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Abstract

Despite the widespread availability of scientific calculators in secondary schools, many
students struggle to fully utilize these tools to their advantage in mathematics education. This
study investigates the efficacy of a specialized workshop designed to enhance Form 5
students' proficiency in using scientific calculators for pre-calculus and calculus problems.
Conducted at Sekolah Menengah Sains Kepala Batas, Pulau Pinang, Malaysia, the research
employed a pre-test and post-test methodology to assess the workshop's impact. A total of
147 students participated in the pre-test, with 144 completing the post-test at the end of the
workshop. The intervention focused on comprehensive instruction in calculator usage,
covering basic to advanced functions. Results demonstrated a significant improvement in
students' performance, with the average score increasing from 6.2 in the pre-test to 7.9 in the
post-test. Notably, substantial gains were observed in areas such as quadratic equations,
trigonometry, and number bases. The study also revealed a student preference for more
advanced calculator models, particularly the Classwiz fx-570ex. While acknowledging
limitations such as sample size and immediate post-test focus, this research underscores the
importance of structured interventions in bridging the gap between calculator availability and
effective utilization in mathematics education. The findings suggest potential implications for
educational policies and practices in enhancing students' mathematical proficiency through
targeted technology-based interventions.
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Introduction

The progress and innovation of nations are closely tied to the field of mathematics. This is
because a solid understanding of mathematics is essential for grasping other disciplines,
including engineering, physics, social sciences, and even the arts (Patena & Dinglasan, 2013).
Mathematics studies the logic behind shapes, quantities, and orders, making it integral to
nearly every aspect of daily life. However, many students find mathematics to be one of the
most challenging and difficult subjects. Mastering mathematics is crucial for students as it
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equips them with the skills needed to become valuable contributors to society (Nofriyandi &
Andrian, 2022). Ashaari et al. (2011) noted that most students struggle with mathematics due
to a lack of understanding of its concepts, techniques, and underlying principles. Additionally,
Omar et al. (2022) found that for high-achieving students, emotions significantly influence
their levels of mathematics anxiety. In this context, the effective use of scientific calculators
in secondary schools can greatly aid students in overcoming these challenges by simplifying
complex calculations and enhancing their overall understanding of mathematical concepts.

Calculators are used as a learning aid by teachers and students in mathematics
education (Leng, 2011). Using scientific calculators in secondary education has become
essential in mathematics classrooms in Malaysia. These devices are powerful tools that enable
students to perform complex calculations quickly and accurately, enhancing their ability to
solve problems in topics such as algebra, trigonometry, and calculus. One of the primary
benefits of using calculators is their ability to facilitate problem-solving skills. For instance,
emphasizes that technology, including graphing calculators, plays a crucial role in
mathematics education by enabling students to engage with complex problems more
effectively (Phillips, 2010). This aligns with findings from those who argue that calculators can
help foster mathematical understanding and a sense of numbers, provided they are used
appropriately (Chamoso & Caceres, 2018). However, despite their widespread availability,
many students struggle to fully utilize the features and functions of scientific calculators. This
often leads to a dependency on basic functions, leaving more advanced capabilities untapped
and hindering their overall mathematical development. Moreover, the relationship between
math anxiety and the use of calculators is particularly noteworthy. Math anxiety can hinder
students' performance and willingness to engage with mathematical tasks. Research by
suggests that managing math anxiety is essential for improving students' communication
abilities in mathematics (Haniyah & Khusna, 2023). Similarly, Omika's study indicates that
students experiencing high levels of math anxiety may struggle with online learning
environments, which could be mitigated by using calculators that simplify calculations and
reduce cognitive load (Omika, 2022) This suggests that calculators can serve as a supportive
tool in alleviating anxiety and improving learning outcomes.

The challenges students face in mastering scientific calculators are often attributed to
a lack of formal instruction. In many cases, students are expected to learn how to operate
these devices independently without comprehensive guidance from educators. This gap in
knowledge can result in inefficient calculator use, errors in computations, and a general lack
of confidence in handling mathematical tasks that require the use of these tools. The
integration of calculators must be accompanied by appropriate pedagogical strategies
considering students' backgrounds and attitudes towards mathematics. Emphasizes the
importance of fostering a positive attitude towards mathematics, which is correlated with
higher achievement (Abdul Rahman et al., 2022; Darmiyati, 2017). As a result, there is a
pressing need for structured educational interventions that can bridge this gap and empower
students to harness the full potential of scientific calculators in their studies.

The motivation for this study stems from the need to address a critical gap in
mathematics education: the underutilization of scientific calculators by secondary school
students. While these tools are readily available, many students cannot leverage their full
capabilities, affecting their overall mathematical proficiency and confidence. By investigating
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the impact of a specialized workshop on calculator usage, this study contributes to the
broader discourse on effective educational interventions in mathematics.

In response to these challenges, a specialized workshop was conducted for Form 5
students in a secondary school in Malaysia. The workshop aimed to provide detailed
instructions on using scientific calculators, covering all the devices' buttons, modes, and
options available. By offering both theoretical and practical guidance, the workshop sought
to enhance students' proficiency in using scientific calculators for pre-calculus and calculus
topics. This study aims to evaluate the workshop's effectiveness in improving students'
understanding and usage of scientific calculators and its impact on their mathematical
performance.

Methodology

Participants

The study was conducted with a group of Form 5 students from Sekolah Menengah Sains
Kepala Batas, Pulau Pinang, Malaysia, who volunteered to participate in the workshop on
empowering the use of scientific calculators.

Workshop Design

The workshop was meticulously crafted to address the challenges students commonly face
when using scientific calculators, particularly in the context of solving pre-calculus and
calculus problems. It began with an introduction to the scientific calculator’s layout, offering
students a historical overview of these devices and discussing the different models and brands
commonly used in Malaysian schools.

This initial segment covered the basic functions and operations of the calculator,
including arithmetic calculations, trigonometric functions, and logarithms. Following the
introduction, the workshop provided a detailed explanation of each button and mode on the
calculator. Students were guided through the calculator’s keypad, with the purpose and use
of each button carefully explained. Special attention was given to modes such as DEG (degree)
and RAD (radian), with practical examples illustrating their application in solving trigonometric
problems. Additionally, the workshop covered more advanced functions, including statistical
operations, equation solving, and memory functions, ensuring that students were equipped
with a comprehensive understanding of the calculator's capabilities.

To reinforce the theoretical knowledge imparted during the workshop, students
engaged in hands-on activities where they were tasked with solving a series of mathematical
problems. These problems ranged from basic calculations to more complex pre-calculus and
calculus questions, designed to allow students to practice and become proficient in using their
calculators. The workshop concluded with an interactive Q&A session, allowing students to
ask questions and clarify doubts. During this session, common errors and misconceptions
were addressed, and strategies for efficient calculator use were shared.

Pre-Test and Post-Test Design

A pre-test and a post-test were administered to the students to assess the workshop's
effectiveness. Each test comprised 10 questions covering topics from the pre-calculus and
calculus syllabus, focusing on areas where using scientific calculators would be most
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beneficial. The questions evaluated students' ability to perform calculations, solve equations,
and interpret results using scientific calculators.

The pre-test was conducted before the workshop to gauge the students’ initial
competency in using scientific calculators. After the workshop, the post-test was administered
to measure any improvement in their abilities. Both tests were timed, with students given 30
minutes to complete each test. The tests consist of ten questions adapted from the Secondary
School Mathematics syllabus given to the students. The details of each question given to the
students are shown in Table 1. The differences between the pre-test and post-test scores were
analyzed to determine the workshop's effectiveness. Statistical methods, including paired t-
tests, were used to evaluate the significance of the improvements observed in the post-test
results.

Table 1

Description of Questions

Question Number [Topic Description

1 Arithmetic Evaluate the given value.

2 Logarithms Find the value of logarithmic.

3 Quadratic Equations Determine the roots of quadratic equation.
4 Standard Form Change the given number to standard form.
5 Trigonometry Find the value of sin.

6 Derivative Evaluate the derivative at point x.

7 Integration Find the value of the definite integral.

8 Number Bases Operation on number bases.

9 Linear Equations Solve the linear equation.

10 Quadratic Functions Find the value of f(x).

Limitations

While the study aimed to comprehensively evaluate the workshop’s effectiveness, certain
limitations were acknowledged. The relatively small sample size, while representative of a
typical classroom, may limit the generalizability of the findings. Additionally, the study was
conducted in a single school, which may mean that results could vary in different educational
contexts. Furthermore, the immediate post-test responses might not fully capture the long-
term retention and application of the skills learned during the workshop. Despite these
limitations, the study provides valuable insights into the effectiveness of structured
educational interventions in enhancing students' use of scientific calculators.

Results and Discussions

A total of 147 students aged 17 years were involved in the study. Form 5 students will be
taking a national examination called Sijil Pelajaran Malaysia (SPM), where mathematics and
additional mathematics are the subjects that they will be taking in 2024. The sample included
a mix of male and female students (see Table 2), and their mathematical abilities varied,
providing a comprehensive representation of the typical student demographic at this
educational level. There were 72 male students (49.0%) and 75 female students (51.0%) sat
for pre-test. Meanwhile, there were 69 male students (47.9%) and 75 female students (52.1%)
for the post-test.
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Table 2
Number of participants according to gender
Gender Pre-test Post-test
Frequency Percentage Frequency Percentage
Male 72 49.0 69 47.9
Female 75 51.0 75 52.1
Total 147 100.0 144 100.0

The bar chart in Figure 1 illustrates the distribution of calculator usage among
students, highlighting three categories: ‘Other’, ‘fx-570ms’, and ‘Classwiz fx-570ex’. The
‘Classwiz fx-570ex’ by Casio is the most popular model, used by 66 students, followed by the
‘fx-570ms’ also by Casio with 55 students. The ‘Other’ category includes all other models and
brands, such as Canon, SHARP and GAINTECH, and is the least popular, with only 26 students.
This data suggests a clear preference for the Classwiz fx-570ex among the students surveyed,
possibly due to its advanced features or user-friendly design compared to other models. The
Classwiz fx-570ex is more user-friendly because it can display mathematical expressions in a
natural textbook display. The significant difference in usage numbers indicates that the
Classwiz fx-570ex might better suit the student’s needs or preferences.

80
60

40

Number of students

20

Other fx-570ms

Classwiz fx-570ex

Calculator model

Figure 1. Model calculators used by students

All of 147 students took the pre-test. However, only 144 students stayed in the
workshop until the end. Hence, the number of students who took the post-test was 144 only.
The data from students' pre-test and post-test performance indicate a significant
improvement in their mathematical skills following the workshop on the effective use of
scientific calculators. The pre-test results revealed that students had an average score of 6.2.
This suggests that while the students understood pre-calculus and calculus concepts, they
were not fully proficient in applying them using scientific calculators. However, the post-test
results showed a marked improvement, with the average score rising to 7.9. Figure 2 shows
the chart of the average score of pre-test versus post-test. This chart clearly illustrates the
overall student performance improvement, highlighting the workshop's effectiveness.
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Figure 2. Average score: Pre-test vs post-test

Figure 3 presents the marks obtained by students in a pre-test and post-test. The result
reveals a general trend of improvement, with post-test scores consistently higher than pre-
test scores across all ten questions (Q1 to Q10). This shows that the workshop effectively
enhanced the students’ understanding and application of the scientific calculator in solving
mathematical problems.

Significant improvements are observed in questions Q3 (Quadratic Equations), Q5
(Trigonometry), and Q8 (Number Bases). These gains indicate that the instructional methods
or practice exercises related to these topics were particularly effective. Conversely, questions
Q2 (Logarithms) and Q6 (Derivative) show relatively modest gains, highlighting areas where
students may need additional support or more focused instruction.

The consistent performance in questions Q1 (Arithmetic) and Q7 (Integration), with
only slight improvements, suggests that students had a relatively good grasp of these topics
initially, but there is still potential for further enhancement.

B Pre-test [l Pos-test
150

100
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0
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

Figure 3. The comparative performance of in pre-test and post-test
Conclusion
The study conducted at Sekolah Menengah Sains Kepala Batas, Pulau Pinang, Malaysia,

demonstrates the significant positive impact of structured educational interventions on
students' proficiency in using scientific calculators for mathematical problem-solving. The
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workshop, which focused on comprehensive instruction in calculator usage, resulted in a
marked improvement in students' performance, with the average score increasing from 6.2
in the pre-test to 7.9 in the post-test. This improvement was consistent across various
mathematical topics, particularly in areas such as quadratic equations, trigonometry, and
number bases, indicating the workshop's effectiveness in enhancing students' ability to apply
calculator functions to diverse mathematical concepts.

The research highlights the importance of formal instruction in calculator usage,
addressing a critical gap in mathematics education where students are often expected to learn
these skills independently. The study's findings suggest that targeted interventions can
significantly enhance students' confidence and proficiency in utilizing advanced calculator
features, potentially alleviating math anxiety and improving overall mathematical
performance. The preference for more advanced calculator models, such as the Classwiz fx-
570ex, among students further underscores the need for comprehensive training to maximize
the benefits of these technological tools in mathematics education.

While the study provides valuable insights into the effectiveness of calculator
workshops, it also acknowledges certain limitations, including the relatively small sample size
and the focus on immediate post-test results. Future research could benefit from longitudinal
studies to assess the long-term retention and application of skills learned during such
workshops. Additionally, expanding the study to multiple schools and diverse educational
contexts could enhance the generalizability of the findings. Nevertheless, this research
contributes significantly to the understanding of how structured interventions can bridge the
gap between calculator availability and effective utilization, potentially informing educational
policies and practices in mathematics instruction.

Acknowledgement
The author would like to thank the Form 5 students of Sekolah Menengah Sains Kepala Batas,
Pulau Pinang, for the full cooperation given during the workshop.

Corresponding Author

Mohd Syafiq Abdul Rahman

Department of Computer and Mathematical Sciences, Universiti Teknologi MARA, Cawangan
Pulau Pinang, Permatang Pauh Campus, 13500 Permatang Pauh, Penang, Malaysia

Email: mohdsyafiq5400@uitm.edu.my

3806



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT

Vol. 13, No. 3, 2024, E-ISSN: 2226-6348 © 2024

References

Abdul Rahman, M. S., Abu Mansor, S. N., & Saad, S. M. (2022). Scientific Calculator Proficiency
and Competency Among Secondary School Students in Mathematics Education.
International Journal of Academic Research in Progressive Education and Development,
11(2), 1002—-1011. https://doi.org/10.6007/IJARPED/v11-i2/14043

Ashaari, N. S., Judi, H. M., Mohamed, H., Tengku, & Wook, M. T. (2011). Student’s Attitude
towards Statistics Course. Procedia - Social and Behavioral Sciences, 18, 287-294.
https://doi.org/10.1016/j.sbspro.2011.05.041

Chamoso, J. M., & Caceres, M. J. (2018). Use and Abuse of Calculators: Implications for
Mathematics Education. Acta Scientiae, 20(6).
https://doi.org/10.17648/acta.scientiae.v20iss6id4895

Darmiyati, M. (2017). Students Success in Mathematics and Its Relationship with the Attitude
toward Numeracy Learning. Proceedings of the 5th SEA-DR (South East Asia
Development Research) International Conference 2017 (SEADRIC 2017).
https://doi.org/10.2991/seadric-17.2017.87

Haniyah, D., & Khusna, H. (2023). Math Anxiety As A Predictor Of Math Communication Ability
On Senior High School Students. Prima: Jurnal Pendidikan Matematika, 7(1), 77.
https://doi.org/10.31000/prima.v7i1.7341

Leng, N. W. (2011). Using an advanced graphing calculator in the teaching and learning of
calculus. International Journal of Mathematical Education in Science and Technology,
42(7), 925-938. https://doi.org/10.1080/0020739X.2011.616914

Nofriyandi, N., & Andrian, D. (2022). Factors That Affect Students’ Mathematics Performance
At Higher Education In Riau Province During The Covid-19 Pandemic. Infinity Journal,
11(2), 367. https://doi.org/10.22460/infinity.v11i2.p367-380

Omar, S. H., Aris, S. R. S., & Hoon, T. S. (2022). Mathematics Anxiety and its Relationship with
Mathematics Achievement Among Secondary School Students. Asian Journal of
University Education, 18(4), 863—878. https://doi.org/10.24191/ajue.v18i4.19992

Omika, H. A. (2022). The Effect of Math Anxiety on Boarding School Students’ Mathematics
Learning Outcomes during Online Learning. Jurnal Pendidikan Dan Pengajaran, 55(3),
492-500. https://doi.org/10.23887/jpp.v55i3.46266

Patena, A. D. C., & Dinglasan, B. (2013). Students Performance on Departmental Examination:
Basis for Math Intervention Program. SSRN Electronic  Journal.
https://doi.org/10.2139/ssrn.2276044

Phillips, Y. (2010). The use of technology in mathematics education. 2010 2nd International
Conference on  Education Technology and Computer, V1-499-V1-503.
https://doi.org/10.1109/ICETC.2010.5529199

3807



