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Abstract

The development of information and communication technology (ICT) in education is
very rapid. One of the developments is in the field of education. Teachers’ self-efficacy
in utilizing computer-based learning media needs to be raised in this study because
currently learning in elementary schools is directed towards the utilization of information
and communication technology (ICT), one of which is through computer-based learning
media. This research examined prospective elementary school teachers’ self-efficacy in
utilizing computer-based media to support learning and the significant differences based
on gender and teaching experiences. This research employed a quantitative descriptive
approach with an online survey method. The instrument used in this study was adapted
from the instrument developed by Wang and Moore-Hayes. The instrument consisted
of 15 statements and was developed using a 5-interval Likert scale. The participants
were 50 prospective elementary school teachers. The collected data were analyzed using
EFA and CFA, descriptive statistics, and the independent sample t-test. The results show
that prospective elementary school teachers have a high level of self-efficacy in utilizing
computer-based media to support learning. It was found that there are statistically
significant differences of prospective elementary school teachers’ self-efficacy in utilizing
computer-based learning media based on gender and teaching experiences.
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O género e a experiéncia de ensino influenciam a
autoeficacia dos futuros professores na utilizacao
de midias de aprendizagem baseadas em
computador?

Resumo

O desenvolvimento da tecnologia da informacdo e comunicacdo (TIC) na educacdo é muito
rdpido. Um dos desenvolvimentos é no campo da educacdo. A autoeficdcia dos professores
na utilizacdo de midias de aprendizagem baseadas em computador precisa ser levantada
neste estudo porque, atualmente, a aprendizagem nas escolas de ensino fundamental é
direcionada para a utilizacdo da tecnologia da informacdo e comunicacdo (TIC), uma das
quais ¢ por meio de midias de aprendizagem baseadas em computador. Esta pesquisa
examinou a autoeficdcia dos futuros professores do ensino fundamental na utilizacdo de
midias baseadas em computador para apoiar a aprendizagem e as diferencas significativas
com base no género e nas experiéncias de ensino. Esta pesquisa empregou uma abordagem
descritiva quantitativa com um método de pesquisa on-line. O instrumento usado neste
estudo foi adaptado do instrumento desenvolvido por Wang e Moore-Hayes. O instrumento
consistia em 15 afirmacdes e foi desenvolvido usando uma escala Likert de 5 intervalos.
Os participantes eram 50 futuros professores do ensino fundamental. Os dados coletados
foram analisados usando a AFE e a AFC, estatisticas descritivas e o teste t de amostras
independentes. Os resultados mostram que os futuros professores do ensino fundamental
tém um alto nivel de autoeficdcia na utilizacdo de midia baseada em computador para
apoiar a aprendizagem. Constatou-se que hd diferencas estatisticamente significativas
na autoeficdcia dos futuros professores do ensino fundamental na utilizacdo de midia de
aprendizagem baseada em computador com base no género e nas experiéncias de ensino.

Palavras-chave

Género — Experiéncia de ensino — Futuros professores — Autoeficdicia — Midia de
aprendizagem baseada em computador.
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Introduction

Teachers are currently experiencing challenges because of the rapid development of
technology in education. They are now required to improve their digital competencies and
integrate ICT into learning (Graham; Borup; Smith, 2012). Pedagogically comprehensive
use of technology in the learning environment will contribute to developing learning and
enabling learners to understand learning materials in a more immersive way (Caner; Aydin,
2021). Technology, pedagogy, and content are the knowledge that teachers should have.
Moreover, teachers need to know how learning should be conducted with the integration
of learning technologies (Durak, 2021). Intellectuals around the world generally agree
that practitioners in the field of education must possess specialized knowledge and skills
to achieve educational success (Caner; Aydin, 2021). In addition, teachers must dedicate
themselves to effectively integrating cutting-edge, fun, and innovative technologies in the
classroom to create exceptional learning environments (Caner; Aydin, 2021).

Teacher self-efficacy

Self-efficacy is conceptualized as an individual’s belief in their ability to perform
the actions necessary to successfully complete specific tasks in specific contexts (Bandura,
1986). Self-efficacy refers to people assessment of their own ability to organize and carry
out an activity necessary to achieve a certain performance (Feng; He; Ding, 2023). For
people who don’t believe in their own capacity to change the outcome of anything, chances
are they won’t put in the effort to make it happen either. Self-efficacy focuses more on
beliefs about one’s competence regarding what one can do or learn. Meanwhile, in the
context of educators, Tschannen-Moran & Hoy (2001) define teacher efficacy as a teacher’s
belief in his or her ability as a teacher (Tschannen-Moran; Hoy, 2001). Therefore, a confident
teacher is one who has a strong belief that he or she can positively influence students and
student learning. In education, self-efficacy helps students to achieve better performance
and challenging goals, which will increase students’ motivation (Kalyar; Ahmad; Kalyar,
2018). As prospective teachers, students of teacher training institutions must be well
prepared during lectures to be ready to face various learning challenges in the classroom.
The institutions must ensure that prospective teachers are adequately prepared in terms of
teaching ability. Bandura (1997) asserts that, when teachers have a strong sense of self-
efficacy, it will be more likely to influence student learning outcomes (Bandura, 1997).

Technology efficacy

Technology introduces various opportunities in the context of education, thus
providing more options for allocating educational resources and personal development
for teachers and students, objectively supporting the sustainability of education, and
enabling self-directed and continuous learning (Feng; He; Ding, 2023). Digital technology
is defined as a set of electronic technologies used in formal and informal settings by
individuals for educational, social, and/or entertainment purposes. It includes hardware
and software, such as a) desktop computers; b) mobile devices; c) digital recording devices;
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d) data logging equipment and its supporting devices; e) interactive whiteboards; f) web
2.0 and other online resources; and g) various other instructional software (Syuhada et al.,
2023). Digital technology used in the classroom has been shown to make students more
motivated to participate in learning activities. The students are not only more productive
but also more active than when no technology is used in the classroom. In addition, it
is believed that students who are active, productive, and interactive have better learning
achievement (Syuhada et al., 2023).

Hatlevik & Bjarne (2021) evaluate teachers’ digital competencies and ICT use in the
school context by identifying self-efficacy and ICT strategies (Hatlevik; Bjarng, 2021).
Research has shown that users’ psychological aspects (cognitive style, personality, self-
efficacy, demographics, situational variables, etc.) may cause different levels of influence
on users’ technology acceptance (Holden; Rada, 2011). However, the most important points
are knowing the suitability of the technology to the material and the knowledge and skills
in using the right technology in the learning environment (Caner; Aydin, 2021). Thus,
improving self-efficacy during teacher education programs leads to the development and
integration of technology in learning (Abbitt; Klett, 2007).

The International Society for Information Technology and Teacher Education (ISTE)
defines technology integration as the integration of technology with the educational
process in the context of content in the field (Durak, 2021). Teacher education programs
have been criticized for not preparing teachers to integrate technology into the classroom
(Barmore, 2015)(Brown; Warschauer, 2006). However, the ever-evolving technology makes
it difficult for educational institutions to prepare for it. In addition, inadequate facilities
and negative views about teaching using technology become obstacles in preparing
teachers to integrate technology into the classroom (Zipke; Ingle; Moorehead, 2019).
Teachers should have a deep understanding not only of the subject matter and types of
activities which are best at promoting learning but also of what and how technology
should be integrated to best promote learning for the students (Setyawan, 2019).

Prospective teachers may look at their teachers and lecturers as role models in using
technology in teaching. However, many teachers have not used technology effectively
or integrated technology with classroom learning (Zipke; Ingle; Moorehead, 2019).
Prospective teachers’ competency in integrating technology is related to determining
the suitability of technology with the material, knowledge, and skills to use appropriate
technology in the learning environment (Caner; Aydin, 2021). Some empirical studies
show that teachers can increase student engagement in learning not only by using ICT
in the classroom but also by encouraging students to use the internet and multimedia
(MaloshonoK, 2016). Bandura (1977) stated that self-efficacy beliefs play an important
role in the thoughts and actions taken by a person (Bandura, 1977). Therefore, the self-
efficacy perceived by prospective teachers, which focuses on the assessment of personal
ability about technology integration, is valuable to shape a learning innovation.

Computer-based learning media

The impact of new technologies on subjects affects both the content of the subject and
the form of learning that takes place (Ortegren, 2014). Successful teaching with technology
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requires the confidence to create, maintain, and re-establish a dynamic balance among
all components (Koehler; Mishra; Cain, 2013). Digital media can be embedded in a deeper
way through various parts of the learning material (Marner, 2013). Self-efficacy is a high
confidence in predicting outcome expectations in a specified performance (Bandura, 1997).
Related to linking self-efficacy and computer-based learning media with perceived usefulness,
self-efficacy towards learning media is the belief of prospective teachers in the ability to use
learning media in achieving learning goals (Lee; Ryu, 2013). Therefore, self-efficacy towards
computer-based learning media can be one of the important determinants, so learners should
have certain perceptions about their ability to use learning media. In addition, computer skills
and developing learning media are factors that influence self-efficacy (Lee; Ryu, 2013).

Teacher training institutions should actively promote educators who utilize
technology in learning (Zipke; Ingle; Moorehead, 2019). Technology integration is a
challenge when prospective teachers transition from students of teacher education
programmes to becoming first-year teachers. Teacher training institutions play an
important role in enhancing technology capabilities for student teachers. It is imperative
that student teacher programmes are designed with technology as a foundation for the
teaching and learning process (Giles; Kent, 2016). The institutions must also arrange
courses where students can practice directly to develop and utilize learning media.
Developments in media and technology have improved the quality of media for various
purposes. In the context of education, teachers use learning media as supplementary
materials to illustrate scientific phenomena because media can improve the transition
from abstract representations to concrete ones (Wu; Yamanaka, 2013). More specifically,
media, such as educational videos, can present information to students with its various
components (audio, text, images, animation, etc.).

Self-efficacy of prospective elementary school teachers
in utilizing computer-based media to support learning

Existing research is more focused on prospective teachers’ self-efficacy for teaching
with technology (Giles; Kent, 2016). In addition, most studies focusing on the use of
technology imply that before getting into the teaching profession, prospective teachers
should be educated and encouraged to use technology (Caner; Aydin, 2021). As stated by
Kirschner & De Bruyckere (2017), technology integration in the learning environment is
needed to support 21%-century education (Kirschner; De Bruyckere, 2017). Technological
self-efficacy is a creditable indicator of prospective teachers’ ability to use instructional
technology throughout their careers (Giles; Kent, 2016). Thus, pre-service teacher education
programs are aimed at increasing the acceptance and use of technology in the current
education system (Holden; Rada, 2011). In addition, the self-efficacy of prospective teachers
will lead to the successful integration of technology in the future (Abbitt; Klett, 2007).

The importance of teachers’ knowledge of technology integration is theoretically
motivated by the TPACK framework. TPACK is a framework for designing new learning
models through the combination of three main aspects: technology, pedagogy, and
content knowledge (Koehler; Mishra; Cain, 2013). The TPACK framework suggests that
an integrated knowledge of technology, pedagogy, and content is of critical importance
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for effective and innovative learning in the classroom using technology (Abbitt, 2011).
The TPACK concept includes seven knowledge areas: 1) content knowledge (CK), 2)
pedagogical knowledge (PK), 3) technological knowledge (TK), 4) pedagogical content
knowledge (PCK), 5) technological content knowledge (TCK), 6) technological pedagogical
knowledge (TPK), 7) technological, pedagogical, content knowledge (TPACK) (Thobhir;
Jumadi; Warsono, 2022). The utilization of computer-based learning media to support
learning in this study is also included in the TPACK knowledge area.

The TPACK framework can serve as a guide in revising teacher education programmes to
ensure that teachers integrate technology in the classroom (Sen, 2022). Prospective teachers’
self-efficacy towards technology integration is an important predictor of TPACK. Research
by Sen, (2022) showed it is possible that technological pedagogical content knowledge in
context (TPCKCx) will influence teachers’ self-efficacy in learning processes that utilise new
technologies and applications in a positive way. Teachers’ computer proficiency can provide
a positive and significant prediction of technology integration beliefs in learning.

Beside TPACK framework, the Digital Competence Framework for Educators
(DigCompEdu) is also related to this study. DigCompEdu framework distinguishes six
different areas: 1) Professional Engagement, 2) Digital Resources, 3) Teaching and Learning,
4) Assessment, 5) Empowering Learners, 6) Facilitating Learners’ Digital Competence
(Redecker, 2017). Based on the DigCompEdu framework, the utilization of computer-based
learning media to support learning in this study falls under areas 2,3,4,5, and 6.

Based on DigCompEdu framework, prospective teachers’ digital competencies
include knowledge of digital technologies in learning, self-efficacy, and positive or
negative beliefs towards technology. These aspects have been empirically investigated
and found to be important predictors of teacher technology integration-the focus of
intervention studies in pre-service teacher education and in-service teachers’ professional
development (Bertram et al., 2023). Ha laman; Atman Uslu; Mumcu, (2024) showed that
prospective teachers can select, create, and organize digital resources by considering
learning objectives, context, pedagogical approaches, and students’ needs.

Teachers’ self-efficacy in utilizing computer-based learning media needs to be raised in
this study because, currently, learning in elementary schools is directed towards the utilization
of information and communication technology (ICT), one of which is through computer-
based learning media. Therefore, it is important for prospective teachers to have competence
in utilizing ICT through the development of computer-based learning media. Moreover, it is
necessary to explore teachers’ confidence so that prospective teachers’ educational institutions
can provide a learning process that improves these competencies through lectures.

Related to previous studies, self-efficacy research in utilizing computer-based media
to support learning remains underexplored. Previous studies found by the author are mostly
the self-efficacy of prospective teachers on technology integration, which is very general
and has not led specifically to the utilization of computer-based learning media. Therefore,
research into prospective teachers’ self-efficacy perceptions of technology integration in the
classroom seems to be contributive to teacher education. However, none of these studies have
explored the self-efficacy of prospective elementary school teachers in utilizing computer-
based media to support learning, which is a form of technology in learning in elementary
schools. With these facts in mind, the questions of this research are:
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1- What is prospective elementary school teachers’ level of self-efficacy in utilizing
computer-based media to support learning?

2- Is there a statistically significant difference in prospective elementary school
teachers’ self-efficacy in utilizing computer-based learning media based on gender?

3- Is there a statistically significant difference in prospective elementary school teachers’
self-efficacy in utilizing computer-based learning media based on teaching experience?

Method

This research employed the quantitative descriptive approach with the survey
method. Data were collected by means of questionnaires filled out online. The sample was
determined using purposive sampling. The sample participants represented in the study had
a unique characteristic, namely prospective elementary school teachers who had received
courses in computer education, learning innovation, and media development, were
currently taking microteaching courses, and would continue to take the teaching practice
course in the next semester. The sample participants that met these criteria were 50 students
(10 males and 40 females) in the Elementary School Education study programme at one
of the private universities in East Java province, Indonesia. The university was accredited
(Good) by the National Accreditation Board of Higher Education. The participants had
different teaching experiences. Some of them had teaching experiences or were currently
teaching either as teachers in elementary schools or as tutors in other institutions. The
response rate to the prospective teacher efficacy survey was 100%.

Research instrument

The instrument used in the study was adapted from the research instrument
Technology Integration Self-Efficacy Scale (TISES) developed by Wang et al. (2004) and
prospective teachers’ efficacy in technology integration instrument by Moore-Hayes
(2011). Moore-Hayes (2011) developed the research instrument by adapting the instrument
by Tschannen-Moran & Hoy (2001). The instrument was modified according to the present
research needs. The instrument consisted of 15 items, and each was measured using a
5-interval Likert scale with options ranging from “strongly disagree” to “strongly agree”
to explore students’ perceptions of self-efficacy in utilizing computer-based media to
support learning. A score of 1 indicates the lowest level of self-efficacy, while a score of
5 indicates the respondent’s strong self-efficacy.

Data collection and data analysis

The questionnaire consisted of 15 statements that each had 5 options ranging from
“strongly disagree” to “strongly agree” The questionnaires were in Indonesian language, so
it obtained valid data to avoid misunderstandings about the instructions and interpretation
of the items. The questionnaires were distributed online to 50 prospective elementary school
teachers. Because the right instrument is needed to obtain the correct data, testing was
done to assess the validity and reliability of the instrument. Therefore, the validity test with

Educ. Pesqui., Séo Paulo, v. 51, €279816, 2025. 7



Tri Wardati KHUSNIYAH; Herman Dwi SURJONO; Entoh TOHANI; Wuri WURYANDANI

Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) was carried
out using JASP. Then, the reliability test was carried out using Cronbach’s Alpha formula.
Descriptive statistics to find the frequency, mean percentage, and standard deviation were
conducted to measure the level of prospective elementary school teachers’ self-efficacy in
utilizing computer-based media to support learning. Then, inferential statistic independent
sample t-tests were conducted to determine significant differences of prospective elementary
school teachers’ self-efficacy based on female and male students as well as those experienced
and inexperienced. To facilitate the interpretation of descriptive statistics results, the
interpretation of the mean is based on the formula (1+2+3+4+5=15/5=3). Therefore, if the
mean is > 3.00, the level of self-efficacy is considered High. Meanwhile, if the mean is <
3.00, the level of self-efficacy is considered Low.

Results

This section presents the results of the research related to validity and reliability
tests, respondents’ background information, and the actual results related to the research
questions formulated to guide this study.

Validity and realibility tests

The validity tests performed were Exploratory Factor Analysis (EFA) and Confirmatory
Factor Analysis (CFA). First, the EFA was conducted to determine whether the 15-item statements
(variables) functioned optimally in forming the construct of self-efficacy instruments. The EFA
aims to filter out which items are the most superior or most dominant of the selected items in
forming a factor (Hair et al., 2018). The EFA in this study uses the Varimax rotation method.
The Varimax method maximizes the sum of the variances of the factor matrix’s required
loadings. The Varimax method has proven successful as an analytical approach to obtain
orthogonal factor rotations and is the most widely used (Hair et al., 2018).

The interpretation of EFA results begins with the Kaiser-Meyer-Olkin Measure of
Sampling Adequacy (KMO-MSA) value that measures sampling adequacy. This index
compares the observed correlation coefficient with the partial correlation coefficient
(Malhotra, 2020). KMO-MSA has a value that varies from 0 to 1. A high KMO-MSA
value (between 0.50 and 1.00) indicates that factor analysis is appropriate. A small KMO-
MSA value of < 0.50 indicates that the correlation between pairs of variables cannot be
explained by other variables, and factor analysis may not be appropriate. The Overall
KMO-MSA value generated in the EFA analysis is 0.64, and all items show > 0.50, so the
factor analysis process is appropriate and can be continued.

The next step was interpreting Bartlett’s test results. Bartlett’s test is used to test a
hypothesis (null hypothesis) that the variables in the research population are not correlated
(Malhotra, 2020). To determine whether the correlation between variables is large or not,
the p-value (probability) of Bartlett’s test can be compared to the significance level used
(o = 0.05). If the p-value of Bartlett’s test < 0.05, then the correlation between variables is
large enough so that factor analysis can be continued. The results of Bartlett’s Test obtain
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a p-value of 0.001 < 0.05, which means that there is a correlation between the original
variables, so the factor analysis process can be continued.

Then, the factor loading value was interpreted based on the result. Factor loading is the
correlation of each variable (item) and factor (Hair et al., 2018). Loadings indicate the degree
of correspondence between a variable and a factor, with higher loadings making the variable
representative of the factor. In EFA, each variable has loadings on all factors. According to
Malhotra (2020), at least all factor loadings should be statistically significant and greater than
0.50, ideally higher than 0.70. A factor loading of 0.70 or higher indicates that the construct
explains 50% or more of the variation in the observed variable. The distribution of item
groupings based on the results of factor loading analysis can be seen in Table 1 below.

Table 1- Factor loading result of the EFA

: Factor Loading  Validity
Factor : Items ; T
: factor1 : factor2 : factor3

tem14 079 § © o valid

tem12 i 072 © Vald

tem4 i 071 £ vald

tem13 067 © vald

, , o b jtem11 i 065 § S Valid

implementing computer-based media in classroom learning : - : : : : -

¢ item8 i 0.61 : : : Valid

tem15 061 © vald

tem5 {053 { o Valid

tem3 i 053 { o Valid

tem6 i 041 © o Invalid

, , , tem2 i o097 £ Valid

developing computer-based learning media - : : : : -

item10 : 0.72 : : Valid

Poiem9 i i 089 i Vaid

evaluating computer-based learning media Podemt i i 08 i Vaid
Coodtem7 i : ©043 ¢ Invalid

Source: Data from this research.

The results of the factor loading values analysis with the varimax rotation method are
the three factors, namely factor 1, factor 2, and factor 3. The factor loading value accepted
to form factors is > 0.50. The analysis results of factor loading value, namely item 14, item
12, item 4, item 13, item 11, item 8, item 15, item 5, and item 3 have variable correlation
values with factor 1 > 0.50. Based on the statement items that make up factor 1, it is called
self-efficacy in implementing computer-based media in classroom learning. Item 2 and item
10 have variable correlation values with factor 2 > 0.50. Based on the statement items that
make up factor 2, it is called self-efficacy in developing computer-based learning media.
Item 9 and item 1 have a variable correlation value with factor 3 > 0.50. Based on the
statement items that make up factor 3, it is called self-efficacy in evaluating computer-
based learning media. Item 6 and item 7 have factor loading values < 0.50, therefore, item
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6 and item 7 do not function optimally to explain three factors. Based on the results, there
are 3 factors formed, and 13 items have clustered in three existing factors. Meanwhile, there
are 2 items that do not function optimally to explain the three factors.

Next is the interpretation of eigenvalues. The eigenvalues of three factors are > 1
indicating a total variance explained of 58%. The items are able to explain the construct
of self-efficacy in utilizing computer-based media to support learning by 58%, the rest is
explained by other factors. The contribution of factor 1 is 28%, factor 2 is 15%, and factor
3 is 15%. The data can be seen in Table 2.

Table 2- Eigenvalues result

Rotated solution

Factors : : g

Eigenvalues  : SumSq. Loadings H Proportion var. H Cumulative
Factor 1 5.62 415 0.28 0.28
Factor 2 2.22 2.23 0.15 0.46
Factor 3 1.91 222 0.15 0.58

Source: Data from this research.

The last EFA result is a path diagram. The path diagram visually displays the
variables and factors formed. The thicker the line, the higher the factor loading value. The
path diagram is presented in Figure 1.

Figure 1- Path diagram of the EFA

X1 —
X9

. . X7 -
o X
\RC3) X10
X2
X13

X5  —
y A0 |
fRCQ}l X15
¥12

) X1 =

(R X8 —

N

: X6 -

X4

X3

Source: Data from this research.
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Based on the EFA interpretation, it can be concluded that not all items are valid.
There are 13 valid variables that have optimal functions to explain the three factors.
There are 3 factors formed, namely factor 1 (self-efficacy in implementing computer-
based media in classroom learning), factor 2 (self-efficacy in developing computer-based
learning media), and factor 3 (self-efficacy in evaluating computer-based learning media).
Variables that can explain factor 1 (self-efficacy in implementing computer-based media
in classroom learning) are items 14, 12, 4, 13, 11, 8, 15, 5, and 3. Items 2 and 10 can
explain factor 2 (self-efficacy in developing computer-based learning media). Item 9 and
item 1 can explain factor 3 (self-efficacy in evaluating computer-based learning media).

The next is CFA which is used to confirm the model formed from the EFA results.
CFA verifies the number of variables underlying the factor instrument and the pattern of
item factor loading relationships (Malhotra, 2020). CFA aims to identify the right model
that explains the relationship between a set of items and the construct. The measurement
model has good accuracy when the items involved are able to become indicators of the
measured construct, as evidenced by the low measurement error value and high component
factor loading. The model is obtained from the EFA results. Therefore, CFA confirms
whether the model that has been compiled based on the EFA fulfills the goodness of Fit
(GOF) model index or not.

The most commonly used Goodness of Fit (GOF) guides are Comparative Fit Index
(CFI), Tucker Lewis Index (TLI), Non-normed Fit Index (NNFI), Normed Fit Index (NFI),
Incremental Fit Index (IFI), Goodness of Fit Index (GFI), Root Mean Square Residual
(RMSEA), and Standardized root Mean Square Residual (SRMR). Kline (2016) and Kaya &
Altinkurt (2018) said to indicate a good fit model, CFI, NNFI, NFI, IFI, and GFI must have
values > 0.85. In addition, TLI value > 0.85 indicates a good fit model and TLI > 0.80
indicates a marginal fit (Kline, 2016) (Carlbick; Wong, 2018). RMSEA and SRMR values
< 0.08 indicate a good fit (Kline, 2016) (Carlbick; Wong, 2018) (Kaya; Altinkurt, 2018).

First, we grouped the 13 items based on the EFA results according to their respective
factors for analysis. The model was formed with GOF values of CFI = 0.57 (poor fit), TLI
= 0.46 (poor fit), NNFI = 0.46 (poor fit), NFI = 0.52 (poor fit), IFI = 0.58 (poor fit), GFI =
0.97 (good fit), RMSEA = 0.26 (poor fit), and SRMR = 0.11 (poor fit). Based on the GOF
guidelines, the majority of these results indicate that the model does not fit because the
CFI, TLI, NNFI, NFI, and IFI values are <0.80. In addition, the RMSEA value and SRMR
value > 0.08 indicate that the model does not fit. Although the GFI value is > 0.90.

Therefore, we reduced the 4 items with the lowest factor loading, namely item 3
(0.53), item 5 (0.53), item 15 (0.61), and item 8 (0.61). The final result of reducing 4 items
obtained a model with GOF values, namely CFI = 0.89 (good fit), TLI = 0.83 (marginal fit),
NNFI = 0.83 (marginal fit), NFI = 0.81 (marginal fit), IFI = 0.89 (good fit), GFI = 0.99 (good
fit), RMSEA = 0.15 (poor fit) and SRMR = 0.08 (good fit). Based on the GOF guidelines, the
majority of these results indicate that the model fit is acceptable. The model of prospective
elementary school teachers’ self-efficacy in utilizing computer-based media to support
learning consisting of 3 factors and 9 items is acceptable. The results of item selection
based on the CFA are presented in Table 3 and the fulfillment of GOF criteria is presented
in Table 4.
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Table 3- Validity results of the CFA

Items Statements CFA
Factor 1. Implementing computer-based media in classroom learning
item 14 | feel confident that | will be comfortable using computer-based learning media in my teaching Valid
item 12 | feel confident | can regularly incorporate computer-based learning media into my lessons. Valid
item 4 | feel confident to determine why, when, and how to use computer-based learning media Valid
item 13 I feel cqnfident abgut assigning and grading projects using computer-based learning media to improve Valid
 instructional practices :
item 11 | feel confident | can provide individual feedback to students during computer-based learning media use Valid
item 8 | feel confident that | can help students when they have difficulty with computer-based learning media Invalid
item 15 | feel confident that, as time goes by, my ability to address my students’ technology needs will continue nvalid
: to Improve :
item 5 | feel confident to utilize the computer-based learning media that | have developed. Invalid
item 3 | can integrate computer-based media into classroom learning well Invalid
Factor 2. Developing computer-based learning media
item 2 | feel confident in my ability to develop computer-based media to support learning : Valid
item 10 | fee! conﬁdent that | can motivate my students to participate in developing computer-based learning Valid
: media projects :
Factor 3. Evaluating computer-based learning media
item 9 | feel confident | can effectively monitor student’s computer use for project development in my classroom Valid
item 1 | am competent in selecting and utilize various computer-based media to support learning ' Valid
Source: Data from this research.
Table 4- Goodness of fit criteria fulfilment
Criteria . Target GOF Result
CFl > 0.85 (good fit), > 0.80 (marginal fit) 0.89 ' good fit
T > (.85 (good fit), > 0.80 (marginal fit) 0.83 marginal fit
NNFI > 0.85 (good fit), > 0.80 (marginal fit) 0.83 marginal fit
NFI > 0.85 (good fit), > 0.80 (marginal fit) 0.81 marginal fit
IFI > 0.85 (good fit), > 0.80 (marginal fit) 0.89 good fit
GFI > 0.85 (good fit), > 0.80 (marginal fit) : 0.99 good fit
RMSEA < 0.08 (good fit) 0.15 poor fit
SRMR <0.08 (good fit) 0.08 good fit

Source: Data from this research.

Next is the interpretation of factor loading. The CFA results show that all items
already have factor loading > 0.50, so they are declared valid. The items proved to be able
to measure the construct in each factor. Each factor is also able to distinguish between
one factor and another. The factor loading data from the CFA is presented in Table 5, and
the model plot formed is presented in Figure 2.
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Table 5- Factor loading results of the CFA

Factor Items Factor Loading Validity
L itemi2 0.84 L vald
implementing computer-based media in the classrooms item 4 0.82 Valid
tem11 ¢ 061 © o Valid
tem14 072 { o Valid
tem13 0.59 © o Vaid
developing computer-based learning media item 2 0.75 Valid
tem 10 0.98 { Valid
evaluating computer-based learning media P ftem9 0.93 o Vald
tem1 0.90 o Valid

Source: Data from this research.

Figure 2- Final model plot from the CFA

icmitcl

Source: Data from this research.

The reliability test was then carried out using Cronbach’s Alpha formula. The items
are reliable if Cronbach’s alpha value > 0.60. The results of Cronbach alpha are presented
in Table 6. Based on the results of the validity and reliability analysis of EFA and CFA, it
can be concluded that the three factors consisting of 9 items of prospective elementary
school teachers’ self-efficacy in utilizing computer-based media to support learning can
be used as a measuring instrument because it is proven to be able to measure constructs,
valid, and reliable.
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Table 6- Cronbach’s alpha result

Factors Coefficient o Reliability

implementing computer-based media in classrooms 0.84 Reliable
developing computer-based learning media 0.85 Reliable
evaluating computer-based learning media 0.91 Reliable
Total 0.83 Reliable

Source: Data from this research.
Demographics profile of the participants
Participants of this study were prospective elementary school teachers who were

divided into two groups based on their gender and teaching experiences. The data collected
are presented in Table 7 below.

Table 7- Demographic profile of the participants (N=50)

Sub-scale Frequency Percentage %
Male 10 20
Gender : :
Female : 40 : 80
Inexperienced 16 32
Teaching experience
Experienced : 34 : 68

Source: Data from this research.

Table 7 shows that there were 10 males (20%) and 40 females (80%) participating
in this study. This showed that the majority of participants were female prospective
elementary school teachers. Meanwhile, based on teaching experience, 16 people (32%) were
inexperienced in teaching, and 34 (68%) people were experienced. The teaching experience
refers to the participants’ experience in teaching as part-time teachers in elementary schools
and tutors in other institutions. This result shows that prospective elementary school teachers
already have experience in carrying out the profession as teachers.

The level of prospective elementary school teachers’ self-efficacy in utilizing computer-based
media to support learning

The first research question is to measure the level of prospective elementary school
teachers’ self-efficacy in utilizing computer-based media to support learning in which
the data were obtained from a self-efficacy questionnaire distributed online. Descriptive
statistic was used to determine the mean and standard deviation of each item in the
questionnaire. The mean and standard deviation indicate prospective elementary school
teachers’ level of self-efficacy in utilizing computer-based learning media. The results of
the analysis are presented in Table 8.
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Table 8- The level of prospective elementary school teachers’ self-efficacy in utilizing computer-based
media to support learning (N=50)

No. : ltem Mean SD
1. ltem 4 L 410§ 009

2. ltem 11 412 0.09

3. [tem 12 418 0.09
4. ltem 13 414 0.08
5. ltem 14 3.80 0.10
Total Factor 1. Implementing computer-based media in classrooms 20.34 0.36
1 ttem 2 L 404 i 0.0

2. ltem 10 4.08 0.09
Total Factor 2. Developing computer-based learning media 8.12 0.18
1 ftem 1 . 39 | 008

2. ltem 9 4.02 0.08
Total Factor 3. Evaluating computer-based learning media 7.98 0.15
Tota L 3644 © 052

Source: Data from this research.

Table 8 shows that prospective elementary school teachers have a high level of
self-efficacy (shown by the mean values which are higher than 3.00 on each item). The
item with the highest value is item 12 (M = 4.18; SD = 0.09). This item shows the belief of
prospective elementary school teachers in regularly incorporate computer-based learning
media into lessons. Those who show positive attitudes and perceptions as well as high
confidence to use technology are more likely to use technology for teaching. In addition,
high technology acceptance can increase teachers’ trust in educational technology and
willingness to change learning practices by utilizing technology (Holden; Rada, 2011).

The statistical differences between prospective elementary school teachers’ self-efficacy in
utilizing computer-based learning media and gender

The second research question aims to identify whether there are statistically
significant differences in the prospective elementary school teachers’ self-efficacy
in utilizing computer-based learning media based on gender. In terms of gender and
computer self-efficacy, female prospective elementary school teachers are relatively less
confident and feel more anxious about using computers than male prospective elementary
school teachers (He; Freeman, 2010). Data analysis was conducted using the independent
sample t-test. The result of the analysis is presented in Table 9.
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Table 9- Analysis results of prospective elementary school teachers’ self-efficacy based on gender (N=50)

No. i Item i Subscae i N i Mean : SD i t i df { p-ale
Factor 1
: : Male f10 f 400 P 094 : :
1.0 ftemd ; ; ; © 054 i 48 i 059
: H Female : 40 : 413 : 0.56 H H :
: s Male S0 f 430 P 082 s :
2. i femtl ; ; ; ©1.02 ¢ 48 i 032
: : Female : 40 : 4.08 ¢ 057 : :
g g Male P10 ¢ 450 ¢ 085 g g
3. 1 lem12 : : : © 175 ¢ 48 i 009
: : Female : 40 : 410 059 : :
: s Male foq0  f 450 P07t s :
4. i ltem13 i ; ; ; © 232 i 48 i 002
: : Female : 40 : 4.05 : 050 : :
g g Male St ¢ 410 8 074 g g
5. i ltem14 i : : : © 154 i 48 i 013
: : Female : 40 : 3.73 H 0.68 H H H
Factor 2
5 5 Male S 10 ¢ 380 i 063 5 ;
1.0 ftem2 ; ; ; © 122 ¢ 48 i 023
: : Female : 40 : 4.10 P07 : :
: s Male fof0 f 410 P 057 s :
2. i ftem10 i : ; ; ©o011 i 48 i 092
: : Female : 40 : 4.08 : 0.69 : : :
Factor 3
; ; Male f10  f 0 380 i 042 : ;
1.8 ftem1 ; ; ; © 106 : 48 i 029
: : Female : 40 : 4.00 ¢ 056 : :
g g Male fo10 ¢ 400 ¢ 067 i g g
2. i Item9 i : : : © 013 ;48 i 090
: : Female : 40 : 4.03 : 0.53 : : :

Source: Data from this research.

Table 9 shows that only item 13 (p-value = 0.02) statistically significant difference
in the level of self-efficacy based on gender because it has a p-value < 0.05 which is
related to confidence about assigning and grading projects using computer-based learning
media to improve instructional practices. It shows that male prospective elementary teachers
have higher self-efficacy (M=4.50; SD=0.71) than female prospective elementary teachers
(M=4.05; SD=0.50). Although only one item has significant difference, both male and
female prospective elementary school teachers have a high level of self-efficacy in utilizing
computer-based learning media because the mean is > 3.00. Male prospective elementary
school teachers show the highest self-efficacy level in item 12 (M=4.50; SD=0.85), which is
related to confidence to regularly incorporate computer-based learning media into lessons.
Meanwhile, female prospective elementary school teachers show the highest level of self-
efficacy in item 4 (M = 4.13; SD = 0.56), which is related to determining why, when, and
how to use computer-based learning media. The results show that teachers’ familiarity with
digital technology is very important. The familiarities are shown by learning intensively,
caring about developments, as well as being technologically literate, critical, and creative
in using various digital media and learning resources to support learning. Familiarity with
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digital technology will provide a comprehensive understanding of determining media and
learning resources critically and creatively (Kholifah et al., 2023).

The statistical differences between prospective elementary school teachers’ self-efficacy in
utilizing computer-based learning media and teaching experiences

The second research question aims to identify whether there is a statistically
significant difference in the level of self-efficacy between those with experience and those
with no experience in teaching. This aspect needs to be investigated because prospective
teachers who have teaching experience commonly know how to conduct interesting
learning. The collected data were analyzed using an independent sample t-test. The result
of the analysis is presented in Table 10.

Table 10- Analysis results of prospective elementary school teachers’ self-efficacy based on teaching
experiences (N=50)

No. : ltem Sub-scale N Mean SD t df p-value
Factor 1
\ hnexperienced | 16 i 388 | 062 ! g g
1. ¢ ltem 4 : : : : s =172 48 : 0.09
: : Experienced P34 421 2 064 : :
: L hexperienced  : 16 i 400 | 063 ! : :
2. ltem 11 i : : : = -093 48 : 0.36
: : Experienced 3 1 418 1 063 : :
g © nexperienced i 16 i 388 i 062 g g
3. ltem 12 : ; : : T 234 1 48 : 0.02
: s Experienced P34 i 432 0 064 s :
: {  nexperienced i 16 i 406 i 057 : :
4. ltem 13 : : : : : -065 48 : 0.52
: : Experienced P34 ¢ 418 1 068 : :
: : Inexperienced 16 3.56 063 : : :
o i ltem 14 ; : ; ; : -1.68 48 : 0.10
: : Experienced : 34 i 301 P07 : :
Factor 2
§ Inexperienced L6 P o400 o073 § §
1. ltem 2 : : : : s -0.28 48 : 0.78
: : Experienced 3 1 406 i 069 : :
g © Inexperienced i 16 i 406 i 068 g g
2. ltem 10 : R H H : -013 48 : 0.90
: : Experienced : 34 409 i 067 : :
Factor 3
L nexperienced | 16 © 400 | 052 ! : :
1. ltem 1 : : : : - 036 48 : 0.72
: : Experienced P03 1 39 ¢ 055 : :
: : Inexperignced 16 4.00 052 : :
2. ltem 9 ; ; : : A % VA 48 : 0.86
: : Experienced : 34 i 403 i 058 : :

Source: Data collected during this research.
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Table 10 shows that only item 12 (p-value = 0.02) has a statistically significant
difference between prospective teachers’ self-efficacy with teaching experience because it
has a p-value < 0.05. This item is related to confidence to regularly incorporate computer-
based learning media into lessons. It shows that experienced prospective elementary school
teachers (M=4.32; SD=0.64) have higher self-efficacy than the inexperienced (M=3.88;
SD=0.62). Although only one item has significant differences, both inexperienced and
experienced prospective elementary school teachers have a high level of self-efficacy
in utilizing computer-based to support learning because the mean results are > 3.00.
Inexperienced prospective elementary school teachers have a high level of self-efficacy in
item 13 (M=4.06; SD=0.57). Meanwhile, prospective elementary school teachers who have
experience in teaching have a high level of self-efficacy in item 4 (M = 4.21; S = 0.64). These
results indicate that prospective elementary school teachers who have experience working
as teachers have confidence in selecting and using various kinds of computer technology to
support learning and integrating computer-based learning media in classrooms.

Discussion

This study found that prospective elementary school teachers have fairly positive
self-efficacy beliefs in utilizing computer-based media to support learning. These beliefs
include confidence in implementing computer-based media in the classroom learning,
developing computer-based learning media, and evaluating computer-based learning
media. It is in line with a study by Keser; Karaoglan Yilmaz; Yilmaz, (2015), which
showed that there was a very positive and significant correlation between prospective
teachers’ self-efficacy towards technology integration and TPACK competency level. It
indicates that an increase in TPACK competency level may increase the perception of self-
efficacy towards technology integration. Teacher education institutions should follow up
on the high level of prospective elementary school teachers’ self-efficacy by providing
teaching training that integrates technology in a real way as an example of the practice
of developing learning media in which the products are utilised in learning both in and
outside the classrooms.

The results of the present study show that there are statistically significant
differences of prospective elementary school teachers’ self-efficacy in utilizing computer-
based learning media based on gender and teaching experiences. First, gender only affects
the prospective elementary school teachers’ self-efficacy in assigning and grading student
project assignments. In this case, male prospective teachers have greater self-efficacy
than female prospective teachers. A study by Cassidy; Eachus, (2002) showed that male
teachers had significantly higher computer self-efficacy than female. The rest, other items
did not show significant differences in the prospective teachers ‘ teachers’self-efficacy
based on gender. The result of this study are directly proportional to the study by Keser;
Karaoglan Yilmaz; Yilmaz (2015). It was found that there was no statistically significant
difference between the TPACK competency levels of male and female students. In other
words, gender has no impact on the level of TPACK competence. Then, reserach by Kusuma
(2023) also showed that there was no difference in the way male and female student
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teachers integrated technology into the learning of speaking skills during online learning.
Meanwhile, previous research by Almekhlafi; Ismail; Al-Mekhlafy (2016) support the claim
that males were more comfortable using technology in teaching, perceived themselves as
having more expertise, and integrated technology into learning. On the other hand, the
findings also showed that there were many similarities in terms of technology integration
between male and female teachers in using technology inside and outside classrooms.
Therefore, further research needs to be conducted to find out other factors related to
technology integration and gender.

Second, teaching experience only affects the prospective elementary school teachers
in regularly incorporating computer-based learning media into lessons because the rest
are not affected. In this case, prospective teachers who have teaching experience have
greater self-efficacy than prospective teachers who do not have teaching experience.
Research conducted by Al-Awidi & Alghazo (2012) examined the effect of pre-service
teachers’ teaching experience on their self-efficacy in technology integration. The research
found that teaching experience significantly affected their self-efficacy in technology
integration. Prior teaching experience provided the benefit of preparing pre-service
teachers to integrate technology in learning (Sun; Strobel; Newby, 2017). This means
that prospective teachers’ teaching experiences help foster self-efficacy in technology
integration because they can practice what they have learned previously. Meanwhile,
research by Saltan; Arslan (2017) showed that considering the impact of experience, it
could be expected that pre-service teachers’ TPACK scores would be lower than in-service
teachers. However, the results did not show a significant difference.

The results of the study illustrate that gender and work experience are not the
dominant factors affecting the self-efficacy of prospective student teachers if teacher
education institutions provide well-planned classes to prepare them for the teaching
profession. Therefore, teacher education institutions should provide opportunities for
students to practice using educational technology in real classrooms (Khusniyah et al.,
2023). They also need to always update the materials so that prospective teachers are able
to develop specialised situations and knowledge about using educational technology in
classrooms. In this way, teacher education institutions may produce teacher candidates
who are able to teach by integrating technology such as implementing computer-based
media in classroom learning, developing computer-based learning media, and evaluating
computer-based learning media.

Limitation

This study was limited to a small sample. The results would be different if a
larger sample was used. However, the use of rigorous statistical methodology and high
measurement validity provide confidence in the results obtained. Further research is
needed to expand on the impact of gender and teaching experience on self-efficacy in the
use of computer-based learning media with a larger sample.
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Conclusion

The prospective elementary school teachers have fairly positive self-efficacy beliefs
in utilizing computer-based media to support learning. These beliefs include confidence
in implementing computer-based media in the classroom learning, developing computer-
based learning media, and evaluating computer-based learning media. Therefore, teacher
education institutions must facilitate the improvement of self-efficacy by providing
opportunities to practice using educational technology in real classrooms. Then, gender
only affects self-efficacy in assigning and grading projects using computer-based learning
media to improve instructional practices. Meanwhile, teaching experience only affects
self-efficacy in regularly incorporating computer-based learning media into lessons. In
other word, gender and teaching experience have not prevalently influenced prospective
elementary school teachers’ self-efficacy in utilizing learning media to support learning.
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