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ABSTRACT 

 

New approach in teaching and learning (T&L) is essential to sustain the evolvement of 

knowledge towards a borderless frame. One way to achieve this is by utilizing technology, 

particularly in T&L with the aim to scaffold the process of knowledge transfer efficiently. In 

order to adapt to the changes, educators must keep their pace synchronized with the latest 

innovation in teaching tools, which is common in the field of e-learning. The lack of T & L 

tools, particularly in learning Physics subjects and the challenges in mastering the concepts are 

the motivation for a need analysis to be carried out for post-secondary students. This study is 

crucial to elucidate the actual needs among educators as well as students and to address the 

choice of topics and preferable methods. The respondent of this study consists of 38 Physics 

lecturers from eight matriculation colleges under the Ministry of Education, Malaysia, selected 

through random sampling. A survey form was developed and validated by four experts and data 

were collected by distributing the survey form randomly. Data were analysed based on the 

descriptive analysis method. There were four important outcomes regarding the common needs 

among the educators (1) A swift effort is required to develop an interactive module for T&L 

using a smartphone; (2) Electromagnetism is the most challenging topic among students; (3) 

The root cause of the problem arises is due to the inability to visualize the physics concepts; 

and (4) Simulation, videos, smart apps, and exercises are the aspects that need to be considered 

in developing the interactive module. Based on these findings, the development of an interactive 

module for the Electromagnetism topic using smartphone is inevitable with the aim to facilitate 

the T&L process and enhance students’ understandings.  

 

Keywords: need analysis, interactive module, smartphone, electromagnetism  

 

 

1. INTRODUCTION 

 

 The education system is in urgent need to move rapidly corresponding to the evolvement 

of industrial revolution 4.0 (IR 4.0). The spread of Covid-19 pandemic has motivated teachers 

and educators around the world to have alternative experiences in the learning plan to achieve 

their teaching and learning objectives (Kumar et al., 2020). During the outbreak, online learning 

has become the only method to provide students with continuous education (Muhamad Nasri et 

al., 2020). The approach and methods used must be equipped with cyber-physical system 
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technology. The idea of the Internet of things (IOT), which enables people to connect regardless 

of time and place, especially with the use of a device such as a computer, tablet, and smartphone, 

is beneficial particularly in education. The integration of technological tools and media in the 

learning process provides an equal opportunity for both educators and learners to experience 

sophisticated T&L activities. One way to achieve this is by using a smartphone for education 

purposes, which embeds with a specific application (Apps) that contains appropriate learning 

theories, methods, and activities especially in science education (Kalogiannakis et al., 2018; 

Papadakis & Kalogiannakis, 2017). Although there were vigorous debates on the effects of 

utilizing technology in T&L, well-designed learning materials can give positive impacts 

towards students’ learning (Branch, 2009). The use of smartphones can facilitate towards 

engagement, attainment, and excitement in students’ learning experience apart from 

convenience at all times (Clemente et al., 2017; Li et al., 2016). On top of that, it can also be 

strategically crafted into a meaningful learning plan (Aji et al., 2018; Morris et al., 2016; 

Papadakis & Kalogiannakis, 2017; Yildirim & Sensoy, 2018). Since the use of smartphones in 

daily life is common, particularly among youngsters, hence it is an advantage to engage students 

in learning via smartphone.  

 In order to cope with the current trend, the improvement in pedagogical tools and learning 

approaches is inevitable to ensure the education system is synchronized with technology 

advancement (Alias et al., 2020). A systematic approach in T&L must be designed to engage 

learners, specifically post-secondary or university students, in the learning process. Hence, a 

radical change in the pedagogical approach is essential. Generally, the traditional teaching 

method is still being adopted widely, for example, chalk and talk, slide presentation, exam 

oriented, drilling, and memorizing. This method, however, seems to be outdated and unable to 

engage and cultivate students’ interest in learning, especially in the science subject (Cardinot 

& Fairfield, 2019). This may be one of the factors which contributes to the decreasing number 

of student’s enrolment in the science stream (Karacop, 2017; Phang et al., 2014). It is an 

alarming scenario which results in a lesser number of students specialising in a career related 

to science and engineering. This situation is impeding the expectation of Ministry of Education 

towards the 60:40 policy and the requirement of human capital in facing the challenge of IR 

4.0.  

 Physics subject is one of the most challenging subjects in the science stream. Many 

students experience difficulties in understanding the fundamentals of physics concepts (Mazlan, 

2018; Saleh & Mazlan, 2019). This problem contributes towards a negative perception of the 

subject itself. Apart from that, there are also a few other issues which are related such as; (1) 

The use of traditional methods in teaching and learning Physics, (2) Lack of good resources, 

(3) Students’ negative attitude, (4) Problems in using technology, (5) Readiness of Physics 

teachers, (6) Inaccurate assessment and (7) Topics are abstract and require 3D visualisation, 

(Cepni et al., 2006; Halim et al., 2014; Phang et al., 2014; Plotz & Hopf, 2016). Reports from 

previous studies stated that Electromagnetism is one of the most challenging topics (Karacop, 

2017; Saǧlam, 2010). This topic is compulsory for science stream students to learn from the 

secondary level up to tertiary level. It is a challenging topic since it involves with non-visualized 

concepts and many mathematical calculations and formulas (Cai et al., 2017; Karacop, 2017; 

Li & Singh, 2012; Mueanploy, 2016; Zajkov et al., 2017). In a study conducted by Barma & 

Daniel (2017), most students failed in the exam which involves the concept of this topic. In 

other countries, many studies have been conducted related to Electromagnetism and the 

methods used are vast including simulation, augmented reality, video game learning, and 

remote laboratories to increase students’ understanding (Astra & Fitri, 2017; Chou, & Shyu, 

2017; Hookway et at., 2013; Li et al., 2016; Potkonjak et al., 2016). For instance, among the 

challenges in learning this topic is the inability to visualize the concept of magnetic force 

between bar magnets by stating the net force on the middle bar magnet to be zero. Apart from 
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that students also encountered difficulties in understanding the movement of a charged particle 

in a magnetic field, unable to distinguish interaction between parallel current carrying wires 

and static charges (Li & Singh, 2017). Through simulations and interactive features, the 

appearance of magnetic field, the change in the magnetic flux, and the direction of the induced 

current can be visualized and manipulated in different settings, which can help students to have 

a better understanding of this topic. 

 However, in Malaysia, not many findings can be referred to regarding this issue among 

post-secondary students, particularly in Matriculation Colleges (Kadir & Badlilshah, 2016; 

Othman et al., 2017). The root causes of this issue emerged during secondary school level and 

were carried up to post-secondary and tertiary level. Apart from Physics being a challenging 

subject and the lack of T&L tools to facilitate both educators and students, it is crucial to 

establish a systematic study and at the same time develop an effective method to overcome the 

difficulties in learning Physics exclusively for post-secondary students. In this study, a need 

analysis is conducted to assess the selection of the critical topics and methods engaged (Richey 

& Klein, 2014; Siraj et al., 2013). This study aims to identify the current requirements of post-

secondary students in learning physics and to provide a solution. The objective of this study is 

to develop a learning tool via an interactive module using a smartphone for physics subjects 

among post-secondary students. The selection of the method and topic is based on the feedback 

from the educators. Several issues need to be addressed including, (1) is there any necessity to 

develop an interactive module as a learning tool?, (2) what is the most challenging topic?, (3) 

what are the factors that contribute to these challenges?, and (4) what are the elements to be 

included in the interactive module?. 

 Feedback from educators is vital in getting accurate information before embarking on 

design and system development (Muslimin et al., 2017). Since the use of a smartphone has 

become popular among students, it is an advantage to utilize the smartphone as a learning tool. 

Response from the feedback indicates that the development of an interactive module using a 

smartphone is necessary and the topic with the highest vote is electromagnetism as the most 

challenging topic. 

 

2. METHODOLOGY 

 

 This study employs a descriptive analysis method. We have developed a set of survey 

questions and distributed through an online need analysis survey form. The survey form had 

been validated by four experts in the physics education field, with more than 15 years of 

teaching experience. The validity of the instrument is analyzed based on the Content Validation 

Index (CVI). The average value of CVI obtained is greater than 0.8, hence considered as an 

acceptable CVI coefficient value (Davis, 1992). This study uses the following CVI formula 

(Polit & Beck, 2006), as shown in Eq. 1 and Eq. 2 below: 

 

Item Content Validity Index (CVI) = 
𝑇𝑜𝑡𝑎𝑙 𝑎𝑔𝑟𝑒𝑒𝑚𝑒𝑛𝑡 𝑜𝑓 𝑒𝑥𝑝𝑒𝑟𝑡 

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑥𝑝𝑒𝑟𝑡
   ----------- (Eq. 1) 

Average Content Validity Index (CVI) = 
𝑇𝑜𝑡𝑎𝑙 𝐶𝑉𝐼

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑡𝑒𝑚𝑠
           ----------- (Eq. 2) 

 

The item CVI value is calculated using Eq. 1, and the average CVI value is 0.96, which 

calculated using Eq. 2 formula (2) and the details are shown in Table 1. The obtained average 

CVI value is more than 0.8; thus, the value is accepted. The surveys were randomly distributed 

to the respondents, which consisted of 38 educators from post-secondary colleges. There are a 

total of 150 physics educators from all colleges and according to Gay et al. (1992) and Roscoe 

(1975), for a small population in a descriptive study; the minimum number of respondents is 

20% of the population.  
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Table 1. Content Validity Index (CVI)  

Expert 
ITEM 

1 

ITEM 

2 

ITEM 

3 

ITEM  

4 

ITEM 

5 

ITEM 

6 

Proportion 

relevant 

Expert 1 / / / / / / 1.0 

Expert 2 / / / / / / 1.0 

Expert 3 / / - / / / 0.75 

Expert 4 / / / / / / 1.0 

No. of agreement 4 4 3 4 4 4  

Item CVI 1.0 1.0 0.75 1.0 1.0 1.0 0.96 

 

3. RESULTS AND DISCUSSION 
 

 The survey form consists of two parts. The first part is about the profile description of the 

respondents including gender and teaching experience as shown in Table 2. Most of the 

respondents are female, and the majority of them possess more than five years of teaching 

experience. Meanwhile, the second part comprises a set of survey questions, as depicted in 

Table 3. This section focuses on the feedback regarding the requirement of developing an 

interactive learning tool for the specified topics of concern. 
 
Table 2. Respondents’ profiles 

Respondents’ Profiles  Description Numbers of respondent 

Gender Females 30 

Males 8 

Teaching Experience (years) 1-5 7 

6-10 10 

11-15 12 

16-20 5 

More than 20 4 

 

Table 3. Analysed data from need analysis survey form 

Question Description Percentage (%) 

1. Is there any necessity to develop an 

interactive module using a smartphone? 

Agree 86.8 

Perhaps 13.2 

Do not agree 0 

2. Based on your experience, which topics 

do you think the students feel challenging 

and weary? (You can choose maximum 

three topics) 

Thermodynamics 0 

Modern Physics 13.2 

Electric 36.8 

Electromagnetism 57.9 

Light 26.3 

Waves 42.1 

Heat 5.3 

Mechanics 10.5 

3. In your opinion, what are the challenges 

that hinder students’ interest? (You can 

choose more than one) 

Unable to visualize the concepts 81.6 

Limited time and teaching techniques 5.3 

A lot of problem-solving 2.6 

A lot of definition and misconception 50 

Many concepts need to be acquired 13.2 

Others 0 

4. If an interactive module is to be 

developed, what type of learning materials 

should be included? 

Exercise 36.8 

Notes 2.6 

Video 71.1 

Experiment 13.2 

Mobile application 42.1 

Simulation 73.7 

Others 0 
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3.1. Development of interactive modules 

 

 From this need analysis study, almost all respondents agreed that an interactive module 

is required to be developed in helping students to have better understandings in learning 

physics. As can be seen from Table 3, 86.8% of the respondents agreed that there is a necessity 

to develop an interactive module, while 13.2% were not sure of the need to have a learning tool. 

None of them disagree. This clearly shows that there is a need to develop an interactive module 

to support the learning process. 

 

3.2. Selection of critical topics 

 

 It is found that the most challenging topic is electromagnetism based on the feedback that 

we received. Results show that 57.9% of the respondents agreed that the most challenging topic 

is Electromagnetism, followed by Waves and Electric (42.1% and 36.8% respectively). It is 

also found that all respondents agreed that thermodynamics is not a critical topic at all. The 

feedback shows one-third of the respondents with more than fifteen years of teaching 

experience and most of them (55%) agreed that electromagnetism is the most challenging topic 

among students. It is an important indicator of the topics of concern and to address the 

challenges in teaching and learning the specified topics. Findings from previous studies 

conducted in other countries also found that Electromagnetism is one of the critical topics in 

learning Physics (Cai et al., 2017; Chou et al., 2017; Li & Singh, 2012; Singh, 2005; Zajkov et 

al., 2017). This topic is a major concern among students and causes them to have a negative 

perception in learning Physics (Abu & Eu, 2017). Our findings confirmed that the core 

challenge in learning Electromagnetism in post-secondary colleges in Malaysia is similar to 

other studies which reported on the inability of students to visualize the Physics concept (Alias 

et al., 2014; Singh, 2008; Wang et al., 2017). This is the major obstacle in acquiring cognitive 

skills which resulted in students memorizing the content and formula solely. A temporary 

solution would be focusing on solving the past year questions, which is commonly a practice 

(Osman et al., 2006). However this in turn caused students to be unable in applying physics 

concepts in reality (Kelley & Knowles, 2016; Li et al., 2016). The lack of ability in relating 

concepts to real-life situations leads to boredom among students in learning physics. 

 

3.3. Challenges in learning Physics 

 

 Among all listed challenges, the majority of the respondents (81.6%) had reached a 

consensus that the difficulties in visualizing the related fundamental concepts are the major 

obstacles in learning physics. Apart from having misconceptions in acquiring the correct 

concepts as well as problem-solving skills which also hinder students ability in understanding 

the physics concepts. In a study by Bestiantono et al. (2019), most students have a 

misconception in identifying the influence of magnets on the charge and they hold an inaccurate 

concept on electricity and magnetism influence. Students also encountered difficulties in 

determining the influence of the loop by having a wrong interpretation in determining the 

brightest lamp on a closed-loop. The issues above can be rectified by showing students the 

effects of real time event via interactive simulations by varying and manipulating parameters 

related to the concepts.   

 

3.4. Elements of the interactive module 

 

 One of the criteria to be considered is the type of learning materials to be included in the 

module. Respondents were asked to give their opinions and most of them selected for video and 
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simulations (73.7% and 71.1% respectively) to be included in the interactive module. These are 

among the most important elements to be embedded in supporting T&L. Other than that, mobile 

application (42.1%) and exercises (36.8%) are also among the popular elements to be included 

as well. However, the top choices made by respondents with fifteen years of experience in 

teaching were video or simulation or both video and simulation.  

 Hence, the feedback clearly indicates the urgent need to have an interactive teaching 

module which consists of videos and simulations to support T&L. An advance approach must 

be implemented as an effort in adapting the rapid changes in technology to enhance students’ 

knowledge and skills (Branch, 2009; Gagne, 1985). One of the major challenges in developing 

an interactive module is that the module development is time consuming and requires specific 

computer and software knowledge as well as graphic skills in which not many educators have 

the ability to do so. This condition may hinder the interest and progress among the educators in 

building their own module. They would eventually continue using the traditional method 

although it is less effective in T&L (Phang et al., 2014). Therefore, the development of an 

interactive module in electromagnetism is a great contribution to the society, specifically to 

educators and learners. In this study, the platform chosen for the development of the interactive 

module is via Modular Object-Oriented Dynamic Learning Environment (MOODLE), an open 

source system. The app can be downloaded on both desktop and mobile phones. The advantages 

of using this app include worldwide accessibility, flexible, no cost incurred, and having strong 

support for safety and administration. 

 

4. CONCLUSION 

 

 This study provides the researchers with empirical data about the content of an interactive 

module to be developed and suggests an appropriate method to accommodate the requirement 

in 21st century learning strategies. The findings serve as a guide in designing and developing 

the module in the next following development phase. The choice of topic is electromagnetism 

due to the fact that it is one of the most challenging topics to be taught and learned and requires 

a strong ability to visualize the concepts. This can be achieved by embedding simulations, 

videos, and exercises in smart apps using smartphone. The use of the smartphone is relevant in 

the current context of borderless learning as students can engage in learning anytime, anywhere, 

and at their own pace. 
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