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Abstract—Mobile learning or m-learning is emerging as the 

innovation of virtual learning that used mobile devices for 

teaching and learning which can be accessed readily at hand 

anywhere either in classroom or group. Whereas preliminary 

study showed that Technical and Vocational Education and 

Training (TVET) institution were still using the conventional 

learning, where the students were not getting much exposure at 

all towards m-learning. In fact, this research discussed about the 

development and validating the usability of TVET m-learning 

model based on the user requirements that categorized into three 

main aspects: devices, users and social. The research scope 

focused on TVET students as the target users. While, user-

centered design (UCD) method has been used in this research 

through four phases which were analyzing the user 

requirements, designing model, developing prototype and 

evaluating usability. Based on the usability evaluation results 

showed that TVET m-learning model is acceptable and 

compatible as a guideline of m-learning development for the 

TVET students. This TVET m-learning model brings benefits in 

improving the quality of teaching and learning in TVET 

institutions especially the public training skills institutions to 

achieve the nation goals in order to become a successful 

developing country and produce skilled workers in the future as 

well. 
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I. INTRODUCTION 

Malaysia has been forged ahead to become a successful 
developing country in all kind of sectors with evolving of 
latest mobile technology. In order to be more successful in 
TVET sector, the innovation of mobile technologies is applied 
for the rising quality of teaching and learning. In particular, it 
helps in exposing the students more on m-learning and life-
long learning. The positive implications indirectly affect the 
TVET students in terms of careers, personalities and 
knowledge that strengthening them to be hired as well as 
adapting themselves in industrial work and environment [19], 
[21]. 

Based on previous studies, the implementation of m-
learning in learning process brought positive impacts to the 
students and teachers. For instance, maximizing the sharing 
and exchanging of information activities, the use of mobile 
learning regardless of time and place and ease the delivery of 
information in learning [1]. The students benefit from m-
learning to get the full information and knowledge easily, can 

access the content anywhere they want to. This paper focused 
on the model of TVET m-learning to clearly show the 
development of functionality and features of the system that 
were obtained based on user requirements and used as the 
guideline of m-learning application development. 

Conventional learning or traditional learning is a pioneer 
of learning process that involves teaching and learning process 
between the students and teachers in classroom. Beyond that, 
the most common role of teachers is to convey knowledge 
while the students are just following every actions and words 
at the same time [20]. This process normally caused by one-
way communication. In parallel with the evolving of mobile 
devices, the transformation of learning process towards mobile 
devices from computer has changed and well known as m-
learning. Brown [2] stated that there were two types of 
flexible learning that were face-to-face learning and long-
distance learning. While long distance learning is categorized 
into two parts that are e-learning and long-distance learning 
paper-based. Meanwhile, m-learning and online learning are 
specifically classified in e-learning. 

M-learning is one of innovation of e-learning that have 
learning features which are embedded in e-learning such as 
accessing the learning materials, tasks, quizzes, forum 
discussion, user messenger, calendar and current notice 
activities [3]. Advances of mobile devices as the medium of 
interaction in technology that provide a lot of features such as 
short messaging service (SMS) and multimedia, sending and 
receiving emails, and applications that have the combination 
of short messaging service (SMS) and multimedia elements 
such as sound, image, animation and video [4]. In fact, the 
advances in technologies help the efficiency of learning. 
According to Bogdanović et al. [5], the implementation of 
quiz evaluation using m-learning among the students who 
familiar with mobile devices proved that m-learning itself was 
more effective, improving the motivation and students’ 
performances. 

M-learning provides unlimited excessing online learning 
regardless of time and place, the students could easily bring 
the mobile devices anywhere [6]. Besides that, m-learning 
enables teaching and learning opportunities to new learners by 
giving them chances to use active learning process in self-
learning context [7]. The comparisons between previous 
models of m-learning focused on three main aspects which 
were devices, users and social [8]. These comparisons 
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absolutely helped in determining the additional requirements 
needed in developing the model of TVET m-learning. 

Those requirements of physical, technical or functionality 
features in the devices were actually needed to be compatible 
with the users. However, from the perspective of the users, 
Abdullah et al. [9] and Irwan Mahazir et al. [10] stated that 
mastery learning and process of learning were synced with the 
user mental model in Vygotsky – ZPD and model of Rudric 
and Krulik problem solving. Therefore, the characteristics of 
learning could be as reference to define the tendency of users’ 
learning styles towards the m-learning model. While, Sha et 
al. [11] was focusing on self-regulated learning where the 
users could control the learning activities that specified on 
goals and achievements. These characteristics were defined to 
be integral in m-learning as the activity control. 

Hence, to design the model of TVET m-learning 
completely, there were additional requirements to be included 
in designing the model. For device aspect, the device 
specifications must be compatible with the users. While, for 
user aspect, instead of focusing on learning style only there 
were also defining on digital technology skills to ensure that 
the model developed was suitable with the users’ skills. For 
social aspect, beside the activity control, data security system, 
user guide, m-learning activity, automatic notification, 
messaging and file storage which were additional features in 
the TVET m-learning model. 

Besides, usability elements were also important in order to 
validate the model of m-learning. Chang et al. [12] and Park et 
al. [13] stated that the basic elements of usability such as 
usefulness, easy to use and user satisfaction as the factors of 
user’s acceptance with the used of m-learning. These three 
elements act as main elements of usability to validate the 
TVET m-learning model. According to Nielsen [14], the 
usability of mean score which is 4.00 means that the usability 
of system or prototype is at the high level (adequately usable). 

II. METHOD 

This study used user-centered design (UCD) to develop 
mobile learning for TVET. UCD is commonly used in 
designing process of human computer interaction research 
[15], [23]. In general, this method is an approach of the whole 
development processes based upon an explicit activity that 
involve the users. 

The best way to develop the system continuously is 
defining every activity that involved real users in the whole 
processes of development [16]. Thus, the system developer 
will focus more towards the users’ requirements which is the 
main target to make the system easy to use and compatible to 
the user. 

This method involved four phases as shown in Figure 1. 
These four phases are requirements analysis, conceptual 
design, implementation and usability evaluation. 

A. Phase I 

As stated in Figure 1, the first phase started with data 
collection to acquire the user requirements through 
questionnaire which consists of five sections referring to the 
previous studies as specifications of device, learning styles, 

digital technology skills, m-learning features and user 
perceptions towards mobile technology. 

 
Fig. 1. Process of the user-Centered Design (UCD) Method. 

B. Phase II 

The second phase was designing the TVET m-learning 
model by referring to the data that obtained from the first 
phase. Designing the model involved three aspects which were 
device, user and social. Regarding the device aspect, the 
specifications of device used by the users are defined. 
Meanwhile, the user aspect defined the user’s learning style 
and digital technology skills. Social aspect defined the 
features of m-learning. As a result, throughout this phase the 
TVET m-learning model was developed. So as to validate the 
model, prototype of mobile learning was developed. 

C. Phase III 

The third phase showed the development of prototype 
through two phases which were low-fidelity and high-fidelity 
prototype. The low-fidelity prototype was developed using the 
application software of Prototyping on Paper (POP) which the 
functions provided were the same as manual sketching in 
storyboard. While the high-fidelity prototype was developed 
using Android Studio software and developed based on data 
analysis of low-fidelity prototype through cognitive 
walkthrough method. 

D. Phase IV 

The last fourth phase was evaluating the usability of TVET 
m-learning prototype to test on the users in determining the 
element of usefulness, satisfaction, easy to use and 
learnability. The elements of usefulness consisted the useful of 
prototype towards users, activities provided were easy to 
complete, more effective and productive activities, activities 
can be done as expected and save time while activities were 
conducted. The element of satisfaction consisted of 
smoothness while using the system, good functionality of the 
system, entertaining and impressive system. In addition, the 
elements that were easy to use consisted of items where it can 
be used easily in the learning activities, user-friendly system, 
required fewest steps to accomplish activities, flexible 
interaction, clear instruction and guide, consistency, easy to 
recover the mistakes and successfully used by the users. While 
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the element of learnability consisted of fastest way of learning 
on how to use the system, easy to learn the system, easy to 
remember on how to operate the system, quickly become 
skillful to use the system and not complicated to learn the user 
guide. These four elements of usability could be measured by 
using Lund [17] questionnaire on measurement of Likert 
Scale. 

In order to evaluate the prototype specifically, there were 
two types of techniques used. The combination of observation 
and questionnaires techniques were used to measure the 
usability of the prototype. There were five steps in the 
usability evaluation. The first one was the evaluation of 
preparation by providing the experiment room and few tools 
such as video camera, mobile devices, note book, 
questionnaire instruments and the list of tasks in learning 
activities. This evaluation was done individually so that the 
researcher could focus on observing the users in every detail 
of activities during testing. 

Before the evaluation process started, the researcher 
briefly explained about the evaluation. Next, user will follow 
the task list of activities in using m-learning while the 
researcher will observe and note-down every single action in 
case the activities could not be performed correctly. These 
activities and users’ actions were recorded using video camera 
and at the same time those actions that had been done in the 
device were also recorded by using Mobizen application. The 
video recording was used as a backup of previous testing 
activities as a reference to researcher. After the learning 
activities using the TVET m-learning prototype done, the user 
was given the usability questionnaire to fill in. 

The results of the usability testing were obtained by 
analysing using t-test which is used to validate the TVET m-
learning model. These phases were summarized as shown in 
Figure 2. 

 
Fig. 2. User-Centered Design Method. 

III. RESULT AND DISCUSSION 

The TVET m-learning model was developed based on the 
analysis of user requirements which was focusing on three 
main aspects of m-learning: device, user and social. While the 
categories formation of the model was specified as device 
specifications, learning style, digital technology skills and m-
learning features. 

A. TVET M-Learning Model 

The specifications of device were divided into four parts 
that were device, platform, features and functionality. Based 
on the user requirement, the device used was smartphone 
using the Android platform. In addition, the features in the 
device such as internet, 3G service and memory card are used 
for m-learning. The device also has the function of reading 
and opening digital files. 

On the other hand, learning styles of TVET students were 
identified in the first dimension and third dimension of Felder 
and Silverman learning style [18]. The first dimension is about 
on how to process the information using the system. The 
learning style of this dimension was divided into two styles 
which were active and reflective. TVET students tend to be on 
active learning where they focused more on learning within 
groups rather than reflective or individual learning. Hence, the 
feature that adapted in TVET m-learning was learning within 
group instead of the individual learning. Meanwhile, third 
dimension refers to the tendency of students in memorizing so 
that they would be easy to use m-learning. Learning styles of 
this dimension were divided into visual and verbal. The 
tendency of TVET students on memorizing was easy in the 
form of visual rather than verbal. Therefore, the interface 
design of m-learning should be more graphically or icon used 
that can attract the TVET students’ attention compared with to 
the interface design with text provided only. 

Digital technology skills are the basic requirements for 
users to operate the system. With the level of skills, the 
developed system should be convenient for the users to 
operate. Therefore, the level of digital technology skills of 
TVET students were towards more on operating devices, 
social and mobile used which means they have the basic skills 
to operate the system well. 

 
Fig. 3. TVET M-Learning Model. 
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By referring to the analysis of user requirements obtained, 
the features of TVET m-learning were identified by 
categorizing them in data security, user guide, learning 
activity, activity control, latest information, social 
communication and files storage. These features were 
embedded in the prototype development. 

The category of data security, the students needed to log in 
the system for assuring the safety of data and information. 
While the user guide was provided to ease the users and act as 
a guideline on how to use TVET m-learning. Besides, the 
category of learning activities including the basic activities 
that used by the students daily such as accessing the syllabus, 
notes and tasks from the system. 

As shown in Figure 3, TVET m-learning model was 
developed based on the analysis of user requirements. By 
using this model, the low-fidelity and high-fidelity prototype 
were developed. These prototypes will be evaluated through 
cognitive walkthrough and usability evaluation to validate the 
TVET m-learning model for TVET students. 

Students could control the activities by adding reminders 
in the calendar and tracking their activities progress. The 
students would also be receiving the latest information which 
will be announced by the teacher and automatically notified 
them in the m-learning system. So that, the students were 
always be ready by any cause when receiving information and 
doing the learning activity. If the students needed help from 
the teachers or friends, they could use the m-learning 
messaging service to communicate individually or among 
group. For digital files storage, memory card is the basic 
requirement for the mobile device. Thus, students should not 
be worried with the limited size of memory card because the 
TVET m-learning could link directly to the cloud storage 
throughout the learning activities. 

B. TVET M-Learning Usability 

In usability evaluation, there were 30 students were chosen 
from Multimedia Software Technology from ILP Kuala 
Langat to evaluate the TVET m-learning prototype. The 
questionnaires were given to the students in determining four 
usability elements which were system usefulness, easy to use, 
learnability and user satisfaction. The results of the analysis 
were shown in Table 1. Overall, average of the mean score for 
each element through bar chart was shown in Figure 4. 
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Fig. 4. Mean Score of TVET M-Learning Prototype Usability. 

TABLE I. USABILITY EVALUATION OF TVET M-LEARNING PROTOTYPE 

USABILITY OF TVET M-LEARNING PROTOTYPE 

Usefulness Easy to use Learnability Satisfaction 
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S1 4.43 S8 4.53 S16 4.63 S23 4.37 

S2 4.57 S9 4.33 S17 4.57 S24 4.43 

S3 4.40 S10 4.27 S18 4.50 S25 4.50 

S4 4.30 S11 4.40 S19 4.40 S26 4.23 

S5 4.33 S12 4.47 S20 4.43 S27 4.53 

S6 4.57 S13 4.30 S21 4.47 S28 4.60 

S7 4.60 S14 4.23 S22 4.53 S29 4.57 
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The mean scores of usefulness, easy to use, learnability 
and satisfaction were 4.46, 4.36, 4.50 and 4.46 respectively. 
These values showed that the TVET m-learning were 
adequately usable and compatible to the users. 

IV. CONCLUSIONS 

This study achieved the objectives by developing and 
validating of TVET m-learning model. Based on the data of 
usability evaluation showed that the mean score values of 
usability elements were at the high level which means that the 
TVET m-learning is adequately usable and compatible to 
TVET students in teaching and learning process. 

The main contributions in this study were divided into two 
fields: m-learning and TVET. The first field is m-learning 
where, the study developed the model which, involving the 
users from the beginning of the development process and until 
the final phase of validating the model. Therefore, the details 
of user requirements have been obtained as the main focus in 
developing TVET m-learning model. The usability of TVET 
m-learning was highly effective based on the usability 
elements observed such as usefulness, user satisfaction, ease 
of use and learnability. 

This study also contributes in TVET learning style where 
TVET m-learning model will be a guideline for the system 
developer in designing m-learning specifically for TVET 
students. With the features offered in m-learning will provide 
further improvements in teaching and learning, therefore 
bringing the excellence to TVET institutions. 
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