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Abstract
Researchers in the K-12 environment have utilized self-efficacy theory and its influencing factors to aid teachers in integrat-
ing technology into their classrooms; however, similar research has not been conducted on military instructors. This mixed-
methods study examines technology self-efficacy among military instructors at a Southern U.S. military base, specifically 
focusing on the factors influencing their confidence in integrating technology into their teaching practices. Through the use 
of the Computer Technology Integration survey and interviews, the research identifies three distinct themes—philosophy, 
barriers, and confidence—providing insights into the levels of technology self-efficacy among military instructors. With 60 
survey participants and 12 interviewees, the findings emphasize the need for customized professional development opportuni-
ties to enhance technology integration skills among military instructors, contributing to the broader discourse on technology 
self-efficacy in educational settings.
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Introduction

For decades, policymakers believed that creating abundant 
access to new technologies in schools would translate into 
increased teacher use and improved learning (Cuban et al., 
2001). However, the technology tools posed a challenge for 
teachers since they first needed to learn how to use them and 
subsequently feel comfortable enough planning instruction 
that integrates such technology (Creighton, 2018). Despite 
the plethora of educational technologies available in the 
classroom, instructors do not fully integrate them into their 
teaching practices (Badia et al., 2013; Bebell et al., 2004; 
DeCoito & Richardson, 2018). According to the Depart-
ment of Education (2017), the effective use of technology is 

not an optional add-on or a skill that we can simply expect 
teachers to pick up once they get into the classroom. Today’s 
teachers require troubleshooting skills, the ability to assess 
and manage the integration of technology, and the capacity 
to identify the credibility of technology to meet the needs 
of today’s students as well as prepare them for the digital 
workplace.

The challenge of engaging students through technology 
to empower and enhance learning and prepare them for a 
digital workplace is not unique to K-12 education. Recruits 
to the military today are also more tech-savvy and prefer 
electronic communication and digital devices. Military train-
ing must adapt to meet their expectations and make use of 
the new skills they bring since the military landscape has 
become increasingly complex and technologically advanced 
(Bailey, 2016). To compete in this complex and contested 
security environment, we must realize how the current 
operational environment has changed with the rise of space 
and cyber technologies (Nettis, 2020). The Department of 
Defense must develop multi-domain, joint warfighters to 
meet the demands of the 21st-century operational environ-
ment (Bailey, 2016; Martin, 2016). Advancement in the way 
education and training are delivered is key to that develop-
ment (Bailey, 2016; Campbell & Wang, 2023), and training 
must respond to advances in technology and provide the 
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skill sets needed to interact in more complex, systems-based 
battlespaces (AETCI, 2021; TRADOC, 2017).

Since the early 2000 s, as distance and blended learn-
ing were popularized, pressure to integrate technology into 
military training instruction increased to meet both the 
demands of the operational environment and the needs of 
this new generation of students (Garrison & Kanuka, 2004; 
Martin, 2016). Engaging and relevant training for tech-savvy 
students demands flexible integration of technology within 
lessons, meaning that instructors must be able to adapt tech-
nological tools and methods based on instructional objec-
tives, learner needs, and the constraints of the training envi-
ronment (Bailey, 2016). Therefore, military instructors also 
need to learn how to use the tools and then feel comfortable 
enough to plan instruction that integrates technology to cre-
ate such training. Hathaway (2016) emphasizes the crucial 
role instructors play in fostering learner acceptance of tech-
nology. To effectively manage this integration, instructors 
must stay current on technological advancements, critically 
evaluate their credibility, and strategically incorporate them 
into the training environment.

Like K-12 teachers, military instructors have access to 
a wide array of innovative technological tools, yet actual 
technology integration in the training classroom is lacking 
(Kindamo, 2018). Unlike the pressure for K-12 teachers to 
integrate technology to personalize and enhance learning for 
authentic engagement, the pressure for military instructors 
to integrate technology into training also continues to impact 
force development and mission readiness. Beyond enhancing 
learning and engaging students, the effective use of technol-
ogy in the military training classroom increases efficiency 
in time and manpower to complete all learning objectives in 
the compressed schedules of military training. The ability 
of the military instructor to use advanced technology in the 
classroom is becoming more vital to readiness, especially as 
the battlefield is also technologically advanced.

Researchers in K-12 education have investigated the 
impact of teachers’ self-efficacy on technology integration 
(Abbitt, 2011; Abbitt & Klett, 2007; Bakar, et al., 2018; 
George & Camarata, 1996), explored the factors affect-
ing it (Albion, 2001; Brenner & Brill, 2016; Sadaf et al., 
2016), and used the findings to inform teacher training 
(Brinkerhoff, 2006; Renbarger & Davis, 2019). However, 
similar research on military instructors is lacking. Military 
instructors have struggled with the same pressure to inte-
grate technology into the training classroom. As a result, 
the Department of Defense (DoD) developed guidelines 
to help military instructors integrate technology into the 
training classrooms. However, there is little research on 
the technology self-efficacy of military instructors in gen-
eral and even less on the factors influencing self-efficacy 
regarding technology integration in the classroom. Ana-
lyzing the factors that shape the technology self-efficacy 

of military instructors is crucial for advancing their pro-
fessional development and enhancing the integration of 
technology in training classrooms. Like K-12 teachers, 
military instructors underutilize available technology 
(Kindamo, 2018). In contrast to K-12 research, which has 
identified and utilized technology self-efficacy findings to 
support teachers, military instructors lack the benefit of 
such insights. Bridging this gap is essential for develop-
ing targeted strategies that empower military instructors 
to effectively incorporate technology into their teaching 
practices.

Barriers to Technology Integration

Integrating technology into teaching is a complex process 
that may encounter several difficulties, known as barriers 
(Schoepp, 2005). For decades, researchers worked to group 
or categorize factors influencing technology integration in 
the K-12 classroom (Ertmer, 1999; Ertmer et al., 2012; 
Tondeur et al., 2019). These categories usually include 
internal, such as lack of knowledge, and external, such as 
lack of technical support. They may also be described as 
first or second-order barriers.

First-order barriers such as time, technical support 
training, and school culture are all external barriers 
researchers have discovered as detrimental to successful 
technology integration in the classroom (Abedi & Ackah-
Jnr, 2023; Hamutoglu & Basarmark, 2020). Other first-
order barriers cited in K-12 research, such as lack of fund-
ing, lack of institutional support, or inaccessibility, are 
not a problem for military instructors. On the other hand, 
second-order internal barriers include the knowledge and 
skill of individual teachers, their teaching experiences, 
values, and teachers’ beliefs (Lee & Lee, 2014; Tawfik 
et al., 2021). With military instructors often exhibiting 
homogeneity in skill, teaching experience, and age, under-
standing the factors influencing technology integration, 
such as beliefs and comfort levels, becomes crucial.

The most highly correlated factor in teachers’ integra-
tion of technology was their system of values and beliefs 
about technology (Ertmer et al., 2012). If their values and 
beliefs supported technology integration, then the teach-
ers were more likely to acquire the skills and knowledge 
and therefore effectively integrate technology into their 
classrooms, despite the presence of barriers (Ertmer et al., 
2012). Pajares (1992) noted that there is a strong rela-
tionship between teachers’ educational beliefs and their 
planning, instructional decisions, and classroom practices. 
Teachers’ beliefs about their ability to use technology in 
instruction may be key, given the role self-efficacy is pro-
posed to play in determining behavior (Ertmer, 2001).
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Teacher Technology Self‑Efficacy

Bandura (1977) coined the term self-efficacy and defined it 
as people’s judgments of their capabilities to organize and 
execute courses of action required to attain designated types 
of performances, suggesting that pedagogical decisions that 
teachers make are influenced by self-efficacy beliefs regard-
ing their own capabilities. Self-efficacy is a useful indicator 
of a person’s level of motivation and teachers’ self-efficacy 
belief (Wang, et al., 2004), and a skill for increasing technol-
ogy acceptance (George & Camarata, 1996). Researchers 
concentrated on tech-savvy teachers to understand how they 
use technology and subsequently create a picture of their 
characteristics, motivation, and challenges (Krause, 2017; 
Miles, 2013; Yerdelen-Damar et al., 2017). These teach-
ers demonstrated that incorporating technology into their 
professional activities not only enhanced their self-efficacy 
but also increased student engagement in the classroom. 
(Schrum et al., 2008).

The identification of teacher technology self-efficacy 
levels and the factors that influence them was then used to 
study whether professional development activities would 
help increase novice teachers’ technology self-efficacy in 
the classroom. Specifically, research suggested that profes-
sional development that included opportunities to team teach 
with tech-savvy teachers would help increase teachers’ feel-
ings of self-efficacy and confidence when using computers 
(Anthony et al., 2011; Renbarger & Davis, 2019; Schrum 
et al., 2008; Teo, 2009). Pearson correlation in one study 
revealed a strong relationship, r = 0.99, between self-efficacy 
towards technology integration and teachers’ self-evaluation 
of their effectiveness in the classroom (El-Daou, 2016).

Military Instructor Technology Self‑Efficacy

Like K-12 teachers, military instructors are expected to 
meet the needs of tech-savvy trainees and enhance learn-
ing through technology. While K-12 teachers aim to prepare 
students for a technologically advanced workplace, military 
instructors focus on developing warfighters that meet the 
demands of the technologically advanced operational envi-
ronment. However, despite increasing pressure to integrate 
technology and the development of policies intended to sup-
port instructors, challenges remain in fully implementing 
technology in instructional settings.

While K-12 researchers identified both internal and 
external barriers affecting teachers’ technology integration 
efforts, this study concentrates on internal factors, specifi-
cally technology self-efficacy, for a few specific reasons 
about the differences between K-12 teachers and military 
instructors. One reason is the difference in training. Teach-
ers in K-12 complete teacher training programs as part of 
their baccalaureate programs, which are typically four years 

in length, or alternative certification programs, which are 
typically 1–2 years in length. Teacher training programs usu-
ally include a student teaching requirement and ultimately 
prepare the graduates for certification to teach. Teachers may 
start their careers at any age and therefore, bring a variety 
of backgrounds and experiences to the profession. They are 
professionals in the field of teaching.

In contrast, military instructors assigned to teach in a 
training schoolhouse are selected because they are proficient 
in their career fields. Military instructors must have reached 
a specific rank, typically a non-commissioned officer, to be 
considered for instructor selection for their career field. For 
example, any Air Force Security Forces member who has 
reached a certain rank may volunteer to teach in the Security 
Forces schoolhouse. They are selected for what is normally a 
3–4-year assignment as a military training instructor. How-
ever, they rarely have any teacher training or experience. 
In addition, each newly assigned instructor must attend a 
basic instructor course specific to the service for which they 
work (i.e., Army, Navy, Air Force). The courses are 4–6 
weeks in length and concentrate on lessons such as commu-
nication skills, reviewing lesson materials, and conducting 
formal assessments (TRADOC Regulation 350–7, 2017). 
There is no certification process or student teaching require-
ment for military instructors. They are usually homogenous 
in age, rank, and experience, and they are only selected to 
teach for their own career fields. Additionally, the instruc-
tor course lacks training on the effective use of technology 
in the classroom. In fact, in the Army training classroom, 
technological upgrades from regular classrooms to ensure 
they meet the Army Learning Concept (ALC) requirements 
have caused significant issues concerning the approach to 
learning throughout the Army’s Training Command (TRA-
DOC, 2017). While the classrooms have been technologi-
cally enhanced, there remains a gap in aligning instructional 
practices with these advancements.

Kindamo (2018) asserted that some instructors may not 
have the technical or doctrinal capabilities to be able to 
exploit the benefits of technology at all. This is a serious 
problem since, as Hathaway (2016) found, military learners 
accept new training technologies because they trust their 
instructors’ experience. Neither the Army nor the Air Force 
assigns instructors through a selection process that accounts 
for Subject Matter Expertise (SME) or aptitude to facili-
tate adult learning or the proper use of digital technology 
found in military classrooms (TRADOC, 2017). Therefore, 
the selection of an instructor with both teaching experience 
and technology proficiency with a vast array of instructional 
technology tools is a rare find.

Besides the training differences between K-12 teach-
ers and military instructors, another significant difference 
pertains to barriers to technology integration. Many of 
the external and internal barriers to successful technology 
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integration identified by K-12 researchers are generally not 
an issue for military instructors. For example, inaccessibility 
of equipment is not a problem since the DoD has invested 
in various technologies, from learning management systems 
to virtual reality for military training, to keep pace with the 
technologically advanced battle spaces. Army training class-
rooms received technological upgrades based on the Army 
Learning Concept (ALC), including virtual and augmented 
reality capabilities, mobile computing, and visual data analy-
sis to improve learning (ALC, TRADOC, 2024).

Initial funding for educational technology is another iden-
tified barrier for K-12 teachers that is generally not consid-
ered a barrier in the military training environment, although 
maintenance and sustainability funding are still an issue 
within the DoD (ALC, TRADOC, 2024). Since many of the 
identified external barriers are not present in the military 
training environment, research regarding internal barriers, 
specifically teachers’ beliefs about technology, is warranted. 
Since self-efficacy is the most highly correlated factor about 
technology integration (Ertmer et al., 2012), research that 
explores the technology self-efficacy of military instructors, 
and then identifies factors that influence it, gives military 
leaders information to aid in increasing technology integra-
tion in the training classroom.

It is difficult for military instructors who are on a limited 
tour and lack the training to be proficient in both technolo-
gies available in the classroom as well as emerging instruc-
tional technologies that may or may not impact the train-
ing environment and prepare trainees for a technologically 
advanced operational environment. Assessing their technol-
ogy self-efficacy levels can yield valuable insights to inform 
training initiatives aimed at enhancing their instructional 
capabilities. Unlike K-12 educators and researchers, who 
identified and explored the importance of teacher self-effi-
cacy for technology integration in the classroom, research is 
lacking on the self-efficacy of military instructors for tech-
nology integration. Researching military instructors’ self-
efficacy, specifically the factors that influence it, represents 
a logical step in attaining the standards set forward in the 
ALC and U.S. Air Force Air Education and Training Com-
mand Instruction (AETCI) regarding technology integration.

Methodology

Research Questions and Design

This study utilized an explanatory sequential mixed methods 
design where the quantitative phase is followed by the quali-
tative phase (Creswell & Clark, 2018). Initially, the quan-
titative data was collected using the Computer Technology 
Integration Survey (Wang, et al., 2004) to assess the technol-
ogy self-efficacy levels of military training instructors. The 

second qualitative phase was conducted as a follow-up to 
help contextualize the quantitative results. The study sought 
to answer the following research questions:

1.	 What are the technology self-efficacy levels of military 
training instructors?

2.	 What factors affect military instructors’ levels of tech-
nology self-efficacy?

3.	 How do the themes identified in the interviews help to 
explain the military instructors’ levels of technology 
self-efficacy as identified through the survey?

Participants

After obtaining approval from a university’s Institutional 
Review Board and the applicable DoD Human Research Pro-
tections Offices (Army and Air Force), an email invitation 
was sent to instructors. This invitation included a consent 
form, information about the potential for follow-up inter-
views, and a link to the Computer Technology Integration 
(CTI) survey.

Approximately 400 military instructors assigned to the 
Army Training and Doctrine Command (TRADOC) and the 
Air Force Air Education and Training Command (AETC) at 
a military base in the southern United States were invited 
to participate in the CTI survey. Sixty-four agreed to take 
the survey, resulting in a 16% return rate. After adjusting 
for incomplete surveys, a total of 60 were analyzed. Of the 
60 respondents, 36 (60%) were instructors assigned to the 
Army Training and Doctrine Command (TRADOC) in the 
Medical Center of Excellence (MEDCoE), and 24 (40%) 
were instructors assigned to the Air Force Air Education 
and Training Command (AETC) in the 37th Training Group 
(TRG).

The survey results informed the first research question 
and were used to strategically identify military instructors 
for the subsequent semi-structured interview phase. A total 
of twelve instructors were selected—six from the Army and 
six from the Air Force. Within each branch, three instructors 
with high self-efficacy and three with low self-efficacy, as 
determined by their survey scores, were chosen from two 
distinct school sites. This purposeful selection strategy was 
designed to ensure a range of perspectives and to explore 
factors contributing to variations in technology self-efficacy.

Instrumentation and Data Collection

The adapted Computer Technology Integration (CTI) survey 
(Wang et al., 2004) was used to answer the first research 
question and quantify teachers’ current levels of technol-
ogy self-efficacy. The CTI was chosen and adapted for this 
study because it is concise, has only 21 Likert-type ques-
tions, is validated, and is easily translatable to the military 
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environment without major modifications. The adapted sur-
vey included 20 Likert scale statements with five possible 
responses ranging from strongly disagree (1) to strongly 
agree (5), and two additional questions to discover instruc-
tors’ service branch and willingness to participate in the 
interviews.

Wang et al. (2004) established content validity for self-
efficacy by a panel of experts before survey administration. 
To determine reliability, Cronbach alpha coefficients were 
calculated on the pre-survey and post-survey data. The 
Alpha coefficients of 0.94 for pre survey and 0.96 for post-
survey combined with the factor analysis suggest the instru-
ment “exhibited construct validity,” was “highly reliable,” 
and “holds promise for its use in further research” (Wang 
et al., 2004, p. 236).

Among the changes made to the CTI survey, The last 
question of the survey: “I feel confident that I can carry out 
technology-based projects even when I am opposed by skep-
tical colleagues” was removed based on the recommendation 
of the focus group of five military instructors who believed 
the focus of the question was too narrow. In addition, the 
word “computer” was replaced with “technology” through-
out the survey to broaden the types of educational technol-
ogy military instructors used in the classroom. In question 
#2, the sentence “various new and existing technology capa-
bilities” was added to aid in determining the technology self-
efficacy level of the instructors regarding the instructor’s 
ability to design and develop learning experiences using 
technology. The reliability of the survey remained at 0.95 
after the modifications were made.

To answer the second research question, semi-structured 
interviews consisted of nine open-ended questions designed 
to discover factors impacting the self-efficacy of military 
instructors toward the use of technology in the classroom. 
These questions underwent a pilot test with a focus group 
of five military instructors to ensure alignment with Ban-
dura’s (1977) Social Cognitive Theory, specifically regard-
ing technology self-efficacy development. The four main 
sources from which individuals develop self-efficacy, in 
education and training, include successful experiences of 
teaching (with technology), the observations of other teach-
ers’ experiences (with technology), the type of feedback 
teachers receive from colleagues (about teaching with tech-
nology), and physiological states teachers experience during 
a teaching-related task, such as satisfaction or anxiety (about 
teaching with technology) (Zonoubi et al., 2017).

The answers provided by the focus group participants 
resulted in rewording five of the questions, eliminating one 
to avoid redundancy, and adding a final question to ensure 
alignment and discover factors impacting the technology 
self-efficacy development of military instructors. The first 
two interview questions concentrated on the instructor’s 
motivations to teach. Question three was developed to evoke 

an emotional arousal for both high-scoring and low-scoring 
self-efficacy participants. The emotional arousal, satisfac-
tion, or anxiety that teachers experience while using technol-
ogy (Bandura, 1977), should align with each interview par-
ticipant’s CTI scores. The alignment did occur in the focus 
group for four of the five members. Question four helped to 
discover the perceived technology self-efficacy level of the 
instructor and helped to explain their CTI score. Questions 
5–8 were designed to elicit specific responses regarding fac-
tors, including both internal and external barriers, impacting 
the technology self-efficacy of military instructors. The final 
question was designed to allow elaboration and inclusion 
of any factors not discovered and discussed in the previous 
eight questions.

Data Analysis

The interpretation began with the analysis of the quantitative 
data (survey) and was conducted using descriptive statistics, 
including measures of central tendency (mean) and variabil-
ity (standard deviation), to provide information about the 
self-efficacy levels of the instructors (Field, 2024). After the 
confirmation of six instructors with low self-efficacy scores 
and six instructors with high self-efficacy scores to par-
ticipate in the qualitative portion, the interviews were con-
ducted, recorded, and transcribed using Google Meet. All 
interviews were conducted and recorded over two months 
in early 2023. To establish trustworthiness (credibility), the 
interviewees were asked to check the transcripts for correct-
ness (Bloomberg & Volpe, 2016).

Following data collection, transcription, and NVivo 
import, thematic analysis was conducted using a two-cycle 
coding approach (Saldaña, 2021). Miles et  al., (2020) 
described four foundation approaches to coding, including 
Descriptive, In Vivo, Process, and Concept. This study used 
a hybrid deductive/inductive approach using process and 
concept coding in the first cycle of coding and pattern cod-
ing in the second. Process Coding was used to discern the 
actions, and Concept Coding was used because “conceptual 
processes consist of smaller observable actions that add up 
to a bigger and broader scheme” (Miles et al., 2020, p. 66). 
First-cycle coding was applied to develop concepts regarding 
the factors, internal and external, impacting military instruc-
tor self-efficacy in the data. For example, what the instruc-
tors feel about technology in the classroom begins to identify 
the internal factors related to their self-efficacy levels. Ways 
in which the instructors are supported, or not supported, 
may also aid in identifying external factors that contribute to 
their self-efficacy. Once the process and concept codes had 
been generated, the second cycle of coding began by gen-
erating pattern codes. Pattern codes are explanatory codes 
that pull first-cycle coding information into more meaning-
ful units of analysis (Miles et al., 2020). Pattern codes were 
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appropriate in this study because they are used to search for 
rules, causes, and explanations in the data (Saldaña, 2021). 
The codes developed during the second cycle were hier-
archized, resulting in three parent and six child codes.

Finally, the study integrated quantitative and qualitative 
phases by analyzing coded transcripts of participants with 
similar technology self-efficacy levels (high and low). NVivo 
was used to explore these transcripts, identifying potential 
inconsistencies and commonalities. Looking for similarities 
and differences among the cases allowed to find a balance 
between emergent themes and thick descriptions affecting 
the technology self-efficacy of military instructors.

Results

Computer Technology Integration (CTI) Survey

The total score for each instructor, provided by summing the 
corresponding number for each item answer (1–5), was used 
to determine a level of technology self-efficacy. The total 
self-efficacy scores were divided into two categories: low 
to medium (under 50–74) and medium to high (75–100) to 
differentiate between low and high scores for interview par-
ticipant selection and to identify emergent themes between 
them. The survey’s mean score was 75.38, placing it at the 
lower end of the medium-to-high range (75–100) and near 
the cutoff for the low-to-medium category (under 50–74).

Of the 60 participants, 28 (47%) scored low to medium, 
and 32 (53%) scored medium to high. Of the 36 Army 
instructors surveyed, 39% scored low to medium, while 
61% scored medium to high. The scores of the 24 Air Force 
instructors included 58% low to medium and 42% medium 
to high. Thus, to answer the first research question about 
military training instructors’ technology self-efficacy levels, 
only one score fell below 50, and most scores fell between 
70 and 90.

Ten instructors receiving low to medium scores (50–74) 
and ten receiving medium to high scores (75–100) were 
invited to participate in semi-structured interviews. The 
final twelve who completed consent forms were interviewed 
over two months in February and March 2023. The twelve 
respondents included five men and seven women serving as 
Air Force and Army military instructors and representing 
five Army career fields and six Air Force career fields.

Factors Affecting Military Instructors’ Levels 
of Technology Self‑efficacy

A total of 65 process codes were applied during the first 
coding cycle. These 65 process codes were then further con-
densed through concept coding to establish a hierarchy of 6 
child codes to three main parent pattern codes: Philosophy, 

Barriers, and Confidence. The 6 child codes included moti-
vation and beliefs (coded to philosophy), external and inter-
nal (coded to barriers), and training and experience (coded 
to confidence). All codes corresponded to the semi-struc-
tured interview questions.

Instructor’s Technology Philosophy

The pattern code Philosophy encompasses the combina-
tion of Bowne’s (2017) definition of a teaching philoso-
phy and Alexander et al (2012) definition of a technology 
philosophy statement. A teaching philosophy reflects an 
individual’s beliefs and values about teaching and learn-
ing (Bowne, 2017). A technology philosophy focuses on a 
teacher’s stance toward, and values related to, technology in 
the classroom. It addresses the tools used to teach, why the 
instructor uses these tools, and how the instructor assesses 
their teaching with technology methods (Alexander et al., 
2012). An instructor’s approach to technology is intricately 
linked to their teaching philosophy. A belief in the value of 
technology for students’ learning is likely to shape a positive 
technology philosophy, motivating the instructor to actively 
integrate educational technology into their classroom prac-
tices. Consequently, an instructor’s technology philosophy 
may encompass their motivations and beliefs, as evidenced 
in the current study (Table 1).

Barriers

A barrier is defined as any condition that makes it difficult 
to make progress or to achieve an objective, and its removal 
acts as an aid towards objective achievement (Schoepp, 
2005). Concerning technology integration, barriers may be 
understood as any factor that results in the prevention of 
instructors’ use of technology. Therefore, the study of bar-
riers as they pertain to technology integration is essential 
because this knowledge could guide ways to enhance tech-
nology integration (Schoepp, 2005). Providing teachers with 
knowledge of barriers and effective strategies to overcome 
them will help them initiate and sustain effective technol-
ogy integration practices (Ertmer, 1999). The parent pat-
tern code Barriers consists of two child codes: external and 
internal. They may also be described as first-order (external) 
or second-order (internal) barriers (Table 2).

Confidence

Confidence is defined as a feeling of self-assurance arising 
from one’s appreciation of one’s abilities and is often used 
in conjunction with self-efficacy. Self-efficacy is the belief 
in one’s ability to complete a task or reach a goal (Bandura, 
1977). Teachers’ belief in their ability to teach effectively 
with technology is a critical factor in determining technology 
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use in the classroom (Albion, 2001). Researchers found that 
confidence grows with professional development and teach-
ing experience (Protheroe, 2008). Training contributes to 

experience, and the combination of training and experience 
helps instructors develop confidence using technology in the 
classroom. Therefore, confidence contributes to self-efficacy. 

Table 1   Codes Process for Instructor’s Technology Philosophy

Parent Pattern Codes Child Codes Concept Codes Process Codes

Instructor’s Technology Philosophy Motivation Catalyst - Giving back
- Feeling supported
- Having a passion for teaching
- Having “aha” moments
- Becoming a technical expert
- Finding purpose
- Feeling validated
- Preventing mishaps

Career shapers - Discovering drive
- Having an impact on the force
- Making the process better
- Making students more capable

Beliefs Stance on tech - Using it or losing it
- Supporting tech-savvy students
- Enhancing the learning experience
- Needing rationale to integrate tech
- Needing balance between tech and actuality

Concern about tech - Relying too heavily on technology
- Worrying about test compromise
- Using technology masks instructor ability

Teaching assessment - Needing to upgrade teaching methods
- Evolving as instructors

Table 2   Coding Process for Barriers

Parent Pattern Codes Child Codes Concept Codes Process Codes

Barriers First-order (external) Barriers Connectivity - Having no connectivity
Software and Hardware - Having software issues

- Having hardware issues
Lack of support - Not being on the same page as leadership

- Not having control or input
- Having no plan for sustainability
- Lack of leadership support

Utility - Not having a need to use technology
Training - Not knowing what technology is available

- Sharing knowledge is lacking
- Wanting to discover and correct deficiencies
- Not having time to research or learn

Budget - Having budget constraints
Movement - Military moving instructors

Second-order (internal) Barriers Concerns - Not being tech savvy
- Worrying about others not being tech savvy

Avoidance - Not embracing change
- Preferring PowerPoint

Reservations - Having reservations about using tech b/c of sensi-
tive subject matter

Discomfort - Being uncomfortable w/tech as an introvert
- Wanting to learn more before using tech to teach
- Being intimidated by technology in the classroom
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When instructors grow more confident in their ability to 
successfully use technology in the classroom, they become 
more motivated to learn and utilize it (George & Camarata, 
1996). In this study, the data on professional development 
reflected the belief held by instructors that the more training 
they receive and the more experience they have will build 
their confidence enough to be comfortable using technology 
in the classroom. The parent pattern code, Confidence, con-
sisted of two child codes, training, and experience (Table 3).

Mixed Methods Results

An analysis of the results of both the quantitative and the 
qualitative components of the study provided an answer to 
the final research question: How do the themes identified in 
the interviews help to explain the military instructors’ levels 
of technology self-efficacy as identified through the survey? 
Of the 60 CTI scores, 28 scored low (under 50–74) and 32 
scored high (75–100). The low CTI scores consisted of 14 
AF and 14 Army, and the high CTI scores consisted of 10 
AF and 22 Army. Because the CTI is a Likert-type scale 
with ordinal responses, wherein the interpretation of scale 
points can vary between respondents, the results were cat-
egorized to measure the technology self-efficacy construct 
more effectively (Kent & Giles, 2017; Wang et al., 2004). 
The categories for technology self-efficacy included (1) con-
fidence in utilizing technology to teach content, (2) evalu-
ating and using technology to its full potential to improve 
instruction, (3) guiding and mentoring students’ use of tech-
nology, (4) incorporating technology into lesson planning, 
and (5) utilizing technology for student assessment. The 

categories allowed for a more meaningful analysis of the 
perceived self-efficacy of military instructors.

Instructor’s Technology Philosophy

The technology philosophy of the interview participants 
emerged during the qualitative analysis and aligned with 
the CTI scores of the instructors. Instructors with higher CTI 
scores exhibited more positive views of utilizing technol-
ogy in the classroom to teach content, including evolving 
as instructors and upgrading teaching methods. Conversely, 
instructors with lower CTI scores exhibited fewer positive 
views about using technology to teach content, including 
using “Gucci technology to explain something basic” and 
“if used incorrectly, it’s a distraction.”

For the category utilizing technology to its full potential 
to improve instruction, instructors with higher CTI scores 
exhibited positive views, including descriptions of the use 
of technology in instruction as an essential component and 
the belief in its ability to enhance the educational experi-
ence. Conversely, instructors with lower CTI scores were 
less positive about the use of technology to improve instruc-
tion, including the belief that technology makes instruction 
“exciting and fun, but not more effective,” or even inhibiting 
effective instruction: “As an instructor, you should be able 
to connect with your students, but I think technology gets 
in the way of that.”

Overall, both the original CTI scores and the categori-
cal scores aligned with the technology philosophy of the 
instructor. If the instructor held positive beliefs about the 
role of technology in education, then they were more moti-
vated to use it in the classroom and generally had a positive 

Table 3   Coding Process for Confidence

Parent Pattern Codes Child Codes Concept Codes Process Codes

Confidence Training Lack of training - Needing training to use today’s technology
Professional dev/training - Wanting to utilize technology better
Lack formal and professional dev/training - Not receiving programmed training

- Having to sink or swim
Formal training - Getting LMS training
Informal training - Attending simulator training

- Learning through trial and error
- Having someone on the team who is good with tech

Experience Classroom experience with ed tech - Using Microsoft tools well
- Getting students to respond by using tech
- Using technology to build rapport with students
- Using videos to supplement didactic training

Experience teaching without ed tech - Teaching without tech when it goes down
Experience using/choosing ed tech - Using new tech because of COVID

- Learning to use tech to enhance training
- Using tech that makes sense with subject matter
- Using it throughout professional life
- Using VR, AR, and simulators
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technology philosophy. If the instructor held a more negative 
view of technology in education, including questioning its 
impact on learning and raising concerns about potential risks 
and ethical considerations, then they had less motivation to 
use it and a generally negative technology philosophy. The 
motivations and beliefs of the instructor contributed to a 
positive or negative technology philosophy as expressed in 
the categorical scores.

Barriers

External and internal barriers impacted the perceived tech-
nology self-efficacy levels of the military instructors as was 
reflected in the overall CTI scores as well as the categori-
cal scores. External barriers on connectivity and bandwidth 
were mentioned often but did not seem to have an impact 
on the CTI or categorical scores. However, others, specifi-
cally relating to time and support, were impactful to the cat-
egorical scores of the instructors because of their impact on 
internal barriers. Not having time to make technology user 
friendly or to research, learn, and try new technology in 
the course had adverse effects on their confidence level and 
technology self-efficacy.

The lack of control over input into technology chosen 
for the courses and lack of leadership support also contrib-
uted to lower perceived technology self-efficacy as instruc-
tors felt left out and discouraged. The adverse impact of 
external barriers on internal barriers was unanticipated but 
significant because it functioned as a domino effect. The 
four main sources from which teachers develop technology 
self-efficacy, especially physiological states and feedback 
they receive, were adversely impacted when teachers felt 
discouraged and lost confidence. The loss of confidence was 
reflected in the data on internal barriers, especially when 
it extended to discomfort or intimidation in utilizing tech-
nology to teach content or improve instruction. Conversely, 
when instructors felt supported and confident in their use 
of technology, their technology self-efficacy tended to be 
higher, as reflected in their CTI and categorical scores.

Confidence

The four sources from which teachers develop technology 
self-efficacy were again apparent in the confidence pattern 
code. The instructors with higher CTI and categorical scores 
on confidence had observed other teachers’ successful expe-
riences and received positive feedback in their attempts at 
using educational technology. Examples included learning 
how to operate technology from their predecessors and sur-
rounding themselves with “people who are overly confident 
with technology and soak up the knowledge.” People who 
were good with technology also made instructors “feel more 
comfortable.” The higher-scoring individuals had also taken 

various professional training courses, such as IDOL and 
Elite, which improved their confidence levels. Conversely, 
instructors who lacked training and were not privy to profes-
sional development courses in technology integration had 
lower perceived self-efficacy levels as reflected in the CTI 
and categorical scores. These instructors were aware of what 
they were missing, evidenced by the statement that training 
“would be beneficial to help us adapt better to doing things 
online and using the technologies.”

Positive experiences in teaching with technology are one 
of the four sources from which teachers develop technol-
ogy self-efficacy (Zonoubi et al., 2017). The more positive 
experiences the instructors had utilizing educational technol-
ogy, the higher their CTI and categorical scores were. The 
instructors who said they were confident or competent using 
technology because they had “grown up with it” and were 
comfortable using it had corresponding high CTI and cat-
egorical scores. These instructors understood the importance 
of technology for building rapport with students: “That does 
a lot for your confidence level knowing you can be there for 
the student.” The instructor’s statement also explains why 
the categorical scores regarding students’ use of technology 
and assessment were lower for Air Force instructors than 
for any other category. Confidence in their ability to use 
technology in the classroom does not translate to confidence 
in their ability to guide students’ use of technology or use it 
to assess students.

This finding was important because the pattern code does 
not appear to align with the categorical score, in which even 
high-scoring Air Force instructors scored lower than any 
other category. Experience equips instructors with enough 
knowledge to know that there is so much more to learn. 
Hence, even instructors with professional training in tech-
nology integration classes and experience with virtual reality 
systems and simulators are wary of their limited knowledge 
and score themselves accordingly. Conversely, three instruc-
tors with high CTI scores described their proficiency with 
PowerPoint and did not mention any other technology. When 
they build on their experience with other types of educa-
tional technology, their perceived technology self-efficacy 
level may change because of the effect of training and expe-
rience on confidence.

Discussion, Implications, and Conclusions

Bandura (1997) posited that people with high levels of 
self-efficacy exhibit five specific behaviors in response to 
a given situation: approach difficult tasks as challenges to 
be mastered; set challenging goals, and maintain a strong 
commitment to those goals; elevate or sustain their efforts 
when confronted with setbacks or failures; attribute failure 
to lack of effort or insufficient knowledge and skills, yet 
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they know that knowledge and skills may be acquired; and 
approach threatening situations with the confidence that they 
can exercise control over them. The findings of the current 
study align with the behaviors of people with high levels of 
self-efficacy (Bandura, 1997). Even when military instruc-
tors were hesitant or intimidated by technology, they were 
not averse to using it. Therefore, they approached difficult 
tasks as challenges to be mastered, and they approached 
threatening situations with the confidence that they could 
exercise control over them. When they discussed not know-
ing how to use the technology, they attributed it to a lack of 
training that could be attained. Therefore, they attributed 
failure to insufficient knowledge and skill, yet they knew that 
the skills could be acquired. Even the instructors with lower 
perceived self-efficacy levels did not exhibit the behaviors of 
people with low levels of self-efficacy as described by Ban-
dura (1997): avoid tasks they perceive as personally threat-
ening, have low aspirations and a weak commitment to goals 
they set, tend to cease and desist from contributing effort 
and accept defeat when confronted with setbacks or failures, 
slow to recover any sense of efficacy after experiencing set-
backs or failures, and lack confidence in the face of difficult 
situations and may fall victim to stress and depression.

For instance, three instructors detailed experiences that 
did not align with either their CTI scores or the behaviors of 
people with low self-efficacy levels. Instructor 12 had one of 
the lowest CTI scores, yet he talked about smart technology 
in the classroom and the fact that he communicated with his 
students through Canvas. Instructor 11 rated himself lower 
on the CTI survey because of his inability to use all the capa-
bilities of a simulator during class. He gave himself a lower 
score because he discovered the simulator had a capability 
he did not know about, not because he was not already using 
the simulator for instruction. Instructors 8 and 9 had low 
CTI scores but discussed in-depth experiences using educa-
tional technology, including VR. These are not the behaviors 
indicative of people with low self-efficacy levels. However, 
they do explain the instructors’ CTI scores.

The development of teacher self-efficacy toward technol-
ogy integration is significant since many factors contribute 
to it, and many components are influenced by it (Vadahi 
& Lesha, 2015). The results of this study further validate 
previous research as motivation and beliefs contributed to 
technology philosophy, which was influenced by external 
and internal barriers and contributed to the confidence levels 
of military instructors, which could be increased by training 
and experience. The four main sources from which teachers 
develop self-efficacy are successful experiences of teaching, 
the observations of other teachers’ experiences, the type of 
feedback teachers receive from colleagues, and physiologi-
cal states teachers experience during a teaching-related task, 
such as satisfaction or anxiety (Zonoubi et al., 2017) may 
be applied to military instructors as well. The themes found 

in this study, specifically philosophy and confidence, align 
with the four main sources from which teachers develop 
self-efficacy. In the current study, positive experiences with 
each of the four sources translated to a positive technology 
philosophy and higher confidence level, which impacted the 
instructors’ perceptions of barriers. This conclusion was 
most evident in the finding that most military instructors 
desired to learn more to ensure success in the future.

In summary, the findings of the study align with current 
research regarding teacher technology self-efficacy and its 
impact on technology use in the classroom. Because self-
efficacy has been used to increase technology acceptance 
(George & Camarata, 1996), more research on the factors 
that influence it would be beneficial to military instructors in 
their attempts to integrate technology. Various research has 
discovered that the development of self-efficacy is significant 
to the successful integration of technology in the classroom 
(Abbitt, 2011; Atabek, 2020; Bakar et al., 2018; George & 
Camarata, 1996; Hatlevik & Hatlevik, 2018; Keser et al., 
2015; Unal, 2013; Vadahi & Lesha, 2015; Zonoubi et al., 
2017). Similar research on the military instructor popula-
tion does not exist. However, the utilization of different sur-
veys measuring levels of technology self-efficacy (Atabek, 
2020; Bakar et al., 2018; Keser et al., 2015) on the military 
instructor population would improve and substantiate the 
current study. Studies utilizing pre and post-tests (Abbitt, 
2011; Unal, 2013) after the application of training would 
also lend credibility to the current study as one of the find-
ings was that training and experience improve confidence 
which aids in the development of technology self-efficacy. 
The results of this study should aid in restructuring profes-
sional development opportunities to allow military instruc-
tors to learn about technology integration, including technol-
ogy integration models, how to use the technology already in 
the classroom, and ways to interact with students and keep 
them engaged.

Limitations and Future Research

The main limitation of this study was its size and scope. 
The population of military instructors was concentrated in 
a single area in the southern United States, limiting the gen-
eralizability of the findings. A broader sample of military 
instructors from across the United States would provide a 
more comprehensive analysis and enhance the applicability 
of the results. Additionally, the 16% survey response rate 
further constrained the representativeness of the data, poten-
tially affecting the reliability of the conclusions drawn.

Because self-efficacy has been used to increase technol-
ogy acceptance, more research on the factors that influ-
ence it would be beneficial to military instructors in their 
attempts to integrate technology. Additionally, researchers 
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have discovered that the development of self-efficacy is sig-
nificant to the successful integration of technology in the 
classroom. Thus, the utilization of different surveys measur-
ing levels of technology self-efficacy on the military instruc-
tor population would improve and substantiate the current 
study. Finally, studies utilizing pre and post-tests after the 
application of training would also lend credibility to the cur-
rent study as one of the findings was that training and experi-
ence improve confidence which aids in the development of 
technology self-efficacy.

Appendix

A Semi‑Structured Interview Questions

The following interview questions are designed to discover 
factors impacting the self-efficacy of military instructors 
toward the use of technology in the classroom.

1.	 Could you describe your motivations for becoming a 
military instructor?

2.	 How has the experience of being a military instructor 
shaped your career?

3.	 What is your opinion about the role of technology in 
teaching and how has it changed the way you teach?

4.	 How confident are you teaching with technology and 
why?

5.	 How do you feel supported/incentivized in your technol-
ogy integration efforts?

6.	 What barriers have you experienced in your attempts to 
use technology in your classroom?

7.	 Describe your professional development (formal and 
informal) targeting the use of instructional technology 
in the classroom.

8.	 Describe any concerns you have about using instruc-
tional technologies in your classroom.

9.	 Is there anything else you would like to share that was 
not asked about or discussed during this interview?
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