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ABSTRACT

The information and communication technology has become increasingly
important to researchers. Teachers in the digital age should be equipped with
technology integration knowledge and integrate information and communication
technology into their daily teaching. However, teachers often face obstacles to
technology integration. The purpose of this study was to investigate a structural
model of how novice teachers' technology integration knowledge (technological,
pedagogical, and content knowledge =TPACK) affected their perceived barriers
to technology integration. A quantitative approach and a descriptive research
method of the correlation type (structural equation modeling) were used to carry
out the applied research. The research population comprised of newly graduated
elementary teachers from Farhangian University in Khuzestan province, 320 of
which were selected as the research sample. The TPACK X and PBTI
questionnaires were used to collect data. A combination of descriptive statistics
and inferential statistics was used to analyze the collected data. The results
revealed that technology integration knowledge (TPACK) has a direct effect on
perceived internal and external barriers to technology integration. External
barriers to technology integration have a direct impact on internal barriers.
Furthermore, the external barriers to technology integration have a positive and
significant relationship with pedagogical technological knowledge and
pedagogical technological content knowledge.
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Introduction

Teachers require specific knowledge to integrate ICT into the teaching and
learning process. It is suggested that expanding teachers' TPACK
(Technological Pedagogical Content Knowledge) could partially address the
challenges of technology integration (Tsai & Chai, 2012). TPACK describes
the essential knowledge teachers need for successful technology integration
in teaching. According to this framework, teachers regularly engage with three
core types of knowledge (technological, pedagogical, and content knowledge)
and four combined types of knowledge (Technological Pedagogical Content
Knowledge, Pedagogical Content Knowledge, Technological Pedagogical
Knowledge, and Technological Content Knowledge) (Kimmons, 2020).
Research consistently identifies teachers' TPACK as a predictor of successful
technology integration in classrooms (Lai et al., 2022; Dikmen & Demirer,

2022; Gilkes, 2020; Raygan & Moradkhani, 2020).

Despite this well-defined framework for the knowledge required for
technology integration, a gap persists between teachers' perceived importance
of technology integration and its actual implementation in classrooms
(Tondeur et al., 2017; Roussinos & Jimayiannis, 2019). Although the use of
technology in teaching and learning processes is steadily increasing, achieving
full technology integration remains a complex process (Tondeur et al., 2017).
To enable effective ICT integration into teaching and learning, it is essential
to identify the causes of this gap and the barriers to ICT integration.

Literature Review

To achieve the goal of technology integration, in addition to equipping
teachers with the necessary knowledge and skills, attention must also be paid
to taacrrr >’ tttiteees twward the existing barriers to technology integration.
Technology integration is influenced by both external and internal barriers
(Hur et al., 2016). External or second-order barriers include constraints such
as a lack of hardware and software resources, while internal or first-order
barriers stem from deeper-rooted issues, ccch ss taacrrr s’ blliffs add kkills
(Ertmer, 1999; Hew & Brush, 2007; Hamutoglu & Basarmak, 2020). Both
first- and second-order barriers affect the use or integration of technology in
the classroom (Schmitz et al., 2022).

The main gap in the existing literature is the lack of a precise definition of
"teacher knowledge" as a barrier. To explore "teacher knowledge" as a barrier
in greater depth, the TPACK framework was chosen for this study. The first
and second hypotheses aim to confirm "teacher knowledge" as a barrier while
specifically investigating the hypothesis that "teachers' TPACK is a barrier to
technology integration.” This is achieved by examining the impact of TPACK
on internal and external barriers.

Regarding the influence of barriers on one another, numerous researchers
have emphasized the necessity of examining the interrelationships between
these barriers (Schmitz et al., 2022; Cheng et al., 2022; Hamutoglu &
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Basarmak, 2020; Ertmer et al., 2012; Hew & Brush, 2007). The third
hypothesis of the study aims to investigate this relationship.

Hypotheses four through seven, despite some existing international
(Schmitz et al., 2022; Dikmen & Demirer, 2022; Hew & Brush, 2007) and
domestic research (Basirat, 2019; Yavandhasani, 2021; Ashari, 2019; Beikian,
2018), lack sufficient depth. Therefore, in the present study, in addition to
exploring the relationship between TPACK components and the achievement
of technology integration, the relationships between these components and
internal and external barriers to technology integration will also be examined.
Based on the identified problem and existing literature, the study's hypotheses
are formulated as follows:

1. The technology integration knowledge of novice elementary school
teachers in Khuzestan Province affects their perceived internal
barriers to technology integration.

2. The technology integration knowledge of novice elementary school
teachers in Khuzestan Province affects their perceived external
barriers to technology integration.

3. Perceived external barriers to technology integration have a direct and
positive effect on internal barriers.

4. The TPCK of novice elementary school teachers in Khuzestan
Province is related to the perceived internal and external barriers to
technology integration.

5. The PCK of novice elementary school teachers in Khuzestan Province
is related to the perceived internal and external barriers to technology
integration.

6. The TPK of novice elementary school teachers in Khuzestan Province
is related to the perceived internal and external barriers to technology
integration.

7. The TCK of novice elementary school teachers in Khuzestan Province
is related to the perceived internal and external barriers to technology

integration.

Homepage://jti.atu.ac.ir/
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Methodology

The statistical population of this study consisted of 1, 324 novice elementary
school teachers serving in the 2022-2023 academic year in Khuzestan
Province, with 1 to 3 years of teaching experience. A total of 320 available
participants completed the research questionnaire. To measure technological
integration knowledge, the TPACK-X questionnaire (Schmid et al., 2020) was
employed, and for assessing perceived barriers to technology integration, the
PBTI questionnaire (Basarmak & Hamutoglu, 2020) was used. The face and
content validity of the research instruments were evaluated by educational
technology experts. Additionally, to ensure the reliability of the scales in the
context of the country's educational system, a pilot study was conducted, and
reliability coefficients were calculated.

To analyze the data collected through the questionnaire, structural equation
modeling (SEM) was used to examine the effects among the research
variables. Both descriptive and inferential statistical methods were employed
for data analysis. In the descriptive statistics section, frequency percentages,
means, and standard deviations were calculated. In the inferential statistics
section, the Kolmogorov-Smirnov test was used to assess data normality,
confirmatory factor analysis (CFA) to evaluate construct validity of the
measurement models, SEM to test hypotheses 1 to 3, and Pearson correlation
analysis to assess hypotheses 4 to 7.

Conclusion

This study reveals that novice teachers' technological integration knowledge
significantly impacts their perceived internal barriers. Therefore, focusing on
aaaaccigg ddd vvvllpping ooviee taaeeer’ tcchlll ggiaal intggration
knowledge within the TPACK framework, particularly on the four combined
knowledge domains introduced in this framework, can positively influence
teachers' mindset and perception of internal barriers to technology integration.
A lack of technological integration knowledge among novice teachers
amplifies the perception of internal barriers. Thus, insufficient knowledge not
only directly hinders technology integration but also creates a mental barrier
for novice teachers in integrating technology into their classrooms.

The results also show that novice teachers' technological integration
knowledge significantly affects their perceived external barriers. In other
words, a taaeeer’s tccooologiaal itt ggrttinn kwwwggge vvnn iff Innnees thiir
perception of external barriers, which are often beyond their control. This
highlights the critical importance of equipping novice teachers with the
necessary knowledge for technology integration. Teachers who lack the
required knowledge during their university education tend to have a limited
view of technology integration and face more challenges in the process.

The confirmation of the third hypothesis in this study indicates that
external barriers have a direct impact on perceived internal barriers to
technology integration. Therefore, reducing the effects of internal barriers,
which are often related to teachers' beliefs and skills, depends on minimizing
or alleviating external barriers. Reducing external barriers can significantly
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influence perceived internal barriers, thereby supporting teachers in
integrating technology into their classrooms.

The examination of hypotheses 4 to 7, which assess the relationship
between the four combined knowledge domains of the TPACK framework
and perceived internal and external barriers to technology integration,
revealed moderate correlations (between 0.4 and 0.6) in only two cases: the
relationship between novice teachers' technological pedagogical content
knowledge (TPACK) and their perceived external barriers, and the
relationship between novice teachers' technological pedagogical knowledge
(TPK) and their perceived external barriers. The correlations in other cases
were weak (between 0.3 and 0.4), indicating no significant relationship and
preventing reliable conclusions.

Based on the findings of this study, which indicate a meaningful
relationship between all four components of TPACK knowledge and internal
and external barriers to technology integration, it is recommended that the
elementary education curriculum at teacher training universities incorporate
not only technological knowledge but also knowledge related to the
integration of technology with content and pedagogy. Previous studies
(Tondeur et al., 2017) have highlighted that technology integration by
instructors during teacher training programs serves as a model and a
significant motivator for novice teachers to integrate technology into their
own teaching. Therefore, it is recommended that university instructors act as
role models for integrating technology in their teaching methods. Achieving
this goal requires providing skill development programs for instructors in
teacher training centers and universities.

Homepage://jti.atu.ac.ir/
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