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Abstract— The main objective of this paper is to discuss the 
design of an alternative mathematics teaching method for 
engineering technology students. This method focuses on the 
concept of integrating image processing elements in teaching 
mathematics. The idea of integrating both areas will be realized 
through the development of Maths-IP Room; an M-learning 
platform. The development of this platform is based on five 
stages highlighted in an instructional design framework, known 
as ADDIE model. The first stage of this research has identified 
common terminologies with diverse definitions as the main 
contributing factor to students’ poor mathematics performance. 
In this research, an attention has been given to enhance students’ 
understanding in mathematics by  highlighting the common 
terms as one of the components in Maths-IP Room known as 
Terminologies Partition. Three other components are 
Fundamental Partition, Mapping Partition and Application 
Partition. The ultimate purpose of Maths-IP Room is for the 
students to acquire knowledge in mathematics and image 
processing in more efficient, effective, and attractive way. 
Therefore students’ understanding in both areas will be 
improved. 
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I. INTRODUCTION  
Mathematics is an unavoidable subject for any engineering 

technology programs. One of the topics taught in the first 
semester is Linear Algebra. The teaching of this topic has 
always been a challenge for the lecturers as it consists of 
complex and abstract mathematical concepts. This topic has 
important applications in other areas of mathematics and 
technical subjects. Failing to understand this topic will hinder 
students to succeed in other mathematical and technical topics. 
The current teaching approach which separate mathematics 
from technical subjects is the constraint to students’ 
understanding of the abstract concept in linear algebra. In this 
research, the abstract concepts of linear algebra will be 
disseminated through the applications of image processing. 
 Mobile learning (M-Learning) approach was chosen to be 
the medium of instruction due to its accessibility advantages 
over many other teaching aids. Mobile learning is defined as a 
learning process which involves the use of mobile devices in 

leaning while on the move [1]. Among other advantages 
offered by mobile learning are availability of information, 
sharing resources and collaboration in learning, novelty of 
learning environment, cater various learning styles, 
convenience and ease of use [2].  

At the university involved in this research, Linear algebra 
is taught in the first year of any engineering technology 
courses. The topics covered are: 

• Recall Matrices (introduction, terminology, matrix 
algebra) 

• Determinant 
• Elementary Row Operations 
• Inverse Matrix 

The topics covered in Image Processing are: 
Image Processing  

• Digital Image Fundamentals 
• Image Transformation 
• Image Enhancement 
• Spatial Domain 
• Frequency Domain 
• Image Restoration 
• Image Segmentation 
• Image Compression 

This research aims to discuss the design of development of 
an M-Learning method in teaching mathematics for 
engineering technology students. The Instructional System 
Design (ISD) employed in this research is ADDIE Model. ISD 
models are systematic to guide lecturers to design a new 
course, curriculum, or training sessions. ISD is also called as 
Instructional Development (ID), Curriculum Development 
(CD) and Instructional System for Training (IST) [3]. 
 

II. METHODOLOGY 
ADDIE model consists of five stages which are Analyze, 

Design, Develop, Implement, and Evaluate, as shown in Fig. 
1.  
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Fig. 1. ADDIE Model 

 
These five phases are progressive where each stage depends 
on the successful accomplishment of the previous phase [4] 
[5] [6]: 
A. Phase One: Analyze phase 
This phase is the basis for another four phases of instructional 
design. In this phase, lecturers identify the problem, and figure 
out any possible solutions. This phase includes need analysis 
and the inputs will be used for the second phase which is 
Design phase. 
B. Phase Two: Design phase 
This phase uses the outputs from the Analyze phase in order to 
plan a strategy for developing a new instruction. In this phase, 
lecturers plan how to reach the teaching and learning 
outcomes underlined in the preceding phase. The elements of 
the Design Phase includes identifying target group of students, 
description, conducting an analysis for learning, writing 
objectives and developing test questions, selecting a suitable 
teaching and learning strategy, and outlining the instruction. 
The outputs of the Design phase will be used as the inputs for 
the Development phase.  
C. Phase Three: Develop Phase 
This phase progresses from the outputs from both the Analyze 
and Design phases. The purpose of this phase is to generate 
the lecture plans and materials for mathematics lesson. In this 
phase, lecturers will construct and develop the teaching 
delivery strategy using suitable documents and medium; for 
instance any computer software. 
D. Phase Four: Implement Phase 
This phase refers to the actual teaching and learning process. It 
can conducted as a classroom based, lab based or mobile 
based. With proper preparation, the purpose of this phase is to 
ensure the teaching and learning process to be efficient and 
effective. The effectiveness and efficiency of the teaching 
delivery will promote students’ mathematics understanding.  
E. Phase Five: Evaluate Phase 
This phase measures the effectiveness and efficiency of the 
teaching process. Evaluation should be carried out throughout 
the entire process. It should be conducted within each phase, 
between any two phases and after the fourth phase, i.e. 
implementation phase. Formative evaluation is conducted 

during and between phases. Whereas summative evaluation 
usually occurs after the final version of any newly designed 
strategy being implemented. It assesses the overall 
effectiveness of the teaching strategy and the outcomes will be 
used to improve the strategy.  

In this research, the five ADDIE phases were used as a 
guide to design a new teaching strategy for mathematics for 
engineering technology students. Table 1 shows the tasks to be 
performed for developing an effective and efficient teaching 
strategy. 
 
 

TABLE 1 Guideline for M-Learning content for Maths-IP 
Room as described in [5] 

M-Learning 
Content 

Tasks to be performed Outputs obtained 

Analyze v Needs analysis 
v Identify Problem(s) 

v Learning 
Styles 

v Students’ 
Performance 

v Common 
Terminologies 

Design v Plan teaching and 
learning 

v Plan instruction 
platform 

v Teaching 
strategy 

v A instructional 
design for a 
new strategy 

 
 

Develop v Develop teaching 
and learning 
materials 

v Works with M-
Learning expert 

v M-Learning 
Module 

Implement v Training for 
mathematics 
lecturers and tutors  

v Comments 
from users 
(lecturers/tutor
s and students) 

Evaluate v Analyze students’ 
mathematics 
performance 

v Revision and 
recommendati
on to the 
university 

 

III. FINDINGS AND DISCUSSION 
Learning styles of engineering technology students were 

investigated by earlier researchers reveals that engineering 
technology students will achieve a meaningful learning if they 
are allowed to actively participate in developing the meaning 
of any new concepts [7]. This information explains that to be 
engaging in the learning process, engineering technology 
students have to be given an opportunity to explore the 
meaning of the concepts taught using hands-on activities. In 
this sense, teaching and learning strategy needs to be designed 
in such a way that students will not be passive receivers. Apart 

Analyze 

Design 

Develop Implement 

Evaluate 
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from students’ preference in learning, problems that hinder 
students’ good achievement was also investigated. 

This heterogeneity in interpretations has been identified as 
one of the factors contributing to students’ difficulties in 
understanding the mathematical applications in image 
processing [8]. Some common terminologies used in both 
subjects carry different interpretations. In the needs analysis 
conducted in this research, eight common terminologies were 
identified. The terminologies are origin, axis, coordinate, arc, 
area, border, complement, and addition.  

For example in mathematics, the origin is the center point 
of the coordinate system, and it is represented by (0,0). In 
image processing, even though the origin is represented by 
(0,0), but it is not located at the center of the coordinate 
system (Fig. 2). 
 

Origin interpreted in 
mathematics class 

Origin interpreted in image 
processing class 

  
Fig. 2. The Interpretation of Origin in Mathematics and Image 
Processing  
  

Based on the needs analyses outcomes, a new teaching and 
learning strategy will be designed. Existing teaching and 
learning at the university employ lecture and tutorial modes 
which are still in the domain of teacher-centered paradigm. To 
allow active participations from students, the teaching and 
learning paradigm must be transformed to be students-
centered mode. In this case, instructional designers have 
recognized the potential of mobile technologies to be 
integrated as a learning aid [1]. The usage of this technology is 
parallel to current students’ generation needs which opt to the 
application of apps in their daily routines. 

The new teaching strategy designed in this research is 
known as Maths-IP Room. This new strategy uses the mobile 
learning platform due to its accessibility advantages. This 
room has its own logo (Fig. 3) for easier identification by the 
students. It consists of three elements which are Home, 
Partition, and Contact. The Partition menu consists of four 
elements which are: 

a. P1 – Fundamental Partition (notes for Mathematics 
and Image Processing) 

b. P2 – Mapping Partition (links to Mathematics and 
Image Processing topics). 

c. P3 – Terminologies Partition (list of all common 
terminologies with diverse definitions) 

d. P4 – Application Partition (examples and discussions 
of the applications of mathematics in image 
processing area). 

Once the students open the primary page of Maths-IP Room 
(Fig. 4), some available menus and links will appear on this 
website. By clicking on the menu chosen, the students will be 
directed to the details of each element in Maths-IP Room as 
shown in Fig. 5. 
 

 
Fig. 3. Maths-IP Room Logo 

 

 
Fig. 4. The Interface of Maths-IP Room 

 
  

 
Fig. 5. The Sub Menu of Each Element 

 



JSET: Journal of Science & Engineering Technology (Special Issue: August) No. 01 (2016) pp. 71 – 74  
 

 74 

The term "Maths-IP" stands for the integration between 
mathematics and image processing subject. The applications 
of image processing will be explained in mathematics class to 
assist students in translating the information delivered into a 
new knowledge. By linking the knowledge gained in earlier 
mathematics class with the applications in image processing, 
the proposed Maths-IP room should be able to increase 
student's motivation, interest and understanding toward the 
subjects especially mathematics. It can also be expected that 
the teaching and learning process using this new concepts will 
be faster than conventional teaching and learning approach. 

 

IV. CONCLUSIONS 
 
  The application of M-Learning platform in integrating 
image processing into the teaching of mathematics is designed 
with the aim to enhance students’ mathematics performance. 
In designing this newly proposed Maths-IP Room in M-
Learning platform, few elements have been gathered in needs 
analyses conducted. Learning styles and students’ problems in 
understanding mathematics were investigated to give a 
guideline in designing a new teaching and learning strategy. 
Engineering technology students were found to have a 
potential in achieving high performance if they are allowed to 
involve actively in the learning process. This nature of 
students needs a new strategy which is in trend with their 
interests. 

Mobile technology is chosen due to its capability in 
offering a platform for sharing resources, convenience and 
ease to use and also it is able to cater various types of learning 
styles. With the advantages offered by the technology, the 
diversity in definitions of common terminologies in 
mathematics and image processing can be overcome. In 
addition, students can catch up the syllabus by exploring the 
notes which are going to be uploaded for both subjects. 
Lecturers from both subjects can collaborate to make the 
learning of mathematics is more meaningful by showing the 
applications of mathematics in image processing. This 
proposed strategy could be used as a model for further 
collaborations between mathematics lecturers with the 
lecturers from all other technical subjects. 
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