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 The rapid evolution of online learning necessitates the agility of future 

educators. Future teachers’ technological attitudes and abilities will be 

affected by the explication of the role of technology in learning in teacher 

education. Therefore, preservice teachers must be prepared to implement 

technology in their future classrooms. This study investigated the effect of 

technological pedagogical content knowledge (TPACK) competency on the 

technology acceptance model (TAM)-measured intention to use from two 

perspectives: self-confidence and self-regulation. Thus, six hypotheses are 

proposed to investigate the relationship between TPACK proficiency and the 

intent to use technology. The population of 224 preservice teachers at one 

Indonesian tertiary institution was analyzed using structural equation 

modeling (SEM) to confirm five of the six hypotheses. It is stated that attitudes 

toward TPACK competence positively correlate with self-regulation, self-

efficacy, and intent to use technology. In addition, the derived model can 

account for approximately 53.8% of the intention to integrate technology in 

the classrooms of preservice teachers. 
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1. INTRODUCTION 

In recent years, the explosion of e-learning and distance learning technologies has contributed to rapid 

educational transitions. Zhou et al. [1] in his study, found that both students and lecturers enjoy e-learning.  

E-learning has made higher education more accessible, allowing students to study whenever and wherever they 

choose. Online learning is usually characterized by fewer time and location restrictions, lower prices, and 

greater flexibility [2]. There are many feasible combinations of substitution and integration [3], [4]. E-learning 

refers to internet technology to deliver solutions that enhance knowledge and skills. Lee et al. [5] emphasizes 

using the internet in education as the essence of e-learning. E-learning allows students to take control of their 

learning success, meaning they can decide when to start and finish and which part of a module they want to 

learn first. 

The benefits of e-learning bring an innovation in which students not only listen to the material 

provided by the teacher but can see, hear and do something related to teaching material using technology [6]. 

This condition demands technology integration and an intention to use technology in the classroom [7], [8]. 

Preservice teachers who are fluent with today’s technology still have a lot to learn before implementing it 

effectively in the classroom [9], [10]. Future teachers’ attitudes and technological abilities will be shaped by 

how technology in learning is described in teacher education [11]. As key actors, teachers must ensure that 

https://creativecommons.org/licenses/by-sa/4.0/
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preservice teachers have the specialized skills to teach and enhance technical skills in learning practice. 

Therefore, preparing preservice teachers to integrate technology in future classrooms is the main task of teacher 

education and training institutions [12]–[14]. Many countries have implemented policies for integrating 

technology into education [15], [16]. Through Permendikbud no 22 of 2016, the Indonesian government 

emphasizes that teachers must have the technological knowledge to realize effective and efficient learning. 

Therefore, it is important to provide preservice teachers with an understanding of technology integration. 

Technology integration into education is important because it supports educational reforms to develop 21st 

century skills. The knowledge framework that integrates technological, pedagogical, and content knowledge 

in learning is known as technological pedagogical content knowledge (TPACK) [17]–[19]. The TPACK 

framework emphasizes the importance of teacher choices in using technology to realize meaningful learning 

[11], [20]. Researchers have used the TPACK framework to understand the importance of teachers’ conceptual 

understanding of the integration between technology, pedagogy, and content when designing technology-based 

learning [21]–[23]. Using technology acceptance model (TAM), researchers have discussed increasing 

enthusiasm and intention to use technology [24], [25]. TAM describes the elements influencing the intention 

to use technology to improve technology performance. Recent TAM studies have focused on identifying and 

understanding external factors influencing users’ perceptions of usability and value [26]. 

The affective aspect of teachers is very important when they use new technology because it can 

influence their actions and choices in using technology [27], [28]. New challenges arise before new 

technologies can be integrated with teaching methods [29]. Therefore, it is important to evaluate the cognitive 

and affective aspects of adopting new technologies in integrating them into learning. Self-efficacy and self-

regulation are important affective aspects that must be considered when adopting new technology. Self-efficacy 

refers to beliefs about one’s ability to plan and carry out certain activities [30]. In contrast, self-regulation refers 

to how individuals can adapt to all changes for optimal development results [31]. Researchers have looked at 

the effect of self-efficacy and self-regulation on behavior that leads to increased technological performance 

[31]–[33]. In particular, self-efficacy influences teacher behavior more than any other factor [32], [34], [35]. 

Teachers with higher self-efficacy are more likely to use cutting-edge teaching strategies that can be directly 

applied to their student’s progress in learning [36], [37]. 

However, empirical research regarding the relationship between TPACK, self-efficacy, self-

regulation (SR), and the intention to use technology (IUT) is still little discussed [25], [38], [39]. In addition, 

several researchers have focused on the effect of TPACK on preservice teachers’ self-efficacy and self-

regulation. Additional studies are needed to understand preservice teachers and assist them in adopting e-

learning. This study considered four variables (TPACK, self-efficacy, self-regulation, and intention to use 

technology). Thus, this research aims to analyze the structural relationship between the four variables and the 

integration of preservice teachers’ technology in adopting e-learning during educational internship programs. 

This study aims to identify factors influencing e-learning technology integration during educational 

internship programs, including TPACK, self-efficacy, self-regulation, and intention to use technology.  

In addition, by studying the interrelationships between components, this study shows that TPACK, self-

efficacy, and self-regulation are important formative elements to improve technology integration in learning. 

The current study shows that building and refining the TPACK is critical to helping preservice teachers use 

and integrate technology responsibly in their learning environment. 

 

 

2. METHOD 

The TAM model has frequently been utilized to forecast the acceptance of new technologies. In this 

study, we primarily integrate TPACK, SR, and teacher self-efficacy (TSE) as external variables into the TAM 

intention of use technology (IUT) and model to comprehend how TPACK, SR, and TSE influence teachers’ 

acceptance of e-learning. This was conducted to determine whether or not teachers’ TPACK influenced their 

embrace of e-learning. Based on previous research conducted on TPACK [40]–[42], we present the model 

described in Figure 1. As demonstrated by [25], the relationship between TPACK and TAM has received little 

attention in previous research. To the best of our knowledge, no study has been conducted on the influence of 

teachers’ TPACK, SR, and TSE on the adoption of e-learning; therefore, we propose the following hypothesis: 

− H1. TPACK has a positive effect on IUT. 

− H2. TPACK has a positive effect on SR. 

− H3. TPACK has a positive effect on TSE. 

− H4. SR has a positive effect on IUT. 

− H5. TSE has a positive effect on IUT. 

− H6. TSE has a positive effect on SR. 
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Figure 1. Framework structural 

 

 

This quantitative study examines the relationship between TPACK, TISE, SR competencies, and 

Intention to use preservice teacher technology. The population in this study were preservice teachers at one of 

the Indonesian universities. Two hundred twenty-four preservice teachers were included in this study. 

Sampling is based on the characteristics of the research subjects. This is consistent with the results of previous 

studies that in TPACK competency research, student teacher candidates can consider the factors of research 

subjects that affect pedagogic competence and technological competence [4], [18], [43]. The characteristics of 

the research subjects chosen were based on a study period of ≥7 semesters and carried out an educational 

internship program in an academic unit for six months. Preservice teachers in their 4th year who have carried 

out teaching practices have better pedagogical and technological competencies than prospective teacher 

students who are in the semester below them and have never known a place of learning practice [44], [45]. The 

research survey was conducted online for one week after the educational internship program ended. To conduct 

this survey, the researcher asked permission from the head of the study program and introduced this research 

to students in an online forum. As shown in Table 1, the majority of respondents were female, namely 156 

(69.64%) and aged between 19-21 years (35.71%) and 22–24 years (59.82%). Then, 74 (34%) preservice 

elementary teachers, 80 (35.7%) preservice religious teachers, 29 (12.9%) preservice language teachers, and 

39 (17.4%) preservice kindergarten teachers. 

 

 

Table 1. Respondents demographic background 
Variable Category Total Percentage 

Gender 
Male 68 30.4 

Female 156 69.6 

Age 
19-20 years 80 35.7 
21-22 years 134 59.9 

23-25 years 10 4.4 

Department  

Elementary teacher education  74 34 
Religious education  80 35.7 

Language education 29 12.9 

Kindergarten teacher education 39 17.4 

 

 

This study uses four measurement instruments to examine the structural relationship between 

variables, as shown in Table 2. Each instrument’s alpha value met the test requirements, including the Cronbach 

TPACK alpha value of .857, the Cronbach alpha self-efficacy value of .749, the Cronbach self-regulation alpha 

value of .812, and the Cronbach alpha value of intention to use technology .863. The questionnaire has a 

consistent scale using a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).  

The submitted questionnaire is an adaptation questionnaire with a closed nature in which answer choices are 

already available. The respondent only needs to answer according to the options provided according to what 

the respondent is experiencing. The TPACK scale was adapted from the scale used by [38]. Of the 47 items on 

the TPACK instrument, we selected eight for TPACK, combined the four items used more than once into one, 

and used the last seven items. 
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The first version of this instrument was used for preservice teachers in elementary schools and early 

childhood. It has questions that test knowledge in all subject areas. But because those who took part in this 

research, besides being kindergarten and elementary school teachers, would also be junior and senior high 

school teachers, the topics for their classes had already been set. So, we took phrases pointing to specific 

subjects and put them in one question to test content knowledge across all subjects. Field experts viewed the 

modified and final instruments. Self-efficacy is measured by an instrument made by [39]. This instrument 

measured preservice teachers’ feelings about their abilities and competencies. Self-regulation, adapted from 

[23], is used to measure the ability of preservice teachers to adapt to various conditions to develop a better life. 

The intention to use technology adjusts the scale [30], a three-item scale to measure the extent to which 

preservice teachers use technology during an educational internship program. 

 

 

Table 2. Research instruments 
Variables Source Sample Item Reliability 

TPACK Schmidt et al. (2009) I can lead classes that skillfully 
integrate content, pedagogy, and 

technology. 

7 .857 

Self Efficacy  Wang (2004) I am confident in using computers 
effectively as a teaching tool. 

3 .749 

Self Regulation Chen and Jang (2019) Before teaching, i adapt my lesson 

plans to my technological 
knowledge and abilities. 

4 .812 

Intention to use 

technology 

Joo (2018) When i finally started working as 

a teacher, one of my goals was to 
incorporate technology into my 

lessons. 

3 .863 

 

 

3. RESULTS AND DISCUSSION 

3.1.  Correlation 

This study uses correlation analysis to determine how factors (TPACK, TSE, and SR) influence 

teachers’ intentions to use technology. Table 3 shows the results of a significant and positive relationship 

between the variables TPACK, TISE, and SR with intention to use technology (p values are all less than 0.05). 

The TPACK and TSE correlation coefficients have a weaker relationship with IUT than the SR correlation 

coefficient. The results of the correlation analysis show a correlation between the factors; however, it does not 

indicate the extent to which the components of TPACK influence various aspects of SR, TSE, and IUT. 

Subsequent SEM analysis shows in detail the additional influential effect of the TPACK parameter on SR, 

TSE, and IUT. 

 

 

Table 3. Variable descriptions and correlations 
Constructs TPACK TSE SR IUT 

TPACK 1    

TSE .709** 1   
SR .725** .791** 1  

IUT .595** .598** .727** 1 

Means 3.709 3.845 3.727 3.667 

SD   .676   .618   .662   .711 

Note. P <0.05 

 

 

3.2.  Structural model 

Using AMOS 24, we carried out SEM analysis. The significance, effect size (R2), and path coefficient 

of the suggested research model is shown in Figure 2 and Table 4. The direct impact of TPACK on IUT was 

the subject of Hypothesis 1. The results show that the hypothesis is supported. TPACK has a relatively lower 

impact on IUT, with a path coefficient of 0.140. Hypotheses 2-3 investigate the effects of TPACK on 

intermediate factors (TPACK on TSE and SR). The results show that this hypothesis is supported. Regarding 

path correlation, the path coefficient of TPACK to TSE is 0.709, and TPACK to SR is 0.330, meaning that 

TPACK significantly contributes to TSE and SR. Hypotheses 4-5 are to test the impact of TSE, SR, and IUT. 

The results show that H4 is rejected, but H5 is supported. TSE does not have a significant direct effect on IUT, 

but SR has a significant direct effect on IUT. Hypothesis 6 about the impact of TSE on SR. The results of the 

research show that the H6 hypothesis is supported. TSE has a direct effect on SR. In many cases, preservice 

teachers need proper knowledge of pedagogy, content, and technology to effectively integrate technology into 
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the classroom [46]–[48]. It is beneficial to conceptualize technological affordability to improve instruction in 

the classroom; as a result, this necessitates a comprehensive assessment of how technology, content, and 

pedagogy merge together to produce new domains [49], [50]. This study aimed to test the hypothesis that 

TPACK may accurately predict technology self-efficacy, self-regulation, and the intention to use e-learning 

technology. The findings indicate that TPACK can affect the intention to utilize e-learning technology through 

both TSE and SR, with TPACK’s influence on TSE being significantly greater than its influence on SR. 

The results of this study also demonstrate that the TSE cannot forecast the IUT. The data presented in [35], 

which asserts that TSE has a significant connection to IUT, differs from the conclusions drawn in this article. 

This conclusion is partly consistent with the findings of [33], which discovered that TSE and TPACK did not 

significantly directly alter IUT. On the other hand, the results of different study pieces indicate that TSE is an 

essential component of technological integration. To successfully incorporate technology into their lessons, 

teachers must first understand the TPACK framework [35], [37]. 

 

 

 
 

Figure 2. Structural model showing results of the analysis 

 

 

Table 4. Model path analysis 
Hypothesis Path coefficient p value Supported 

H1: TPACK has a positive effect on IUT 

(TPACK→IUT) 

0.140 0.000*** Yes 

H2: TPACK has a positive effect on SR 
(TPACK→SR) 

0.330 0.000*** Yes 

H3: TPACK has a positive effect on TSE 

(TPACK→TSE) 

0.709 0.000*** Yes 

H4: SR has a positive effect on IUT 

(SR→IUT) 

0.615 0.000*** Yes 

H5: TSE has a positive effect on IUT 

(TSE→IUT) 

0.130 0.172 No 

H6: TSE has a positive effect on SR 

(TSE→SR) 

0.557 0.000*** Yes 

 

 

4. CONCLUSION 

Several conclusions can be derived in light of the accepted hypothesis. Concerning hypothesis (H1) 

specifically, TPACK competencies may promote more appropriate intentions to use technology among 

preservice teachers enrolled in four distinct study programs. According to the second hypothesis (H2), the 

TPACK competencies of preservice teachers support self-regulation in terms of their capacity to self-regulate 

in response to demands and self-prioritize technology-related tasks. Additionally, as the third hypothesis (H3) 

demonstrates, TPACK competence can increase preservice teachers’ self-confidence, enabling them to be more 

receptive to new ideas and more confident in using technology in the classroom. In addition to supporting self-

regulation and self-efficacy, TPACK competencies also support the intention to use technology, primarily via 

the fourth and sixth hypotheses. In particular, TPACK competence will increase proficiency and encourage 

preservice teachers to use technological tools. 
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