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Abstract

This study integrates the Technology Acceptance Model (TAM) and Pedagogical-Technological-
Content Knowledge (PACK) to explain students’ acceptance of history education learning media across
urban and rural school contexts. The participants were 1,179 senior high school students from 17
schools who completed a questionnaire measuring twelve TAM-PACK indicators and their experiences
with seven categories of history learning media, generating 8,246 response entries. Data were analyzed
using descriptive and comparative statistics, Confirmatory Factor Analysis (CFA), and Structural
Equation Modeling (SEM). The descriptive findings reveal that audiovisual media are the most frequently
used learning resources in both urban and rural schools, while rural schools remain more dependent on
print-based media. The CFA results confirm that all constructs, including Perceived Usefulness (PU),
Perceived Ease of Use (PEOU), Attitude toward Use (ATT), Behavioral Intention (Bl), and PACK,
demonstrate strong convergent and discriminant validity as well as high internal reliability. The TAM-
PACK structural model demonstrates a good fit, with PACK significantly affecting PEOU and PU, which
subsequently influence students’ attitudes toward media use and their behavioral intentions. PACK
emerges as the strongest predictor of PEOU and PU, whereas attitude toward use is the primary
determinant of behavioral intention. These findings indicate that students’ acceptance of history learning
media is strongly influenced by the quality of pedagogical, technological, and content integration
implemented by teachers as well as differences in school infrastructure. This study provides empirical
evidence to inform teacher professional development and technology integration policies that are
responsive to urban-—rural disparities.

Introduction

Technological developments in education are advancing rapidly and influencing how teachers and
students interact with knowledge. The integration of digital media into learning processes offers
opportunities to create more interactive, multimodal, and context-rich learning experiences compared
with traditional text-based instruction. Several studies indicate that the use of online platforms, digital
learning environments, and web-based learning resources contributes to enhancing digital literacy,
student engagement, and learning flexibility across educational levels (Colton et al., 2024; Sanchez-
Cruzado et al.,, 2021). In the context of history education, technologies such as virtual reality, interactive
simulations, and digital media based on cultural heritage sites can help students build a more
comprehensive understanding of past events and local cultural values that must be preserved (Gomez-
Trigueros et al., 2019; Lyu & Park, 2025).

However, the use of technology-based history learning media does not always proceed smoothly. Several
studies highlight limitations in access, content appropriateness, and teachers' digital competence as
factors that may hinder the effective use of digital media in history instruction (Ali & Nadjamuddin, 2017;
Desmaryani et al., 2024; ljirana & Nadjamuddin, 2019; Nadjamuddin, 2023). At the same time, new
challenges emerge regarding how to ensure that historical narratives presented through digital media
remain authentic, aligned with local cultural values, and not merely replicas of printed materials
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reformatted into multimedia (Cassar et al., 2025; Manlee & Kasemsarn, 2025; Sebastian-Rivera et al.,
2025). These conditions underscore the importance of designing history learning media that are not only
visually engaging but also pedagogically robust and sensitive to socio-cultural contexts.

To explain why some students and teachers accept or reject technology for history learning, many
studies refer to the Technology Acceptance Model (TAM) and its variants. This model posits that
perceived usefulness and perceived ease of use are key determinants of users' attitudes, intentions, and
actual use of technology (Hu et al., 2025; H. Li et al., 2016; Liu et al., 2025). Recent findings also show
that factors such as institutional support, prior learning experiences, and the readiness of digital
infrastructure can influence the relationship between perceptions and technology-use behaviors in
classrooms (Abdi et al., 2025; Mulders et al., 2025; Ozgiin & Saritepeci, 2021; Wangdi et al., 2023).

Nevertheless, the success of technology integration in education depends not only on technological
acceptance but also on teachers' pedagogical capacities to design meaningful learning experiences. The
Technological Pedagogical Content Knowledge (TPACK/PACK) framework positions teachers'
knowledge of content, pedagogy, and technology as a crucial foundation for effectively using digital
media (Ciriza-Mendivil et al., 2022; Gémez-Trigueros et al., 2019; Karlsson & Nilsson, 2023). Research on
TPACK shows that teachers with strong technological-pedagogical-content competence are better able
to adapt digital media to subject characteristics, including history, and to students' learning needs (Kasi
et al., 2022; Tadeko et al., 2024; Tadeko & Wilujeng, 2024; Wilujeng et al., 2020; Zaky et al., 2024).
Conversely, weak competence in this area often results in superficial use of digital media that is poorly
integrated with learning objectives.

Recent studies increasingly encourage the simultaneous integration of TAM and TPACK to obtain a more
comprehensive understanding of educational technology adoption. This integrative approach seeks to
link technological-pedagogical-content competence with perceptions of usefulness, ease of use, and
other psychological factors that explain intentions and behaviors in technology use (Cheng et al., 2024;
Ding et al., 2025; Lyu & Park, 2025). Yet, most of these studies focus on STEM or language subjects, and
few have examined history education specifically. In addition, studies that compare social contexts, such
as urban and rural schools, remain limited, even though disparities in infrastructure, school culture, and
access to digital media may significantly shape patterns of technology acceptance.

Consequently, several gaps remain to be addressed. First, there is a lack of studies that integrate TAM
and TPACK into a single structural model to explain students' acceptance of history learning media,
particularly when used across a wide range of digital formats. Second, few studies compare technology
acceptance patterns between students in urban and rural schools within the context of history
education, leaving the influence of social context on relationships among latent variables insufficiently
mapped (Abdi et al., 2025; Ali & Nadjamuddin, 2017; Sdnchez-Cruzado et al., 2021). Third, detailed
mapping of students' preferences for specific types of history media, such as documentary videos,
historical films, augmented-reality resources based on local sites, and other interactive media, and their
relationships with perceived usefulness, ease of use, and teachers' pedagogical readiness has rarely
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been conducted simultaneously within a single empirical framework (Chen et al., 2025; Desmaryani et
al., 2024; Gutiérrez-Aguilar et al., 2023; Nadjamuddin et al., 2024).

In response to these gaps, this study aims to develop and test an integrative TAM—PACK model to
explain students' acceptance of various types of history learning media across urban and rural school
contexts. Specifically, this research: (1) maps students' preferences for different history learning media
in the two regional contexts; (2) examines the measurement model validity of key TAM and PACK/TPACK
constructs; and (3) analyzes the relationships among latent variables to explain students' intentions to
use technology-based history learning media. The theoretical contribution of this study lies in extending
the literature on TAM—-TPACK integration within history education, while its practical contribution
provides an empirical foundation for designing teacher professional development programs and
technology integration policies that are more sensitive to the social and cultural contexts of schools.

Literature Review

The Technology Acceptance Model (TAM) has been extensively used to explain users' acceptance of
technology in educational settings. Originally proposed by Davis (1989), TAM posits that Perceived
Usefulness (PU) and Perceived Ease of Use (PEOU) directly influence users' attitudes toward technology
use, which subsequently shape behavioral intention and actual usage (Davis, 1989). In education, TAM
has been applied to examine students' and teachers' acceptance of learning management systems,
digital media, and technology-enhanced instructional tools (Abdulrasul et al., 2023; Abuhassna et al.,
2023; Antonietti et al., 2022). Empirical findings consistently demonstrate that when learners perceive
educational technology as useful and easy to use, they are more likely to develop positive attitudes and
intentions toward its adoption (Berbar, 2023; Le et al., 2022). Consequently, TAM provides a robust
theoretical foundation for analyzing technology acceptance in formal learning environments.

Pedagogical-Technological-Content Knowledge (PACK)
Framework

The Pedagogical-Technological-Content Knowledge (PACK) framework, introduced by Mishra and
Koehler (2006), emphasizes the integration of pedagogy, technology, and subject matter as the core of
effective technology-enhanced teaching (Mishra & Koehler, 2006). PACK extends Shulman's concept of
Pedagogical Content Knowledge by explicitly incorporating technological knowledge, arguing that
effective instruction emerges from the dynamic interaction among these three domains rather than from
their isolated application (Akram et al., 2021). Numerous studies have confirmed that teachers with
strong PACK are better able to design meaningful learning experiences, select appropriate media, and
align technology use with curricular goals (Dikmen & Demirer, 2022; Mgeladze et al., 2024; Santos &
Castro, 2021). Therefore, PACK serves as a critical lens for understanding how instructional quality
influences learners' engagement with educational media.
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Integrating TAM and PACK in Educational Research

Recent research suggests that integrating TAM and PACK offers a more comprehensive explanation of
technology acceptance in education (Al-Abdullatif, 2024; M. Li et al., 2024; Sundararasan, 2024). While
TAM focuses on users' perceptions and behavioral intentions, PACK highlights the instructional
conditions under which technology is implemented (Runge et al., 2025). Studies integrating both models
reveal that teachers' PACK significantly influences learners' perceptions of usefulness and ease of use,
thereby strengthening TAM's explanatory power (Ke & Gong, 2025; Park et al., 2025). This integration
underscores that students' acceptance of learning media is not solely determined by technological
features, but also by how well technology is pedagogically and contextually embedded in instruction.
Thus, TAM-PACK integration enables a more holistic understanding of technology acceptance
processes.

History Education Learning Media and Student Acceptance

In history education, learning media play a crucial role in supporting conceptual understanding, historical
thinking, and learner engagement. The use of audiovisual media, digital simulations, and interactive
resources has been shown to enhance students' motivation and comprehension of abstract historical
concepts (Belyaev & Belyaeva, 2023). However, research indicates that acceptance of such media varies
depending on instructional design and contextual factors (Al-Maroof et al., 2022; Alhumaid et al., 2022).
When history learning media are aligned with pedagogical objectives and content structure, students
tend to perceive them as more useful and easier to use (Issayev & Apendiyev, 2025). Accordingly,
examining history learning media through the integrated TAM—-PACK framework allows for deeper
insight into how instructional quality shapes student acceptance.

Urban—Rural Contexts and Technology Integration

Educational contexts, particularly differences between urban and rural schools, significantly influence
technology integration and acceptance. Urban schools generally benefit from better infrastructure,
greater access to digital resources, and higher exposure to technology-rich learning environments
(Kormos & Sherman, 2023; Supardi et al., 2024). In contrast, rural schools often face limitations related
to infrastructure, connectivity, and availability of learning media (Mhlana et al., 2021). Previous studies
show that these contextual disparities affect both instructional practices and students' technology
acceptance (McLaren et al., 2022). Therefore, a multi-context analysis across urban and rural settings is
essential to capture how contextual conditions interact with TAM and PACK variables in shaping
students' acceptance of history learning media.

Methodology
Research Design
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This study employed a quantitative approach with a cross-sectional survey design. The primary focus
was to test an integrative structural model that combines the Technology Acceptance Model (TAM) and
Pedagogical-Technological-Content Knowledge (PACK) to explain students' acceptance of history
learning media. The conceptual model tested in this study, presented in Fig. 1, positions PACK as a
predictor of perceived ease of use (PEOU) and perceived usefulness (PU), which subsequently influence
students' attitudes toward use (ATT) and behavioral intention (BI) regarding history learning media.

The research design aimed to capture variations in students' preferences and acceptance of seven
categories of history learning media: print media, static visual media, audio media, audiovisual media
(e.g., films and documentary videos), interactive multimedia, augmented reality-based media, and other
digital or virtual environments used in history instruction. Thus, the survey design not only assessed
general levels of technology acceptance but also linked teachers' use of various media types with
students' perceptions, attitudes, and intentions as modeled in the TAM—-PACK framework.

Research Participants and Sampling Technique

The study involved 1,179 senior high school students enrolled in history courses across 17 schools
located in two regional categories: urban and rural. These categories were selected due to potential
differences in technological access, availability of learning media, and levels of digital readiness.
Stratified cluster sampling was employed; first, schools were grouped by region (urban and rural), and
then schools within each stratum were selected using cluster sampling. All students attending history
classes in selected schools were invited to participate under principles of voluntary participation and
confidentiality. Each respondent completed a questionnaire containing twelve statements related to the
acceptance and use of seven types of history learning media, assessed on a 1-7 Likert scale. This
yielded a large dataset (8,246 response entries) representing diverse media-use patterns and levels of
technology acceptance across the two social contexts.

Research Instrument

The instrument comprised twelve core indicators representing four TAM constructs and four indicators
of PACK integration. These were developed based on the theoretical foundations of Davis (1989), Mishra
and Koehler (2006), Shulman (1986, 1987), as well as recent research on history education and digital
technology (2019-2025). All indicators were aligned with items validated through a TAM-TPACK
Validation Sheet to ensure clear conceptual and empirical grounding.
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Table 1

Structure of TAM—PACK instrument items based on recent theoretical frameworks

Item
No.

10

12

11

Construct

Perceived
Usefulness
(PU1T)

Perceived
Usefulness
(PU2)

Perceived Ease
of Use (PEOU1)

Perceived Ease
of Use (PEOU2)

Attitude
Toward Use
(ATT1)

Attitude
Toward Use
(ATT2)

Behavioral
Intention (BI1)

Behavioral
Intention (BI2)

PACK
Integration
(PACK1)

PACK
Integration
(PACK2)

PACK
Integration
(PACK3)

PACK
Integration
(PACK4)

Conceptual Meaning

Assesses the extent to which media
help students understand lessons,
accelerate learning, and increase
motivation.

Measures how far media help students
understand historical facts and
concepts and connect them to real-life
contexts.

Assesses the ease with which students
use the media: easy to learn, clear
display, and not confusing.

Measures the appropriateness of
technology used in the media and how
it facilitates understanding of historical
content.

Describes students' enjoyment and
positive views of using media in history
learning.

Assesses the extent to which media
make students more active, more
motivated, and support online learning.

Measures students' intention to
continue using media in future history
learning.

Evaluates whether media align with
course needs and encourage sustained
use.

Assesses students' belief that they can
learn effectively using both simple
tools and digital technologies.

Measures how well media support
teachers' instructional methods and
classroom needs.

Assesses how far media help explain
complex historical topics in accessible
ways.

Evaluates the degree to which media
integrate technology, pedagogy, and
historical content.

Theoretical References

(Davis, 1989; Gomez-
Trigueros et al., 2019;
Nadjamuddin et al., 2024)

(Davis, 1989; Ortega-Sanchez
& Gémez-Trigueros, 2019;
Sebastian-Rivera et al., 2025)

(AlYoussef, 2020; Davis,
1989; Duche-Pérez et al.,
2024)

(Hetharion et al., 2025;
Venkatesh & Davis, 2000)

(Ajani et al., 2025; Sembiring
et al., 2024; Tripoulas &
Koutromanos, 2024)

(Dong, 2025; Mulders et al.,
2025; Pan, 2023)

(Salloum et al., 2021;
Venkatesh & Bala, 2008)

(Ajani et al., 2025; Berger,
2025)

(Ciriza-Mendivil et al., 2022)

(Séanchez-Cruzado et al.,
2021; Shulman, 1986)

(Ortega-Sanchez & Gémez-
Trigueros, 2019)

(Diaz-Noguera et al., 2023;
Mishra & Koehler, 2006; Zaky
et al.,, 2024)
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Data Collection Procedures

Data were collected using two modes, online and offline questionnaires, selected based on the schools'
infrastructure conditions. In schools with adequate internet access, students completed the
questionnaire online in classrooms or computer laboratories under teacher supervision. In schools with
limited digital facilities, printed questionnaires were distributed and collected after completion under the
guidance of history teachers. All returned questionnaires were checked for completeness and
consistency; incomplete responses or those showing irregular answer patterns were excluded from
analysis. After data cleaning, no missing values were found in the indicators used. Initial distribution
checks were conducted to confirm the suitability of the data for further analysis.

The initial analysis was descriptive comparative, mapping the types of history learning media used by
teachers based on students' perceptions and comparing usage patterns between urban and rural
schools. Frequencies and percentages for each media category were calculated to identify dominant
media, emerging media, and those rarely used. These comparisons provided an important contextual
backdrop for interpreting the structural modeling results, as variations in infrastructure, school policies,
and learning culture may influence perceptions of ease of use, usefulness, and students' intentions to
use history learning media.

Measurement Model and Structural Model Analysis

Advanced analysis involved Confirmatory Factor Analysis (CFA) and Structural Equation Modeling (SEM).
In the CFA stage, measurement models for PU, PEOU, ATT, Bl, and PACK were tested to ensure that each
indicator consistently reflected its respective latent construct. Criteria included adequate factor loadings,
average variance extracted (AVE) values above 0.50 as evidence of convergent validity, and composite
reliability (CR) values above 0.70 as indicators of internal consistency. Discriminant validity was
assessed by comparing the square root of AVE with inter-construct correlations. After the measurement
model met all validity and reliability requirements, SEM was conducted to test the causal relationships in
the TAM-PACK model, specifically the effects of PACK on PEOU and PU, and the effects of these two
constructs on ATT and BIl. Model fit was evaluated using chi-square/df, CFl, TLI, RMSEA, and SRMR. Path
coefficients were examined to assess the significance and strength of relationships among constructs in
explaining students' intentions to use technology-based history learning media.

Results and Findings

Data Quality and Fitness for Analysis

Preliminary analyses were conducted to ensure that the dataset met the requirements for SEM.
Examination of data completeness indicated that no missing values were present for any indicator. All
respondents completed the instrument in full; therefore, no imputation procedures were necessary. No
extreme outliers were detected, although several low-variance response patterns were maintained on the
basis that they reflected genuine response tendencies rather than noise.
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Table 2
Data Completeness Check

Description Total Percentage

Total Responses Received 8,246 100%

Incomplete Data 0 0%

Data Eligible for Analysis 8,246 100%

A normality test was also conducted to ensure that the distribution of data met the assumptions for CFA
and SEM. Skewness and kurtosis values for all items fell within the acceptable range of + 2, indicating
univariate normality.

Table 3

Summary of normality test (skewness
and kurtosis)

Indicator Skewness  Kurtosis
PU1 -0.880 -0.253
PEOU1 -0.916 -0.225
ATT1 -0.859 -0.280
BI1 -0.875 -0.285

All values fall within the acceptable thresholds recommended by Curran et al. (1996).

Types of History Learning Media

In accordance with the analytical framework, seven types of history learning media were examined: print,
visual, audio, audiovisual, interactive multimedia, AR/VR, and local media. Descriptive findings show that
audiovisual media are the most widely used by students. Visual media and interactive multimedia follow,
while AR/VR remains less frequently used due to limited device availability in many schools.

These variations provide an important contextual backdrop for interpreting how student perceptions of
ease of use (PEOU) and usefulness (PU) are shaped through their learning experiences.

Comparison of Media Preferences: Urban vs. Rural Schools

To explore regional variations in media use, analyses were conducted separately for students in urban
and rural schools. The results reveal distinct usage patterns aligned with existing research on
technological readiness.
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Table 4
Ranking of history learning media by region

Rank Urban (N =4,592) Score Rural (N = 3,654) Score
1 Audiovisual 5.71 Audiovisual 5.95
2 Visual 5.69 Visual 5.63
3 Interactive Multimedia  5.69 Print Media 5.36
4 Audio 5.46 Interactive Multimedia  5.28
5 VR/AR 5.39 Audio 5.05

Print media rank significantly higher in rural schools, whereas interactive multimedia is more prevalent in
urban settings. These findings support the assumption that infrastructure limitations and device
availability influence the types of media students encounter.

Measurement Model Results (CFA)

The measurement model for the TAM—-PACK constructs was tested using Confirmatory Factor Analysis.
All indicators demonstrated strong convergent validity, with high factor loadings, AVE values exceeding
0.50, and composite reliability values above 0.70. This confirms that PU, PEOU, ATT, BI, and PACK were
measured reliably and consistently.

Table 5
Convergent validity and construct reliability

Construct Loading Range AVE CR

PACK 0.884-0.917 0.821 0.948
PU 0.883 0.780 0.876
PEOU 0.912 0.831 0.908
ATT 0.859 0.738 0.850
BI 0.854 0.730 0.844

Discriminant validity was also confirmed using the Fornell-Larcker criterion.
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Table 6
Discriminant validity (square root of AVE on the diagonal)

Construct PACK PEOU PU ATT Bl
PACK 0.906

PEOU 0.652 0.912

PU 0.625 0.511 0.883

ATT 0.583 0.537 0.612 0.859

Bl 0.544 0.498 0.587 0.748 0.854

Since the diagonal values exceed inter-construct correlations, discriminant validity is established.

Structural Model Results (SEM)

After the measurement model satisfied all criteria, SEM was conducted to examine relationships among
latent variables in the TAM—PACK model. The model demonstrated excellent fit.

Table 7
Model goodness-of-fit indices

Indicator Value Criterion Interpretation
RMSEA 0.062 <0.08 Good Fit
CFI 0.964 >0.90 Good Fit
TLI 0.958 >0.90 Good Fit
SRMR 0.045 <0.08 Good Fit

All hypothesized paths in the model were found to be significant.

Table 8
Path coefficients

Path B P-Value Status

PACK — PEOU 0.948 0.000 Significant
PACK — PU 0.799 0.000 Significant
PEOU — PU 0.139 0.000 Significant
PU - ATT 0.483 0.000 Significant
PEOU — ATT 0.437 0.000 Significant
ATT — BI 0.875 0.000 Significant
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The path coefficients indicate that PACK is the strongest predictor in the model, while attitude is the
principal determinant of behavioral intention.

Overall, the findings reveal coherent relationships between descriptive data, regional context, media-use
patterns, and the TAM—PACK structural relationships. Audiovisual media dominate in both regions, while
rural schools rely more heavily on print media. These disparities indirectly shape perceptions of ease of
use and usefulness, which subsequently influence attitudes and intentions to use technology. The
conceptual model is empirically validated and demonstrates strong predictive capability.

Discussion

This section discusses the main findings of the study in relation to the literature on technology
acceptance and pedagogical—-technological—-content competence in history education. Broadly, three
key aspects are addressed: (1) the role of PACK as a foundation for technology acceptance within the
TAM framework; (2) the position of perceived ease of use and perceived usefulness, as well as students'
attitudes, as mediators leading to the intention to use history learning media; and (3) the implications of
media variety and urban—-rural contextual differences for technology acceptance.

1. The Central Role of PACK in the TAM Model for History Education

The structural modelling results indicate that PACK has a substantial and significant effect on perceived
ease of use (PEOU) and perceived usefulness (PU). This finding confirms the idea that teachers'
pedagogical-technological—content competence is not merely an additional factor, but a foundational
element shaping how students interpret the ease and usefulness of history learning media. Teachers
who can integrate historical content, pedagogical strategies, and technology coherently tend to create
learning experiences that are structured, clear, and relevant for students, making the technology appear
more effortless to use and more beneficial from the students' perspective (Ciriza-Mendivil et al., 2022;
Goémez-Trigueros et al., 2019; Karlsson & Nilsson, 2023; Niess, 2014).

This finding is consistent with studies showing that teachers' TPACK competence correlates with the
quality of technology-based instructional design and student engagement. Research in science, primary
education, and higher education contexts has demonstrated that when teachers understand how to align
technological features with learning objectives and content characteristics, students report more
meaningful learning experiences rather than merely "replacing the blackboard with a screen" (Kasi et al.,
2022; Tadeko & Wilujeng, 2024; Wilujeng et al., 2020; Zaky et al., 2024). In history education, strong PACK
enables teachers to present past events narratively, using digital sources, films, and simulations in ways
that stimulate critical thinking and historical empathy, rather than simply showing videos as
entertainment or interludes (Ortega-Sanchez & Gomez-Trigueros, 2019; Sebastidn-Rivera et al., 2025).

Thus, the present findings extend existing evidence by showing that TPACK/PACK is relevant not only for
explaining how teachers design instruction, but also for how students construct their perceptions of the
technology itself. PACK functions as a bridge between the potential of technology and the concrete
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learning experiences in the classroom. Without adequate PACK, even technically sophisticated history
media may not be perceived by students as easy to use or helpful.

2. Ease of Use, Usefulness, and Attitudes as Pathways to the Intention to Use History Media

The SEM results also show that PEOU influences PU, and that both directly and indirectly shape positive
attitudes toward the use of history learning media. These attitudes, in turn, significantly contribute to
students’ behavioral intention to reuse and take advantage of technology-based history media. This
pattern is in line with numerous studies employing TAM and its extensions to explain technology
acceptance in education, both among teachers and students (Amhimmid et al., 2025; Hou, 2025; Hu et
al.,, 2025; H. Li et al., 2016).

In this context, PEOU can be understood as a direct outcome of well-structured instructional design and
clear guidance on media use in the classroom. When teachers reduce technical barriers by providing
scaffolding, step-by-step instructions, or intuitive interface designs, students can operate the media
more easily and are less likely to feel "left behind" technologically (Nachtigall et al., 2024; Sanchez-
Cruzado et al., 2021; Wangdi et al., 2023). As technical barriers decrease, students' cognitive resources
can be redirected from "how to operate the media" to "what can be learned from the media." This helps to
explain why PEOU emerges as an essential predictor of PU in this study.

Meanwhile, PU relates to the extent to which students perceive that the media genuinely help them to
understand historical content, connect past events with contemporary contexts, and foster interest in
historical issues. Previous research has shown that perceived usefulness is one of the most consistent
predictors of attitudes and intentions to use technology across domains, from mathematics and
language learning to adaptive systems and metaverse environments (Cheng et al., 2024; Luik & Taimalu,
2021; Lyu & Park, 2025; Mokhtar et al., 2025). The present findings affirm this pattern in the context of
history education and underscore that positive attitudes toward history media develop when students
experience cognitive and affective benefits, rather than merely entertainment.

The fact that attitudes (ATT) are a strong predictor of behavioral intention (BI) is also consistent with
TAM-based research in education, including among teachers adopting new technologies, learners in
online classes, and users of virtual environments (Al-Adwan et al., 2024; Mulders et al., 2025;
Sustaningrum & Haldaka, 2025). In this study, positive attitudes are reflected in students' willingness to
reuse digital history media, explore additional materials beyond class time, or recommend similar media
for other subjects. This reinforces the argument that the proposed integrative TAM—PACK model can
explain the cognitive—affective pathways linking learning experiences to students' behavioral intentions.

3. Varieties of History Media and Urban—Rural Contextual Differences

The descriptive findings indicate that audiovisual media, particularly historical films and documentary
videos, are the most frequently used and most salient category in students' perceptions in both urban
and rural schools. This supports earlier research highlighting the potential of film and video as powerful
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tools in history education, as they can present past events visually and narratively, stimulate empathy,
and help students construct historical imagination (Repoussi & Mavrommati, 2022). In many cases,
audiovisual media serve as a "first gateway" that sparks students' interest in exploring other historical
sources, such as written documents, digital archives, or local sites.

However, the use of interactive multimedia, augmented reality (AR)-based media, and virtual
environments appears to be uneven. In urban schools, these media have begun to be introduced and
used to enrich learning experiences, whereas in rural schools their use remains relatively limited. This
pattern aligns with literature highlighting infrastructural and technological readiness gaps between
contexts with high and low digital access, both in Indonesia and elsewhere (Abdi et al., 2025; Ali &
Nadjamuddin, 2017; Desmaryani et al., 2024; ljirana & Nadjamuddin, 2019). At the same time, research
on local-site-based history learning shows that when local historical resources are creatively integrated
through digital media (e.g., AR or virtual tours of heritage sites), students tend to show increased
knowledge of local history and a stronger sense of identity (Nadjamuddin et al., 2024; Sebastian-Rivera
et al., 2025).

The differences observed between urban and rural schools in this study underline that technology
acceptance is always contextual. In ecosystems supported by school policies, digital infrastructure, and
a pro-technology learning culture, newer media such as VR, AR, and collaborative digital platforms are
more easily adopted and accepted (T. Li et al., 2025; Mulders et al., 2025; Mulyani et al., 2025).
Conversely, in contexts with limited access, teachers and students tend to maximize the use of relatively
simpler yet consistently available media such as films, videos, and printed modules. Within the TAM-
PACK framework, these contextual factors can modify the relationships between PACK, PEOU, PU, and
behavioral intention, suggesting the importance of further studies that explicitly model school context as
a moderating factor.

4. Theoretical Contributions

Theoretically, this study offers several contributions. First, it integrates TAM and PACK into a single
structural model empirically tested with a large sample in the context of history education. Unlike many
prior studies that focus either on teachers' TPACK or on technology acceptance in isolation (Gémez-
Trigueros et al., 2019; Karlsson & Nilsson, 2023; N. Li et al., 2024; Mailizar et al., 2021), this research
demonstrates how teachers' pedagogical—technological—-content competence is connected to students'
perceptions and attitudes toward history media. PACK is thus positioned not only as a teacher attribute
but also as a variable with implications for students' technology acceptance pathways.

Second, this study foregrounds history education as the primary context, whereas many previous TAM—

TPACK studies have focused on STEM, language learning, or higher education more generally

(Abuhassna et al., 2023; Cheng et al., 2024; Wilujeng et al., 2020). By attending to varieties of history

media and urban—rural differences, this research extends the empirical scope of technology acceptance

literature into a domain that is rich in cultural and political significance, namely history education. Third,

the detailed mapping of historical media and students' preferences adds to ongoing discussions on how
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digital representations of the past (e.g., films, historical games, VR simulations, and AR based on local
sites) shape the ways students interpret historical worlds (Kebir et al., 2025; Townsend, 2022; Wu et al.,
2023).

5. Practical Implications

The findings have practical implications for teachers, curriculum developers, and policymakers. For
teachers, the results highlight the importance of continuously developing PACK competence. Training on
technology integration in history education needs to go beyond the technical aspects of using devices. It
should encompass the design of learning scenarios that use historical media to foster deep
understanding, critical thinking, and sensitivity to contemporary historical issues (Alomyan & Alelaimat,
2021; Tadeko & Wilujeng, 2024; Wilujeng et al., 2024).

For policymakers at the school and system levels, the findings indicate that investments in technological
infrastructure must be accompanied by systematic support for the enhancement of teachers'
pedagogical—technological—content competence. Without strong PACK, digital devices and platforms
risk being underutilised and may not lead to substantial increases in students' technology acceptance
(Al-Adwan et al., 2024; Anwar et al., 2025; Desmaryani et al., 2024). Furthermore, the observed
differences between urban and rural schools suggest the need for affirmative policies that address gaps
in access and support, so that students in rural areas are not left behind in terms of digital literacy and
technology-based history learning experiences.

6. Limitations and Recommendations for Future Research

Despite involving a large sample and employing robust structural analysis techniques, this study has
several limitations. First, the cross-sectional survey design does not fully allow for causal inferences,
even though the conceptual model was theoretically grounded. Future studies using longitudinal or
quasi-experimental designs could provide a stronger picture of how perceptions and intentions to use
historical media change over time (Garcia et al., 2024; M. Li et al., 2025). Second, although the variety of
history media has been mapped, this study did not analyse separately the effects of each specific type of
media (e.g., documentary films, virtual tours, AR based on local sites, historical games, and interactive
multimedia) on the TAM—-PACK variables.

Future research could test more media-specific technology acceptance models and explore the roles of
additional psychological factors such as self-regulation, enjoyment, or cognitive load in digital history
learning (Lyu & Park, 2025; Nachtigall et al., 2024). In addition, qualitative studies that examine students'
and teachers' narratives about their experiences with digital history media could complement the
quantitative findings, particularly regarding how they interpret representations of the past and the
implications for historical consciousness and citizenship.

Overall, this discussion shows that students' acceptance of technology-based history learning media is
the result of a complex interaction between teachers' PACK competence, perceptions of ease of use and
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usefulness, attitudes toward technology use, and the social—-institutional context in which learning takes
place. The integrative TAM-PACK model tested in this study offers a promising framework for
understanding and developing history teaching practices in the digital era.

Conclusion

This study concludes that the integrative TAM—-PACK model is effective in explaining students'
acceptance of technology-based history learning media across two distinct regional contexts. All latent
constructs, PU, PEOU, ATT, BI, and PACK, were shown to be valid and reliable, with the structural model
demonstrating excellent fit. The strong relationships between PACK and both PEOU and PU, which
subsequently influence the formation of positive attitudes and behavioral intentions, indicate that
teachers' pedagogical-technological-content competence serves as a fundamental basis for students'
perceptions of ease of use, perceived usefulness, and their willingness to continue using digital history
media.

The descriptive and structural findings collectively reveal that audiovisual media constitute a common
point of technological acceptance in both urban and rural schools. In contrast, the greater reliance on
print media in rural schools reflects infrastructural and device-access limitations. This suggests that
strategies to expand innovation in history learning media should begin with strengthening inclusive
audiovisual-based instructional design and gradually extending to interactive multimedia, VR/AR, and
other digital environments according to each school's level of readiness.

Theoretically, this study advances the application of TAM and PACK in the context of history education
by positioning PACK not only as an attribute of teachers, but also as a primary driver in the sequence of
students' technology acceptance processes—from perceptions of ease and usefulness to attitudes and
intentions to use media. Practically, the findings affirm that the most strategic investment for schools
and policymakers lies in developing teachers' capacity to integrate technology, pedagogy, and historical
content, rather than merely increasing the number of devices. Building on these findings, teacher
professional development programs and technology integration policies can be designed to be more
responsive to urban—-rural disparities and to support the creation of meaningful and equitable digital
history learning experiences for all students.
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Integrated TAM—-PACK model for students' acceptance of history learning media
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