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Abstract—This study introduces a complete ICT based Mathematics Skill
Development Program (MSDP) web service that aims to enhance the positive
attitudes of students towards Maths. The entire system is designed and imple-
mented in such ways that students can learn Maths with fun and practical expe-
riences in the classroom rather than only theoretical exercises. For the last 2
years (2018-2019), we have applied MSDP in 4 distinct primary and secondary
schools in Bangladesh and followed up the students' (N = 200) attitudes towards
Maths. Findings revealed that through the MSDP program, students have devel-
oped a significant positive attitude towards Maths that helps them overcome
mathematics anxiety.
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1 Introduction

Mathematics is a cognitive science that is considered as the basis of other academic
subjects. Through problem-solving, decision-making and critical reasoning, mathe-
matics enhances brain function. A good mathematical understanding not only leads to
outstanding educational achievement but also contributes to the effective day to day
activities. Nevertheless, despite having these good sides, mathematics is regarded as a
tough and frightening subject to many students worldwide. As a consequence, in-
creasing mathematics anxiety and reluctance for math among students has received
attention from scholars in recent years. Researchers already developed several detec-
tive scales for measuring Maths' anxiety and reluctance. However, any significant
preventive measures are not yet introduced. To bridge this gap, the current study has
introduced an Information and Communication Technology (ICT) based Mathematics
Skill Development Program (MSDP) for pre-primary to secondary level students that
can attract students in learning math through an active learning environment. The
contributions of the present study can be summarized as follows: (i) Finding out the
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influencing factors behind students’ negative attitudes towards Maths. (ii) Highlight-
ing the role of ICT to modernize the mathematics learning environment and (iii) In-
troducing an ICT based MSDP web service to overcome mathematics anxiety.

2 Literature Review

In many countries, poor achievement and low participation in mathematics have
now become a growing issue [1]. Anxiety and reluctance towards Maths have been
considered one of the main reasons for poor performance in mathematics. At present,
a considerable number of students experience Mathematics Anxiety (MA) which
seriously interferes with their mathematics learning and performance by avoiding
math. Previous studies have already identified some influencing factors of MA. For
example, according to [2], MA occurs when students start to learn complex mathe-
matical problems. However, a study [3] shows that students begin to face MA when
they're in elementary school and this fear of math transferred through teaching meth-
ods by a school teacher. A similar finding has been reported in [4] that traditional
teaching methods, learning strategies, and negative math-related experiences [5], [6]
in the classroom may be the causes of student MA. According to their hypothesis, as
traditional teaching and learning system is limited to textual/lecturing-based education
only, it is not sufficient to learn Maths effectively. Lack of process-oriented learning,
poor interactivity, and versatility can grow a negative attitude towards Maths in stu-
dents. To overcome this crisis, the utilization of ICT in teaching and learning mathe-
matics can play an important role by developing student’s problem-solving skills,
analytical ability, creativity and re-late Maths in practical life. Some initiatives are
already taken to incorporate digital media in learning mathematics. In [7], researchers
introduced Virtual Mathematics Kits (VMK) based on digital media that enhance the
ability of mathematics learning by assisting students in problem-solving. Another
study [8] revealed that incorporating ICT into education offers Maths teachers inte-
grated teaching methods that encourage students to learn, support independent learn-
ing and helps to participate actively in the discovery of mathematical concepts, topics
and thus help to gain a deeper knowledge of mathematical ideas. In [9] researchers
found that ICT based learning plays an important role in ensuring and enhancing
learning skills in kindergarten level students. Although earlier studies have shown that
ICT based tools have a significant positive effect on students’ mathematical learning,
the system is not fully utilized yet. Based on these issues, the present study aims to
develop and implement a complete ICT based MSDP programs to overcome existing
deficits.

3 Framework and Implementation of ICT based Mathematics
Skill Development Program

Fig.1 represents the framework of the MSDP program. As self-regulative [10] and
active learning is more engaging than passive learning, the overall framework is de-
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signed in such a way where students are treated as active learners. To fulfill the pur-
pose of the study, the proposed framework has split into 6 major steps.
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Fig. 1. MSDP Framework

Step 1: Area & topic-based lesson plan:

A lesson plan is a standardized roadmap of what students need to learn and how
they can successfully perform it during class time. In MSDP, we organized an effec-
tive lesson plan based on class level, area of the topic, the objective of each topic and
task of teachers and students (see Fig. 2). This gives a clear overview of what students
going to learn and how they can successfully achieve their desired goal. As well as,
area & topic-based structured lesson plan makes a teacher confident in delivering
quality teaching, especially in mathematics. This lesson plan can be accessed and
download through MSDP application by teachers, students, and guardians.
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MSDP Class 1 Lesson Plan
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Fig. 2. Area and topic-based lesson plan

Step 2: Learning Maths through presentation:
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Presentation motivates the students to listen carefully and provides a meaningful
learning experience in terms of learning mathematics. Without introducing the topic,
directly going through the theory and solving math problems is a bad practice that
encourages a student to memorize math, rather than understand. To avoid this prob-
lem, MSDP includes the topic-wise thematic presentation slides (see Fig.3) that help a
teacher to be prepared both emotionally and psychologically to organize his/her
thoughts before taking every class. For each mathematics topic, teachers have to de-
liver a 10-minute presentation form the MSDP application. At the same time, students
will be able to download ppt and pdf files of each presentation slide from online that
helps them to recall the topic covered in their classrooms.
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Fig. 3. Topic-wise presentation slides

Step 3: Learning Maths through topic-based video:

Topic-based video in learning is being popular over the last few years. Sometimes
presentation and lecture notes are not enough to explain a complex math problem
clearly. In that case, video can be used for more engaging and insightful learning. It
helps students to develop strong background knowledge in a particular math topic that
allows them to build a positive attitude towards Maths. As a consequence, we have
included topic-based videos (10 minutes for each topic) in MSDP that present com-
plex math-related topics in an easier way (see Fig. 4). Simultaneously, videos are
made in such a way that they can catch the attention of the students easily.
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Fig. 4. Topic-based videos

Step: 4 Learning Maths through lecture notes:

Lecture note is a concise and complete outline of each class that helps students
identify the significance of the topics covered in the class. It enables a teacher to pro-
vide illustrative and interesting structured content in the classroom. In MSDP, teach-
ers must upload topic-oriented lecture notes in the application earlier and deliver a 15-
minute lecture from that lecture note during class time (see Fig.5). At the same time,
students will be able to download pdf files of each topic-wise lecture note from
online.
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Fig. 5. Lecture Notes

Step: 5 Learning Maths through practical exercise:

The main purpose of the topic-wise presentation, video tutorial, and lecture notes is
to give the students a clear conceptual understanding of mathematics. However, along
with conceptual understanding, practical exercise helps students to gain cognitive
capacities to solve more complex mathematical tasks. As a consequence, according to

256 http://www.i-jet.org



the MSDP program students have to perform 45 minutes of practical exercises as per
lecturer’s instructions in every Maths class (see Fig.6). Students play an active role
during practical exercises and perform tasks individually, in pairs, small or collabora-
tive groups. In this way, MSDP ensures a student-centered collaborative mathematics
learning environment.
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i; bdeducotior Dashboard  Teachers Parents [a] @ bt shown

S 1/ LAB TUTORIAL / LAB 2 / NUMBERS & COUNTING

22 LAB TUTORIAL

Fig. 6. Practical exercise (Lab tutorial)

Step: 6 Evaluation:

This is the final stage where students have to perform a test based on the previous
stages. It allows the teacher to recognize the problems of students and to take the right
action to solve the problem.

4 Effectiveness Evaluation of MSDP to Overcome Mathematics
Anxiety

4.1 Participants and material

The effectiveness evaluation of the MSDP application involved 4 primary schools
in Bangladesh where 200 students have participated from class 3 to class 5 (Mean
age: 8.85, Range age: 7 — 11, Male: 127, Female: 73). There were two groups of stu-
dents, namely the intervention group and the non-intervention group. Every group
consisted of 100 students. MSDP application was used for the intervention group and
the conventional learning approach was used for the students of the non-intervention
group (Time period: 2 years). We followed a qualitative research approach to assess
the efficiency of the MSDP application. Structured interviews (5 questions) and Likert
Scale-based (4-point scale that allows the individual to say how much they
agree/disagree with a specific statement) questionnaires (5 items) were used (see Ta-
ble 1) to determine students’ attitudes towards Maths.
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Table 1. Qualitative data collection approach

Likert Scale-based Questionnaires Interview Questionnaires

Q1. Do you feel unusual nervousness when Q1. Do you have fear in Maths?
doing or thinking about Maths?

Q2. Do you have visible signs of nervousness Q2. Do you feel panic during Maths test or when calling
(sweaty palms, shaky hands, and so on)? on to answer Maths related questions?

Q3. Do you suffer from fear of failure in Maths |Q3. In spite of having good preparation, do you feel lack

subjects? of confidence during the Maths exam?

Q4. Do you think Maths tests are always more  |Q4. Do have difficulties in remembering people’s names
stressful than other tests? or phone numbers?

Q5. Do you think your parents/teachers expect a |QS5. How often do you have trouble finding words when
lot from you especially in Maths? you are talking to others?

4.2 Results and discussion

Table 2 provides the efficiency summary of the MSDP application. Findings clear-
ly indicate that MSDP applications enable to create positive mathematical attitudes in
students and help them overcome mathematical fears. Table 2 illustrates that students
of the intervention group face comparatively less unusual nervousness, visible signs
of nervousness, fear of failure, stressful feelings during Maths test rather than the non-
intervention group. At the same time, 79% participants of the intervention group re-
ported that they had not any anxiety in Maths. On the other hand, in the non-
intervention group, 55% students reported they had not any anxiety in Maths. This
indicates that the proposed ICT-based MSDP application can play an important role to
prevent mathematics anxiety.

Table 2. Research findings

pﬁ)l:ch (tzil(;flss- Intervention group Non-intervention group

;}Z'Z Sometimes| Rarely | Never ;}f:ﬁ fi(;n";i‘- Rarely Never

Ques- Ql 9% 40% 30% 21% 18% 46% 21% 15%
tion- Q2 16% 18% 18% 48% 16% 25% 20% 39%
naires Q3 20% 22% 28% 30% 26% 28% 22% 24%
Q4 16% 14% 31% 39% 27% 21% 33% 30%

Q5 48% 38% 5% 9% 48% 38% 7% 7%

Descriptive Analysis
Q1 79% of respondents of respondents of intervention group and 55% respondents of

non- intervention group reported that they had no fear in Maths.

Q2

54% of respondents of intervention group and 66% respondents of non- intervention
group reported that they feel panic during Maths related questions/tests.

Interview| Q3

48% of respondents of intervention group and 57% respondents of non- intervention
group reported that in spite of having good preparation, they feel a lack of confidence
during math exams.

Q4

26% of respondents of intervention group and 27% respondents of non- intervention
group reported that they face difficulties in remembering people’s names or phone
numbers.

Q5

37% of respondents of intervention group and 39% respondents of non- intervention

group reported they face trouble finding words when they are talking to others.
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5 Conclusion

Mathematics knowledge and skills are required in students’ future careers and
throughout their lifetime. Accordingly, whatever elements that can hinder students’
math learning need to be addressed effectively, otherwise the consequence will be a
failure. Reform is needed in conventional teaching-learning systems in such a way
that students socialize and engage in the math learning process. Producing positive
thinking, building support groups, building effective assessment strategies, minimiz-
ing the component of the competition, students’ self-motivation, teacher's support and
classroom structure are strategies that reduce student's level of math anxiety. In that
case, ICT can play a vital role. The present study has introduced such a tool (ICT
based MSDP application) that helps students motivate themselves to learn mathemat-
ics. As well as, it creates a significant positive attitude towards mathematics in stu-
dents that helps them overcome the mathematics anxiety. Therefore, based on the
overall findings, teachers and authorities of the schools are highly recommended to
use ICT in the classroom for a better teaching-learning environment.
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