PERMISSION TO REPRINT RESEARCH MODEL

CCC Marketplace”

This is a License Agreement between Maria Ing ("User") and Copyright Clearance Center, Inc. ("CCC") on behaif of
the Rightsholder identified in the order details below. The license consists of the order details, the CCC Terms and

Conditions below, and any Rightsholder Terms and Conditions which are included below.

All payments must be made in full to CCC in accordance with the CCC Terms and Conditions below.

Order Date 26-Mar-2022
Order License ID 1204034-1
ISSN 0276-7783

LICENSED CONTENT

Publication Title
Article Title

MIS quarterly

User acceptance of
information technology:
Toward a unified view

Author/Editor Society for Information
Management (U.S.),
University of Minnesota.
Management Information

Systems Research Center

Date 01/01/1984
Language English
Country United States of America

Rightsholder M | S Quarterly

REQUEST DETAILS

Portion Type Chart/graph/table/figure

Number of charts / 1

graphs / tables / figures

requested

Format (select all that Print, Electronic

apply)

Who will republish the Academic institution

content?

Duration of Use Current edition and up to
5 years

Lifetime Unit Quantity Up to 499

Rights Requested Main product

NEW WORK DETAILS

Type of Use

Publisher

Portion

Publication Type
Start Page

End Page

Issue

Volume

URL

Distribution
Translation

Copies for the disabled?
Minor editing privileges?

Incidental promotional
use?

Currency

Republish in a
thesis/dissertation
Society for Management
Information Systems and
Management Information
Systems Research Center
of the University of
Minnesota
Chart/graph/table/figure

e-journal

425

478

3

27
http://www.misq.org

United States

Original language of
publication
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Title A CORRELATIVE STUDY OF Institution name The University of Texas

K-12 TEACHERS' Rio Grande Valley
TECHNOLOGY .
tatl -10-24
ACCEPTANCE BY MEASURE 5’;2’:““ PrSsraon et
OF THE UTAUT
Instructor name Dr. Maria Elena Corbeil

ADDITIONAL DETAILS

Order reference number N/A The requesting person / Maria Ing
organization to appear
on the license

REUSE CONTENT DETAILS

Title, description or Figure 3 Title of the User acceptance of

numeric reference of the article/chapter the information technology:

portion(s) portion is from Toward a unified view

Editor of portion(s) Davis, Fred D.; Davis, Author of portion(s) Davis, Fred D.; Davis,
Gordon B.; Morris, Michael Gordon B.; Morris, Michael
G.; Venkatesh, Viswanath G.; Venkatesh, Viswanath

Volume of serial or 27 Issue, if republishing an 3

monograph article from a serial

Page or page range of 425-478 Publication date of 2003-08-31

portion portion

Marketplace Order General Terms and Conditions

The following terms and conditions (“General Terms”), together with any applicable Publisher Terms and Conditions,
govern User’s use of Works pursuant to the Licenses granted by Copyright Clearance Center, Inc. (“CCC") on behalf of the
applicable Rightsholders of such Works through CCC's applicable Marketplace transactional licensing services (each, a
“Service").

1) Definitions. For purposes of these General Terms, the following definitions apply:

“License” is the licensed use the User obtains via the Marketplace platform in a particular licensing transaction, as set
forth in the Order Confirmation.

“Order Confirmation” is the confirmation CCC provides to the User at the conclusion of each Marketplace transaction.
“Order Confirmation Terms” are additional terms set forth on specific Order Confirmations not set forth in the General
Terms that can include terms applicable to a particular CCC transactional licensing service and/or any Rightsholder-
specific terms.

“Rightsholder(s)” are the holders of copyright rights in the Works for which a User obtains licenses via the Marketplace
platform, which are displayed on specific Order Confirmations.

“Terms” means the terms and conditions set forth in these General Terms and any additional Order Confirmation Terms
collectively.

“User” or “you” is the person or entity making the use granted under the relevant License. Where the person accepting the
Terms on behalf of a User is a freelancer or other third party who the User authorized to accept the General Terms on the
User’'s behalf, such person shall be deemed jointly a User for purposes of such Terms.

“Work(s)” are the copyright protected works described in relevant Order Confirmations.

2) Description of Service. CCC's Marketplace enables Users to obtain Licenses to use one or more Works in accordance
with all relevant Terms. CCC grants Licenses as an agent on behalf of the copyright rightsholder identified in the relevant
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Order Confirmation.

3) Applicability of Terms. The Terms govern User’s use of Works in connection with the relevant License. In the event of
any conflict between General Terms and Order Confirmation Terms, the latter shall govern. User acknowledges that
Rightsholders have complete discretion whether to grant any permission, and whether to place any limitations on any
grant, and that CCC has no right to supersede or to modify any such discretionary act by a Rightsholder.

4) Representations; Acceptance. By using the Service, User represents and warrants that User has been duly authorized
by the User to accept, and hereby does accept, all Terms.

5) Scope of License; Limitations and Obligations. All Works and all rights therein, including copyright rights, remain the
sole and exclusive property of the Rightsholder. The License provides only those rights expressly set forth in the terms
and conveys no other rights in any Works

6) General Payment Terms. User may pay at time of checkout by credit card or choose to be invoiced. If the User
chooses to be invoiced, the User shall: (i) remit payments in the manner identified on specific invoices, (ii) unless
otherwise specifically stated in an Order Confirmation or separate written agreement, Users shall remit payments upon
receipt of the relevant invoice from CCC, either by delivery or notification of availability of the invoice via the Marketplace
platform, and (iii) if the User does not pay the invoice within 30 days of receipt, the User may incur a service charge of
1.5% per month or the maximum rate allowed by applicable law, whichever is less. While User may exercise the rights in
the License immediately upon receiving the Order Confirmation, the License is automatically revoked and is null and void,
as if it had never been issued, if CCC does not receive complete payment on a timely basis.

7) General Limits on Use. Unless otherwise provided in the Order Confirmation, any grant of rights to User (i) involves
only the rights set forth in the Terms and does not include subsequent or additional uses, (ii) is non-exclusive and non-
transferable, and (iii) is subject to any and all limitations and restrictions (such as, but not limited to, limitations on
duration of use or circulation) included in the Terms. Upon completion of the licensed use as set forth in the Order
Confirmation, User shall either secure a new permission for further use of the Work(s) or immediately cease any new use
of the Work(s) and shall render inaccessible (such as by deleting or by removing or severing links or other locators) any
further copies of the Work. User may only make alterations to the Work if and as expressly set forth in the Order
Confirmation. No Work may be used in any way that is defamatory, violates the rights of third parties (including such third
parties' rights of copyright, privacy, publicity, or other tangible or intangible property), or is otherwise illegal, sexually
explicit, or obscene. In addition, User may not conjoin a Work with any other material that may result in damage to the
reputation of the Rightsholder. User agrees to inform CCC if it becomes aware of any infringement of any rights in a Work
and to cooperate with any reasonable request of CCC or the Rightsholder in connection therewith.

8) Third Party Materials. In the event that the material for which a License is sought includes third party materials (such
as photographs, illustrations, graphs, inserts and similar materials) that are identified in such material as having been
used by permission (or a similar indicator), User is responsible for identifying, and seeking separate licenses (under this
Service, if available, or otherwise) for any of such third party materials; without a separate license, User may not use such
third party materials via the License.

9) Copyright Notice. Use of proper copyright notice for a Work is required as a condition of any License granted under
the Service. Unless otherwise provided in the Order Confirmation, a proper copyright notice will read substantially as
follows: "Used with permission of [Rightsholder's name], from [Work's title, author, volume, edition number and year of
copyright]; permission conveyed through Copyright Clearance Center, Inc." Such notice must be provided in a reasonably
legible font size and must be placed either on a cover page or in another location that any person, upon gaining access to
the material which is the subject of a permission, shall see, or in the case of republication Licenses, immediately adjacent
to the Work as used (for example, as part of a by-line or footnote) or in the place where substantially all other credits or
notices for the new work containing the republished Work are located. Failure to include the required notice results in
loss to the Rightsholder and CCC, and the User shall be liable to pay liquidated damages for each such failure equal to
twice the use fee specified in the Order Confirmation, in addition to the use fee itself and any other fees and charges
specified.

10) Indemnity. User hereby indemnifies and agrees to defend the Rightsholder and CCC, and their respective employees
and directors, against all claims, liability, damages, costs, and expenses, including legal fees and expenses, arising out of
any use of a Work beyond the scope of the rights granted herein and in the Order Confirmation, or any use of a Work
which has been altered in any unauthorized way by User, including claims of defamation or infringement of rights of
copyright, publicity, privacy, or other tangible or intangible property.
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11) Limitation of Liability. UNDER NO CIRCUMSTANCES WILL CCC OR THE RIGHTSHOLDER BE LIABLE FOR ANY DIRECT,
INDIRECT, CONSEQUENTIAL, OR INCIDENTAL DAMAGES (INCLUDING WITHOUT LIMITATION DAMAGES FOR LOSS OF
BUSINESS PROFITS OR INFORMATION, OR FOR BUSINESS INTERRUPTION) ARISING OUT OF THE USE OR INABILITY TO USE
A WORK, EVEN IF ONE OR BOTH OF THEM HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. In any event, the
total liability of the Rightsholder and CCC (including their respective employees and directors) shall not exceed the total
amount actually paid by User for the relevant License. User assumes full liability for the actions and omissions of its
principals, employees, agents, affiliates, successors, and assigns.

12) Limited Warranties. THE WORK(S) AND RIGHT(S) ARE PROVIDED "AS IS." CCC HAS THE RIGHT TO GRANT TO USER THE
RIGHTS GRANTED IN THE ORDER CONFIRMATION DOCUMENT. CCC AND THE RIGHTSHOLDER DISCLAIM ALL OTHER
WARRANTIES RELATING TO THE WORK(S) AND RIGHT(S), EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. ADDITIONAL RIGHTS MAY BE
REQUIRED TO USE ILLUSTRATIONS, GRAPHS, PHOTOGRAPHS, ABSTRACTS, INSERTS, OR OTHER PORTIONS OF THE WORK
(AS OPPOSED TO THE ENTIRE WORK) IN A MANNER CONTEMPLATED BY USER; USER UNDERSTANDS AND AGREES THAT
NEITHER CCC NOR THE RIGHTSHOLDER MAY HAVE SUCH ADDITIONAL RIGHTS TO GRANT.

13) Effect of Breach. Any failure by User to pay any amount when due, or any use by User of a Work beyond the scope of
the License set forth in the Order Confirmation and/or the Terms, shall be a material breach of such License. Any breach
not cured within 10 days of written notice thereof shall result in immediate termination of such License without further
notice. Any unauthorized (but licensable) use of a Work that is terminated immediately upon notice thereof may be
liquidated by payment of the Rightsholder's ordinary license price therefor; any unauthorized (and unlicensable) use that
is not terminated immediately for any reason (including, for example, because materials containing the Work cannot
reasonably be recalled) will be subject to all remedies available at law or in equity, but in no event to a payment of less
than three times the Rightsholder's ordinary license price for the most closely analogous licensable use plus
Rightsholder's and/or CCC's costs and expenses incurred in collecting such payment.

14) Additional Terms for Specific Products and Services. If a User is making one of the uses described in this Section 14,
the additional terms and conditions apply:

a) Print Uses of Academic Course Content and Materials (photocopies for academic coursepacks or classroom
handouts). For photocopies for academic coursepacks or classroom handouts the following additional terms apply:

i) The copies and anthologies created under this License may be made and assembled by faculty members
individually or at their request by on-campus bookstores or copy centers, or by off-campus copy shops and other
similar entities.

ii) No License granted shall in any way: (i) include any right by User to create a substantively non-identical copy of
the Work or to edit or in any other way modify the Work (except by means of deleting material immediately
preceding or following the entire portion of the Work copied) (ii) permit "publishing ventures" where any
particular anthology would be systematically marketed at multiple institutions.

iii) Subject to any Publisher Terms (and notwithstanding any apparent contradiction in the Order Confirmation
arising from data provided by User), any use authorized under the academic pay-per-use service is limited as
follows:

A) any License granted shall apply to only one class (bearing a unique identifier as assigned by the institution,
and thereby including all sections or other subparts of the class) at one institution;

B) use is limited to not more than 25% of the text of a book or of the items in a published collection of essays,
poems or articles;

Q) use is limited to no more than the greater of (a) 25% of the text of an issue of a journal or other periodical
or (b) two articles from such an issue;

D) no User may sell or distribute any particular anthology, whether photocopied or electronic, at more than
one institution of learning;

E) in the case of a photocopy permission, no materials may be entered into electronic memory by User except
in order to produce an identical copy of a Work before or during the academic term (or analogous period) as
to which any particular permission is granted. In the event that User shall choose to retain materials that are
the subject of a photocopy permission in electronic memory for purposes of producing identical copies more
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than one day after such retention (but still within the scope of any permission granted), User must notify CCC
of such fact in the applicable permission request and such retention shall constitute one copy actually sold for
purposes of calculating permission fees due; and

F) any permission granted shall expire at the end of the class. No permission granted shall in any way include
any right by User to create a substantively non-identical copy of the Work or to edit or in any other way
modify the Work (except by means of deleting material immediately preceding or following the entire portion
of the Work copied).

iv) Books and Records; Right to Audit. As to each permission granted under the academic pay-per-use Service,
User shall maintain for at least four full calendar years books and records sufficient for CCC to determine the
numbers of copies made by User under such permission. CCC and any representatives it may designate shall have
the right to audit such books and records at any time during User's ordinary business hours, upon two days' prior
notice. If any such audit shall determine that User shall have underpaid for, or underreported, any photocopies
sold or by three percent (3%) or more, then User shall bear all the costs of any such audit; otherwise, CCC shall
bear the costs of any such audit. Any amount determined by such audit to have been underpaid by User shall
immediately be paid to CCC by User, together with interest thereon at the rate of 10% per annum from the date
such amount was originally due. The provisions of this paragraph shall survive the termination of this License for
any reason.

b) Digital Pay-Per-Uses of Academic Course Content and Materials (e-coursepacks, electronic reserves, learning
management systems, academic institution intranets). For uses in e-coursepacks, posts in electronic reserves, posts
in learning management systems, or posts on academic institution intranets, the following additional terms apply:

i) The pay-per-uses subject to this Section 14(b) include:

A) Posting e-reserves, course management systems, e-coursepacks for text-based content, which grants
authorizations to import requested material in electronic format, and allows electronic access to this material
to members of a designated college or university class, under the direction of an instructor designated by the
college or university, accessible only under appropriate electronic controls (e.g., password);

B) Posting e-reserves, course management systems, e-coursepacks for material consisting of photographs
or other still images not embedded in text, which grants not only the authorizations described in Section
14(b)(i)(A) above, but also the following authorization: to include the requested material in course materials
for use consistent with Section 14(b)(i)(A) above, including any necessary resizing, reformatting or modification
of the resolution of such requested material (provided that such modification does not alter the underlying
editorial content or meaning of the requested material, and provided that the resulting modified content is
used solely within the scope of, and in a manner consistent with, the particular authorization described in the
Order Confirmation and the Terms), but not including any other form of manipulation, alteration or editing of
the requested material;

C) Posting e-reserves, course management systems, e-coursepacks or other academic distribution for
audiovisual content, which grants not only the authorizations described in Section 14(b)(i)(A) above, but also
the following authorizations: (i) to include the requested material in course materials for use consistent with
Section 14(b)(i)(A) above; (ii) to display and perform the requested material to such members of such class in
the physical classroom or remotely by means of streaming media or other video formats; and (iii) to "clip" or
reformat the requested material for purposes of time or content management or ease of delivery, provided
that such “clipping” or reformatting does not alter the underlying editorial content or meaning of the
requested material and that the resulting material is used solely within the scope of, and in a manner
consistent with, the particular authorization described in the Order Confirmation and the Terms. Unless
expressly set forth in the relevant Order Conformation, the License does not authorize any other form of
manipulation, alteration or editing of the requested material.

ii) Unless expressly set forth in the relevant Order Confirmation, no License granted shall in any way: (i) include
any right by User to create a substantively non-identical copy of the Work or to edit or in any other way modify the
Work (except by means of deleting material immediately preceding or following the entire portion of the Work
copied or, in the case of Works subject to Sections 14(b)(1)(B) or (C) above, as described in such Sections) (ii)
permit "publishing ventures" where any particular course materials would be systematically marketed at multiple
institutions.
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iii) Subject to any further limitations determined in the Rightsholder Terms (and notwithstanding any apparent
contradiction in the Order Confirmation arising from data provided by User), any use authorized under the
electronic course content pay-per-use service is limited as follows:

A) any License granted shall apply to only one class (bearing a unique identifier as assigned by the institution,
and thereby including all sections or other subparts of the class) at one institution;

B) use is limited to not more than 25% of the text of a book or of the items in a published collection of essays,
poems or articles;

C) use is limited to not more than the greater of (a) 25% of the text of an issue of a journal or other periodical
or (b) two articles from such an issue;

D) no User may sell or distribute any particular materials, whether photocopied or electronic, at more than
one institution of learning;

E) electronic access to material which is the subject of an electronic-use permission must be limited by means
of electronic password, student identification or other control permitting access solely to students and
instructors in the class;

F) User must ensure (through use of an electronic cover page or other appropriate means) that any person,
upon gaining electronic access to the material, which is the subject of a permission, shall see:

o a proper copyright notice, identifying the Rightsholder in whose name CCC has granted permission,
o astatement to the effect that such copy was made pursuant to permission,

o a statement identifying the class to which the material applies and notifying the reader that the material
has been made available electronically solely for use in the class, and

o a statement to the effect that the material may not be further distributed to any person outside the class,
whether by copying or by transmission and whether electronically or in paper form, and User must also
ensure that such cover page or other means will print out in the event that the person accessing the
material chooses to print out the material or any part thereof.

G) any permission granted shall expire at the end of the class and, absent some other form of authorization,
User is thereupon required to delete the applicable material from any electronic storage or to block electronic
access to the applicable material.

iv) Uses of separate portions of a Work, even if they are to be included in the same course material or the same
university or college class, require separate permissions under the electronic course content pay-per-use Service.
Unless otherwise provided in the Order Confirmation, any grant of rights to User is limited to use completed no
later than the end of the academic term (or analogous period) as to which any particular permission is granted.

v) Books and Records; Right to Audit. As to each permission granted under the electronic course content Service,
User shall maintain for at least four full calendar years books and records sufficient for CCC to determine the
numbers of copies made by User under such permission. CCC and any representatives it may designate shall have
the right to audit such books and records at any time during User's ordinary business hours, upon two days' prior
notice. If any such audit shall determine that User shall have underpaid for, or underreported, any electronic
copies used by three percent (3%) or more, then User shall bear all the costs of any such audit; otherwise, CCC
shall bear the costs of any such audit. Any amount determined by such audit to have been underpaid by User
shall immediately be paid to CCC by User, together with interest thereon at the rate of 10% per annum from the
date such amount was originally due. The provisions of this paragraph shall survive the termination of this license
for any reason.

) Pay-Per-Use Permissions for Certain Reproductions (Academic photocopies for library reserves and interlibrary
loan reporting) (Non-academic internal/external business uses and commercial document delivery). The License
expressly excludes the uses listed in Section (c)(i)-(v) below (which must be subject to separate license from the
applicable Rightsholder) for: academic photocopies for library reserves and interlibrary loan reporting; and non-
academic internal/external business uses and commercial document delivery.
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i) electronic storage of any reproduction (whether in plain-text, PDF, or any other format) other than on a
transitory basis;

i) the input of Works or reproductions thereof into any computerized database;
iii) reproduction of an entire Work (cover-to-cover copying) except where the Work is a single article;
iv) reproduction for resale to anyone other than a specific customer of User;

v) republication in any different form. Please obtain authorizations for these uses through other CCC services or
directly from the rightsholder.

Any license granted is further limited as set forth in any restrictions included in the Order Confirmation and/or in
these Terms.

d) Electronic Reproductions in Online Environments (Non-Academic-email, intranet, internet and extranet). For
"electronic reproductions”, which generally includes e-mail use (including instant messaging or other electronic
transmission to a defined group of recipients) or posting on an intranet, extranet or Intranet site (including any
display or performance incidental thereto), the following additional terms apply:

i) Unless otherwise set forth in the Order Confirmation, the License is limited to use completed within 30 days for
any use on the Internet, 60 days for any use on an intranet or extranet and one year for any other use, all as
measured from the "republication date" as identified in the Order Confirmation, if any, and otherwise from the
date of the Order Confirmation.

ii) User may not make or permit any alterations to the Work, unless expressly set forth in the Order Confirmation
(after request by User and approval by Rightsholder); provided, however, that a Work consisting of photographs
or other still images not embedded in text may, if necessary, be resized, reformatted or have its resolution
modified without additional express permission, and a Work consisting of audiovisual content may, if necessary,
be "clipped" or reformatted for purposes of time or content management or ease of delivery (provided that any
such resizing, reformatting, resolution modification or “clipping” does not alter the underlying editorial content or
meaning of the Work used, and that the resulting material is used solely within the scope of, and in a manner
consistent with, the particular License described in the Order Confirmation and the Terms.

15) Miscellaneous.

a) User acknowledges that CCC may, from time to time, make changes or additions to the Service or to the Terms, and
that Rightsholder may make changes or additions to the Rightsholder Terms. Such updated Terms will replace the
prior terms and conditions in the order workflow and shall be effective as to any subsequent Licenses but shall not
apply to Licenses already granted and paid for under a prior set of terms.

b) Use of User-related information collected through the Service is governed by CCC's privacy policy, available online
at www.copyright.com/about/privacy-policy/.

¢) The License is personal to User. Therefore, User may not assign or transfer to any other person (whether a natural
person or an organization of any kind) the License or any rights granted thereunder; provided, however, that, where
applicable, User may assign such License in its entirety on written notice to CCC in the event of a transfer of all or
substantially all of User's rights in any new material which inciudes the Work(s) licensed under this Service.

d) No amendment or waiver of any Terms is binding unless set forth in writing and signed by the appropriate parties,
including, where applicable, the Rightsholder. The Rightsholder and CCC hereby object to any terms contained in any
writing prepared by or on behalf of the User or its principals, employees, agents or affiliates and purporting to govern
or otherwise relate to the License described in the Order Confirmation, which terms are in any way inconsistent with
any Terms set forth in the Order Confirmation, and/or in CCC's standard operating procedures, whether such writing
is prepared prior to, simultaneously with or subsequent to the Order Confirmation, and whether such writing appears
on a copy of the Order Confirmation or in a separate instrument.

e) The License described in the Order Confirmation shall be governed by and construed under the law of the State of
New York, USA, without regard to the principles thereof of conflicts of law. Any case, controversy, suit, action, or
proceeding arising out of, in connection with, or related to such License shall be brought, at CCC's sole discretion, in
any federal or state court located in the County of New York, State of New York, USA, or in any federal or state court
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whose geographical jurisdiction covers the location of the Rightsholder set forth in the Order Confirmation. The
parties expressly submit to the personal jurisdiction and venue of each such federal or state court.
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