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Abstract

This study examined the need for sequential digital applications of arithmetic operations to
promote conceptual and procedural learning among primary school mathematics teachers.
This study takes a quantitative approach with survey methods. This study's respondents
included 500 primary school mathematics teachers from Malaysia's five zones namely north,
central, eastern, southern, and Borneo. The data was collected via a questionnaire. The
descriptive statistical analysis results highlight the practice of teaching methods that should
be used in the application, such as animation movies, interactive quizzes, and online games.
The results for teachers' perceptions of conceptual and procedural understanding in primary
school mathematics teaching and learning (T&L) for the field of arithmetic operations are very
high. Most teachers agreed that the acceptance and usefulness of sequential digital
applications based on conceptual and procedural knowledge during the teaching and learning
process is critical. The majority of teachers agreed that this application should be created
based on a study of the level of digital application development requirements. This study's
implications can assist researchers in constructing a sequential digital application of
arithmetic operations (DASAQ) to enhance conceptual and procedural learning in primary
school mathematics.
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Introduction

Mathematics is a vital subject in any educational system, as it provides a foundation for
further learning (Santos-Trigo, 2020). Once students have mastered basic arithmetic
operations such as addition, subtraction, multiplication, and division, they can move on to
more advanced concepts and problem-solving (llukena et al., 2020). Therefore, having a
strong grasp of fundamental mathematics has a direct impact on a student's performance in
mathematics. It is crucial for students to understand both the conceptual and operational
aspects of these arithmetic operations to make progress in the subject (Szabo et al., 2020).
Mathematical proficiency depends entirely on a student's ability to comprehend and apply
these concepts and methods. Unfortunately, many students struggle with mathematical
problem-solving because they lack a clear understanding of these fundamental concepts
(Braithwaite & Sparugue, 2021; Al-Mutawah et al., 2019).

According to Supangat and Saringat (2020), the sequential learning model encourages
students to learn by following instructions, simplifying and organizing things quickly, and
gaining a quick overview of the lesson content. This model caters to the needs of students
who prefer to learn in a step-by-step manner (Ph’ng, 2018). It implies that students work
gradually to identify solutions and gain knowledge from small parts to the whole (Jamali &
Mohamad, 2018).

As stated by Yuswan and Maat (2021), conceptual and procedural knowledge are two
forms of information that students must possess in order to learn mathematics. Conceptual
knowledge is described as the ability to reason about situations using conceptual definitions,
relationships, or representations of both (Rittle-Johnson & Schneider, 2015). While
procedural knowledge is defined as the ability to correctly integrate algorithmic processes
and communicate algorithmic outcomes in the context of a problem (Rittle-Johnson, Siegler,
2022). Learning with technological apps allows children to see mathematical principles and
then apply those concepts to their daily life (Yuswan & Maat, 2021).

Statement of Problem
Arithmetic operations, such as addition, subtraction, multiplication, and division, are
fundamental concepts in mathematics. However, studies show that most students have not
yet mastered all four of these concepts (Ping & Hua, 2015). Understanding the basics of
mathematics is crucial in building a strong foundation for more complex mathematical
concepts, since mathematics is a structured and hierarchical discipline (Ishak & Bakar, 2019).
Unfortunately, many students struggle with basic mathematical procedures, which can lead
to difficulties in learning more advanced topics. Based on the study conducted by Sakilah et
al (2018), students who struggle with mathematics exhibit the following characteristics: (a)
difficulty in presenting solution steps in a logical order, (b) difficulty in connecting
mathematical concepts in problem-solving, and (c) difficulty in retaining newly learned
information and recalling previously learned knowledge. This highlights the importance of
establishing a strong foundation in mathematics before advancing to more complex concepts
(Hwang & Son, 2021).

To effectively solve mathematical problems, students must have a good understanding
of both conceptual and procedural knowledge simultaneously (Van Gon et al., 2020). If a
student only learns conceptual information without mastering procedural knowledge, they
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may understand how to apply the concepts in problem-solving, but they will not be able to
demonstrate the solution steps consistently (Wawan et al., 2019). On the other hand, if a
student has mastery of procedural knowledge but lacks conceptual understanding, they may
be able to demonstrate the solution steps, but they may not understand the reasoning behind
those steps (Wawan et al., 2019). However, classroom mathematics instruction often focuses
more on procedural understanding than on conceptual difficulties (Leong et al., 2020). Many
Malaysian students rely on memorizing mathematical formulas and tricks to solve arithmetic
problems, even if they do not fully comprehend them (Zainal 2005; Tan 2018). However,
merely memorizing these formulas and tricks without understanding their underlying
concepts does not help students retain knowledge in the long-term (Teng et al., 2017).

Literature Review

Fatimah et al (2020) argue that conceptual and procedural comprehension are inescapably
interconnected. Both of these concepts are critical for solving problems in mathematics
(Yurniwati, 2018). Students initially acquire conceptual knowledge, which they then apply to
develop problem-solving strategies and procedures. Both skills are necessary since they will
be used to deal with new and difficult situations (Sylviyani, 2017). Conceptual knowledge is
the comprehension of mathematical ideas, procedures, and relationships. Procedural
information is frequently presented in the form of a series or sequence of steps to be
completed. Procedures refer to the knowledge of skills, algorithms, techniques, and
approaches.

The purpose of teaching and learning mathematics at school is to enable students to
understand mathematical concepts, explain the relationship between concepts and apply
those concepts in solving problems (Siregar, 2019). The ability of an individual to understand
mathematical ideas comprehensively and functionally is called conceptual understanding
(Mayasari & Habeahan, 2021). Good mastery of conceptual understanding allows students to
solve mathematical words problems (Bardach & Klassen, 2020) and in the context of real life
more easily (Azis, 2019).

Students' proficiency in mathematical concepts can be assessed through their ability to:
(1) verbally and in writing define concepts, (2) create examples and non-examples, (3)
represent a concept using models, diagrams, and symbols, (4) convert one form of
representation to another, (5) understand various interpretations of concepts, (6) identify the
properties of concepts and the conditions that define them (NCTM, 2000). When children
have a solid grasp of mathematical concepts, they can perform arithmetic operations with
ease, particularly addition, subtraction, multiplication, and division.

Research Objective

This study aims at the need for the development of sequential digital applications of

Arithmetic operations for the consolidation of conceptual and procedural learning in primary

school Mathematics. Specifically, the objectives of the study are as follows:

1.  Studying teachers' perceptions related to the practice of teaching methods towards the
digital application of sequential arithmetic operations (DASAQ) for the strengthening of
conceptual and procedural learning in primary school mathematics.

2.  Studying teachers' perception of conceptual and procedural knowledge in teaching and
learning (T&L) of primary school mathematics for the field of basic operations.

3. Identifying the level of acceptance and applicability of teachers to use digital
applications sequential arithmetic operations (DASAQ) for strengthening conceptual
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and procedural learning of primary school mathematics.

4. Identifying the level of development needs of sequential digital application of
arithmetic operations (DASAO) based on conceptual and procedural knowledge of
primary school.

Research Methodology
This study aimed to collect input from primary school mathematics instructors about their
requirements for creating digital applications for teaching mathematical operations. The
study used a survey approach and selected a sample of 500 primary mathematics teachers in
Malaysia through simple random sampling. The sample was divided into five zones, including
north, central, eastern, southern, and Borneo, with the reason that they are economically
significant. The goal of the study was to obtain a clear picture of the instructors' needs for the
creation of sequential digital applications for both conceptual and procedural learning.

The study employed a set of questionnaires as a means of conducting a needs analysis.
The questionnaire that was chosen is based on Venkatesh's Unified Theory of Acceptance and
Use of Technology (UTAUT), which was first published in 2003 and is still widely used by
technology development researchers across the world. This questionnaire consists of five
parts. Table 1 shows the parts of the questionnaire.

Table 1
Component of the questionnaire
Section Component
Section A Respondent demographics
Section B Teachers' perceptions related to the practice of teaching
methods towards the digital application of sequential
arithmetic operations (DASAO) for the consolidation of
learning conceptual and procedural in primary school
mathematics.
Section C Primary school math teachers' perception of conceptual
and procedural knowledge in teaching basic operations.
Section D The level of acceptance of primary school mathematics

teachers to use the digital application of sequential
arithmetic operations (DASAOQ) for the reinforcement of
learning conceptual and procedural.

Section E The level of needs toward development of digital
application of sequential arithmetic operations (DASAQ)
based on conceptual and procedural knowledge for
primary school mathematics.

Section B to D use a five-point Likert scale while section E uses a (Yes / No) shaped scale
for teachers to express their degree of agreement with each item presented. Each score on
the 5-point Likert Scale represents a certain level of agreement: 1 for strongly disagree, 2 for
disagree, 3 for neutral, 4 for agree, and 5 for strongly agree.

To ensure the questionnaire's accuracy, we consulted three experts who are all
lecturers: one specialized in mathematical education, one in information technology, and one
in Malaysian language. These experts evaluated the research instrument for its construct and
content validity. They analyzed and provided feedback on the questionnaire's structure,
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substance, organization, and writing style. The expert panel agreed that the questionnaire's
format and content were sufficient for testing the constructs under examination. The expert
panel suggested improving the questionnaire's linguistic structure and style to enhance
comprehension among respondents.

The data collected was analyzed using descriptive statistical methods. The analysis
included demographic analysis of respondents (Part A), analysis of teaching methods
practices in relation to digital applications (Part B), analysis of the need for emphasizing
conceptual and procedural knowledge in teaching and learning mathematics (Part C), and
analysis of the level of acceptance and usability of teachers towards using digital applications
(Part D). The mean value and standard deviation were calculated using SPSS version 28, and
the analysis of the level is presented accordingly. Table 2 shows the interpretation of mean
values adapted from Moidunny (2009) for part B, part C and part D.

Table 2

Interpretation of Mean Score
Range of Mean Interpretation
1.00to0 1.80 Very Low
1.81to 2.60 Low
2.61t03.40 Moderate
3.41t04.20 High
4.21to0 5.00 Very High

Inferential statistics are used to identify the relationship between Perception of
Teaching Methods, Perception of Conceptual and Procedural Knowledge, Acceptance of
Digital Applications and Needs of Digital Applications by using Pearson correlation analysis
and this correlation analysis is assisted by SPSS version 28. Table 3 shows the interpretation
of the correlation coefficient adapted from Riduwan & Sunarto (2012).

Table 3
interpretation of the correlation coefficient
Range of correlation coefficient Interpretation
0.00t0 0.20 Very Weak
0.20t0 0.40 Weak
0.40to 0.60 Moderate
0.60to 0.80 Strong
0.80to 1.00 Very Strong
Results

A total of 500 primary school mathematics teachers consisting of primary school teachers
from five zones in Malaysia, namely the north, central, eastern, southern, and Borneo zones,
have answered the questionnaire distributed by post and email. The findings of the study are
presented in five sections.
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Demographic Analysis of Respondents
The demographic distribution analysis of the respondents is as shown in Table 4.

Table 4
Demographics of study respondents
Gender Frequency (%) ICT Experience Frequency ICT Skills Level Frequency (%)

°

Male 120 (24.0) 1to 5years (7/;)(15) Not skillful 1(0.2)

Female 380 (76.0) 6to 10 years 161 (32.2)  Less skillful 27 (5.4)
11to 15 years 162 (32.4) Moderately skillful 286 (57.2)
16 to 20 years 68 (13.6) Skillful 178 (35.6)
21to 25 years 26 (5.2) Very skillful 8(1.6)

26 to 30 years 5 (1.6)

Total 500 (100%) Total 500 (100%) Total 500 (100%)

The results of the analysis also show that the highest data was recorded for female gender
(76.0%), experience using ICT within 11 to 15 years (32.4%), and a moderate level of ICT skills
(57.2%). The large difference between the number of male and female respondents is due to
the lower enrolment of male teachers in the teaching staff in Malaysia. In terms of ICT skills,
only one respondent admitted not being proficient (0.2%) while 8 respondents were very
proficient (1.6%). The findings in terms of ICT use experience and ICT Skill Level show that the
majority of teachers are accustomed to using ICT in their teaching profession.

Analysis of the practice of teaching methods against digital applications

In part B, there are 7 items to study teachers' perceptions related to the practice of teaching
methods towards the digital application of sequential arithmetic operations (DASAO) for
strengthening conceptual and procedural learning in primary school mathematics. Table 5
shows the mean, standard deviation and interpretation (based on table 2) of the practice of
teaching methods.

Table 5
Analysis of the practice of teaching methods against digital applications
Item Mean Standard Interpretation
(M) Deviation (SD)
B1 Presentation of the content of the arithmetic4.61  .542 Very high

operations of mathematics according to the
student's ability is necessary.
B2 Active involvement of students to build4.62  .522 Very high
understanding in learning arithmetic operations
is necessary.

B3 Sequential arrangement of lesson content in4.52  .625 Very high
learning arithmetic operations effectively is
necessary.
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B4 The use of digital applications in learning4.44  .656 Very high
arithmetic operations effectively is necessary.

B5 The use of animation videos in learningd.47  .677 Very high
arithmetic operations effectively is necessary.

B6 The use of interactive quizzes in learning4.54  .618 Very high
arithmetic operations effectively is necessary.

B7 The use of online games for learning arithmetic4.51  .647 Very high

operations effectively is necessary.

The study respondents showed a very high level of agreement regarding the need for
the delivery of lesson content that suits the students' abilities (M = 4.61; SD = .542), involving
students actively in building understanding in learning arithmetic operations (M = 4.62; SD =
.522) as well as organizing the lesson content sequentially (M = 4.52; SD = .625). For effective
learning of arithmetic operations, there is a very high need for the use of digital applications
(M =4.44; SD = .656), animated videos (M = 4.47; SD = .677), interactive quizzes (M = 4.54; SD
=.618) and online games (M = 4.51; SD = .647).

Analysis of conceptual and procedural knowledge in teaching and learning mathematics

In part C, there are 14 items to examine the teacher's perception of conceptual and
procedural knowledge in teaching and learning (T&L) of primary school mathematics for the
basic operational area. Table 6 shows the mean, standard deviation and interpretation (based
on table 2) of the practice of teaching methods.

Table 6
Needs Analysis of conceptual and procedural knowledge in teaching and learning
mathematics

Item Mean Standard Interpretation
(M) Deviation (SD)
Cl1  Mastery of conceptual knowledge in learning4.57 .527 Very high
arithmetic operations is necessary.
C2  Mastery of procedural knowledge in learning4.57 .519 Very high
arithmetic operations is necessary.
C3  Mastery of conceptual knowledge can4.55 .536 Very high

increase  students' ability to master
arithmetic operations more effectively.

C4  The mastery of procedural knowledge can4.52 .553 Very high
increase students' ability to master
arithmetic operations more effectively.

C5 Mastery of conceptual knowledge can4.51 .543 Very high
improve  students' ability to solve
mathematical problems.

C6  Procedural knowledge mastery can improve4.53 .546 Very high
students' ability to solve problems
mathematics.
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C7 Mastery of conceptual knowledge can4.50 .557 Very high
increase students' ability to master high
order thinking skills (HOTS) in learning
mathematics.

C8 The mastery of procedural knowledge can4.51 .561 Very high
increase students' ability to master high
order thinking skills (HOTS) in learning
mathematics.

C9 Mastery of conceptual knowledge can4.53 .557 Very high
increase students' ability to apply critical
thinking in learning mathematics.

C10 The mastery of procedural knowledge can4.52 .571 Very high
increase students' ability to apply critical
thinking in learning mathematics.

C11 The application of various calculation4.56 .596 Very high
strategies in digital applications of arithmetic
operations can improve problem solving
skills.

C12 Mathematics teachers need to be able to4.65 .530 Very high
strengthen conceptual and procedural
knowledge for the students they teach.

C13 The use of digital applications to increase  4.52 .641 Very high
mastery of conceptual and procedural
knowledge in mathematics learning is
necessary.

C14 Digital applications of arithmetic operations4.57 .588 Very high
need to provide immediate feedback on
student answers to improve students'
understanding.

A significant of respondents strongly agree about the need to master conceptual (M =
4.57, SD = .527). and procedural (M = 4.57, SD = .519) knowledge in learning arithmetic
operations This agreement is based on the importance of conceptual and procedural
knowledge in improving students' ability to master arithmetic operations more effectively
(C3: M =4.55,SD =.536; C4: M =4.52,SD =.553), solving mathematical problems (C5: M =
4.51, SD = .543; C6: M = 4.53, SD = .546) even through the application of various calculation
strategies (M = 4.56, SD = .596), high order thinking skills (C7: M = 4.50, SD = .557, C8: M =
4.51, SD =.561) as well as critical thinking (C9: M = 4.53, SD =.557; C10: M =4.52,SD =.571).
Therefore, it is necessary to be able to strengthen conceptual knowledge and procedural
students taught (M = 4.65, SD = .530) and integrated with the use of digital applications (M =
4.52, SD = .641) that provide immediate feedback on student answers (M = 4.57, SD = .588)
to improve their understanding.

Analysis of the level of acceptance and usability of teachers to use digital applications

In part D, there are 14 items to study the level of acceptance and applicability of teachers to
use digital applications of sequential Arithmetic operations (DASAQ) for the strengthening of

343



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES

Vol. 14, No. 5, 2024, E-ISSN: 2222-6990 © 2024

conceptual and procedural learning in primary school mathematics. Table 7 shows the mean,
standard deviation and interpretation (based on table 2) of the practice of teaching methods.

Table 7
Analysis of the level of acceptance and usability of teachers to use digital applications
Item Mean Standard Interpretation

(M) Deviation (SD)

Performance Expectancy

D1 | will find digital applications of sequential4.26 729 Very high
Arithmetic operations (DASAQ) based on
conceptual and procedural knowledge useful
in my teaching.

D2 The use of sequential digital application of4.27 .709 Very high
Arithmetic operations (DASAQO) based on
conceptual and procedural knowledge will
allow me to complete teaching assignments
more quickly.

D3  The use of sequential digital applications of4.35 .684 Very high
Arithmetic operations (DASAO) based on
conceptual and procedural knowledge will
improve my work productivity.

Effort Expectancy

D4 My interactions with sequential digital4.21 .725 Very high
applications Arithmetic operations (DASAO)
will be clear and understandable.

D5 |1 feel that it is easy to be proficient in using4.22 742 Very high
digital applications sequential Arithmetic
operations (DASAOQ).

D6 | will find sequential digital applications 4.21 .756 Very high
Arithmetic operation (DASAQ) is easy to use.
D7 The use of digital applications sequential4.26 .709 Very high

Arithmetic operations (DASAQ) based on
conceptual and procedural knowledge
simplifies the task teacher.

D8 A digital application of sequential Arithmetic4.39 .695 Very high
operations (DASAQ) based on conceptual and
procedural knowledge will make teaching
work become more interesting.

D9 Using digital applications of sequential4.40 .687 Very high
Arithmetic operations (DASAQO) based on
conceptual and procedural knowledge is fun.

D10 | would love to have the opportunity to use4.39 712 Very high
sequential digital applications of operations
calculate (DASAQ).

Social Influence
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D11

Peers who influence my behaviour think 13.82
need to use digital applications in teaching.

.682

High

D12

An important colleague of mine thinks I should3.86
use digital applications in teaching.

.669

High

D13

The school supports the use of digital4.18
applications in teaching.

.691

High

Facilitating Condition

D14

| have the necessary resources to 4.07
using digital applications in teaching.

.803

High

D15

| know how to use digital applications in4.22
teaching.

.758

Very high

D16

The digital application is compatible with4.24
other teaching methods that | use.

754

Very high

Anxiety

D17

| feel apprehensive about using digital2.36
applications in teaching.

1.134

Low

D18

I'm worried about losing information when2.22
using a digital application due to pressing a
key by mistake.

1.121

Low

D19

| am hesitant to use this digital application2.17
because itis possible that | will make a mistake
that cannot be corrected.

1.088

Low

D20

The use of digital applications in teaching is1.99
something that scares me.

.990

Low

D21

| intend to use digital applications o0f4.13
sequential Arithmetic operations (DASAO)
based on conceptual and procedural
knowledge within the next 24 months.

.801

High

D22

| plan to use digital applications of sequential4.11
Arithmetic operations (DASAQO) based on
conceptual and procedural knowledge in the
next 24 months.

.799

High

D23

| prepare to use digital applications o0f4.10
sequential Arithmetic operations (DASAQ)
based on conceptual and procedural
knowledge in the next 24 months.

.807

High

D24

I will definitely use digital applications of4.07
sequential Arithmetic operations (DASAOQ)
based on conceptual and procedural
knowledge in the next 24 months.

.830

High

D25

| would encourage other teachers to use4.18
digital applications sequential arithmetic
operations (DASAQ).

.789

High
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Findings show the mean value of item score D1 (mean = 4.26, SP = .729), D2 (mean =
4.27, SP = .709) and D3 (mean = 4.35, SP = .684) are at a very high level. This shows the
performance expectations for the use of digital applications sequential Arithmetic operations
(DASAOQ) based on conceptual and procedural knowledge can be used in teaching and learning
sessions and facilitate teachers in increasing work productivity.

The mean score value of items D4 (mean =4.21, SP =.725), D5 (mean = 4.22, SP =.742)
and D6 (mean = 4.21, SP = .756) are at a very high level. This shows the expected effort
towards the development of this digital application that is easy to handle and easy to
understand clearly.

The mean score value of item D7 (mean = 4.26, SP = .709), D8 (mean = 4.39, SP = .695),
D9 (mean = 4.40, SP = .687) and D10 (mean = 4.39, SP = .712) are at a very high level. This
shows that the attitude of using digital applications can make the teacher's job easier, making
teaching work more interesting and enjoyable.

The mean score value of items D11 (mean = 3.82, SP = .682), D12 (mean = 3.86, SP =
.669) and D13 (mean =4.18, SP =.691) is at a high level. This shows that the influence of social
friends is a factor in the disclosure of application use among teachers during the teaching and
learning process.

The mean score value of item D14 (mean = 4.07, SP = .803) is at a high level while D15
(mean =4.22,SP =.758) and D16 (mean = 4.24, SP = .754) are at a very high level. This shows
that the ease of using digital applications during the teaching and learning process.

The mean score values of items D17 (mean = 2.36, SP = 1.134), D18 (mean = 2.22, SP =
1.121), D19 (mean =2.17, SP = 1.088) and D20 (mean = 1.99, SP = .990) are at low level. This
is because the majority of teachers are not worried about using digital applications as a
medium for them to teach in class.

The mean score value of items D21 (mean = 4.13, SP = .801), D22 (mean = 4.11, SP =
.799), D23 (mean = 4.10, SP = .807), D24 (mean = 4.07, SP = .830) and D25 (mean =4.18, SP =
.789) are at a high level. This shows that the majority of teachers intend, plan, prepare and
definitely use this application that they want to develop.

Analysis of the level of digital application development needs

Table 8 shows an analysis of the amount of demand for the development of digital
applications sequential arithmetic operations (DASAQ) based on primary school students'
conceptual and procedural knowledge. Each respondent must select 'Yes' or 'No' for each
item offered.
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Table 8
Analysis of the level of digital application development needs
Item Frequency (%)
Yes No
El Do you have enough materials for T&L for the topics of arithmetic403 97
operations in school? (80.6) (19.4)

E2 The development of digital applications sequential Arithmetic478 22
operations (DASAQ) based on conceptual and procedural knowledge(95.6)  (4.4)
is necessary.

E3 The development of a digital application of sequential Arithmetic484 16
operations (DASAO) based (96.8) (3.2)
on conceptual and procedural knowledge will have
a positive impact on the cultivation of problem-solving skills.

E4 The development of a digital application of sequential Arithmetic487 13
operations (DASAO) based (97.4) (2.6)
on conceptual and procedural knowledge will benefit primary school
mathematics teachers.

E5 The use of this digital application needs to be more user-friendly so494 6
that it can be easily mastered by teachers and students. (98.8) (1.2)

According to the findings of a descriptive statistical analysis employing percentages for
item E1, most educators concur that there are enough materials available for teaching
arithmetic operations in the classroom. Regarding issue E2, many educators responded in the
affirmative (95.6%). This demonstrates that educators agree that this digital application
should be created. According to item E3's most teachers concur that the application that will
be created demonstrates their belief in it and has the potential to improve students' problem-
solving abilities (96.8%). Most teachers responded positively to item E4 (97.4%). This
demonstrates how the creation of this digital application can help primary school
mathematics teachers. The proportion for item E5 indicates that the majority of instructors
believe that this digital application should be designed to be user-friendly and simple to use
during the teaching and learning process (98.8%).

Pearson Correlation Analysis of the relationship between Perception of Teaching Methods,
Perception of Conceptual and Procedural Knowledge, Acceptance of Digital Applications
and Needs of Digital Applications

Perception of
Teaching Method
(A)

Acceptance of
Digital
Applications (C)

Needs of Digital
Applications (D)

Perception of
Conceptual and
Procedural
Knowledge (B)
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Figure 1: Pearson Correlation Analysis of the relationship between Perception of Teaching
Methods (A), Perception of Conceptual and Procedural Knowledge (B), Acceptance of Digital
Applications (C) and Needs of Digital Applications (D)

Based on the findings of this study, Figure 1 shows that there is a strong positive
relationship between perception of teaching method and perception of conceptual and
procedural knowledge with a value of r = 0.734, sig. = 0.000 (p < 0.01).

Next, a significant relationship between Perception of Teaching Methods and
Acceptance of Digital Applications with a value of r = 0.695, sig. = 0.000 (p < 0.01). Based on
the findings of this study, this shows that there is a strong positive relationship between
Perception of Teaching Methods and Acceptance of Digital Applications.

In addition, a significant relationship between Perception of Conceptual and Procedural
Knowledge and Acceptance of Digital Applications with a value of r = 0.635, sig. = 0.000 (p <
0.01). Based on the findings of this study, this shows that there is a strong positive relationship
between Perception of Conceptual and Procedural Knowledge and Acceptance of Digital
Applications.

A significant relationship between Acceptance of Digital Applications and Needs of
Digital Applications with a value of r = -0.345, sig. = 0.000 (p < 0.01). Based on the findings of
this study, this shows that there is a weak negative relationship between Perception of
Conceptual and Procedural Knowledge and Acceptance of Digital Applications.

Discussion

This study was conducted to examine the need for the development of sequential digital
applications of arithmetic operations for the strengthening of conceptual and procedural
learning in primary school mathematics. Researchers need to conduct a needs analysis study
to gather information about the context and situation of the study. Primary mathematics
teachers are selected as target users for the construction of this digital application. Through
the analysis that has been carried out, it has been found that teachers' perceptions related to
the practice of teaching methods towards digital applications need to be diversified in terms
of the use of animated videos, interactive quizzes and online games. This can indirectly engage
students actively and pique their attention when utilizing this digital tool. According to Siti
Salsidu et al (2017), the employment of multiple media makes an information presentation
employing multimedia technology appear more alive, dynamic, and capable of capturing the
attention of a large number of users. Akmalia et al (2021) discovered that animated features
significantly improved pupils' comprehension of mathematical subjects. Interactive quizzes
provide challenges and competitions that increase students' motivation, desire to discover
even more, along with engagement (Sayed et al., 2023). Online educational games may boost
students' cognitive abilities, capacity for problem-solving, and mathematics aptitude
(Kocabatmaz & Saracoglu, 2024).

Many research has reported about teacher anxiety about adopting new technologies
Wardat et al (2024); Wang et al (2020) and a propensity to remain in their comfort zone, using
identical resources and methods that they are already accustomed to Yeonju et al (2022) are
two factors that restrict their use of technology in on-site instructional contexts (Hwang,
2022). Anxiety faced by mathematics teachers regarding the adoption of reforms in
pedagogical practices can affect the quality of teaching (Awofala et al., 2024). However, this
study discovered a low level of anxiousness among responders. This demonstrates that the
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later use of digital applications should have no negative impact on the T&L learning process,
and may instead promote a quality one.

In addition, the analysis that has been carried out also shows that teachers' perception
of conceptual and procedural knowledge in teaching and learning (T&L) of primary school
mathematics can solve problems in mathematics which involve various calculation strategies,
HOTS and critical thinking. The findings of this study are in line with the study of Armanza and
Asyhar (2020) stating that conceptual and procedural knowledge is needed in solving
mathematical problems. Preparing this digital application as a T&L aid will be useful as
teachers had limited time to learn about HOTS (Tanudjaya & Doorman, 2020). In addition,
solving mathematical problems with HOTS requires the implementation of various strategies
or heuristics that need to be presented in an interesting way to coop with learners' limited
working memory capacity (Verschaffel et al., 2020). Next, the analysis that has been carried
out also shows that the majority of teachers state that the level of acceptance and usability
towards the use of sequential digital applications based on conceptual and procedural
knowledge during the teaching and learning process is necessary. This is in line with the study
NCTM (2020) which states that the effective use of technology in T&L mathematics supports
students' conceptual and procedural understanding of mathematics and subsequently
improves the quality of teachers' teaching practices consistently.

The results of the analysis also show that the sequential digital application of
Arithmetic operations (DASAQ) for strengthening the conceptual and procedural learning of
primary school mathematics should be developed according to the level of need that has been
stated in the findings of the study. The majority of teachers agree that this application should
be developed and can indirectly have a positive impact on fostering problem-solving skills,
especially for basic operational topics. According to Aliza and Zamri (2017), the digital
application that is developed needs to consider the problems faced by teachers and existing
needs so that the digital application that is produced can meet the needs of teachers.

Conclusion

In conclusion, this study delved into the imperative need for sequential digital applications of
arithmetic operations to bolster both conceptual and procedural learning among primary
school mathematics educators. Employing a quantitative approach via survey methods, the
research engaged 500 primary school mathematics teachers across Malaysia's diverse zones,
encompassing the north, central, eastern, southern, and Borneo regions. Through
guestionnaire-based data collection, the study yielded descriptive statistical analysis results
that underscored the significance of diversified teaching methods, including animation
movies, interactive quizzes, and online games, within digital applications. Notably, the
findings unveiled overwhelmingly positive perceptions among teachers regarding the critical
acceptance and usefulness of sequential digital applications grounded in conceptual and
procedural knowledge during the teaching and learning process.

The implications of this study resonate strongly with the ongoing discourse surrounding
the construction and integration of sequential digital applications of arithmetic operations
(DASAQ) to enrich conceptual and procedural learning in primary school mathematics. It
suggests the necessity for researchers to conduct needs analysis studies to glean insights into
the context and requirements of primary mathematics educators, thus facilitating the tailored
design and implementation of digital applications. Furthermore, the study underscores the
importance of diversified teaching methods within digital applications, such as animated
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videos, interactive quizzes, and online games, to actively engage students and foster their
comprehension and motivation in mathematics learning.

However, it's essential to acknowledge certain caveats within the study. While the
research sample comprised educators from diverse geographical zones, the generalizability
of findings may be confined to the Malaysian context. Additionally, reliance on self-report
measures and a quantitative approach may limit the exploration of nuanced perspectives and
contextual factors influencing teachers' perceptions and practices. Future research
endeavours should address these limitations by embracing more comprehensive and mixed-
methods approaches to provide a deeper understanding of the multifaceted factors shaping
technology adoption and instructional practices among primary school mathematics
educators.

Moving forward, future research endeavours could benefit from adopting a mixed-
methods approach to provide a more nuanced understanding of the complexities surrounding
technology adoption and instructional practices among primary school mathematics
educators. Longitudinal studies tracking the sustained effects of sequential digital
applications on student learning outcomes and teachers' instructional approaches would
offer valuable insights. Additionally, comparative studies across diverse educational contexts
could inform the development of tailored interventions and resources to support technology
integration in primary mathematics education. By adhering to these recommendations,
future research can continue to advance mathematics teaching and learning through
innovative digital solutions, thereby fostering enhanced conceptual and procedural learning
among students.
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