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Abstract

Mathematics anxiety remains a persistent problem affecting students’ learning outcomes at the secondary school level.
Mathematics anxiety is an affective factor that significantly influences students' success in learning mathematics. The
level of mathematics anxiety is seen as the result of the interaction between various internal and external factors,
including the characteristics of the learning content and the teacher's teaching style. This study aims to analyze the
interaction between mathematics content and the teacher's teaching style in predicting students' levels of mathematics
anxiety. The study used an ex post facto design involving 64 students, consisting of 32 grade XI science students and 32
grade XI social students. Data were collected through a mathematics content test and a validated mathematics anxiety
questionnaire. Data analysis was conducted using a two-way ANOVA test to examine the main effects and interactions
between independent variables on mathematics anxiety. The results of the analysis showed a significant interaction
between digital technology-based mathematics content and the teacher's teaching style on students' levels of
mathematics anxiety [p < 0.05]. This finding indicates that variations in mathematics anxiety are not determined by a
single factor, but by a combination of content characteristics and the teacher's pedagogical approach. Implications: The
results of this study provide an empirical basis for the development of adaptive and evidence-based mathematics
learning strategies to reduce students' mathematics anxiety.
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Introduction

Mathematics plays a very important role in
education from elementary school to college.
Mathematical knowledge is useful for developing
reasoning skills and is very useful for solving
everyday problems. However, in its application in
schools, there are factors of mathematical content
and teacher's teaching style that can trigger
students' anxiety about mathematics.

Mathematical content and a teacher's teaching
style play complementary roles in enhancing
students' mathematical understanding. Successful
delivery of mathematical content depends heavily
on the teacher's teaching style. Teachers who are
able to connect mathematical concepts to real-
world situations, use active learning methods, and
provide opportunities for students to think
critically will help them develop a deeper
understanding of mathematical concepts.
Therefore, an effective teaching style can bridge
students' difficulties in understanding abstract
mathematical content, making learning more

engaging and meaningful, and eliminating student
anxiety.

Mathematics Anxiety

Math anxiety generally stems from a student's
previous negative experiences with math content
or math teachers. Math anxiety is not a learning
disability, but it interferes with an individual's
ability to learn math and hinders a student's
ability to understand and participate in math (1).
Mathematics anxiety is an uncomfortable feeling,
such as fear or tension, that occurs when a person
is faced with a mathematical problem or situation.
This feeling can interfere with a person's ability to
process numbers and solve math problems (2).
Mathematics anxiety generally stems from
students' previous negative experiences with
mathematics content or with the teaching style of
mathematics teachers (3, 4). The teacher’s
teaching style is closely related to the delivery of
content, interactions, and personality traits of the

This is an Open Access article distributed under the terms of the Creative Commons Attribution CC BY
license (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution,

and reproduction in any medium, provided the original work is properly cited.

(Received 13t October 2025; Accepted 06th March 2026; Published 02rd April 2026)


mailto:kusmaryono@unissula.ac.id

Kusmaryono and Kusumaningsih,

teacher when teaching. An interesting teaching
style of the teacher encourages student
participation, and increases student learning
motivation. An authoritarian and unfriendly
teaching style of the teacher towards students will
hinder student achievement and interest in
learning (5).

Math anxiety experienced by students can reduce
their concentration, self-confidence, and thinking
skills. Ultimately, this anxiety has a significant
impact on student achievement and a tendency to
avoid learning mathematics (6). Therefore,
anxiety needs to be managed through teacher
support, a safe learning environment, a gradual
learning approach, and strengthening emotional
regulation so that students can learn mathematics
more positively and effectively.

Mathematics Content

Mathematics content in schools encompasses a
variety of concepts, principles, and skills designed
to develop students' logical, analytical, and
creative thinking abilities. Each level of education
increases in depth and complexity, from
understanding basic concepts to applying them to
real-world situations.

At higher grade levels, mathematics material
becomes increasingly difficult and complex (7).
Therefore, students are required to understand
more abstract concepts, the relationships between
concepts, and higher-order thinking skills such as
reasoning, generalization, and problem-solving
(8).

Mathematics content that generally causes anxiety
in students is abstract, requires a high level of
conceptual understanding, and involves complex
calculations and formal symbols (9). Topics such
as algebra, spatial geometry, trigonometry, and
word problems that require logical reasoning
often cause anxiety because students find it
difficult to relate these concepts to real-world
situations. Furthermore, the pressure to find the
right answer and the fear of making calculation
errors also exacerbate learning anxiety. Therefore,
the presentation of mathematics content needs to
be designed in a contextual, interactive, and
gradual manner so that students can understand
concepts meaningfully and feel more confident in
learning.

Currently, digital resources have developed
rapidly and are utilized in the development of
mathematics learning content (10, 11). Digital
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technology-based mathematics content includes
interactive videos, games, digital comics, digital
books, and so on (12, 13). The use of digital
technology  encourages
mathematics learning, improves understanding of
mathematical concepts (14), and is very relevant
to the needs of the current 21st century (15).
Teacher’s Teaching Style

The teaching style of mathematics teachers plays
an important role in determining the level of
students' understanding and learning motivation
(16). Teachers who use interactive, creative, and
contextual teaching styles can help students
understand mathematical concepts more easily
because learning feels meaningful and enjoyable
7).

A math teacher's teaching style plays a crucial role
in determining students' understanding and
motivation. Teachers who employ interactive,
creative, and contextual teaching styles can help
students grasp math concepts more easily because
learning feels meaningful and enjoyable.
Conversely, a teaching style that is rigid,
monotonous, and focuses solely on procedures or
outcomes can quickly lead to students becoming
bored and losing interest in learning. When
teachers adapt their teaching style to students'
characteristics and needs, for example through
discussions, educational games, or the use of
visual media, students will be more motivated,
more willing to ask questions, and more actively
participate in the learning process.

Several studies have revealed a significant
negative correlation between mathematics
anxiety, math content, and self-concept (18, 19).
Mathematics anxiety affects the decline in student
learning achievement (20, 21). On the other hand,
teacher behavior is a major factor contributing to
mathematics anxiety in students (22).
Researchers believe that many internal and
external factors influence the math anxiety
experienced by students. These influencing factors
may interact with each other in determining the
level of math anxiety. However, several research
results from experts (18-22) have not
investigated the interaction between these factors.
In line with the unanswered gaps in research, both
theoretically and pedagogically, this study was
conducted specifically to answer the following
research questions:

RQ1. Is there a significant difference in students’

more interactive
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mathematics anxiety between digital-based and
paper-and-pencil mathematics content?

RQ2. Is there a significant difference in students’
mathematics anxiety between digital-based and
paper-and-pencil mathematics content?

RQ3. Is there a significant interaction between
mathematics content type and teaching style in
predicting students' mathematics anxiety?

The results of this study are expected to help
teachers understand and identify factors that
interact with one
mathematics anxiety.

another in students’
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Methodology

This research explores data from past events to
identify causal factors without providing any
special treatment to the variables being studied.
Research Design

This quantitative research is ex post facto, which is
research conducted after an event or incident has
occurred (23). This study aims to see the effects of
a phenomenon and test the cause and effect
relationship (24).

Table 1: Learning Activities Based on Teacher’s Teaching Style

Class Learning Activities Math Content Teacher's teaching style
XI - Science Learning | Content A Technological Teaching Style (TTS)
(digital technology-based)
Learning II Content B Classical Teaching Style (CTS)
(paper and pencil-based)
XI - Social Learning | Content A Technological Teaching Style (TTS)
(digital technology-based)
Learning II Content B Classical Teaching Style (CTS)

(paper and pencil-based)

This study employed an ex post facto design with a
2 x 2 factorial approach, as described in Table 1.
The first factor was the type of mathematics
content, consisting of digital technology-based
content and paper and pencil-based content, while
the second factor was the teacher’s teaching style,
classified as Technology Teaching Style (TTS) and
Classical Teaching Style (CTS). The combination of
these two factors resulted in four analysis groups:
Digital-TTS, Digital-CTS, Paper-TTS, and Paper-
CTS, with mathematics anxiety as the dependent
variable.

Research Samples

The number of research samples was 64 students,
consisting of class XI-science = 32 students, and XI-
social = 32 students, where major is used as a
grouping variable. In both classes,
received mathematics learning taught by senior

students

teachers in the first lesson and intern teachers in
the second lesson. Senior teachers have a classical
teaching style (CTS). Intern teachers have a
technological teaching style (TTS). Both teachers
take turns teaching in both classes. In the first
lesson, the teacher presents mathematics content
assisted by digital technology (content A) and in
the second lesson, the teacher presents paper and
pencil-based mathematics content (content B).
Data Collection

Data collection through a survey questionnaire
with a Likert scale of 1-5. The questionnaire
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contains a survey of mathematical content (10
items) and teacher’s teaching style (20 items). The
mathematics anxiety instrument was developed
from research results that have a high level of
validity and reliability (20). The tool to measure
the level of mathematics anxiety was developed by
Cheng (25).

Data Analysis

Data analysis was conducted using descriptive and
inferential statistics. To test interactions between
variables, a two-way ANOVA statistical test was
used. The two-way ANOVA statistical test is useful
for testing the main effects of each factor and the
interaction effect between mathematics content
and teacher teaching style at a significance level of
a =0.05. To maintain the direction and consistenc
y of the research, Table 2 presents the alignment
between the research questions, research
variables, and statistical analyses used.

Results

A survey was conducted to obtain information
about students' opinions on mathematical content.
Students gave answers (through responses) on a
Likert scale of 1-5. The survey results are
presented in Table 3.

Looking at Table 2, students' interest in digital
technology-based mathematics content (content
A) is higher than students' interest in paper and
pencil-based mathematics content (content B).
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Table 2: Alignment of Research Questions, Variables, and Statistical Analysis

Research Question (RQ)

Independent Variable(s)

Dependent Variable Statistical Analysis

RQ1. Is there a significant difference in
students’ mathematics anxiety between digital-
based and paper-and-pencil mathematics
content?

RQ3. Is there a significant interaction between
mathematics content type and teaching style in
predicting students’ mathematics anxiety?

pencil)

Academic
social science)

RQ3. Is there a significant interaction between
mathematics content type and teaching style in

style
predicting students’ mathematics anxiety? ¥

Type of mathematics content
(digital-based vs

Teaching style (TTS vs CTS);
track (science

Mathematics content x Teaching

paper-and-

. X Two-way ANOVA (main
Mathematics anxiety effect of content)
Two-way ANOVA (main
effect of teaching style;
control factor: academic
track)

vs  Mathematics anxiety

Two-way ANOVA

Mathematics anxiet
¥ (interaction effect)

Table 3: Statistical Description of Students' Anxiety Towards Mathematical Content

Class Content Mean Score Interest in Math Content Anxiety Score Anxiety Criteria
X-Science Content B 22.53 Low 57.062 High

Content A 45.06 High 44,125 Medium
X-Social Content B 24.25 Low 62.500 High

Content A 43.81 High 46.624 Medium

Meanwhile, the level of anxiety of science and
social studies students towards mathematics
content (content A) is in the "moderate"” category

and towards mathematics content (content B) is in
the "high" category. The following is Table 4 to
describe data on students' anxiety towards the
teacher's teaching style.

Table 4: Statistical Description of Students' Anxiety Towards the Teacher's Teaching Style

Class Teacher's Teaching Style Mean Score  Interest in Teaching Style Anxiety Score Anxiety Criteria
X-Science (CTS) 58.74 Medium 63.200 High

(TTS) 79.05 High 45.125 Medium
X-Social (CTS) 45.93 Low 67.250 High

(TTS) 76.12 High 41.000 Medium

Table 4 shows that students in science and social
studies classes have high learning interest when
learning mathematics with the teacher's teaching
style (TTS). However, students experience higher
levels of mathematics anxiety when students learn
with the teacher's teaching style (CTS) than with
the teacher's teaching style (TTS). The difference
in mathematics anxiety towards the teacher's
teaching style is supported by the statistical

Table 5: Comparative Test Results

comparison test in Table 5.

Results of Table 5, the output of the homogeneity
of variance test obtained a Sig. value of 0.79 > 0.05,
which means that the variance of anxiety data
based on teacher teaching style (CTS) and (TTS)
has a homogeneous variance. Meanwhile, based on
the output in the equal variances assumed section,
it has a Sig. (2-tailed) value of 0.029 < 0.05, so Ho
is rejected and Ha is accepted.

Levene’s Test for Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. Mean Sig. Error 95% Confidence
(2-tailed) Difference Difference Interval of the
Difference

Lower Upper

Math Equal var. 6.24 .079 -4.117 62 0.029 -9.3342 2.5918 -17.8724 -0.8215
Anxiety assumed

Equal var. -4983  54.05 0.025 -9.3342 2.6973 -17.8975 -0.9502

not

assumed

Thus, it is said that there is a significant difference
between students' anxiety scores towards the
teacher's teaching style (CTS) and (TTS), with an
average difference value of -9.3342.
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In the final step to answer the research question,
the researcher conducted a two-way ANOVA
statistical test to test for interactions between
research variables. The test results are displayed
in Table 6.
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Source Type III Sum of Square df Mean Square F Sig.
Corrected Model 6553.7792 5 1924.400 79.329 <.002
Intercept 139021.069 1 139021.069 9278.772 <.001
Content 8.240 1 8.240 .578 484
Teaching Style 5547.669 2 2732.483 184.941 <.001
Content * Teaching Style 233.108 2 105.169 7.531 .002
Error 6208.750 58

Total 95319.000 64

Corrected Total 7554.938 63

R Squared =.893 (Adjusted R Squared =.871)
Dependent variable: Math Anxiety

Table 6 shows that the Sig. level of 0.002 < 0.05
results in Ho being rejected. Therefore, it is
concluded that there is a significant interaction
between mathematical content and teacher
teaching style in determining students' levels of
mathematical anxiety. The interaction between
mathematical content and teaching style in
determining levels of mathematical anxiety is
reinforced by Figure 1 below.

The graph in Figure 1 shows an interaction due to
the intersection of the lines between mathematics
content and teacher teaching style. Mathematics
content A elicits lower anxiety than content B.
Mathematics anxiety tends to increase based on
the mathematics content. Meanwhile, teaching
with a CTS style elicits higher anxiety than teaching
with a TTS style. Mathematics anxiety related to
teacher’s teaching style tends to decrease in line
with the implementation of the TTS style.

Discussion

The phenomenon of mathematics anxiety in
students is a feeling of anxiety, worry, or fear
experienced by students when faced with
mathematics (21). Mathematics anxiety can arise

due to the influence of factors from within and
outside the individual (26). External influences of
the
factors and the teacher's teaching style in the

individual include mathematical content
classroom.

Based on the data analysis in Figure 1, it shows that
the interaction between mathematical content and
the teacher's teaching style is a determining factor
in students' levels of math anxiety. In other words,
the level of math anxiety in a person is determined
by the level of interaction between mathematical
content and the teacher's teaching style.

Table 2 implies that difficult paper and pencil-
based mathematics material (material B) does not
learning, thus
increasing students' anxiety (27). Meanwhile,
packaged  through
interactive digital technology can reduce anxiety,

attract students' interest in

mathematics content
attract interest in learning, and increase students’
understanding of mathematical concepts (28). The
correlation between mathematics content and
mathematics anxiety shows that the higher the
level of difficulty of the content (paper and pencil
form), the higher the mathematics anxiety
experienced by students and vice versa.

80.00-

75.00

70.00-

Estimated Marginal Means

65.00

60.00-

Teaching
Style
Style CTS

——Style TTS

22,53

Math Content

43.81

Figure 1: Interaction between Mathematical Content and Teacher’s Teaching Style
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Teaching style is related to the teacher's strategy
when teaching which can have an influence on
student learning outcomes (29). Ineffective
teacher teaching style (CTS) can trigger math
anxiety in students. Teachers with teaching style
(TTS) using math content packaged in the form of
digital comics, games, and interactive learning
videos can create a comfortable learning
environment for students.

In general, the classical teaching style (CTS) causes
boredom and passive students when learning
because teachers only rely on delivering paper and
pencil-based mathematics content. In the CTS
teaching style, the role of the teacher is more
dominant than the students. However, if the
teacher applies a technology-based teaching style
(TTS) where mathematics content is presented in
the form of digital comics, games, or interactive
videos, it will have an impact on increasing student
participation and interest in learning (28).

The results of this study indicate that the TTS
teacher's teaching style can reduce mathematics
anxiety in science and social science students,
especially when combined with digital technology-
based mathematics content. The use of digital

technology-based multimedia (visual) in the
teacher's teaching style (TTS) can increase
curiosity and help students understand

mathematical concepts well (10, 28). Students feel
comfortable in class with TTS teachers so that
students are more active in asking questions and
participating in learning. On the other hand, the
use of digital technology-based media can affect
the reduction of student anxiety in mathematics
learning. The correlation between teacher
teaching style and mathematics anxiety shows that
the higher the variation in digital technology-
based teaching styles, the lower the level of
mathematics anxiety experienced by students.

The teaching style of technological teachers
combined with the presentation of digital-based
content can increase student learning
participation and reduce math anxiety. However, if
teachers teach in a classical (conventional) style
that provides doctrines and only provides
information to students (teacher - centered) it
causes students to get bored and their interest in
learning decreases. Related to their function as
teachers, educators and mentors, various roles are
needed from teachers who always describe the
expected behavioral patterns in their various
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interactions that can motivate students to continue
learning. Teachers must ensure that in learning
there is no condition of math anxiety for students.
In some cases, the teacher's teaching style affects
student anxiety. The anxiety experienced by
students will affect students' cognitive, emotional,
and behavioral (3).

The interaction between mathematics content and
teacher teaching style is also significant in
determining the level of mathematics anxiety.
Research shows that teaching style (TTS)
effectively reduces students' mathematics anxiety
by utilizing digital technology-based mathematics
content. Conversely, if teachers use ineffective
teaching styles (CTS) (such as only teaching
traditionally) and irrelevant mathematics content,
students' mathematics anxiety will increase.

In general, the classical teaching style (CTS) leads
to boredom and passive learning. In CTS, the
teacher plays a more dominant role than the
students. However, if teachers adopt a technology-
based teaching style (TTS), they can actively
engage students in the learning process and
increase their motivation.

The relationship between a teacher's teaching
style, mathematical content, and math anxiety is
closely intertwined in the learning process. A
teacher's interactive, engaging, and adaptive
teaching style can help students understand math
content often considered difficult and abstract,
such as algebra, geometry, or problem-solving.
Conversely, a rigid,
teaching style can reinforce students' negative

memorization-oriented

perceptions of math, thereby inducing anxiety and
lowering  their Therefore,
successful mathematics learning depends not only

self-confidence.

on mastery of the material but also on the teacher's
ability to create a positive and supportive learning
environment to reduce students' math anxiety (3,
4).

The findings of this study have significant
pedagogical implications for mathematics learning
practices in secondary schools. The significant
interaction between digital technology-based
mathematics content and teachers' teaching styles
suggests that efforts to reduce students'
mathematics anxiety cannot be achieved through
content modification or pedagogical approaches
alone. Teachers need to design mathematics
learning by contextual, digitally
supported content selection with an adaptive,

combining
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interactive, and affective-focused teaching style.
This approach requires teachers to focus not only
on mastery of the material but also on presentation
methods and learning interactions that can create
an emotionally safe learning environment. Thus,
the appropriate integration of digital content and
teaching styles has the potential to reduce
mathematics anxiety while increasing student
engagement and learning outcomes.

Theoretically, the results of this study reinforce the
view that mathematics anxiety is a
multidimensional construct influenced by the
dynamic interaction between learning and
pedagogical factors. The finding of an interaction
effect between mathematics content and teachers'
teaching styles provides empirical support for a
conceptual model that positions students' affective
factors as the result of a contextual and relational
learning process, rather than as merely individual
attributes. This study also expands the study of
mathematics anxiety by demonstrating that
content characteristics, particularly those based
on digital technology, have theoretical significance
when linked to teachers' teaching approaches.
Therefore, this study emphasizes the importance
of an interactional approach in developing
learning that
simultaneously integrate cognitive, pedagogical,
and affective aspects.

mathematics theories

Conclusion

Math anxiety is a complex problem influenced by
many factors, including the teacher's teaching style
and the mathematics content. By understanding
the relationship between these factors, teachers
can develop more effective teaching strategies to
help students overcome math anxiety and improve
their mathematics achievement. The conclusion of
this study (a) Digital technology-based
mathematics content has a lower effect on
mathematics anxiety compared to paper and
pencil-based mathematics content; (b) The
technology teacher teaching style (TTS) has an
impact on reducing mathematics anxiety in
students in all science and social science majors
compared to the classical teacher teaching style
(CTS); and (c) There is a strong interaction
between digital technology-based mathematics
content and teacher teaching style in determining
the level of students' mathematics anxiety. In this
digital technology-based mathematics

is

case,
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content and technology-based teacher teaching
style (TTS) can reduce students' mathematics
anxiety. Conversely, paper and pencil-based
mathematics content and classical teaching style
(CTS) significantly impact students' mathematics
anxiety.

These findings emphasize the importance of
selecting appropriate mathematics content and
implementing an adaptive and contextual teaching
style in mathematics learning. Furthermore, the
results of this study provide an empirical
contribution to the development of evidence-
based pedagogical practices to reduce
mathematics anxiety in secondary education.
Alimitation of this study lies in the use of an ex post
facto design with a limited sample size, which
prevents strong causal inferences between
variables. Future research is recommended to use
experimental or quasi-experimental designs with
larger samples and to examine the role of
mediating variables such as mathematics self-
efficacy or moderating variables such as students'
gender and academic background.

Abbreviations
ANOVA: Analysis of Variance, CTS: Classical
Teaching Style, TTS: Technological Teaching Style.

Acknowledgement

As researchers, we would like to thank the
students, lecturers, and teachers who participated
in this research and contributed to its success. The
researchers gained valuable experience through
this collaborative discussion (between the
university and the school), allowing the research
results to be useful for improving learning in
schools.

Author Contributions

Imam Kusmaryono: conceptualization, methodo-
logy, supervision, final alignment, Widya
Kusumaningsih: field data collection, report
writing, discussion of research results.

Conflict of Interest
The authors have no conflicts of interest to declare.

Data Availability

The data supporting the findings of this study are
available from the corresponding author and are
accessible upon reasonable request for academic
purposes.



Kusmaryono and Kusumaningsih,

Declaration of Artificial Intelligence

(AI) Assistance

The authors declare that this manuscript was not
written in part or in whole using artificial
intelligence (Al).

Ethics Approval

This research adheres to established -ethical
guidelines and has received university approval to
conduct this work honestly and ethically. The
parties involved (school principals, teachers, and
students) have voluntarily agreed to participate.

Funding

This research received no specific grant from any
funding agency in the public, commercial, or
nonprofit sectors.

References

1. Aaviste G, Lochner D, Laas K, et al. Understanding
mathematics anxiety: the role of social-emotional
skills and school support. Cogent Educ.
2026;13(1):2609386.
doi:10.1080/2331186X.2025.2609386
Mammarella IC, Caviola S, Rossi S, et al. Multidimen-
sional components of (state) mathematics anxiety:
Behavioral, cognitive, emotional, and
psychophysiological consequences.
Ann N'Y Acad Sci. 2023;1523(1):91-103.
https://doi.org/10.1111/nyas.14982
O’Leary K, Fitzpatrick CL, Hallett D. Math anxiety is
related to some, but not all, experiences with math.
Front Psychol. 2017;8(12):1-14.
https://doi.org/10.3389 /fpsyg.2017.02067
Daker RJ, Gattas SU, Necka EA, Green AE, Lyons IM.
Does anxiety explain why math-anxious people
underperform in math? NP] Sci Learn. 2023;8(1):1-
15.
doi:10.1038/s41539-023-00156-z
Mudzakkir M, Darmawan D. The influence of teacher
teaching Styles and leaning motivation on the
learning achievement. EDU-RILIGIA | Ilmu Pendidik
Islam dan Keagamaan. 2024;8(1):79-91.
http://dx.doi.org/10.47006/er.v8i1.19707
Nurwijayanti K. The effects of mathematics anxiety
on students’ mathematics learning outcomes. | Ilm
Mandala Educ. 2025;11(1):268-77.
https://doi.org/10.1111/nyas.14982
. Ceballos H, van den Bogaart T, van Ginkel S, et al.
How collaborative problem solving promotes higher-
order thinking skills: a systematic review of design
features and processes. Thinking Skills Creat.
2026;59:102001.
https://doi.org/10.3389/fpsyg.2017.02067
. Chan JWY, Chan WWL. Examining the learning effects
of concrete and abstract materials among university
students using a two-dimensional approach. Br ]
Educ Psychol. 2023;93(4):1053-71.
doi: 10.1111/bjep.12619

275

Vol 7 | Issue 2

Heydarnejad T, Fatemi AH, Ghonsooly B. The
relationship between critical thinking, self-
regulation, and teaching style preferences among
EFL teachers: A path analysis approach. ] Lang Educ.
2021;7(1):96-108.
https://doi.org/10.17323/jle.2021.11103
Rosidin R, Herpratiwi H, Sutiarso S, Nurwahidin M.
The effectiveness of digital media in 21st century
mathematics subjects to improve learning outcomes
in boarding schools. ] Educ Technol Inf Soc Sci Heal.
2023;2(2):899-904.
https://doi.org/10.57235 /jetish.v2i2.1000
Hany BA, Setyaningsih N. The influence of learning
media, learning motivation and mathematics
communication on mathematics learning outcomes. |
Math Math Educ. 2021;11(2):50-7.
https://doi.org/10.20961/jmme.v12i1.58714
Topkaya Y, Batdi V, Burak D, Ozkaya A. The
effectiveness of using comics in education: A meta-
analytic and meta-thematic analysis study. Ahmet
Kelesoglu Egit Fak Derg. 2023;5(3):922-940.
https://doi.org/10.38151/akef.2023.92
Joshi DR, Prasad K, Chapai S, et al. Effect of using
digital resources on mathematics achievement:
Results from PISA 2022. Cogent Educ. 2025;12(1):2
488161.
https://doi.org/10.17509 /j-mer.v4i2.65081
Funda Erdogdu. Potential predictors of student
attainment: A longitudinal study. Educ Inf Technol.
2022;27(7):9689-711.
https://doi.org/10.57235 /jetish.v2i2.1000
15. Tutar OF, Turhan FH. Digital Leisure: Transformation
of Leisure Activities. Shanlax Int ] Educ. 2023;11:16-
28.
https://doi.org/10.34293 /education.v11iS1-
Oct.6365
16. Mudzakkir M, Darmawan D. The influence of teacher
teaching styles and learning motivation on learning
achievement. EDU-RILIGIA ] Ilmu Pendidik Islam
Keagamaan. 2024;8(1):79-91.
doi: 10.47006/er.v8i1.19707
Siregar I, Andika T. Green's motivational strategy, a
new style of mathematics learning for low-ability
students in Indonesia. Mosharafa ] Pendidik Mat.
2020;9(3):383-94.
doi:10.31980/mosharafa.v9i3
Kasbi R. The relationship between self-concept and
math anxiety. ] Adv Pharm Educ Res. 2020;10(1):90-
3.
E-ISSN: 2249-3379
https://japer.in/storage/models/article/9zpAE009
LLfVFj9viwV1pN]JvtzAcRdmqxMpAXYggillpvofMKM
V6eZKWYCWT /the-relationship-between-self-
concept-and-math-anxiety.pdf
Mutlu Y. Math anxiety in students with and without
math learning difficulties. Int Electron | Elem Educ.
2019;11(5):471-5.
doi: 10.26822/iejee.2019553343
Anouti MF, Shehayeb S, Mchiek M. The effect of math
anxiety on students’ performance in the
intermediate and secondary classes. Int J Sci Res.
2018;8(9):739-45.
doi: 10.21275/ART20201161
Mohring W, Moll L, Szubielska M. Mathematics
anxiety and math achievement in primary school

10.

11.

12.

13.

14.

17.

18.

19.

20.

21.



Kusmaryono and Kusumaningsih,

children: Testing different theoretical accounts. ] Exp
Child Psychol. 2024;247:106038.
https://doi.org/10.1016/j.jecp.2024.106038

Daker R], Gattas SU, Necka EA, et al. Does anxiety
explain why math-anxious people underperform in
math? NPJ Sci Learn. 2023;8(1):1-15.
https://doi.org/10.1038/s41539-023-00156-z
Giingor M, Gecikli M. An ex-post Facto Study on the
Affective Domain of the 5th grade English Language
Teaching Curriculum. ] Theor Educ Sci
2021;14(3):411-431.

doi:10.30831/akukeg. 882400

Kusmaryono I, Ulia N, Aminudin M. Interaction
between mathematical disposition and independent
learning in distance learning success: An ex post
facto study. Prem Educ ] Pendidik Dasar dan
Pembelajaran. 2021;11(2):254-68.
https://doi.org/10.25273 /pe.v11i2.10575

Cheng YS. A measure of second language writing
anxiety: Scale development and preliminary
validation. ] Second Lang Writ. 2004;13(4):313-35.

22.

23.

24.

25.

Vol 7 | Issue 2

https://doi.org/10.1016/j.jecp.2024.106038

26.Kour S], Rafaqi DMZH. Factors affecting
mathematical anxiety: A systematic review of
related literature. Rajasthali ]. 2024;3(2):103-11.
ISSN: 2583-1720
https://www.rajasthali.marudharacollege.ac.in

27. Giuffre RM. Designing research: Ex post facto
designs. ] Perianesth Nurs. 1997;12(3):191-195.
https://doi.org/10.1016/S1089-9472(97)80038-X

28. Shatri K, Shala L. Evaluating the effect of interactive
digital presentations on students’ performance
during technology class. Educ Res Int
2022;3337313:1-9.
https://doi.org/10.1155/2022 /3337313

29. Atoyebi OM, Atoyebi SB. The Link between
mathematics teaching strategies and students’
anxiety. Asian ] Educ Soc Stud. 2022;33(4):48-57.
doi: 10.9734/ajess/2022/v33i4716

How to Cite: Kusmaryono I, Kusumaningsih W. Are Digital Technology-based Mathematics Content and
Teachers' Teaching Styles Determinants of Students' Mathematics Anxiety? Int Res ] Multidiscip Scope.
2026; 7(2): 268-276.DOI: 10.47857 /irjms.2026.v07i02.08624

276



