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Abstract: Research on teaching anxiety has increased dramatically during the previous two 
decades. Teachers who experience significant anxiety in the classroom are also more likely to lack 
confidence in their abilities. How teachers evaluate their pedagogical abilities in areas like 
TPACK and ICT literacy may potentially play a role in the development of teaching anxiety. We 
have 458 pre-service teachers in Indonesia and Malaysia who are immersed in a specific training 
program. To choose our samples, we relied on a criteria sampling strategy. Structural equation 
modeling (SEM) is a powerful statistical analysis method for theory creation because it allows 
researchers to test ideas about connections between observable and latent variables while also 
analyzing those associations. The result of the study state that pre-service teachers' levels of ICT 
literacy is influenced by the beliefs teachers hold about the relationship between TPACK and ICT 
literacy, as revealed by the structural equation model designed to examine this relationship. The 
author agrees that more research is always needed in this field but believes that the results of this 
study could be valuable to other researchers interested in beginning new studies or expanding 
existing studies linked to the ICT literacy paradigm.  
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INTRODUCTION 

Over the past 20 years, more and more study has been done on occupational anxiety in teaching. 
This reflects a growing interest in the topic worldwide (e.g., Bringula et al., 2021; Lea, 2019). 
Connie (2020) shows that 60% and 70% of teachers experience anxiety, and 30% feel burned out. 
Also, Agus and Mastika (2018) say that teachers have one of the highest amounts of anxiety at 
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work compared to other jobs.  There is proof that teacher anxiety has adverse effects on teachers' 
mental health (Matoti & Lekhu, 2016), teachers’ beliefs (Uysal & Dede, 2016), and student's 
academic performance (Omar et al., 2020). This has led to what some call a "teacher exodus" 
across the country (Fisher, 2019). It has been noticed that teachers who feel much anxiety in the 
classroom also tend to have less belief in their skills (Uysal & Dede, 2016).  

Teaching anxiety has also been linked to how they see their skills in the classroom (Bringula et 
al., 2021), what they think about their abilities (Novak & Tassell, 2017), and how they feel about 
mathematics (Ramirez et al., 2018). Ersozlu (2019) examined the link between teaching anxiety 
and epistemological views among future teachers. In the same study, anxiety about content 
knowledge, attitude towards mathematics teaching, and pedagogical content knowledge were all 
found to be negatively correlated with constructivist beliefs, which are part of beliefs about 
mathematics teaching and learning. Anxiety about self-confidence was also negatively correlated 
with constructivist beliefs, but only at a low level. Wilson (2018), also did a similar study with 
mathematics teachers. Still, there are studies on different methods that could help with 
mathematics teaching anxiety and typical methods tend not to work (Connie, 2020; Omar et al., 
2020). 

Also, Eickelmann and Vennemann (2017) say that the greater use of technology in mathematics 
education over the past two decades has likely led to a decrease in teachers' anxiety about teaching 
mathematics. If this is true, then the goal of Barry (2017) and Bouzid et al. (2021) has been met. 
Technological Pedagogical Content Knowledge (TPACK) is one type of technology skill that 
teachers should have. Still, there aren't many studies on how TPACK and mathematics anxiety are 
related in real life. More study must give us a fuller picture of what's happening here. Experiments 
mentioned in the research on TPACK and anxiety have shown that worry about teaching 
mathematics goes down. Exercises based on WebQuest (Nejem & Muhanna, 2018) and GeoGebra 
(Eickelmann & Vennemann, 2017) have been found to make teaching mathematics less stressful. 
But there isn't much study on how technology affects mathematics anxiety in the classroom. Nisfah 
and Purwaningsih (2018) looked at how TPACK competencies and teachers' feelings about using 
technology in the classroom connect to mathematics teaching anxiety. In addition, mathematics 
teachers who used technology to help them with their work said they felt less stressed. Prestridge 
(2018) meta-analysis showed that using technology to teach mathematics made teachers less 
worried about mathematics. Also, learning experiences made with GeoGebra (Velázquez & 
Méndez, 2021) and content-based and technology-supported projects (Nejem & Muhanna, 2018) 
helped teachers feel less afraid of mathematics. Lastly, there have been no studies done that look 
into the link between TPACK and mathematics anxiety. 

Naziri et al. (2019) argue that much work must be done to fully understand how students' 
technology pedagogical and subject knowledge, along with some information, communication, 
and technology (ICT) literacy, could affect how teachers teach. So, many programs that train 
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teachers for the classroom include ICT literacy in their course modules or have separate units on 
how to use these tools to teach. While there has been more focus on digital problem-solving skills 
in society (Hatlevik & Arnseth, 2018), there has been more interest in how ICT can be used in 
educational settings. Because of this, mathematics teachers need to have a firm grasp of how to 
use ICT in the classroom and evaluate their students' progress in mathematics while using ICT 
themselves (Gurcay et al., 2018). Peters-burton (2019) says that teachers' knowledge, views, and 
attitudes have much to do with how well ICT is used and integrated with the classroom. 

This study examined how teachers' anxiety is affected by how teacher training programs use ICT 
literacy to help teachers feel less anxious about teaching. On the other hand, few studies show how 
these three things are related, and teaching anxiety is a variable that can't be ignored in the 
relationship between TPACK and teachers' views about ICT literacy. So, this study aimed to 
examine how mathematics teaching anxiety works as a bridge between TPACK and teachers' 
beliefs. Then, there's the linked concept of how ready mathematics teachers are for ICT literacy. 
So, this study aimed to determine how mathematics anxiety affects the relationship between 
TPACK and teachers' views about ICT literacy. The researchers used structural equation modeling 
(SEM) because it can account for measurement errors and show both direct and indirect links 
between factors, which regression analysis can't do. An evaluation of preservice teachers in this 
area will likely add to the body of knowledge because these three factors significantly affect how 
students learn. 
 

LITERATURE REVIEW 

Teaching Anxiety 

Several widely used strategies for teaching arithmetic have been connected to elevated stress levels 
among teachers. The teacher's aptitude or knowledge of the issue, the teacher's attitude toward the 
topic, the teacher's reaction to queries or clarification requests from students, and the teacher's 
public humiliation in front of the class are all factors. But when it comes to teacher stress, Bouzid 
et al. (2021) zero attention to the teachers' subjective experiences in the classroom, including how 
they feel, how they are evaluated, and where they choose to pursue their education. This indicates 
that their performance in the mathematics lesson reflects the teacher's anxiety about the topic. 
Potential classroom anxiety causes include a lack of self-assurance, tiredness from teaching, and 
concern about the student's learning ability. Students' self-efficacy, grade anxiety, future, in-class, 
and assignment factors are also used as indicators of anxiety and attitude in the mathematics 
classroom (Ersozlu, 2019). 

Teacher’s Beliefs 

Teachers have strong opinions about the nature of the knowledge (Prestridge, 2018), what makes 
for good teaching, and how students should be trained (Ellerani & Gentile, 2018). To characterize 
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these convictions, however, much more theoretical work is needed (Berger et al., 2018). According 
to Masibo and Barasa (2017), there are three distinct approaches to teaching mathematics: 
techniques that emphasize the students, methods that prioritize the transfer of knowledge, and 
methods that stress student performance. Teachers with a learner-centered vision see mathematics 
instruction as a group effort to build knowledge. In mathematics education, there are two primary 
schools of thought: those that emphasize conceptual understanding and those that emphasize the 
development of procedural fluency. Several authors contrast teachers who focus on school subjects 
and teachers who focus on student growth (Han et al., 2017). 

TPACK 

TPACK is the intersection of three types of expertise: technological, instructional, and subject 
matter. From this intersection, discussions expanding to include the overlap of PCK, TPK, and 
TPK were often launched (Koehler et al., 2014). A more recent moniker for TPCK is TPACK, 
which stands for the "whole package" of skills needed to effectively incorporate digital tools into 
mathematics education for both the teaching and learning (Suharyati et al., 2022). As a result, the 
relevance of the relationship between these concepts is being more widely acknowledged. Because 
of the ever-changing nature of technology, students, teachers, and classroom contexts, it is crucial 
that teachers have a flexible framework for understanding the knowledge teachers need to design 
curriculum and instruction that focuses on preparing students for mathematical thinking and 
learning with digital technologies (Sunman, 2022). 

ICT Literacy 

Researchers Hatlevik and Arnseth (2018) found a correlation between a person's computer literacy 
and ICT literacy (also known as computer fluency, computer competence, cyber literacy, digital 
literacy, or electronic literacy). This electronic, digital, or ICT literacy encompasses many skills, 
including reading, writing, exchanging information, and communicating. ICT literacy has been 
connected to the ability to use various software programs, including those used for word 
processing, spreadsheets, and presentations. These ideas allow us to evaluate teachers' familiarity 
with digital and computer technologies. The original "ICT literacy" concept heavily emphasized 
knowing and understanding the basics of utilizing a computer (Novita & Herman, 2021). Common 
computer hardware knowledge, program fluency, the ability to articulate one's computing 
preferences, and skill with application management are all indicators of a user's computer literacy 
level. 

 

METHOD 

Research Design 

This study set out to answer the question, "How do teaching anxiety, teacher beliefs, TPACK 
skills, and ICT literacy all relate to one another?" Anxiety about the classroom was thought to 
influence the relationship between teachers' ICT literacy and their TPACK attitudes and practices. 
Hence, the researchers employed a causal survey approach to determine a possible relationship 
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between variables. This method works within a cause-and-effect framework (Kline, 2017) to 
determine how various elements interact. By simultaneously testing hypotheses about correlations 
between observable and latent variables and analyzing those relationships, structural equation 
modeling (SEM) provides a potent statistical analysis tool for the theory development (Byrne, 
2019). Also, SEM can be utilized to obtain more believable results because it calculates linear 
relations between variables more correctly than regression and path analysis (Bauldry, 2019). The 
resulting study plan is shown in Figure 1. 

 
Figure 1: Model of Study 

Meanwhile, these are the seven hypotheses that will guide this research: H1: Teachers' beliefs in 
their ability to use ICT literacy effectively; The use of ICTs is associated with TPACK, as stated 
in H2; Hypothesis 3: Teaching anxiety in the Classroom Reduces ICT Literacy. H4: Teacher views 
are inversely connected to anxiety when teaching; H5: Teacher TPACK is inversely associated 
with anxiety. Two hypotheses are tested here: H6: teaching anxiety moderates the connection 
between teachers' beliefs and ICT literacy; and H7: teaching anxiety moderates the connection 
between teachers' TPACK and ICT literacy. 

Participants 

To assess hypothesized correlations when there is even a slight measurement error, using the 
standard error of the mean necessitates a sample size greater than N (Kline, 2017). As a result, in 
Indonesia and Malaysia, 458 pre-service teachers are concentrating on a program tailored to the 
four categories (grade, gender, locations, and the use of technology per day). We used a criteria 
sampling method to pick our samples. Pre-service mathematics teachers must have completed 
coursework in analysis, geometry, algebra, statistics, probability, and computer-assisted 
mathematics education. Because the study took place towards the end of the 2020-2021 school 
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year, participants could sign up for TPACK competencies and field courses. Table 1 shows a 
breakdown of the participants by four categories. 

Category Sub-category Total Percentage (%) 
Grade Third 48 10.48 
 Fifth 131 28.60 
 Seventh 279 60.92 
Gender Male 248 54.15 
 Female 210 48.85 
Location Urban 292 63.80 
 Sub-urban 166 36.24 
The use of technology 
per day 

< 3 hours 28 6.11 
3 – 5 hours 242 52.84 
> 5 hours 188 41.05 

Table 1: The Participants of the Study 

 

Data instruments 

Mathematics Teaching Anxiety Rating Scale 

Michael (2018)-created a scale that aspiring mathematics and elementary school teachers can use 
to assess their anxiety levels about teaching mathematics. The 23-item scale is divided into four 
categories, and respondents were given the option of selecting a response between 1 (strongly 
agree) and 5 (strongly disagree) on a Likert scale. Anxiety in the classroom can be broken down 
into two categories: mathematics teaching anxiety (KsM) and pedagogical content knowledge 
anxiety (KsP). Bayat (2018), reported a Cronbach's Alpha for this scale of 0.91; the current study 
confirmed that value, locating it at 0.90. The maximum possible score is 115, while the minimum 
is 23. The score reflects the degree to which a potential teacher is anxious about leading a 
mathematics lesson. The first ten items are listed in the wrong sequence. Exploratory factor 
analysis of the scale's validity reveals that the factor loadings for the 23 items range from 0.528 to 
0.857, explaining 56.5% of the total variance. 

Technological Pedagogical Content Knowledge Scale 

To evaluate the TPACK skills of aspiring mathematics teachers, Valtonen et al. (2019) created a 
scale. There are nine groups, each including five items (5 = I am thoroughly competent, 1 = I am 
entirely inept) from the 5-point Likert scale. Examples include TK ("technological"), CK 
("Content"), PK ("pedagogical"), PCK ("pedagogical content"), TCK ("technological content"), 
TPK ("technological pedagogical content"), TPCK ("technological pedagogical content 
knowledge"), and so on (for "technological pedagogical content"). For this study, researchers 
employed both online and offline TPK and evaluated the results using eight criteria. Scores range 
from a high of 295 down to a low of 59. No items on the scale have inverse-coded counterparts. 
Higher exam scores indicate more TPACK competence amongst preservice teachers. The present 
study confirmed the 0.97 value reported by Fitri (2019) for the Cronbach's Alpha of this scale. 
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Factor loadings for the 59 items on the scale ranged from 0.495 to 0.797, explaining 66.2% of the 
total variance, as shown by exploratory factor analysis of the scale's validity. 

Teaching Beliefs Scale 

Both the treatment and control groups filled out the Teaching Beliefs questionnaires in person. 
There are three components to the TB scale: the belief in mathematics (KpSM), the belief in 
teaching and learning (KpPM), and the belief in the use of technology (KpPT) (Connie, 2020). 
The survey includes 55 questions. Each respondent saw the same set of questions in the same order 
since the random number generator chose them. After recalibrating the scale using the information 
from both surveys, only 21 of the original 55 questions made it into the final survey. 

ICT Literacy Scale 

As the prevalence of ICT and digital technologies grows, Markauskaite (2019), presented a model 
based in part on the language competency model given by Hatlevik and Arnseth (2018). Current 
definitions of digital literacy stress a wide range of language skills, including procedural 
competence (LiPP), social-digital competence (LiES), digital discourse competence (LiPO), and 
strategic competence (LiPK). Many dimensions of digital competency are essential for efficient 
"diagnosis, analysis, and repair of learners' digital requirements" (Abdulteeef & Khateeb, 2017). 

Data Collection 

The pre-service teachers were initially briefed on the study's goals. Due to the technical issues 
regarding the two countries participants, 458 willing individuals took the tests online using Google 
Forms. Standard method bias can be avoided by collecting data from many sources or by collecting 
data on the dependent, independent, and moderator variables at intervals apart from one another 
(Hollweck, 2016). All three scales were completed by the same people, who received them one 
week apart. Each scale took the pre-service teachers five days to complete. The respondents took 
their time completing the questionnaires. We couldn't include 32 scale forms since they were either 
randomly filled out or extreme outliers. 

Data Analysis 

Path analyses were run on the model's measurement and structural components to determine 
whether AMOS fit the data well. SEM model fits were evaluated using several different metrics, 
including the chi-square to the degree of freedom (Chi-square/df) ratio, root mean square error of 
approximation (RMSEA), standardized root mean square residual (SRMR), normed fit index 
(NFI), non-normed fit index (TLI), and comparative fit index (CFI) (Harahap et al., 2020). The 
difference test was run after each round of error binding, and appropriate indices and chi-square 
significance were evaluated between the old and new models. ICT Literacy was tested as a 
dependent variable, and TPACK and Teachers' Beliefs are independent variables via the moderator 
variable of mathematics anxiety. There are three prerequisites for conducting a moderator analysis 
(Syafiq et al., 2022). 

First, the independent and dependent variables must have a strong and direct relationship. Second, 
the independent and moderator variables should be related by linear regression. Lastly, when the 
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effect of the moderator variable is removed, the link between the dependent and independent 
variables should weaken (absolute value) to demonstrate the moderating role in the moderator 
model. Field Bauldry (2019) states that the moderator variable may entirely or partially explain 
the underlying link between dependent and independent variables. When the moderator explains 
the entire relationship, it is termed the full moderator. When the moderating variable is included 
in an analysis of a full moderator, the relationship between the dependent and independent 
variables weakens and becomes statistically insignificant. Partial moderator occurs when the link 
between the dependent and independent variables is too complex for the moderator variable to 
capture fully. There is still a substantial association between the dependent and independent 
variables, but the effect coefficient and degree of significance have decreased. Following the 
advice of Preacher and Hayes, we conducted a bias-corrected bootstrapping approach using AMOS 
to examine the potential impact of Teacher Beliefs, ICT literacy, and TPACK competence on 
mathematics teaching anxiety. The confidence interval was secured by increasing the sample size 
to 5.000. For Bootstrap assessments of moderator effects to be valid, the 95% confidence interval 
must contain at least one value that is not zero (Kline, 2017). 

The Bootstrapping for Moderated Model 

To estimate a population parameter, statisticians use "bootstrapping," which involves drawing and 
replacing samples from the population many times. Estimating a parameter directly from the 
dataset using this method is impractical. Hence a sampling strategy is employed instead. The 
dataset stands in for the population in this scenario, and the samples are constructed to represent a 
range of possible outcomes in the actual population. Between one thousand and ten thousand 
samples are collected on average. The bootstrap method can produce confidence intervals for your 
statistical estimate, which could be helpful. This provides us with crucial information regarding 
the likely value of a parameter in contrast to the single number provided by the p-value, which 
evaluates the likelihood of our statistic under the null hypothesis. 

Direct and indirect effects can be broken down and comprehended using the moderated model. 
People form opinions depending on their interactions with one another. The only things keeping 
these two nouns apart are the free modifier and the modifier. A free mod's immediate effect is 
modified by an intermediate mod (Masunga et al., 2021). An example of the intermediate effect at 
work explaining how two shapeshifters (Hair et al., 2014). If it can successfully shift the dynamic 
between the two main modifiers, we can call him a full moderator (complete moderator). If two 
modifiers are related, but not exclusively through an intermediary moderator, then there is partial 
moderator between them (Byrne, 2019). 
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RESULT AND FINDINGS 

Participant Profile 

Pre-service teachers from two universities in Indonesia and Malaysia comprised 458 participants. 
Whereas 248 (or 54.15%) of the students are men, only 210 (or 45.85%) are women. Of 279 
students who have completed all seven semesters of their degree program, 28.60% are in their third 
semester, 48 are in their fifth semester, and 34.41 are in their seventh semester. Most students 
(63.80%) are in metropolitan regions, while just 166 are in rural areas. Just 28 students have access 
to the internet for less than 3 hours per day, whereas 242 have access between 3 and 5 hours per 
day, and 188 have access for more than 5 hours per day. 

Reliability and Constructs Consistency 

Constructs 
Sub-

Constructs 
Factor 
loading 

CR >0,6 AVE > 0.5 
Alpha Cronbach 

>0.70 
Decision 

Teacher’s Beliefs 
(TB) 

KpSM 0.773 0.682 0.533 0.766 Achieved 

KpPM 0.795 0.782 0.554 0.722 Achieved 

KpPT 0.793 0.645 0.576 0.775 Achieved 

Teaching Anxiety 
(TA) 

KsM 0.883 0.663 0.658 0.856 Achieved 

KsP 0.739 0.637 0.522 0.738 Achieved 

Technological 
Pedagogical 
Content 
Knowledge 
(TPACK) 

PT 0.774 0.718 0.635 0.883 Achieved 

PP 0.772 0.692 0.656 0.875 Achieved 

PKP 0.794 0.634 0.585 0.826 Achieved 

PKT 0.733 0.786 0.567 0.778 Achieved 

PPT 0.723 0.751 0.644 0.752 Achieved 

ICT Literacy 
(ICTL) 

LiES 0.863 0.637 0.734 0.731 Achieved 

LiPP 0.773 0.678 0.674 0.889 Achieved 

LiPK 0.873 0.765 0.552 0.777 Achieved 

LiPO 0.753 0.643 0.641 0.754 Achieved 

Table 2: The Cronbach Alpha, CR, AVE, and Factor Loading 

The consistency with which a measurement represents a concept is an excellent indicator of its 
reliability; one way to quantify this consistency is with Cronbach's alpha. The reliability coefficient 
that results from such an exhaustive measure assessment can take any value between 0 and 1. If 
there is a strong relationship between the items on an infinite scale, the alpha will be close to 1, 
while if there is no relationship, the alpha will be close to 0. (i.e., they share no covariance). High 
alpha coefficients for items indicate their ability to measure the same underlying concept through 
common covariance. The high value of 0.8705 for Cronbach's alpha in this study shows that the 
items are highly consistent with one another, exceeding the level of acceptability set by the 
researchers (see Table 2 for details; keep in mind that a reliability coefficient of 0.7 or higher is 
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generally considered "acceptable" in social science and humanities studies). However, for the 
rating to be credible, it must meet both the Composite reliability (CR) and average variance 
extraction (AVE) criteria, wherein the CR must be more excellent than 0.6, and the AVE must be 
greater than 0.5. The following CR, AVE, and Cronbach Alpha values were calculated after 
performing a Confirmatory Factor Analysis (CFA) TPACK analysis. Table 2 summarises the CR, 
AVE, and Alpha Cronbach values for the TPACK construct. This would indicate significant 
connections (correlations) among the elements under scrutiny. 

Measurement Model of Teacher’s Beliefs in ICT Literacy 

The same holds for measurement models; they are only reliable if they are unidimensional and 
valid. To guarantee these three requirements are met, a pooled CFA should not be carried out until 
after the structural model analysis has been completed. When all the loading factors for the items 
and dimensions add up to more than 0.6, we have achieved dimensional consistency. One way to 
accomplish this is by using this method. The Exploratory Factor Analysis (EFA) analysis can 
reveal multiple types of validity, such as convergent validity, construct validity, and discriminative 
validity. In a minute, we'll delve deeper into each form of validity. We have achieved convergent 
validity when all of the measurement model's components either have a statistically significant 
value or can be independently confirmed using the Average Variance Extracted (AVE) value. 
Convergent validity refers to a measuring model in which all parts have the same numerical value. 
Construct validity was determined by the value of the fit indicator (goodness-of-fit/GOF), and 
discriminative validity was attained when the measurement model did not include any items 
measuring the same two things as the construct validity item. The goodness-of-fit indicator value 
was calculated for each type of validity. When comparing two exogenous constructs, a correlation 
value of less than 0,4 is used as evidence that discrimination is legitimate. Figure 2: A Model for 
Assessing Teachers' Beliefs Towards ICT Literacy. 

 
Figure 2: The Measurement Model of Teacher’s Beliefs and ICT Literacy 

For this investigation, we can classify the strength of the connection into three levels: small, 
simple, and strong, with small corresponding to values less than 0.10 and vital to values greater 
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than 0.50. We found a moderate correlation (β = 0.010) in our analysis. A statistically significant 
correlation was found in the measurement analysis, with a p-value of 0.962. To identify the optimal 
measuring framework, several frameworks were investigated. Table 3 below provides the results 
of every conceivable set of correlations between the two variables. 
 

Sub-constructs β SE CR p Decision 

KpSM  TB 0.682 0.544 1.453 0.059 Significance 

KpPM  TB 0.683 0.572 2.054 0.000 Significance 

KpPT  TB 0.643 0.591 3.164 0.004 Significance 

LiPO  ICTL 0.763 0.574 0.867 0.656 Significance 

LiPK  ICTL 0.757 0.644 2.943 0.016 Significance 

LiPP  ICTL 0.663 0.641 2.457 0.019 Significance 

LiES  ICTL 0.682 0.642 2.953 0.000 Significance 

ICTL  TB 0.683 0.586 2.577 0.000 Significance 

Table 3: The Measurement Analyze of Teacher’s Beliefs and ICT Literacy 
 

Measurement Model of TPACK to ICT Literacy 

The validity of CFA was calculated using Cronbach's Alpha. Design the parameters for estimating 
validity on average and creating a CR score. Cronbach's Alpha > 0.7, Cronbach's Rho > 0.6, and 
AVE > 0.5 indicate that all three constructs are reliable. However, examining the measurement 
model distinguishes between two distinct types of TPACK and ICTL. The TPACK component 
was divided into five smaller factors: PKPT, PPT, PKT, PKP, and PP. The ICTL framework is 
divided into three sub-factors (LiPK, LiPP, and LiES). Figure 3: The outcomes of the measuring 
model. 

 
Figure 3: The Measurement Model of TPACJ to ICT Literacy 
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Figure 3 indicates a correlation between the two factors (β= 0.604). The potential measurement 
models were evaluated to select the most suitable one. Table 4 displays the findings of every 
possible correlation between the two variables. 
 

Sub-constructs β SE CR p Decision 

PKPT  TPACK 0.644 0.674 2.909 0.000 Significance 

PPT  TPACK 0.746 0.584 1.975 0.005 Significance 

PKT  TPACK 0.635 0.678 1.487 0.004 Significance 

PKP  TPACK 0.774 0.674 1.667 0.748 Significance 

PP  TPACK 0.674 0.535 0.654 0.742 Significance 

LiPK  ICTL 0.678 0.745 1.743 0.890 Significance 

LiPP  ICTL 0.642 0.677 3.574 0.000 Significance 

LiES  ICTL 0.654 0.564 2.631 0.000 Significance 

ICTL  TPACK 0.635 0.674 1.435 0.000 Significance 

Table 4: The Measurement Analyze of TPACK and ICT Literacy 
 

The Moderating Model of Teaching Anxiety  

Figure 4 depicts the three models used to analyze the connection between teacher beliefs and 
TPACK and ICT literacy. In all three models, we discovered results with statistical significance. 
Anxiety about both teaching and learning, as well as mathematics, played a moderating role. 
Teacher beliefs were shown to be negatively associated with teaching anxiety. At the same time, 
TPACK was found to be positively associated with teaching anxiety, teaching anxiety was found 
to be positively associated with ICT literacy, and teacher beliefs were found to be positively 
associated with ICT literacy.  

Findings suggest that teacher beliefs and TPACK safeguard ICT literacy. The more frequently 
these two strategies are used the less intense the discomfort. Instead, ICT literacy was hampered 
by pessimistic mindsets and actions like pointing fingers and not caring. Figure 4 displays the 
results of five interactions between stressors and coping mechanisms, showing that teacher anxiety 
moderates the link between teachers' views and students' ICT literacy (β = 0.02; p = 0.000).  

Figure 4 shows a positive correlation between TPACK and ICT Literacy, with Teaching Anxiety 
as a moderator. The upper line shows the effect of teachers' beliefs on students' ICT literacy (β = 
0.961; p = 0.000), whereas the lower shows the direct correlation between TPACK and students' 
ICT literacy (β = 0.053; p = 0.000). Those who used it occasionally experienced a decrease in 
Teaching Anxiety, while those who frequently observed a moderate decrease in the intensity of 
their Teacher's Beliefs and TPACK linked with ICT Literacy. This evidence lends credence to the 
theory that using accommodation as a Teaching Anxiety strategy exacerbates the unfavorable 
effects of pre-service teachers' challenges on teachers' anxiety in the classroom. 
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Cronbach's residuum, alpha for internal consistency, and alpha for reliability were then calculated 
for the CFA of teachers' beliefs, TPACK, teaching anxiety, and ICT literacy (Table 5). 

Constructs Item 
Factor 
loading 

CR >0.6 
AVE > 

0.5 
Alpha Cronbach 

>0.70 
Decision 

Teacher’s 
Beliefs (TB) 

KpSM 0.852 0.743 0.584 0.769 Achieved 

KpPM 0.744 

KpPT 0.776 

TPACK PT 0.746 0.683 0.649 0.737 Achieved 

PP 0.835 

PKP 0.764 

PKT 0.775  
PPT 0.736     

Teaching  KsM 0.757 0.763 0.673 0.784 Achieved 

Anxiety (TA) KsP 0.866     

ICT Literacy  LiES 0.753 0.684 0.692 0.743 Achieved 

(ICTL) LiPP 0.734     

 LiPK 0.825     

 LiPO 0.757     

Table 5: The CFA of Constructs Values in CR, AVE, and Alpha Cronbach 

The results of the moderated model study were used as the foundation for a comparative analysis 
to establish the superior model. The total worth of the deal can be broken down into three parts for 
the sake of this discussion. Interactions with values below 0.10 belong to the weak group, those 
between 0.10 and 0.50 to the simple group, and those above 0.50 to the solid group. Our findings 
indicate that the relationship between TPACK, TA, and ICTL is weak (β = 0.023), as is the 
relationship between TB, TA, and ICTL. However, when examining the direct link between 
TPACK and ICTL, we find a weak interaction (β = 0.052). A strong correlation (β = 0.964) exists 
between TB and ICTL. The moderated analysis showed no significant correlation between TB and 
TA (β = -0.051). As seen in Figure 4, this study uses a modified version of the Teaching Anxiety 
model. 
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Figure 4: The Moderated Model of Teaching Anxiety 

 

The Bootstrapping Analyse for Moderated Model 

Reviewing the significance of the relationship is a crucial initial step in evaluating a moderator’s 
effectiveness since it is the fundamental factor in determining whether the moderator’s influence 
is complete or partial. The procedures provided by Hair et al. (2014) have been applied to 
determine if a full or partial moderator is present. Figure 4 helps judge the validity of the model—
the immediate impact of teachers' TPACK on ICT literacy. Subsequently, a very high (β = 0.963) 
value of equivalence between teacher beliefs routes and literacy ICT (KpLi) is indicated by a 
decrease in chi-square (chi-square = 1.096; df = 15). The analytical decision is displayed in Table 
4; it shows no effect of a complete moderator for this route budget since the direct impression of 
teacher beliefs in ICT literacy (KpLi) is substantial. Therefore, where there is evidence of a solid 
indirect belief in ICT literacy, the moderator can be utilized to identify a partial moderator. A 
glance at the bootstrapping result confirms that KpLi is sizable. The chain reaction from Kp to 
Ks to Li has a significant knock-on effect. Hair et al. (2014) state that if both direct and indirect 
impressions are essential, then a partial moderator exists. This suggests that the Ks, as a partial 
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moderator, influence the KpLi pathway significantly. The results of bootstrapping the model are 
displayed in Table 6. 

Aspect Substantial indirect impact Substantial direct effect 
Bootstrapping value KpKsLi (0.03) 

KpLi (0.08) 
KpKsLi (0.03) 

KpLi (0.08) 
Decision Achieved Achieved 

Bootstrapping Model Partial Moderator Partial Moderator 
Table 6: The Bootstrapping Value 

 

DISCUSSION 

This study employs a belief measurement paradigm built on beliefs in mathematical nature, the 
efficacy of education, and the value of technology in the classroom. All of these factors have 
substantial effects on the belief hidden variable. Covariance between constructs indicates the 
strength of the relationship between them (Hair et al., 2014). 

The highest correlation coefficient is found between belief in the intrinsic worth of mathematics 
and belief in the educational potential of technology. Covariance can be thought of as a multiple 
of the Pearson correlation coefficient, as shown by the work of Creswell (2014). This long-held 
belief about mathematics' essential character may have survived because the high covariance value 
has provided mathematics teachers with a solid basis for developing their strategies for conveying 
mathematics ideas. Statements like "Mathematics is a set of rules that define how to solve 
problems, involving the reminder and use of Mathematical formulas, facts, and procedures" are 
supported by the teachers in this review because they refer to items that evaluate the consistency 
of Mathematical properties. 

It follows that the mathematical components inherent in technology are likely to be associated with 
each other, as there is a significant correlation between the view that technology plays an essential 
role in education and the belief that mathematics is a core subject area. As a bonus, Novita and 
Herman (2021) shed light on this phenomenon by showing that a trait of beliefs in mathematics is 
adaptive and in step with the technological function. The importance of technology in teaching is 
intrinsically tied to this problem, as solving it effectively necessitates a solid grounding in 
mathematics. Since there are numerous approaches to solving mathematics problems, choosing 
objects is crucial. Technology in education, which has proven effective and efficient, is another 
tool for education. 

Second, consider the degree to which various instructional theories are interconnected. The belief, 
like Mathematics, is discovered to have a more vital link with the belief in the use of technology 
in education. This happens because each teacher's views on the merits of technology are reflected 
in the various components of Mathematics instruction. This problem can be used by any 
mathematics teacher, regardless of their ideology or educational background. According to Liu 
(2019), Mathematics Teacher is an application that successfully combines cutting-edge 
pedagogical practices with substantive mathematics information.  
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Thus, attitudes about mathematics as a discipline are the weakest link in the confidence chain. This 
is due to the participants' emphasis on instilling traditional values in their young charges. The 
teacher is open to learning about mathematics' underpinnings but needs to put more stock into 
becoming an expert in the field herself. Lessons built on the items of the belief structure of 
mathematics education that were confirmed to be accurate in this research may increase student 
engagement and discussion. Therefore, teachers should ensure their teachings are as precise and 
comprehensive as possible. Therefore, there is a wiggle area for the message to be conveyed by 
trial and error. Calculus and other advanced mathematics classes are usually taught in a separate 
room so the teacher can focus on the argument. According to this metric, students' confidence in 
mathematics and their teacher’s mathematics skill are unrelated. Stephen (2018) agrees with these 
findings, stating that a teacher is a transmitter of knowledge and that the content is not generated 
by the existence of impediments to confidence in the unique nature of Mathematics. 

As a result, there is a robust and statistically significant relationship between LiPK and LiPP. This 
confirms the conclusion drawn by Juniati (2018), who found that the quality and professionalism 
of mathematics teachers improve when ICT is utilized in the classroom. The close relationship 
between LiPK and LiPP exemplifies the linked nature of the ICT components that comprise 
teachers' knowledge. As previously mentioned, ICT's indirect emphasis on professional teaching 
was used to establish that the roundtable members valued education highly.  

Because of their extensive ICT, this problem is connected to teachers' work and classroom 
instruction. The existence or absence of ICT-friendly variables, such as an open classroom climate 
and a teacher's willingness to adapt teachings to students' ICT levels, can provide insight into this 
question. Additional study results include knowledge of effective pedagogical practices and the 
ability to select ICT, which increases lesson content. Then, using a simple technique, figure out 
how well LiPO and LiES are linked. The views of mathematics educators on their students' 
procedural and applied knowledge of ICT are available, as are aspects of social ecology and the 
instruction of the ICT (Kiswanto & Helsa, 2019). Please explain why selecting elements that depict 
the LiPO and LiES constructs significantly impacts their connection stability. Teachers with access 
to a wide range of ICT and are more likely to use pedagogical content knowledge to solve 
mathematics issues and have better success in the classroom are given adequate opportunities to 
teach with each type. When teachers decide to include ICT in the school, they want to challenge 
their students to reach higher levels of knowledge and skill acquisition (Sukmana et al., 2019). 

In contrast, the analysis of moderator modifiers sheds light on a nuanced and shifting interaction 
(Byrne, 2019). Moderators are used to explaining freedom and leaning against one another of many 
modifiers in an interaction (Kline, 2017). The presence of a moderator in a model is currently more 
sought after in social science research and theory-building fields(Jackson, 2018), and this line of 
inquiry has been active for over twenty years. The authors of this study propose two possible 
routes: the first involves using belief moderators. In contrast, the second begins with limitless 
alternatives for modifying material pedagogical and technological expertise. 

Problem-solving skills that integrate mathematics and ICT necessitate an active learning approach. 
As a result of its behavioural and direct cognitive nature, teaching ICT mathematics has been 
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shown to increase ICT literacy. This is true because the standards for efficiency or appropriateness 
must coincide with the notion of belief. With ICT literacy, the moderator for teaching anxiety can 
determine the extent to which teachers feel anxious about the subject.  

Despite this, ICT literacy (the intersection of subject pedagogy and ICT) adheres to a different 
route of concern than a moderator effect. This study's findings suggest that teachers may impact 
their students' ICT literacy levels by instruction in content pedagogy technological knowledge. 
Just how much do you fear failure in mathematics? In what ways do you fear instructing 
Mathematics? These two inquiries are linked to ICT literacy, as shown by the degree of worry. 
ICT proficiency may or may not be affected by the author's acquaintance with mathematical 
concerns related to educational technology. Teachers must be well-versed in cutting-edge subject 
pedagogy and how technology might influence their students' topic knowledge and skill 
development to prepare them for high-stakes mathematics assessments. Having a firm grasp of the 
content and pedagogy of mathematics within the context of ICT is crucial for students aiming for 
proficiency in advanced mathematics. As a result, students' ICT proficiency in content pedagogy 
may benefit from, or suffer from, a moderator’s level of care. 

The structural model created for this study supports the hypothesis that anxiety may have a 
secondary effect on ICT literacy. To restate, anxiety can affect ICT literacy and the relationship 
between belief in and knowledge of content pedagogical technology, the other two moderators. In 
line with these findings, Fu (2017) found that knowing how much to worry about something 
functions as a facilitator to change the moderator between educational technology material and a 
believing attitude towards it. This research shows that anxiety moderates belief and ICT 
competence, altering the nature of that relationship. It connects the fields of pedagogy, technology, 
subject matter, and ICT literacy. According to Hausfather (1996), technological competence is 
influenced by three interrelated elements, one of which is anxiety. Equally crucial to using and 
believing in technology is the ability to articulate one's anxiety. According to Brady and Bowd 
(2016) findings, this makes it difficult to evaluate the technological competence of teachers who 
suffer from high levels of anxiety. Vygotsky's theory of cognitive development characterizes 
anxiety as a mental state. The mathematics a teacher exhibits can affect students' technological 
ability (Hadley & Dorward, 2018). That is to say, and while some research supports Vygotsky's 
theory, other studies show that the associations between the variables are, at best, weak. There has 
yet to be a decision made. One possible reason for this constancy is the moderator-changing 
function played by teaching anxiety or other crucial modifiers (Lea, 2019). 

The structural model created for this study supports the hypothesis that anxiety may have a 
secondary effect on ICT literacy. To restate, anxiety can affect ICT literacy and the relationship 
between belief in and knowledge of content pedagogical technology, the other two moderators. In 
line with these findings, Fu (2017) found that knowing how much to worry about something 
functions as a facilitator to change the moderator between educational technology material and a 
believing attitude towards it. This research shows that anxiety moderates belief and ICT 
competence, altering the nature of that relationship. It connects the fields of pedagogy, technology, 
subject matter, and ICT literacy. According to Vygotsky (1978), technological competence is 
influenced by three interrelated elements, one of which is anxiety. Equally crucial to using and 
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believing in technology is the ability to articulate one's anxiety. According to Brady and Bowd 
(2016) findings, this makes it difficult to evaluate the technological competence of teachers who 
suffer from high levels of anxiety. 

According to the results of this research, developing and refining belief as a set of skills is essential 
for enhancing ICT literacy. First, mathematics teachers need to believe that students' technological 
competence can be developed (Misfeldt et al., 2016). This is because jobs that require the use of 
technology are notoriously challenging. As a result, there is a compelling motivation for the 
professor to carve out time in the curriculum for students to work on expanding their capacity for 
original thought. 

The findings also show how crucial it is to consult with professionals in the knowledge content 
pedagogical technology field. This is especially true for mathematics classrooms, where there is a 
direct correlation between ICT literacy and the implementation of technology-enhanced, content-
based pedagogy. To this end, knowledge-content education and technological advancement must 
work together to encourage classroom mastery effectively. In addition, many believe that 
mathematics teachers should have a solid understanding of the technological competence content 
(Lamichhane, 2018). 

 

CONCLUSION 

Academic success, information (technological or content knowledge), content and pedagogy, and 
the cultivation of good values are all essential aspects of creating knowledgeable, inventive, and 
moral persons. However, teachers' ICT literacy did not increase, and widespread concern exists. 
This calls for swift action to take preventative steps. As a result, there needs to be a shift in how 
Mathematics is taught in the classroom, emphasizing giving teachers the tools they need to become 
more proficient with technological tools. The use of technology in the classroom can be managed 
in several ways; one is to encourage secondary school teachers to use their understanding of 
technology, the mathematics curriculum, and teacher pedagogy. 

The developed structural equation model shows that the ICT literacy of pre-service teachers is 
affected by the interplay between the teacher’s belief aspects to the TPACK and ICT literacy. This 
approach can help teachers, educational institutions, and the Ministry of Education by fostering a 
climate of belief and reducing anxiety among teachers. The researcher thinks that the results of 
this study could be helpful to other researchers interested in starting new studies or expanding on 
existing studies relating to the ICT literacy model and acknowledges that more research is always 
needed in this area. 
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