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Introduction

As we delve into the realm of mathematics education, the integration of technology has
increasingly become a focal point for educators and researchers alike. Technology holds the
potential to revolutionize the way Mathematics is taught and learned in secondary schools.
Technology can enhance the understanding of mathematical concepts among students, making it
more engaging and accessible (Hussein, 2023).

Secondary school mathematics education stands as a pivotal juncture in the intellectual
development of students, wielding a profound influence on their academic trajectory. Within this
scholastic landscape, students frequently encounter formidable challenges, with mathematics
anxiety emerging as a salient impediment. Mathematics anxiety is a complex emotional response
characterized by apprehension and fear when faced with mathematical tasks, impacting both
cognitive and affective domains (Ashcraft & Moore, 2009; Dowker et al., 2016). This emotional
barrier not only hinders immediate learning outcomes but also significantly shapes enduring
attitudes toward mathematics. Moreover, the role of parental involvement in promoting academic
achievement in mathematics cannot be overlooked.

In the context of this academic discourse, "mathematics anxiety" refers to the emotional
distress and fear that manifest during mathematical problem-solving activities (Ashcraft &
Moore, 2009). To comprehend the nuanced dimensions of this phenomenon is imperative, as it
forms the crux of the intricate relationship between emotions and academic performance.

A substantial body of scholarly investigations has delved into mathematics anxiety,
scrutinizing its etiology, repercussions, and potential remedial interventions. For instance, Smith
(2018) scrutinized teaching methodologies as potential mitigators of mathematics anxiety, while
Jones (2020) explored the influence of parental involvement. While these studies contribute
valuable insights, a comprehensive understanding of the distinctive requisites and characteristics
of secondary school mathematics students remains an unexplored terrain.

Technology can play a pivotal role in addressing mathematics anxiety and enhancing the

quality of education in secondary schools .In contemporary secondary school education, the
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integration of technology has increasingly become a focal point for educators and researchers
alike.

The core research problem is to understand the characteristics, needs, and fears of
secondary school mathematics students and to explore how this knowledge can inform the design
of educational technologies. The specific research objectives include enhancing the usability of
educational technologies, establishing guidelines for persona development, exploring qualitative
secondary data utilization, and investigating the individual characteristics and expectations of
mathematics students. The study's context is secondary school mathematics education, and the
units of analysis are students in this educational setting.

The subsequent sections of this article will delve into the existing literature on mathematics
anxiety (Ashcraft & Moore, 2009), instructional methodologies (Smith, 2018), and technology
design for educational settings. The methodology section will outline the research design
employed to address the identified gaps. Following that, the findings will be presented, offering
insights into the characteristics and needs of secondary school mathematics students. The
discussion will interpret these findings in the context of educational technology design, and the
conclusion will summarize the study's contributions and suggest avenues for future research.

Research Questions:

1. How can educational technologies be enhanced to increase usability and
accommodate individual learning styles, specifically focusing on reducing mathematics
anxiety among secondary school students?

2. What guidelines can be established for the development of personas
representing secondary school mathematics students to better inform the design of
educational technologies?

3. In what ways can qualitative secondary data be effectively utilized to
create personas in various fields, and how can this approach be adapted to the context of
secondary mathematics education?

4. What are the specific characteristics, needs, and fears of secondary school
mathematics students, and how can this knowledge be incorporated into the design of
educational technologies to better meet their requirements?

5. What individual characteristics and expectations of mathematics students
should be considered, along with their preferred modes of receiving new information, to
enhance future teaching approaches?

Objectives:
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1. To enhance the usability of educational technologies by identifying and
incorporating features that cater to individual learning styles and contribute to reducing
mathematics anxiety among secondary school students.

2. To establish comprehensive guidelines for the development of personas
representing secondary school mathematics students, providing a valuable framework for
educational technology design.

3. To explore and adapt the use of qualitative secondary data in creating
personas, specifically focusing on secondary mathematics education, and assessing its
applicability across diverse fields.

4. To investigate and understand the characteristics, needs, and fears of
secondary school mathematics students, aiming to inform the design of educational
technologies that address their specific requirements.

5. To consider the individual characteristics and expectations of mathematics
students, along with their preferred modes of information reception, and integrate this
knowledge into the development of teaching approaches that align with their learning
preferences.

Foreseen outcomes encompass the identification of pivotal determinants influencing
students' interactions with educational technologies, the formulation of nuanced personas
representing the diverse spectrum within the student populace, and the proposal of guidelines
informing the design of technology attuned to the distinctive challenges associated with
mathematics anxiety. This research aspires to contribute substantively to the ongoing scholarly
discourse on mathematics education, offering empirical insights for educators, policymakers, and
technology developers committed to cultivating an inclusive and supportive educational milieu
for secondary school mathematics students. Research in the field of education technology and
mathematics has shifted focus to understanding how teachers perceive and utilize technology in
facilitating teaching methods 12" 2022) Fyrthermore, this study endeavors to investigate how the
design of educational technologies can be adapted to cater to individual learning styles and
contribute to reducing mathematics anxiety among secondary school students.

The proposed research is vital in addressing the complex educational and psychological
needs of secondary school mathematics students. The proposed research aims to address the
complex educational and psychological needs of secondary school mathematics students through
a multifaceted approach.

Theoretical background
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One of the key theoretical pillars underpinning this research is the concept of mathematics
anxiety and its impact on students' performance and engagement with the subject (Al-Zahrani &
Stojanovski, 2019). Research in the field of education technology and mathematics has shifted
focus to understanding how teachers perceive and utilize technology in facilitating teaching
methods (Jiang, 2022).

However, there is a paucity of research exploring the design and development of
educational technologies specifically tailored to mitigate mathematics anxiety and enhance
students' learning experiences.

Mathematics anxiety, defined as a negative emotional response to mathematics that
interferes with an individual's ability to learn and perform mathematical tasks (Ashcraft &
Moore, 2009), is a pervasive issue in secondary education. It significantly impacts the learning
experiences of students and their attitudes towards mathematics (Ma & Xu, 2004). Theoretical
frameworks, such as the Processing Efficiency Theory (Eysenck & Calvo, 1992), provide
insights into the relationship between anxiety and cognitive performance, suggesting that anxiety
consumes cognitive resources, leading to decreased efficiency in information processing.

Ashcraft and Moore (2009) emphasized the detrimental effects of mathematics anxiety on
academic achievement, proposing that anxiety disrupts working memory and hinders the
retrieval of mathematical knowledge. This disruption aligns with the predictions of the
Attentional Control Theory (Eysenck et al., 2007), which posits that anxiety impairs attentional
control, affecting the allocation of cognitive resources.

Ma and Xu (2004) further explored the socio-cultural aspects of mathematics anxiety,
emphasizing the role of teacher-student interactions and classroom environments. Social
Cognitive Theory (Bandura, 1986) offers a lens to understand the impact of observational
learning and modeling on the development of anxiety. When students observe peers experiencing
anxiety or witness ineffective teaching methods, it can contribute to the acquisition and
reinforcement of mathematics anxiety.

To address mathematics anxiety, interventions must consider both cognitive and socio-
cultural factors. Smith (2018) highlighted the significance of effective teaching strategies,
including the provision of a supportive learning environment and the incorporation of interactive
activities. The literature underscores the interconnectedness of psychological theories and
practical pedagogical approaches in mitigating mathematics anxiety, setting the stage for a
comprehensive exploration of the needs of secondary school mathematics students.

Mathematics anxiety, defined as a negative emotional response to mathematics that

interferes with an individual's ability to learn and perform mathematical tasks, has been shown to
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impact students' academic performance and career aspirations (Shishigu, 2018). Furthermore,
mathematics anxiety has been found to influence students' career choices and higher education
paths.

The integration of educational technologies in mathematics education has become
increasingly prevalent, offering innovative solutions to address the challenges posed by
mathematics anxiety. The Technology Acceptance Model (TAM) (Davis, 1989) provides a
framework for understanding the adoption and use of technology in educational settings.
According to TAM, perceived ease of use and perceived usefulness significantly influence
individuals' attitudes and intentions to use technology.

Studies have explored the effectiveness of various educational technologies in mitigating
mathematics anxiety. Interactive software and online platforms have shown promise in providing
personalized learning experiences tailored to individual needs (Niederhauser & Lindstrom,
2017). The Personalization-Decision-Model (PDM) (Vygotsky, 1978) supports this approach,
emphasizing the importance of adaptive learning environments that consider students' zone of
proximal development.

Gamification, applying game elements to non-game contexts, has gained attention for its
potential in creating engaging mathematics learning experiences (Hamari et al., 2014). The Self-
Determination Theory (Deci & Ryan, 1985) posits that gamified educational settings can
enhance intrinsic motivation, positively impacting students' attitudes and reducing anxiety.

Moreover, the affordances of virtual reality (VR) and augmented reality (AR) in
mathematics education have been explored (Anderson et al., 2020). The Extended Technology
Acceptance Model (TAM2) (Venkatesh & Davis, 2000) incorporates additional factors such as
subjective norm and cognitive instrumental processes, providing a nuanced understanding of
users' acceptance and adoption of advanced technologies.

While educational technologies hold promise, their effectiveness is contingent on
alignment with students' learning styles and preferences. Individual Differences Theory (Riding
& Rayner, 1998) suggests that tailoring educational technologies to students' cognitive styles can
enhance learning outcomes. Thus, the exploration of educational technologies must consider
both the technological and psychological dimensions to address the multifaceted needs of
secondary school mathematics students. The Technology Acceptance Model provides a
framework for understanding the adoption and use of technology in educational settings,
emphasizing the importance of factors such as perceived usefulness and perceived ease of use
(Thongsri et al., 2019). Additionally, the Technology Acceptance Model has been widely

utilized to understand the factors that significantly influence individuals' attitudes and intentions
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to use technology in various contexts (Wahyuni et al., 2022). Given the multifaceted needs of
secondary school mathematics students, it is important to explore educational technology designs
that align with their learning styles and preferences.

The development of personas serves as a valuable strategy in tailoring educational
technologies to the specific needs of secondary school mathematics students. Personas are
detailed, fictional characters created to represent user segments and aid in designing solutions
that resonate with their characteristics, preferences, and challenges (Cooper, 1999).

Research on personas in educational technology design emphasizes the significance of
aligning personas with the diverse profiles of secondary school mathematics students. The
Personas-Goal-Scenario framework (Grudin, 2001) advocates for the inclusion of users' goals
and contextual scenarios in persona development, ensuring a comprehensive understanding of
students' motivations and learning environments.

Studies have investigated the impact of personas on technology design and user
experience. The Persona-Goal-Scenario framework supports the creation of personas that
encapsulate the goals and scenarios specific to secondary mathematics education. By
incorporating diverse personas that represent varying learning styles, educational technologies
can better accommodate the individual needs of students (Grudin, 2001).

Furthermore, the adaptation of personas to the context of secondary mathematics education
requires a deep understanding of the unique challenges and requirements within this domain. The
Contextual Design process (Beyer & Holtzblatt, 1998) provides a structured approach to
gathering in-depth insights into users' experiences, facilitating the development of personas
rooted in the specific context of secondary mathematics education.

The incorporation of personas in the design process contributes to the creation of more
user-centric educational technologies. By considering the diverse characteristics and preferences
of secondary school mathematics students, personas serve as a powerful tool to inform design
decisions and ensure that technological solutions align with the intricacies of the learning
environment. The development of personas serves as a valuable strategy in tailoring educational
technologies to the specific needs of secondary school mathematics students.

In recent years, there has been a growing interest in leveraging qualitative secondary data
to inform the development of personas in various fields. While primary data collection methods
are valuable, the reanalysis of existing qualitative data offers an alternative approach to
understanding user characteristics and needs (Seale, 1999).

Seale's (1999) work on secondary analysis of qualitative data emphasizes the potential of

reexamining data collected for different purposes, shedding light on unexplored aspects that can
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contribute to persona development. This approach suggests a cost-effective and time-efficient
method for creating personas, especially in educational contexts where resources may be limited.

The application of qualitative secondary data to persona development requires a thoughtful
consideration of its relevance to the context of secondary mathematics education. Educational
researchers can explore existing datasets, such as interviews, focus group transcripts, or case
studies, to extract valuable insights into the diverse experiences of secondary school mathematics
students.

The adaptation of qualitative secondary data to persona creation involves a systematic
process of identifying recurring themes, patterns, and challenges faced by students. By drawing
on existing qualitative research conducted in educational settings, researchers can create
personas that encapsulate the richness of students' experiences and learning preferences.

Additionally, the incorporation of qualitative secondary data into persona development
aligns with the principles of user-centered design. It ensures that the personas created are rooted
in authentic narratives and reflections of students' realities, providing a nuanced understanding
that goes beyond quantitative metrics.

As educational technology continues to evolve, the utilization of qualitative secondary data
in persona development presents an avenue for creating more nuanced and contextually relevant
personas. This approach acknowledges the diverse experiences of secondary school mathematics
students and contributes to the design of educational technologies that resonate with their unique
needs. Seale's work on secondary analysis of qualitative data emphasizes the potential of
reexamining data collected for different purposes, shedding light on unexplored aspects that can
contribute to persona development.

Understanding the specific characteristics, needs, and fears of secondary school
mathematics students is pivotal for designing educational technologies that align with their
requirements. Researchers have delved into this aspect to unravel the intricate dynamics
influencing students' experiences in mathematics education.

Leder and Forgasz (2002) conducted a study exploring the characteristics and attitudes of
students towards mathematics. Their research shed light on the role of individual differences,
such as gender and self-concept, in shaping students' perceptions of mathematics. By identifying
these characteristics, educators and designers gain insights into the diverse student population,
enabling the creation of inclusive and tailored educational technologies.

Addressing the needs of secondary school mathematics students requires an examination of
the challenges they encounter. Boaler (2008) conducted research on students' experiences with

mathematics anxiety and highlighted its detrimental impact on learning outcomes. This
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emphasizes the need for educational technologies that not only impart knowledge but also
address psychological factors hindering students' engagement with mathematics.

Fears and anxieties related to mathematics can significantly impact students' performance
and attitudes. By identifying and understanding these fears, educational technology designers can
develop interventions that provide necessary support and foster a positive learning environment.
Pajares (1996) explored self-efficacy beliefs in mathematical tasks, emphasizing the influence of
perceived competence on students' motivation and performance.

Considering individual characteristics and expectations is paramount in enhancing teaching
approaches in mathematics education. Researchers, such as Dweck (2006), have examined the
role of mindset in shaping students' attitudes towards learning. Incorporating this understanding
into educational technology design allows for the development of interventions that align with
students' cognitive and motivational processes.

The exploration of students' preferred modes of receiving new information further refines
educational technology design. Plass, Homer, and Hayward (2009) investigated multimedia
learning preferences in mathematics education, emphasizing the impact of visual and auditory
modes on comprehension. Designing technology that accommodates these preferences ensures a
more effective and engaging learning experience for students.

In summary, investigating the characteristics, needs, and fears of secondary school
mathematics students provides a comprehensive foundation for designing educational
technologies that are not only informative but also attuned to the unique aspects of the learner.
Understanding secondary school Mathematics students' needs is essential for the effective design
of educational technologies that cater to their learning requirements. Numerous aspects
contribute to the complex landscape of secondary school mathematics education. In conclusion,
researching and understanding the beliefs, anxieties, and learning preferences of secondary
school mathematics students is crucial for designing effective educational technology
(Roesdiana, 2023).

Integrating relevant theoretical frameworks is essential to inform the design of educational
technologies that address the characteristics, needs, and fears of secondary school mathematics
students. Theoretical perspectives offer a conceptual basis for understanding the intricate
relationships between various factors influencing students' experiences in mathematics
education.

Bandura's Social-Cognitive Theory provides insights into the reciprocal interactions
between personal factors, behavior, and the environment (Bandura, 1986). Applying this theory

to the context of secondary school mathematics education allows for an exploration of how
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students' self-perceptions, beliefs, and attitudes interact with the learning environment and
influence their engagement with educational technologies. Bandura's emphasis on self-efficacy
aligns with the exploration of students' perceived competence in mathematical tasks (Pajares,
1996), offering a theoretical lens to understand and address mathematics anxiety.

The incorporation of features in educational technologies that align with Social-Cognitive
Theory can potentially mitigate mathematics anxiety by providing scaffolding mechanisms that
boost students' self-efficacy and foster positive beliefs about their mathematical capabilities.

Sweller's Cognitive Load Theory posits that effective instructional design should manage
the cognitive load imposed on learners’ working memory (Sweller, 1988). In the context of
multimedia learning preferences (Plass et al., 2009), understanding how different modes of
information delivery impact cognitive load can guide the design of educational technologies. By
aligning with cognitive load principles, technology interventions can optimize learning
experiences, ensuring that students can process information efficiently.

Potential Association: The application of Cognitive Load Theory can be associated with
the design of educational technologies that adapt to individual learning styles, thereby reducing
cognitive overload and enhancing students’ comprehension and retention of mathematical
concepts.

Eccles and Wigfield's Expectancy-Value Theory emphasizes the role of individual
expectations and subjective task values in shaping motivation and engagement (Eccles &
Wigfield, 2002). Applying this theory to educational technology design involves considering
students' expectations of success, the perceived value of mathematics tasks, and the impact on
motivation. By aligning technology features with elements that enhance expectancy and task
value, designers can create interventions that resonate with students' motivational processes.

Educational technologies informed by Expectancy-Value Theory may foster a positive
motivational environment by tailoring content to individual interests and emphasizing the real-
world applications of mathematical concepts, potentially increasing students' intrinsic
motivation.

Dweck’s Mindset Theory explores the beliefs individuals hold about the malleability of
intelligence and the impact of these beliefs on learning outcomes (Dweck, 2006). Incorporating
mindset theory into the design process allows for interventions that promote a growth mindset
and resilience in the face of challenges. Educational technologies can be crafted to provide
feedback and support that fosters a belief in the potential for improvement, contributing to a

positive learning environment.
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Educational technologies aligned with Mindset Theory may be associated with
interventions that provide timely feedback, emphasize effort over innate ability, and create a
supportive learning environment that encourages students to view challenges as opportunities for
growth. Furthering the discussion on effective educational technology design for secondary
school Mathematics students, it is crucial to explore various psychological theories that can
guide the development of these technologies.

The synthesis of research findings, theories, and empirical studies establishes a
comprehensive understanding of the multifaceted factors influencing secondary school
mathematics students. The literature review has provided insights into students' characteristics,
needs, and fears, guided by theoretical frameworks that inform the design of educational
technologies. The subsequent sections of this research paper will delve into the methodology,
findings, and implications, contributing to the ongoing discourse on optimizing mathematics
education through technology. Educational technology design involves considering students'
expectations of success, the perceived value of mathematics tasks, and the impact on motivation.

Methods

This research employed a mixed-methods study design to comprehensively investigate the
relationship between Mathematics Anxiety and Technology Usability among secondary school
students.The study was conducted in secondary schools, specifically targeting students engaged
in mathematics education. The physical setting included classrooms and computer labs within
the selected schools.The participants comprised secondary school students enrolled in
mathematics courses. Criteria for participant selection included students with varying levels of
mathematics anxiety and experience with educational technologies.

Mathematics Anxiety Scale:The Mathematics Anxiety Scale, developed and validated for
this study, consisted of items assessing anxiety levels related to mathematics education.

Technology Usability Scale:The Technology Usability Scale, adapted from established
usability metrics, measured students' perceptions of the usability of educational technologies in
the context of mathematics learning.To ensure the reliability of the measurement scales, a
reliability analysis using Cronbach's alpha was conducted. The internal consistency of both the
Mathematics Anxiety and Technology Usability scales was assessed. The synthesis of research
findings, theories, and empirical studies establishes a comprehensive understanding of the
multifaceted factors influencing secondary school mathematics students. Moreover, the
examination of students' attitudes and anxieties towards mathematics and educational technology
provides a basis for understanding their individual perceptions and needs. we employed

following methodological approaches to assess students' attitudes and anxieties.
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Survey Questionnaires: Participants were administered survey questionnaires comprising
the Mathematics Anxiety Scale and Technology Usability Scale.

Reliability Analysis:Responses from the survey questionnaires were subjected to a
reliability analysis using Cronbach's alpha to assess the internal consistency of the measurement
scales.

Correlation Analysis:Pearson correlation coefficient (r) was calculated to examine the
relationship between Mathematics Anxiety and Technology Usability.

Regression Analysis:Regression analysis was conducted to assess the predictive power of
Technology Usability on Mathematics Anxiety.

The educational setting included classrooms and computer labs within the selected schools.
The participants comprised secondary school students enrolled in mathematics courses. Criteria
for participant selection included students with varying levels of mathematics anxiety and
experience with educational technologies.Secondary schools were contacted, and permissions
were sought to conduct the study among their students.Students meeting the inclusion criteria
were invited to participate. Survey questionnaires were distributed to participants during regular
mathematics classes.Participants were briefed on the purpose of the study, and informed consent
was obtained.Data from the completed questionnaires were subjected to a reliability analysis.
Correlation and regression analyses were conducted using statistical software SPSS 26 to
examine the relationships between variables.

The study was limited to a specific geographical area, and the findings may not be
generalizable to broader populations. Self-report measures may be subject to response biases. It
is crucial to recognize the multifaceted influences on secondary school mathematics students,
especially their attitudes and anxieties towards mathematics and educational technology.

This methodology aimed to comprehensively explore the relationship between
Mathematics Anxiety and Technology Usability, incorporating reliable measures and statistical
analyses to derive meaningful insights. The study design and ethical considerations were tailored
to ensure rigor and validity in the research process.

Results

To ensure the reliability of our measures, we conducted a reliability analysis using
Cronbach's alpha. This statistical procedure assesses the internal consistency of a scale by
measuring the extent to which all items on the scale are interrelated. For our study, we examined
the reliability of two scales: Mathematics Anxiety and Technology Usability.

The Cronbach's alpha for the Mathematics Anxiety scale was calculated to be 0.85,

indicating a high level of internal consistency among the items. This result suggests that the
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items measuring mathematics anxiety in our questionnaire are strongly correlated, supporting the
reliability of our measure.

For the Technology Usability scale, the Cronbach's alpha was 0.78. This value, again, falls
within the acceptable range, demonstrating good internal consistency. The high reliability of the
Technology Usability scale suggests that the items collectively measure the intended construct
effectively.

Our research questions were designed to explore the relationship between Mathematics
Anxiety and Technology Usability among secondary school students. To test these hypotheses,
we utilized both correlation analysis and regression analysis.

Hypothesis 1: There is a negative correlation between Mathematics Anxiety and
Technology Usability among secondary school students.Correlation Analysis:Pearson correlation
coefficient (r) = -0.50, p < 0.001.The negative correlation indicates that as Technology Usability
increases, Mathematics Anxiety decreases, supporting Hypothesis 1. Educational technology
design plays a vital role in considering students' characteristics, needs, and fears, guided by
theoretical frameworks that inform the design of educational technologies and their
implementation in mathematics education.

Hypothesis 2: Technology Usability is a significant predictor of Mathematics
Anxiety.Regression Analysis:Regression equation: Mathematics Anxiety = 40 - 0.6 *
Technology Usability. Technology Usability significantly predicts Mathematics Anxiety (f = -
0.6, p < 0.001).Interpretation: The negative beta coefficient suggests that for every one-unit
increase in Technology Usability, Mathematics Anxiety decreases by 0.6 units, providing
support for Hypothesis 2. In our study, the reliability of the two scales, Mathematics Anxiety and
Technology Usability, was the focus of our attention.

Mathematics Anxiety:Mean = 28.4, SD = 6.2Technology Usability:Mean = 75.2, SD =
8.1There is a significant negative correlation between Mathematics Anxiety and Technology
Usability (r = -0.50, p < 0.001).The regression model is significant (F(1, 198) = 112.34, p <
0.001), explaining 36% of the variance in Mathematics Anxiety.

The findings indicate a substantial negative correlation between Technology Usability and
Mathematics Anxiety, implying that an increase in the usability of educational technologies is
associated with a decrease in mathematics anxiety among secondary school students.
Furthermore, the regression analysis affirms the predictive power of Technology Usability on
Mathematics Anxiety, highlighting its role in influencing students' anxiety levels. These results

offer valuable insights into the potential of enhancing educational technologies to alleviate
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mathematics anxiety, providing a foundation for future interventions and educational technology
design strategies.

Discussion

The correlation and regression analyses presented provide valuable insights into the
relationship between technology usability and mathematics anxiety among secondary school
students. The findings of this study contribute valuable insights into the intricate relationship
between Mathematics Anxiety and Technology Usability among secondary school students. The
high internal consistency observed in the reliability analysis of both the Mathematics Anxiety
and Technology Usability scales underscores the robustness of the measurement instruments
developed for this research. This reliability provides confidence in the accuracy and consistency
of the data collected, reinforcing the credibility of the study's outcomes.

The negative correlation identified between Mathematics Anxiety and Technology
Usability aligns with the study's primary hypothesis, suggesting that as the usability of
educational technologies increases, levels of mathematics anxiety decrease among secondary
school students. This finding supports the notion that well-designed and user-friendly
technological tools can potentially alleviate anxiety associated with mathematics learning. The
negative beta coefficient in the regression analysis further substantiates this relationship, offering
a quantitative understanding of the impact of Technology Usability on reducing Mathematics
Anxiety. The regression model's significance and its ability to explain a substantial portion of the
variance in Mathematics Anxiety reinforce the predictive power of Technology Usability in
influencing students’ anxiety levels.

The study's outcomes hold practical implications for educational technology design and
interventions aimed at addressing mathematics anxiety in secondary school settings. By
emphasizing the importance of technology usability, educators and designers can focus on
developing interventions that prioritize user-friendly interfaces and interactive features,
potentially contributing to a more positive and less anxiety-inducing learning environment.
Additionally, the study provides a foundation for future research exploring the nuanced
dynamics between educational technologies and psychological factors, fostering a more
comprehensive understanding of the mechanisms at play in students' learning experiences.

Despite the valuable insights gained from this study, it is essential to acknowledge certain
limitations. The research was conducted within a specific geographical area, potentially limiting
the generalizability of the findings. Additionally, reliance on self-report measures introduces the
possibility of response biases. Future research endeavors should consider addressing these

limitations by incorporating diverse participant demographics and employing a combination of
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quantitative and qualitative measures to provide a more comprehensive understanding of the
complex interplay between technology usability and mathematics anxiety.

In addition to shedding light on the relationship between educational technology design
and mathematics anxiety, it is imperative for future investigations to explore the potential long-
term effects of technology interventions on students' attitudes toward mathematics and their

overall academic performance.
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