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Abstract: The purpose of this study is to evaluate the benefits and challenges of using electronic
calculators for teaching Mathematics in high schools. The study is based on the survey results
and survey data analysis from Mathematics teachers, professional managers and students selected
from high schools in Thai Nguyen province and 6 representative provinces of different regions.
Data were compared with evaluations mentioned in some published papers of high reliability.
From the analysis of potentials and challenges, the paper also recommends some measures to
effectively use calculators for teaching Mathematics in high schools.
Keywords: Teaching and learning Mathematics at school, electronic calculators, benefits,
challenges.
1. INTRODUCTION
With the advantages of calculating, processing data
and storing data, along with its compact size, since the
1980s, electronic calculator (calculator) have quickly
been brought to schools by many countries around the
world. In Vietnam, before 2000, calculator was rarely
mentioned in the Mathematics education program;
calculator has only really been introduced into the
school since the revision of the General Education
Program in 2000. In this program, the textbooks for
high school Mathematics have had the content of
solving math problems on calculator. In recent years,
the Ministry of Education and Training has encouraged
the use of calculator in the process of teaching
Mathematics in high schools, and also stated the
calculation capacity of high school students who know
how to effectively use calculator in new school
education program (Ministry of Education and
Training, 2018).
The paper presents research findings on the benefits
and challenges of using calculator in teaching and
learning Mathematics, suggesting some measures to
promote the effectiveness of using calculator in
teaching Mathematics in high schools of Vietnam.
2. LITERATURE REVIEW
Since designing computers that can be “real” in the
1970s, calculator technology has developed very
quickly, from simple calculator to scientific calculators
and graphics calculators. The main advantages of
calculator are its small size, compact size, mobility and
easy accessibility, as well as the cost of a calculator
which is relatively cheaper than the cost of buying
desktop or laptop (Kemp, Kissane & Bradley, 1995).
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Calculator is a tool to support Mathematics discovery
calculator helps teachers, students solve Math problems
by exploiting, using the available functions of
calculator, combined with appropriate teaching
situation.
Some studies by Dunham and Dick (1994); Demana
and Waits (1990); Fey and Good (1985) argue that the
birth of calculator has profoundly affected the teaching
and learning of Mathematics. About the benefits of
using calculator in teaching Mathematics, studies by
Campbell & Stewart, 1993; Carlson, 1995; Dunham,
1993; 1995; Graham & Thomas, 2000; Hembree &
Dessart, 1986; Hennessy et al., 2001 recorded the
benefits that could arise from the availability and
rational use of calculator in the teaching process,
helping teachers to innovate teaching methods,
positively impacting the attitude of teachers and
students in the process of teaching and learning. Many
studies have confirmed that in the calculator
environment, the teaching and learning activities of
teachers and students become more positive. For
example, in the study of Hembree and Dessart (1986), it
was shown that “Students who use calculator have
better learning attitude and ability to self-study
Mathematics than those who do not use calculator”, in
one study, Dunham and Dick (1994) also affirmed that
“calculator has a graph function that allows students to
better solve problems, facilitating changes in the role of
students and teachers, leading to the interactive learning
environment and discovery”.
The challenges of using calculator in teaching are
also mentioned by some studies such as: challenges that
may arise from inappropriate methods of using
calculator; Challenges arising from situations where
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students are not equipped equitably in class or not used
regularly for a long time is also an obstacle to using
calculator in teaching. In addition, some studies (Hope,
1997, Johnson, 1991, Porter, 1991, Schmidt &
Callaghan, 1992; Spath, 1990) also point out challenges
such as lack of teaching materials, teachers are not
trained, training to use calculator, the lack of time to
invest teaching plan also affects the effectiveness of
using calculator.
In Vietnam, there have not been many studies on the
use of calculator in teaching Mathematics. Some
documents related to the use of calculator in teaching
such as the manual on using calculator to solve
Mathematics by Ta Duy Phuong and Pham Thi Hong
Ly (2008); Textbooks on training and retraining for
teachers of Nguyen Anh Tuan, Nguyen Danh Nam, Bui
Thi Hanh Lam and Phan Thi Phuong Thao (2014)
mentioned teaching Mathematics with calculator. Le
Thai Bao Thien Trung (2011) showed that calculator is
a “powerful and fast” calculating tool, replacing the
number tables, facilitating the integration of new
content into the high school Math program; calculator is
a pedagogical tool to help build teaching situations in
accordance with the characteristics of active teaching
methods; Teaching situations with calculator are easy to
apply.
However, no research has specifically analyzed the
benefits and challenges of using calculator in teaching
Mathematics in high school. Since then, it is necessary
to study the benefits and challenges of using calculator
in teaching Mathematics in high school, to recommend
effective methods of using calculator, contributing to
good implementation Math education targets in the new
general education program are being implemented
today.
3. METHODS AND RESULTS
3.1. Research methods
3.1.1. Research goals
The study is conducted to evaluate the benefits and
challenges of using calculator in teaching and learning
Mathematics in high school. Specifically, this study
aims to solve the following questions: 1) What are the
benefits of using calculator for teachers and students in
teaching and learning Mathematics in high school? 2)
What are the challenges that teachers and students face
when using calculator in teaching and learning
Mathematics in high school? 3) What are the
recommended measures to effectively use calculator in
teaching Mathematics in high schools?
3.1.2. Research methods
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This study is based on the survey results by methods
of observation and investigation with two main
techniques: interview and test use. The collected data is
compared and compared with the assessment in some
published documents with high reliability.
- Survey subjects: The study was conducted in 24
high schools of 7 provinces including Thai Nguyen,
Bac Kan, Bac Giang, Bac Ninh, Phu Tho, Hoa Binh,
Khanh Hoa. Subjects of the survey include 260
teachers, 40 professional managers and 1100 students.
Survey time is from April 1, 2018 to May 20, 2018.
- Data collecting method: Questionnaires and
interviews were used to collect data from schools. The
questionnaire of students consists of two parts: The first
part is general information about students, schools and
classes; the second part contains open questions for
students to express their opinions. Questionnaire of
teachers is also designed with two parts: The first part is
general information about teachers; the second part
includes questions with open questions, answers on the
Likert scale of 5 levels, which are attributed to scores 1
to 5 for each answer option. The questions concentrate
on clarifying the following four contents: how to
approach calculator of teachers and students; method of
using calculator in teaching and learning Mathematics;
assess the benefits, difficulties and challenges when
using calculator in teaching and learning Mathematics;
How does using calculator affect the attitude of teachers
and students ?
Some teaching situations using calculator are
selected and sent to teachers of Mathematics to design.
The research team has observed some periods of
classes, conducted interviews and tests on knowledge
and skills to use calculator for students and teachers.
- Methods of data analysis: Data collected include
quantitative and qualitative data. Quantitative data is
collected using questionnaires designed for research
purposes, using statistical software to obtain results on
frequency, quantity and percentage. Qualitative data is
obtained from answering questions and interviews,
organized, classified and recorded in reports.
3.2. Research results
3.2.1. Benefits of using calculator in teaching and
learning Mathematics
The study analyzed the benefits of using calculator
in teaching and learning, including the ability to
approach calculator, the attitude of teachers and
students, methods of teaching, learning and the
effectiveness of the teaching process when using use
calculator. According to feedback from students and
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teachers, the statistics show the benefits of using
calculator in teaching Mathematics (Table 1, Table 2).
Results in Tables 1 and 2 show that regular use of
calculator helps teachers and students be more creative
in solving Math problems. Teachers and students can
look for alternative methods, avoiding a lot of work
with paper and pen. Students can also experiment with
different ways to express mathematical ideas while
discussing with other students.
Calculator actively supports Math learning activities
of students, such as students can calculate a large
volume of calculations in a certain time because the
calculation speed on calculator is faster than calculated
by paper and pen. Students can save computing time,

spend more time focusing on solving math problems.
The attitude of teachers and students is also
significantly improved when using calculator.
According to teachers, students have a positive attitude
in sharing ideas and working collaboratively; the
classroom atmosphere is more lively. This result is
consistent with a study by Dunham (1995) that affirmed
that using calculator helps teachers and students have
more positive emotions and better attitudes in the
teaching and learning process.
In terms of the effectiveness of using calculator, in
this study, 88.9% of students assessed using calculator
to help the tests achieve better results; 81.5% of
teachers assess that students using calculator have better

Table 1. Benefits of using calculator according to students’ assessment
Benefits from using calculator
in Math learning
1. Helping to calculate quickly and accurately
2. Creating an interest in learning better
3. Understanding math problems better
4. Helping to facilitate knowledge discovery
5. Helping for discussion and better group
exchange
6. Helping to test/ test achieve higher results

Total

Agree
responses

%

Mean

1100
1100
1100
1100

1064
804
886
743

96.7
73.1
80.5
67.5

4.43
3.78
3.43
3.70

Standard
Deviation
(SD)
0.23
0.19
0.13
0.17

1100

612

55.6

3.48

0.14

1100

978

88.9

4.22

0.20

Table 2. Benefits of using calculator according to teachers’ assessment
Benefits from using calculator
in Math teaching
1. Create opportunities for students to share
ideas, allowing students to interact with
challenges
2. Bring a new way of working for both teachers
and students
3. Not only support calculations but also support
the discovery, detection and resolution of Math
problems
4. Help to convert mathematical representations,
mathematical modeling is done more smoothly
5. There is more time to focus on Math
problems, not time consuming algebraic
operations
6. Solve some Math problems that are difficult to
access with algebraic techniques
7. Students using calculator have better learning
results than who do not use

Total

Agree
responses

%

Mean

SD

260

200

76.9

3.95

0.19

260

200

76.9

3.85

0.23

260

195

75.0

3.87

0.21

260

162

62.3

3.60

0.19

260

195

75.0

3.83

0.20

260

189

72.7

3.78

0.22

260

212

81.5

3.69

0.18
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learning results than who do not use. Similar findings
were also noted by Smith (1996), Smith conducted a
meta-analysis, analyzed 24 studies conducted from
1984 to 1995, test results of students using calculator.
Compared with the results of students not using, it
shows that calculator has a positive impact on
improving learning outcomes for students at all levels
from grade 3 to grade 12. This is also consistent with
the results of some recent studies on the use of graphic
calculator in teaching and learning Mathematics
(Noraini Idris, 2006; Graham & Thomas, 2000; Horton,
Storm & Leonard, 2004). Noraini Idris (2006)
examined the effectiveness of using graphic calculator
in teaching Mathematics at secondary level, showing
that students in the experimental group had higher
results than those in the control group, the author
affirmed that the use of graphs in teaching and learning
Mathematics has an effect in improving the academic
achievement of students.
3.2.2. Challenges in using calculator in teaching and
learning Mathematics
The requirement of Mathematics education include
not only memorizing procedures, events, formulas or
algorithms but also creativity, thinking ability,
computing capacity of learners. Students need to have
thinking, reasoning, calculating, estimating skills, using
calculation tools and measuring tools, know how to use
calculator fluently (Ministry of Education and Training,
2017).
In line with the above requirements, the research
seeks to show the challenges faced by teachers and
learners in the process of using calculator in teaching
and learning. The answers to the challenges were
assessed by teachers and school professional managers,
shown in Table 3, Table 4.

- Challenges for students: The challenges faced by
students are the ability to exploit the functions of
calculator to support the activities of discovering,
discovering and solving math problems. Most of the
students (95.5%) said that they only use calculator for
normal calculation and directly use the functions of
calculator to solve exercises (solving equations,
calculating function values, calculating limits,
integrals...); the data also shows that students are very
difficult to use calculator to support learning activities
such as learning concepts and theorems. This has also
been pointed out by Ruthven (1992) that concerns about
the use of calculator, in which ttudents may depend on
calculator, leading to laziness, limiting students’
computing skills. In addition, a number of other
obstacles are the problem of equipping with calculator
for students and using skills in students, 56.2% of
teachers think that the students still lack calculator to
practice; 73.1% of teachers’ opinions said that the skill
of using ICT in students is limited.
- Challenges for teachers: Challenges are assessed
by many teachers such as they have not spent much
time preparing lessons that use calculator; The training
has not been regularly, 70.4% of the teachers’ opinions
suggest that many mathematical contents are difficult to
use calculator. This is consistent with a study by Kituku
(2004) on teacher lesson planning in high school.
Kituku’s research shows that the preparation of
teachers’ lesson plans is not good, leading to inefficient
means of exploitation, affecting the quality of teaching.
Some teachers’ ideas said that the experience of using
calculator is also a challenge when using this means in
teaching, leading to the ability to exploit the functions
of calculator to support knowledge exploration and
discovery activities and design of teaching situations

Table 3. Challenges of using calculator according to teachers’ assessment
Challenges from using calculator
Agree
Total
%
Mean
in Math teaching
responses
1. Students lack calculator
260
146
56.2
3.39
2. The skills of using calculator in students are
260
190
73.1
3.74
limited
3. Limited experience of teachers in using
260
159
61.2
3.56
calculator
4. Teachers have not taken time to design
260
214
82.3
3.25
lessons to use calculator
5. Many mathematical contents are difficult to
260
183
70.4
3.72
use calculator
6. Many types of calculator are prohibited
260
135
51.9
3.42
from using in exams
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SD
0.17
0.23
0.20
0.16
0.23
0.18
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Table 4. Challenges of using calculator according to professional managers’ assessment
Challenges from using calculator in
Agree
Total
%
Mean
Math teaching
responses
1. Teachers are afraid to innovate
40
12
30
2.95
2. Lack of instructional materials for
40
19
47.5
3.33
teachers and students
3. Teachers are less trained and fostered in
40
32
80
3.44
using calculator in teaching
4. The mathematics education program
has no specific requirements on using
40
18
45
3.08
calculator
5. There is no policy to support and equip
40
37
92.5
3.69
calculator for teachers and students
face many difficulties, especially in teaching concepts
and mathematical theorems.
The other challenge that was assessed by the school
management staff was the attitude of being afraid
difficulty, slow innovation of teachers in using
information technology in teaching. In the surveyed
schools, there are still about 20% of teachers who are
not yet proficient in using calculator, so they has not
exploited the benefits of calculator in teaching.
In addition, the issue of equipping calculator for
students and teachers along with other policies such as
the Ministry of Education and Training’s regulations on
the use of calculator in exams is also a challenge when
bringing calculator into schools on a large scale. The
survey results show that the equipping of students with
calculator is entirely self-procured by the learners, not
yet receiving the support of the state and the
manufacturer. This leads to a part of students who do
not have calculator, yet have conditions to access some
advanced scientific teaching programs (such as graphic
calculator) which are being used by many countries in
teaching. At the same time, some calculator are banned
from use in exams, which limits the use of daily
learning in students.
4. DISCUSSION AND CONCLUSION
Although the use of calculator in the classroom is
still being debated by many educators, the results of this
study confirm that the use of calculator has many
benefits for students and teachers. However, the abuse
of calculator can bring negative effects such as reducing
the basic calculation skills of learners, or too dependent
on the environment in the learning process. Therefore,
proper use of calculator, combined with paper and pen
in the classroom is necessary, while the use of
calculator in teaching mathematics needs to be further
studied, especially in research and development of
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SD
0.15
0.12
0.14
0.19
0.15

teaching situations learn to promote the benefits of
calculator, improve the quality of teaching
Mathematics.
For the sake of effective using calculator, we
provide following recommendations: 1) In Math
program, it is necessary to stipulate some mathematical
content to be practiced by calculator, encouraging
teachers and students to use calculator as a tool to
access, discover knowledge and a means to analyze
mathematical situations; 2) In terms of training and
retraining of teachers: pedagogic colleges need to
supplement the content of training programs on the use
of teaching facilities and equipment, including
calculator. This is to equip students with knowledge and
skills to use calculator in later teaching; 3) Schools need
to pay attention to equipping teaching facilities; to
organize workshops and training for teachers to guide
teachers with skills to use calculator, this will help
teachers to be confident and master the teaching
facilities; 4) Teachers need to train themselves, research
and participate in training courses to improve
knowledge and skills in using calculator, effectively
designing teaching situations and doing for calculator to
become the necessary means for practical teaching
Mathematics; 5) It is necessary to have policies to link
scientists, managers and enterprises to produce
calculator suitable to the financial capacity of teachers
and students; There is a need of mechanism to support
students with difficult circumstances, not yet able to
equip themselves with calculator.
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