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ABSTRACT

This study aims to investigate the effects of scientific calculators on mathematics 
achievement in support of problem-solving instructions. In this study, 49 low achieving 
mathematics students aged 14 years were selected from a secondary school in Kajang, 
Selangor, Malaysia. A pre-test post-test quasi-experimental design with two groups was 
employed in this action research study. The experimental group learned solid geometry and 
statistics topics, with the aid of a scientific calculator; while the control group did not use 
any technological aid to learn these topics. By controlling the pre-test score, the ANCOVA 
two-way test was applied to the post-test results. A positive significant difference was 
reported in favour of the experimental group. However, no significant interactions were 
noted between group and gender. The analysis results indicate that the use of a scientific 
calculator in the integrated teaching and learning of mathematics helped the students 
improved their mathematics achievements. These findings have important implications in 
the educational setting, particularly for educators to support and facilitate low-achieving 
students in mathematics.
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INTRODUCTION

Since its first introduction in 1970s 
classrooms, the calculator has been widely 
used in mathematics education for decades 
(Kissane, 2020). The pocket calculator 
was then commonly accessible due to 
its reasonable price, and it influenced 
both teachers and students to use it for 
teaching and learning (Banks, 2011). Most 
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calculators were equipped with limited 
functionality, functioning as nothing more 
than effective abacuses for simple arithmetic 
use. However, this computing tool developed 
quickly in terms of features and evolved to 
become more programmed and scientific. 
Simultaneously, policymakers, scholars, 
and researchers have been promoting the 
use of scientific calculators in the teaching 
and learning of mathematics (Bridget, 2016; 
Kissane, 2020). While extensive studies 
have been undertaken to support the use 
of scientific calculators as a learning tool, 
significant debate remains concerning the 
appropriateness of its use in schools. 

Many have claimed that the use of 
calculators in elementary and early middle 
school classrooms could threaten students’ 
proficiency and fundamental understanding 
of mathematics. Moreover, students may 
become too reliant on this learning tool 
(Line, 2020). Besides, some educators have 
criticized the fact that students are unable to 
manually compute basic mathematics and 
arithmetic skills due to their reliance on the 
calculator(Klein, 2000). Although educators 
and the community have expressed concern 
about this issue, several studies have 
supported the use of calculators in the 
classroom. According to National Council of 
Teachers of Mathematics (2000), calculators 
are known as pedagogical resources 
that improve learners’ understanding of 
mathematics.

Moreover, a second-order meta-analysis 
of 30 years of research conducted by Young 
(2017) showed that calculators encouraged 

higher-order thinking by releasing 
students from excessive computations 
and encouraging teachers to ask richer 
questions. Besides, creativity in using 
computation tools also stimulates students 
to solve problems (Muhammad Hafizi 
& Kamarudin, 2020). In the meantime, 
Marasigan (2018) suggested that students 
must practices using these modern devices 
to navigate their way into the digital age. 
Practical and meaningful learning methods 
should be taken into account with proper 
intention and appropriate planning. As such, 
students should use the computation tool for 
computing and understanding mathematical 
concepts.

Studies in Malaysia have shown that 
dissatisfaction in mathematics achievement 
is related to students’ difficulties in solving 
mathematics problems. Students have a 
hard time understanding and retrieving 
concepts, formulas, and facts. As they are 
somehow unable to picture the problems 
and concepts of mathematics, this causes 
them to struggle in planning strategies 
to solve mathematics problems (Parrot 
& Leong, 2018). Furthermore, students’ 
frustration and helplessness in answering 
mathematics questions may have a negative 
impact on them (Wong & Wong, 2019). 
Previous analysis of TIMSS and PISA 
assessments in mathematical literacy 
found that most students in Malaysia are 
unable to interpret information to solve 
complicated mathematics problems (Tajudin 
& Chinnappan, 2016). Other studies often 
indicated that students who have trouble 
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dealing with the mathematical task tend 
to memorize steps or formulas of the 
mathematical solution and thus fail to grasp 
the mathematical principles, processes, and 
relationships (e.g., Embong et al., 2020). 

T h i s  c o n d i t i o n  l e a d s  t o  p o o r 
mathematical performance and has a 
massive influence, especially on low-
achieving students. However, several 
studies have suggested these issues can be 
overcome by supporting students to use 
technology in their learning environment. 
Wong and Wong (2019) stated that low-
achieving students showed a strong interest 
in mathematics. Mathematics performance 
is enhanced when technological tools and 
resources like a calculator support their 
learning environment. A quasi-experiment 
study by Kandemir and Demirbağ-Keskin 
(2019) found that using the calculator to 
solve mathematical problems indicated 
significant positive differences favouring 
the experimental group. Kissane (2020) 
suggested that providing a calculator aided 
in student learning and nurtured them to 
be thoughtful users. Additionally, many 
believe that technology can help students 
learn concepts by checking their work and 
guiding them in the right direction to solve 
mathematical problems (Costley, 2015). 
Furthermore, Young (2017) reported that 
a prior meta-analysis of the impact of 
calculators on mathematics achievement 
was influential. Thus the use of calculators 
should be embraced as pedagogically 
relevant resources. 

Gender is another factor influencing 
students’ achievement. The PISA assessment 
analysis by Thien and Ong (2015) discovered 
that Malaysian female students performed 
better than male students in mathematics 
literacy. This statement is supported by 
Taylor and Dalal (2017) whose results 
survey stated females were more likely to 
have 49 percent marks compared to males 
with 37 percent in mathematic literacy 
based on their mean results. Besides, 
Thien and Ong (2015) reported that girls 
significantly outperformed boys in three 
categories of mathematical content (i.e., 
foundation, basic facts, and application) 
and processes. More recent trend analysis 
by Tajudin and Chinnappan (2016) as well 
as Ahmad et al. (2017) revealed that in most 
countries in Asia, girls had a better academic 
performance than boys.

Further, the results from the Malaysian 
standard public examination also indicated 
that girls performed better than boys. 
According to Tajudin and Chinnappan 
(2016), this problem is specific to Malaysia 
and other countries. Concerning this issue, 
the country needs to be vigilant in ensuring 
that it does not have a cohort of ‘lost 
boys’ leaving school early or with low-
performance levels. Hence, to overcome 
this problem, an effective intervention 
has been proposed involving a technology 
resource, such as a calculator. Therefore, 
this study aimed to explore the effects of 
using scientific calculators on mathematics 
learning, focusing on Form Two secondary 
school students with low achievement in 
mathematics.
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LITERATURE REVIEW

Mathematics education begins with 
conventional mathematics that emphasizes 
mainly basic skills and is predominantly 
computational. However, the Malaysian 
mathematics curriculum has undergone 
several significant changes over the last five 
decades. In the early seventies, all primary 
and secondary schools were introduced 
to the “Modern Mathematics Program” 
(MMP). The program’s main goal was 
to incorporate a range of new “modern 
topics,” including simplified basics in set 
theory, statistics, and vectors. To shift the 
“traditional” approach commonly used 
in mathematics teaching and learning, 
integrating technology resources was 
infused into this learning (Price, 2015). Thus, 
in 2003, the Ministry of Education (MOE) 
permitted the use of scientific calculators 
for Form Two students in secondary schools 
(The Star, 2003). Scientific calculators have 
become a standard technological tool in the 
Malaysian education system for all students 
at various levels, and most students use them 
during mathematics lessons. The use of the 
scientific calculator is also allowed in the 
Sijil Pelajaran Malaysia (SPM) examination.

Although the scientific calculator has 
been used extensively until today in teaching 
and learning mathematics, an analysis from 
the Trend in International Mathematics and 
Science Study (TIMSS) found that research 
on the use of scientific calculators among 
Malaysian students was only conducted 
until 2007 (Rebecca, 2013). There is a lack 
of recent studies on the use of scientific 
calculators among students in Malaysia. 

Furthermore, it is challenging to obtain 
any information or data on using scientific 
calculators since researchers have barely 
conducted studies in this area (Parrot 
& Leong, 2018). For example, using a 
grey resources database (i.e., Google 
Scholar) between the years 2016 to 2020, 
the researchers manage to only obtain 
38 articles or books with the keywords 
“scientific calculator” and “mathematics”. 
A scientific calculator is not only a tool to 
perform mathematical computations, but it 
can also be used as a tool for understanding 
mathematical concepts. Despite the myths 
of harmful consequences resulting from its 
use, a scientific calculator gives an excellent 
value as a pedagogical tool that benefits 
educators and students (Kharuddin & Ismail, 
2017).

Several studies have shown that 
utilizing scientific calculators as an 
instructional tool helps enhance critical 
thinking, understanding of connections 
among graphical, tabular, numerical, and 
algebraic representations, and allows 
students to improve their confidence in 
mathematics (Ochanda & Indoshi, 2011). 
Scientific calculators make mathematical 
calculations easier and more precise. This 
technological tool enables students to 
expand their mental abilities when its use 
is integrated into the teaching and learning 
of mathematics (Darling-Hammond et al., 
2020). For example, a scientific calculator 
provides a quick, easy, and accurate 
alternative. Utilizing a scientific calculator 
helps students to obtain the correct answers 
faster than even the most seasoned mental 
arithmeticians.
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Once students have mastered the use of 
the scientific calculator, they do not have to 
spend the same amount of time applying 
mathematical concepts (Darling-Hammond 
et al., 2020). Research by Agustyaningrum, 
et al.  (2018) found that low-achieving 
students minimized their carelessness 
and computational errors when using a 
scientific calculator to solve mathematics 
problems. These students had difficulties 
understanding mathematical concepts and 
ideas that underlied mathematical problems 
(Sivasubramaniam & Kamarudin, 2020). 
However, when they can speed up the 
learning process by spending less time on 
tedious calculations (Darling-Hammond et 
al., 2020), they can invest more time into 
understanding and solving problems. A 
scientific calculator enables students to build 
a better sense of numbers and consolidate 
their mathematical concepts (Marasigan, 
2018).

Low-achieving students tend to spend 
more time understanding intangible concepts 
through tangible means to solve mathematical 
problems using scientific calculators. This 
technology tool allows students to deal 
with much more complicated and profound 
issues than ever before, which most students 
could not solve previously (Banks, 2011). It 
seems that while conventional mathematical 
methods of problem-solving tend to disable 
a significant number of students, scientific 
calculators act as an equalizer. Students can 
now delve deeper into the subject, develop 
their reasoning skills, handle numbers, and 
obtain mathematical insight into the process 
using scientific calculators in learning 
mathematics.

In addition to developing students’ 
cognitive skills, using the scientific 
ca l cu la to r  t o  so lve  ma themat i ca l 
problems helps students gain confidence 
in their mathematics abilities. Students 
become confident enough to manage any 
mathematical situation without being 
hindered by fear and anxiety about 
mathematics (Bridget, 2016). To enhance 
low-achieving students’ achievement in 
mathematics, they must eliminate their fear 
and anxiety about mathematics. Therefore, 
an appropriate teaching approach with 
the integration of scientific calculators in 
mathematics lessons enables low-achieving 
students to become more optimistic and 
eventually improve their mathematics 
achievements.

Educational statistics and worldwide 
media have reported a clear gender gap in 
academic achievement between males and 
females, with the first lagging behind the 
latter in terms of subject grades, secondary 
school graduation, tertiary level enrolment 
and completion of school (Parker et al., 
2018). The superior performance of 
females over males in secondary school 
and other education levels appears to be 
a growing international phenomenon. 
A recent and significant comprehensive 
global meta-analysis that examined male-
female performance at all levels revealed 
that girls had always outperformed boys 
in school (Marc Jackman et al., 2019). 
This data means gender can be a factor 
that influences students’ achievements 
even though technological aids are used 
in integrated teaching and learning during 
mathematics lessons.
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The integrative teaching and learning 
theory is rooted in many other teaching 
and learning theories, including situated 
cognition, constructivism, and project-
based learning (Ceker & Ozdamli, 2016). 
Integrative teaching and learning approaches 
distils these ideas into several main facts. 
First, to teach and learn, education must 
be student-centred and student-driven. 
Assignments must be relevant to teachers 
and students as well as the world around 
them. Finally, education should emphasize 
exploration, real-life experiences, and 
hands-on projects.

Integrated teaching and learning 
approaches can be described as actions 
that enable students to explore, collect, 
process, refine, and present information 
on topics they wish to investigate without 
the requirements imposed by traditional 
subject barriers (Pigdon & Woolley, 1992). 
An integrated approach allows students to 
engage in purposeful and relevant learning, 
for example, by using a scientific calculator 
in learning mathematics. Integrated teaching 
and learning can be defined as teaching 
and learning integrated lessons that enable 
students to create connections across the 
curricula (Costley, 2015). In this study, an 
integrated teaching and learning approach 
implemented is outside the typical or 
traditional teaching method, and learning 
mathematics using a scientific calculator is 
explored among low-achieving mathematics 
students.

Successful integrated teaching and 
learning may have a positive impact on 
low-achieving mathematics students’ 

performance. Therefore, a practical and 
exciting integrated teaching and learning 
process can result in a more active learning 
process among students (Ghavifekr & 
Rosdy, 2015). Using scientific calculators 
can encourage low-achieving students to 
be more interested in learning mathematics 
as they acquire new skills from using the 
scientific calculator to solve mathematical 
problems. With effective integrated teaching 
and learning using a scientific calculator, 
low-achieving mathematics students are 
more likely to improve their performance. 
Integrated teaching and learning can foster 
a conducive learning environment for 
students. Nevid and Gordon (2018) argued 
that it would be useful for students to 
use the integrated teaching and learning 
approach during mathematical lessons in the 
classroom. Students are more focused and 
actively involved in the learning process, 
thus contributing to better results in their 
mathematical understanding.

MATERIALS AND METHODS

Research Design 

In this study, the action research design 
with an embedded quasi-experimental 
study was adopted (Ramlal & Augustin, 
2020). Action research is a method of 
investigation designed for teachers to solve 
problems in their classrooms and improve 
professional practices (Parsons & Brown, 
2002). This method includes systematic 
observations and data collection, which the 
practitioner-researcher uses to represent, 
evaluate, and establish a more efficient 
classroom strategy to improve mathematics 
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performance among students, regardless of 
gender. Action research was selected for the 
current study because the researcher aimed 
to promote the use of scientific calculators 
to solve mathematics problems. Practical 
action research focuses on teachers’ growth 
and students’ learning. Implementing 
practical action research in the classroom 
enables a teacher to become a researcher.

Practical action research includes four 
key points (Mills, 2000): (i) focus area, (ii) 
action plan, (iii) data collection and analysis, 
and (iv) data interpretation. This study 
focuses on helping low-achieving students 
improve their mathematical achievements, 
particularly for solid geometry and statistical 
topics. Therefore, this study created 
instructions on how students should use 
scientific calculators to solve math problems 
in solid geometry and statistics. The research 
questions, method, and assessment were 
also included in this study before the new 
idea of instruction was introduced in the 
classroom. 

The data were collected from a quasi-
experimental study (equivalent to the 
experimental and control groups) with a 
pretest-posttest design. In this research, the 
students in the control group conventionally 
solved mathematics problems without using 
any technological device. Meanwhile, in the 
treatment group, students used a scientific 
calculator as a learning aid. The pre-test 
and post-test data were then analysed 
using a sufficient analysis. Finally, the 
analysed data were interpreted to determine 
the effectiveness of the intervention. 
Practically, the use of the action research 

design was to help teachers and students 
collaborate in improving their teaching and 
learning strategy, which would support the 
low-achieving students to improve their 
mathematical performance.

Participants

The participants in this study were Form 
Two students of a low level of achievement 
at a secondary school in Kajang, Selangor, 
Malaysia. The students were selected 
according to their previous mathematics 
examination results of less than 50 marks. A 
total of 100 students with poor achievement 
in mathematics were identified, and all of 
them studied in the intensive classes with 
the same teacher. However, only 74 students 
were willing to voluntarily participate in this 
study. To test the validity and reliability of 
the instruments, a pilot test was conducted 
involving 25 selected students to whom the 
instruments were administered. 

The action research was implemented 
among the rest of the students (see Table 1). 
The students were selected randomly and 
assigned into two groups (treatment group 
and control group). In the treatment group, 
the explanation and instructions for using 
a scientific calculator were provided in the 
learning and teaching process. There were 
25 students consisting of 11 boys (44%) and 
14 girls (56%). Meanwhile, for the control 
group, the conventional approach (chalk 
and talk) and mathematics drilling exercises 
were performed without using a scientific 
calculator or other devices. There were 24 
students made up of 12 boys (50%) and 12 
girls (50%).



Fatimah Salihah Radzuan, Nurzatulshima Kamarudin, Mas Nida Md Khambari and Nurazidawati Mohamad Arsad

206 Pertanika J. Soc. Sci. & Hum. 29 (S1): 199 - 214 (2021)

Instruments

The mathematics achievement test (MAT) 
instrument had the format of subjective 
questions. This instrument was used for 
both the pre-test and post-test. The Form 
Three Assessment (PT3) questions related 
to the Solid Geometry and Statistics topics 
were collected from the PT3 examination 
question banks to construct the MAT. Two 
experts in mathematics with over 15 years of 
experience were invited to conduct the face 
and content validation of the test. Finally, a 
total of 10 items were used in the instrument. 
The items were then administered for pilot 
testing to 25 Form Two low-achieving 
mathematics students. By measuring the 
internal consistency, the instrument’s 
reliability was analysed using the Kuder-
Richardson formula (KR21). The internal 
coefficient was 0.732. This coefficient value 
is considered good; therefore, the MAT was 
regarded as an acceptable instrument for 
this research.

Data collection and analysis

In experimental  research,  both the 
experimental group and control groups 
were given the MAT pre-tests and post-
tests. The participants took the pre-test 
before the intervention began, while the 

post-test was conducted immediately after 
the intervention in six learning sessions 
after each session ended. The MAT score 
was analysed using IBM SPSS statistic 
version 25. The participants’ demographics 
were represented using descriptive statistics 
such as mean, standard deviation (SD), 
frequency, and percentage. The scale 
score was compared using the mean and 
SD. To determine the differences in the 
mean of post-test scores for the control 
and intervention groups, an analysis of 
covariance (ANCOVA) was conducted. 
ANCOVA determines whether the post-test 
mean scores with the pre-test scores as a 
covariate differ between two groups. Before 
performing the ANCOVA, the assumptions 
of this analysis were tested, which include 
normality, variance homogeneity, and 
regression slopes homogeneity.  

RESULTS

The mean score of the mathematics 
achievement test (MAT) was computed and 
compared with group (control and treatment) 
and gender. The data presented in Table 2 
indicates that there is a big difference in the 
overall post-test mathematics means scores 
between groups, where the mean of the 
treatment group (M = 29.400; SD = 8.129) 

Table 1
Distribution of samples for each group according to gender (N=49)

Gender
Control group Treatment group

Frequency Percentage Frequency Percentage
Boys 12 50.0 11 44.0
Girls 12 50.0 14 56.0
Total 24 100.0 25 100.0
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is higher than that of the control group (M 
= 11.875; SD = 5.102). Meanwhile, there 
is a slight difference in the overall pre-test 
mathematics means scores between the 
control group (M = 3.625; SD = 2.081) 
and treatment group (M = 3.680; SD = 
1.930). The comparison of the post-test 
mathematics means scores between gender 
shows that girls (M = 30.000; SD = 7.411) 
outperformed boys (M = 28.636; SD = 
9.277) in the treatment group. However, in 
the control group, boys (M = 12.667; SD 
= 5.742) outperformed girls (M = 11.083; 
SD = 4.481). Despite these findings, there 
is only a slight difference in the mean score 
between genders for both groups. 

To test this hypothesis, a two-way 
between-groups analysis of covariance 
was used. The test involved a 2-by-2 
between-groups analysis of covariance. 
The independent variables were the type of 
instructional approach (conventional and 
using the scientific calculator) and gender 
(boys and girls) with a low achievement in 
mathematics. The dependent variable was 

the scores on mathematics achievement 
test (MAT) administered following the 
completion of the treatment (posttest). 
The MAT scores obtained prior to the 
commencement of treatment (pretest) were 
used as covariates to control for individual 
differences.

Prior to comparing the changes in the 
pre-post test scores for the intervention and 
control groups, the ANCOVA assumptions 
were conducted, including normality, 
homogeneity of variances, and homogeneity 
of regression slopes. The normality of the 
data can be assessed through the value 
of kurtosis and skewness. The analysis 
indicated that the data were normally 
distributed as the skewness (-0.559~0.082) 
and kurtosis (-1.0~0.270) were within 
±1 (Mishra et al., 2019). Meanwhile, the 
Levene’s test for homogeneity of variances 
is significant (p > 0.05, p = 0.004), thus 
confirming that the variances of the group 
are not equal. However, this test is not 
the only way to measure variance. As an 
alternative, Henseler et al. (2015) suggested 

Table 2
Descriptive statistic

Group Gender
Pre-test (n=24) Post-test (n=25)

n
Mean SD Mean SD

Control group Boys 3.250 2.221 12.667 5.742 12
Girls 4.000 1.954 11.083 4.481 12
Total 3.625 2.081 11.875 5.102 24

Treatment group Boys 4.546 2.067 28.636 9.277 11
Girls 3.000 1.569 30.000 7.411 14
Total 3.680 1.930 29.400 8.129 25

Total Boys 3.869 2.201 20.304 11.051 23
Girls 3.462 1.794 21.269 11.397 26

Abbreviation: SD, standard deviation.
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investigating the variance ratio. Using 
Hartley’s Fmax test to estimate the variance 
ratio, the results show that F = 4.285 is 
smaller than Harley’s Fmax table = 4.503 (df 
= 13, k = 4), indicating that the variances 
are equal and homogenous. Next, the 
homogeneity of regression slopes analysis 
was conducted to ensure that there was no 
interaction between the variables. 

As shown in Table 3, all interactions 
between the independent variables (group 
and gender) and the pre-test scores are > 
0.05, demonstrating that the homogeneity 
of regression is not violated. Since all the 
assumptions were complied, it was therefore 

appropriate to conduct the ANCOVA 
analysis. 

The ANCOVA two-way test observes 
that the group’s effect was statistically 
significant, F(1,48) = 76.607, p < 0.05. There 
was no significant interaction effect between 
the groups and gender as the significance 
value shown in Table 4 is 0.308, which is 
above the 0.05 cut-off value. The results 
suggest that the type of interventions in the 
group contributed to improving mathematics 
achievement. Further analysis regarding the 
group effect was performed to identify the 
significant impact of different interventions 
on mathematics achievement (See Table 5). 

Table 3
Homogeneity of regression slopes for group - gender - covariate interactions.

Interaction F p
group * pretest 0.178 0.676
gender * pretest 0.085 0.772
group * gender * pretest 0.784 0.381

Significant value at p < 0.05

Table 4
Tests of between-subjects effects on mathematics achievement 

Source Sum of 
Squares df Mean 

Square F p Partial eta 
squared

Observed 
power

group 3657.284 1 3657.284 76.607 0.000 0.635 1.000
gender 0.176 1 0.176 0.004 0.952 0.000 0.050
group * gender 50.875 1 50.875 1.066 0.308 0.024 0.173

Significant value at p < 0.05

Table 5
Estimated marginal means scores for mathematics achievement between groups

Group M Std. error
95% Confidence Interval

Lower Bound Upper Bound
Control 11.891 1.410 9.049 14.734
Treatment 29.249 1.393 26.441 32.057
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Table 5 indicates a huge difference in the 
mean scores between the control group (M = 
11.891) and treatment group (M = 29.249). 
Based on the above findings, the students 
using the scientific calculator performed 
better than the conventional group students 
in solving mathematics problems.

DISCUSSION

This research explored the impact of 
scientific calculators on mathematics 
achievement among secondary school 
students in Kajang, Selangor, Malaysia. 
The low-achieving students in mathematics 
designated as the treatment group (using a 
scientific calculator) demonstrated a higher 
mathematics performance than those in 
the conventional group. These results 
suggest that using scientific calculators as a 
technological tool in learning mathematics 
can improve students’ achievements, 
particularly among low-achieving students. 
In addition, the large effect sizes of the 
groups support the significant impact of the 
intervention on mathematics achievement.

Consistent with previous studies 
(Bridget, 2016; Kissane, 2020; Parrot & 
Leong, 2018), integrating technology in 
learning mathematics improves students’ 
mathematics achievements. This study 
suggested that encouraging students to learn 
mathematics using calculators, particularly 
in Solid Geometry and Statistics topics, may 
help low-achieving students to enhance their 
understanding. Using a scientific calculator 
also has a positive impact on students’ ability 
to solve problems. This finding is supported 
by other researchers who postulated that 

students are better problem solvers when 
computation tools are used in class (Parrot 
& Leong, 2018). Research shows that the 
integrated teaching and learning approach 
enables students to solve mathematics 
problems efficiently.  

Davies and West (2014) stated that 
integrating technological tools in an 
integrative teaching and learning approach 
provided students with a better learning 
process. Consequently, students can expand 
their scope of cognitive abilities (Darling-
Hammond et al., 2020). In this learning 
approach, student-centred and student-
driven principles are emphasized. Students 
are encouraged to take responsibility for 
their learning in solving problems and 
inquiry. With the assistance of a scientific 
calculator, mathematics problems are 
posed to students and the solving process 
is done without the teacher’s guidance. 
Also, students are asked to create their 
own, personally meaningful solutions. In 
both cases, the students act as the problem 
solvers and they use critical thinking skills 
and reasoning to develop their solutions 
(Stephan, 2014). Furthermore, this learning 
approach encourages students to perform 
tasks relevant to their surroundings as well 
as use real-world materials and experiences. 
Besides, students become more confident in 
managing various mathematical situations 
without being hindered by fear and anxiety 
when solving complicated mathematics 
problems. 

Generally, all low-achieving students 
in this study were given a similar input on 
both topics. Thus, there are no biases in their 
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basic concept knowledge on solid geometry 
and statistic. This way, the researcher could 
determine whether a scientific calculator 
used in the integrative teaching approach has 
a sole impact on the students’ mathematics 
performance. However, the results indicated 
that the students’ mathematics achievements 
in the conventional teaching approach 
without using scientific calculators also 
improved. According to Darling-Hammond 
et al. (2020), a learning process takes 
place amongst students based on their 
performance and achievements. That said, 
the difference is not significant. The students 
in the control group did not do as well as 
the students using scientific calculators 
because the former needed more time to 
do basic computations and had less time 
to understand the mathematical concept. 
According to Agustyaningrum et al. (2018), 
low-achieving students tend to commit 
careless computation mistakes when they do 
manual calculations because it is difficult to 
do in a limited time. 

More interestingly, the study found that 
the gender-related analyses on mathematics 
achievement do not indicate any significant 
difference between genders. This result 
contradicts the findings reported by Thien 
and Ong (2015), Ahmad et al. (2017), and 
Tajudin and Chinnappan (2016), as these 
researchers found significant differences 
among girls and boys, where girls performed 
better than boys. However, the descriptive 
mean score of low-achieving students who 
used scientific calculators shows a similar 
result with the PISA data analysis explored 
by Gevrek et al. (2020), where there was 

a difference in mathematics scores in 
favour of girls. This result was only found 
in several countries in Asia, including 
Malaysia and Kazakhstan. However, there 
were no consistent findings that could 
explain this difference. Hence, future studies 
are suggested to further investigate gender 
and achievement to evaluate this pattern. 
Not only that, other previous studies have 
indicated that gender alone is unable to 
explain this phenomenon. Thus, there is a 
need to include other vital variables in future 
studies, such as socio-economic status.

To summarize the empirical findings 
and discussion, scientific calculators can 
be considered beneficial in improving 
learning experiences among low-achieving 
students. The results of the current study 
provide promising evidence for addressing 
a significant issue regarding mathematics 
achievement. It has been acknowledged 
that low-achieving students tend to have 
lower performance and engagement 
in mathematics. However, utilizing 
technological resources that can be easily 
accessed by all students, such as scientific 
calculators, will lead to a smaller gap in 
mathematics achievement between high-
achieving and low-achieving students. 
Additionally, this study’s findings suggest a 
promising future for low-achieving students 
in that they can also be successful like their 
high-achieving counterparts regardless 
of their current level of achievements in 
mathematics.   

Although this study presents evidence 
on the impact of scientific calculators on 
students’ mathematics achievement, it 
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also has some limitations. First, the study 
was conducted only within a specific 
context with specific characteristics of 
students and selected mathematics topics. 
Hence, this poses limitations on the study’s 
generalizability. Second, the study’s 
methods and instruments are only limited 
to quantitative methods using mathematics 
achievement test scores to measure students’ 
performance. Therefore, additional research 
using more in-depth qualitative methods, 
such as in-depth interviews and observation, 
should be conducted in order to capture and 
obtain information, particularly on students’ 
conceptual context in solving mathematics 
problems.

CONCLUSION

This study provides empirical evidence that 
using a scientific calculator can increase 
low-achieving students’ achievement in 
mathematics. These findings suggest that 
effective instruction including the use of a 
scientific calculator to solve a mathematical 
problem can encourage low-achieving 
students to improve their mathematics 
achievement. A scientific calculator is 
advantageous for low-achieving students; 
it enables them to complete mathematics 
tasks with minimal computational errors and 
provides them with more time to understand 
mathematical concepts. The impact of the 
COVID-19 pandemic forces schools and 
institutes worldwide to apply digital learning 
in order to ensure students can continue 
learning at home. To have continuity in using 
the computational tool, it is recommended 
that teachers encourage students to utilize 

an online scientific calculator to support and 
assist low-achieving students in learning 
mathematics. A web-based calculator 
for calculation, graphing, geometry, and 
statistics that can be accessed in ClassPad.
net provided by Casio is a fantastic resource 
for students to learn mathematics.
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