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Abstract: This study aimed to develop a mobile application framework based on Competency-Based Education
(CBE) in Technical and Vocational Education. CBE approach in teaching and learning should be applied because
this approach is suitable for skill-based education. In technological advancement, the mobile application approach
causes students to have their own control in teaching and to learn to be implemented seamlessly and more effectively.
This research is a qualitative method that has gone through three phases to form a framework for the mobile app
based on CBE. The instruments used are structured interview and evaluators' reliability review form. The study
sample consisted of 6 experts in CBE and technology for the interview session and 3 experts in TVET for reliability
data verification. The raw data obtained from the interviews have gone through a thematic analysis process using
Atlas.ti software. The results show 36 items identified as characteristics of CBE in the mobile application, with the
average Cohen Kappa Index Approval coefficient was 0.9 indicating a very good reliability scale. The findings of
this study consist of 33 items with seven constructs approved after the inter-rater reliability among the expert. The
implication from this research could be used as guidance in the development of the instructional mobile application,
particularly in Technical and VVocational Education and as an instrument for evaluating existing instructional mobile
applications.
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1. Introduction

As technology has become mainstream in the 21st century, the effectiveness of learning will be enhanced (Basharat,
2018) with the use of mobile applications in teaching and learning (T&L). The transition of T&L using traditional
methods to technology-based T&L can have a positive impact on students (Jasmi et al., 2011; Toth et al., 2010). However,
based on the research done, it is found that conventional or traditional T&L methods are still used in most Technical
Education and Vocational Training (TVET) institutions in Malaysia (Azmi et al., 2017). In TVET, a T&L skill and
process that students need to master is not something that can be understood easily in a short time. It requires students to
follow the T&L effectively so that it can give them a return to the attention given during the T&L session (Abdul Rahman,
2016). Traditional teaching methods are seen as having weaknesses that can make students feel bored and less motivated.
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This method is focused only on the teacher and ignores the student's overall involvement. Besides, there will be some
students who do not concentrate or who sleep during the T&L session because they may be weak or less motivated
(Graham, 2014; Lee, 2018; Licorish, Owen, Daniel, & George, 2018).

Furthermore, the application of technical skills to TVET students is often used as a demonstration method
(Shaharuddin & Ahmad Khari, 2011). This method is beneficial and helpful in imparting technical skills and knowledge
to students; however, it may take some time for an explanation and repetition of work steps to result in increased learning
time (Abdul Rahman, 2016). Therefore, if the learning time itself is limited, it will not be able to give the students full
control even when the T&L session is well conducted. There is a general awareness that students' skills taught using
traditional teaching methods are limited (Serrano, O'Brien, Roberts, & Whyte, 2018). Other than that, different levels of
student ability and student background may result in lectures being used only by some students (Hernandez-Ramos, 2007;
Shaharuddin & Ahmad Khairi, 2011). For students who do not understand the teaching sessions provided, the steps they
have learned can never be repeated. Students also do not have easy access to the material that will help them understand
the steps (Masran, Marian, Nur Yunus, Rahim, & Abd Baser, 2017). Thus, academics can no longer teach in the same
way that they trained a decade ago but have to make the paradigm shift to accommodate the diverse mobile-generation
student population in their teaching style (Muslimin et al., 2017). Besides, the global issues now are Covid-19 which has
given limitation to physical class. Students and teachers face lack of communication, knowledge transfer and teaching
and learning through face to face (Simah, Che Aleha, Azni Yati et al., 2021). Furthermore, course learning outcome based
on skill is difficult to achieve if the physical class is unable to be run. This issues cause student lack of motivation and
guidance (Lokman, Nurul Qistina & Mohd Hanafi, 2009).

Competency-Based Education (CBE) defined by Sullivan (1995) as one of the most commonly used teaching
approaches in skills learning compared to abstract. CBE approaches as students' need for one-on-one skills, ranging from
smaller components to larger learning goals. Ayonmike, Okwelle, and Okeke (2014) stated that students would be
evaluated based on their abilities. This approach is compatible with TVET because its curriculum focuses on skill
acquisition and oriented towards the world of work. The CBE approach in T&L enables students to take the time they
need to understand something large or small (Educause, 2014). This is because the traditional approach is more of a time-
based approach where the instructor will spend the assigned syllabus in the allotted time, and differences in student ability
are not considered in the T&L process (Kandar & Asnul Dahar, 2006). According to Eteokleous and Ktoridou (2009)
and Norris, Hossain, and Soloway (2011), looking at the broader context, mobile devices are also responsible for new
art, fields of work, languages, commerce, and learning. Mobile learning is defined as learning that encompasses a variety
of contexts and through social interaction using mobile devices (Crompton & Burke, 2018). According to Hwang and
Tsai (2011), mobile learning uses technology to facilitate learning. It also refers to the capabilities of mobile devices that
have been brought into the context of the physical classroom as well as student activities and their involvement in learning
(Ali & Mohd Arshad, 2016).

Information technology systems must also be student-centered and academic-based in their data organization. For
the construction of the framework, this study will refer to research by Glowa and Patrick (2013) that has focused on
design considerations for CBE in information technology. In developing an ideal mobile application development, it
should have the following support functions such as student profile, learning management space, personal workspace,
assessment management, learning materials management, curriculum management, performance management, reporting
and analysis, and finally, management of learning resources. In a comprehensive approach to mobile applications, data
standards, data movement, and resilience, consistency, and ability across multiple systems are crucial. Mobile app users
will have different views depending on their role. However, most important is the need to enable the mastery of personal
skills and reliable reporting.

Researchers have found that the main issue is the use of teaching methods using conventional or traditional T&L
methods despite advances in educational technology. Traditional teaching methods are seen as having weaknesses that
can make students feel bored and less motivated. Students also do not have easy access to the material and there is a
general awareness that students' skills taught using traditional teaching methods are limited. Additionally, the Covid-19
issues today add more limitation to a physical class. Therefore, as the CBE approach is considered suitable for TVET,
researchers using the features of the CBE approach that will be identified to develop a mobile application framework
based on CBE for Technical and VVocational Education (TVET). Therefore, this study will include identifying the features
of the CBE approach in mobile applications as well as the development of mobile application frameworks conceptualizing
the CBE approach.

2. Methodology

In this study, the study method used is a qualitative method of phenomenology. It is selected because according to
Creswell (2013), qualitative studies are subjective and are based on observation and interpretation of data through
narrative, ethnography, interviews, documents, and more. It also provides more detail on emotions, behaviours, and things
that cannot be analysed using numbers or math. The research using qualitative methods is useful when a problem needs
to be explored in-depth, requires complex and detailed understanding, encourages individuals to share stories, and more
(Creswell, 2013).
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This study used a purposive sampling method to get data for developing a mobile application framework based on
Competency-Based Education for Technical and Vocational Education. This research has two phases where the first
phase involving a structured interview with an expert while the second phase is to get approval from the expert. For the
first phase, researchers have conducted structured interviews with six experts in educational technology and CBE in
Malaysia. This expert has at least 10 years of experience in applying CBE and technology in their teaching and learning.
Before the actual interviews were conducted, structured interview transcripts were confirmed in advance by one expert
in the language field and one counsellor where both have experienced above 15 years in their field to make sure the
content meaning is clear and easy to understand. Next, pilot interviews were conducted to identify if there are any
weaknesses to the interview transcripts. Once improvements were made, actual interviews were carried out. The raw data
from the interviews conducted were recorded, compiled, analyzed and interpreted to make it meaningful in this study.
These data were processed using ATLAS.ti software. Data were analyzed through three procedures which were reduction,
verification and presentation of data (Miles & Huberman, 1994). In the process of data analysis, the researcher read the
transcript of the interviews several times, select and summarize data that are meaningful to the study. Data were classified
into meaningful units called 'segmenting' while data that did not give any significance was dropped. Next, in the second
phase, the data selected was given to three experts in educational technology and Competency-Based Education to review
and command. This process was done to get interrater reliability of the construct using the Cohen Kappa Index Approval
Rating Scale. The Cohen Kappa Index Approval Coefficient will be used to determine the degree of agreement of the
findings.

3. Result

Once all the data were transcribed, the researchers used a coding system based on the recommendations made by
Marohaini (Marohaini, 2001). Fixing a code for each transcript and segment is important to facilitate the process of
retrieving the original data and to ease cross-referencing of information when writing and reporting (Marohaini, 2001).
Next, the researchers have verified the interview data to ensure the validity and reliability of the findings of the interview
data. The result of the interview analysis was 36 features of the CBE in mobile applications and has been categorized
into 7 constructs adapted from Glowa and Patrick (2013), namely learning management, personal workspace, assessment
management, learning materials management, curriculum and learning resources, performance management, and finally,
reporting and analysis. Learning management integrates components of curriculum, instruction, portfolios,
communications, student information, and other features to facilitate and facilitate active learning. The personal
workspace provides an interface for users to manage data, content, lesson plans and more.

Assessment management includes the ability to record assessment results from the offline assessment conducted,
plan and execute the online assessment administration. In addition, in competency education, assessment management
must also be able to record the progress of an assessment. Learning materials management enables the management and
collection of appropriate content and makes it available to those who need it. Curriculum management and learning
resources are linked to efficiency in particular learning materials and resource management in the sharing and storage of
learning resources. Performance management is chosen by researchers because it focuses on individual development and
optimizing performance. This includes data analysis of student progress and the use of resources to support teachers in
improving performance. Student-based reporting and analysis-based constructs track student progress toward better
mastery and provide teachers with individual or group progress indicators. A complete table of the constructs and the
elements of CBE in the mobile application that is said by the research participant can be seen in Table 1 below.

Table 1 - A complete table of the constructs and the elements of CBE in mobile application that being said by the
research participant

Research Participant (PS)

Learning Management PS1 PS2 PS3 PS4 PS5 PS6

Provides application usage manual for lecturers v v
Provides application usage manuals for students v v
Ensure profile management is possible v
Able to create a learning group v v v
Availability of Instant Messaging v v v v
Auvailability of Discussion board v v v v v
Personal Workplace PS1 PS2 PS3 PS4 PS5 PS6
Ability to perform learning materials management such as

. . v v v v
uploading, downloading, storage and more
Provides space for reporting of learning outcomes v v v
Allows students to create video recordings for learning materials v v v
Has connection to watch educational videos v v v

46



Rahman et al., Journal of Technical Education and Training Vol. 13 No. 2 (2021) p.44-52

Assessment Management PS1 PS2 PS3 PS4 PS5 PS6
Have the space to do various pre-tests 4 4 4
There is room for quizzes and tests v v v v

Enables instant feedback to know the level of progress v v

Creating a record of achievement v v

Scoring is done automatically v

There is a structured assessment space 4

Rating scores are based on engagement 4

Have individual assessment v v
There is room for evaluation sections 4 4 4 4

There is room for pre-assessment sections v

Learning Materials Management PS1 PS2 PS3 PS4 PS5 PS6
Space for the preparation of materials for learning activities v v v
Providing a connection to the lecture on record to be done 4 v v

Enables presentation by recording 4 4

Space for sharing data analysis 4

Support assignment v v
The sharing section of the assessment rubric by the teacher v v
Curriculum Management and Learning Resources PS1 PS2 PS3 PS4 PS5 PS6
The ability for various learning styles is used 4 4 4 4

Ability to analysis data for practice v v

Enables multiple learning environments such as VLE, Simulation, v v v

Augmented reality and more

Search space learning material 4 4
Provides referral links to encourage learning v

Performance Management PS1 PS2 PS3 PS4 PS5 PS6
Awarding a badge or star as a measure of achievement level 4 v

Have the space to provide real-time feedback v 4 v
Has a learning progress tracker v v v

Reporting and Analysis PS1 PS2 PS3 PS4 PS5 PS6
Preparing progress report 4 4 4

Able to submit individual progress reports v v v

Next, the researchers have verified the interviews data to ensure the validity and reliability of the findings. The
verification process is performed by obtaining index inter-rater reliability towards the code and the unit using Kappa
Agreement values (Cohen's Kappa). The formula for finding the coefficients of the agreement is as in Figure 1.

K=(fo-fc) / (N-fc)
Where,
K= A Coefficient of Agreement
fo=the number of units in which the judges agreed
fc=the number of units for which agreement is expected by chance
N= the number of the units coded

Fig. 1 - Formula for Cohen’s Kappa

According to Marohaini (Marohaini, 2001), the reliability of qualitative data can be achieved if the resulting
transcripts were reviewed by a panel of judges consisting of at least two independent and credible researchers. Therefore,
researchers have chosen two experts in Competency-Based Education and educational technology and formula (Rust &
Cooil, 1994) as shown in Table 2 was referred. Approval of experts in Kappa agreement values is very important in
determining the reliability of the themes developed by the researcher. Both experts were provided with a copy of the
guidelines and sufficient code schedules. Both must agree on understanding the code and the purpose of the theme
(Marohaini, 2001).

47



Rahman et al., Journal of Technical Education and Training Vol. 13 No. 2 (2021) p. 44-52

Table 2 - Kappa agreement value scale (Rust & Cooil, 1994)

Kappa (K) Level of Agreement
K<0.00 Very weak
0.00<K<0.20 Weak
0.21<K<0.40 Moderately weak
0.41<K<0.60 Moderate
0.61<K<0.80 Good
0.81<K Very good

As a result of the assessment conducted by 3 experts on 36 elements of CBE in the mobile application, the 36 features
of CBE in mobile applications identified and mentioned in Table 1, 3 of them were not approved by one of the two
experts after a reliability review. Therefore, these features will be removed from the developed framework. After two
evaluators gave their approval, the calculation process was carried out and the agreement value between the inter raters
was 0.91. Table 3 below shows the calculation process to get the Cohen Kappa Index Approval Coefficient. According
to Rust and Cooil (1994), an agreement value greater than 0.81 indicates a very good reliability scale. Therefore, the
building of competency-based Education elements is at a very good level.

Table 3 - The calculation for the Cohen Kappa Index Approval Coefficient

Cohen Kappa Expert Cohen Kappa Expert Cohen Kappa Expert Average Coefficient of

Index Approval Index Approval Index Approval Cohen Kappa Index
Coefficient 1 Coefficient 2 Coefficient 3 Approval Rating

Fa =36 Fa=33 Fa =33

Fc=18 Fc=18 Fc=18

N =36 N =236 N =236

K= (Fa—-Fc)/(N-Fc) K= (Fa-Fc)/ (N -Fc) K= (Fa-Fc)/ (N -Fc)
K=(36-18)/(36-18) K=(33-18)/(36-18) K=(34-18)/(36-18) K=(1+0.83+0.89)/3
K=1 K= 0.83 K =10.89 K=0.91

Therefore, the reliability of coding in this study is very good. This further indicates the high reliability for each unit
that is used to describe a theme. Finally, the data obtained from the interviews should be displayed and according to Miles
and Huberman (Miles & Huberman, 1994), there is no specific format for reporting qualitative data research. Thus,
researchers have compiled the interviews data in the form of construct arrangement which was obtained with its respective
unit. Table 4 is a summary of the elements of the selected element construct after the expert review.

Table 4 - Summary for construct of mobile application for competency-based education (CBE)

No. Construct Features of CBE in Mobile Application

1 Learning Management Provides application usage manual for lecturers
Provides application usage manuals for students
Ensure profile management is possible
Able to create a learning group
Auvailability of Instant Messaging
Auvailability of Discussion board

2 Personal Workplace Ability to perform learning materials management such as
uploading, downloading, storage and more
Provides space for reporting of learning outcomes
Allows students to create video recordings for learning
materials

3 Assessment Management Have the space to do various pre-tests
There is room for quizzes and tests
Enables instant feedback to know the level of progress
Creating a record of achievement
Scoring is done automatically
There is a structured assessment space
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Table 4 - Continue

No. Construct Features of CBE in Mobile Application

3 Assessment Management Rating scores are based on engagement
Have individual assessment
There is room for evaluation sections
4 Learning Materials Management Space for the preparation of materials for learning activities
Providing a connection to the lecture on record to be done
Enables presentation by recording
Space for sharing data analysis
Give support assignment
The sharing section of the assessment rubric by the teacher
5 Curriculum Management and The ability for various learning styles is used
Learning Resources Ability to analyze data for practice
Enables multiple learning environments such as VLE,
Simulation, Augmented reality and more
Search space learning material
Provides referral links to encourage learning

6 Performance Management Have the space to provide real time feedback
Has a learning progress tracker
7 Reporting and Analysis Preparing progress report

Able to submit individual progress reports

Based on Table 4, the constructs built for CBE element consists of seven constructs, namely learning management,
personal workplace, assessment management, learning materials management, curriculum management and learning
resources, performance management and report and analysis. For the first construct which is learning management, the
seven elements are; provides application usage manual for lecturers and students, ensure profile management is possible,
able to create a learning group and availability of instant messaging and discussion board. The second construct is a
personal workplace in mobile apps has three elements which are; ability to perform learning materials management such
as uploading, downloading, storage and more, provides space for reporting of learning outcomes and allows students to
create video recordings for learning materials. The third construct is assessment management which has nine elements,
and the fourth construct is learning materials management has 6 elements. The fifth construct is curriculum management
and learning resources has five elements which are; the ability for various learning styles is used, the ability to analyse
data for practice, enables multiple learning environments such as VLE, simulation and augmented reality, search space
learning material and provides referral links to encourage learning. Construct number six is performance management
where the elements are space to provide real-time feedback and a learning progress tracker. The last construct is reporting
and analysis where the elements are preparing progress report and able to submit individual progress reports.

4. Discussion

The Competency-Based Education (CBE) approach in teaching and learning (T&L) enables students to take the time
they need to understand something large or small (Educause, 2014). This is because the traditional approach is more of
a time-based approach where the instructor will spend the assigned syllabus in the allotted time and differences in student
ability are not taken into account in the T&L process (Selamat & Minghat, 2006). Therefore, in this study, the researcher
selected the mobile application platform to apply the CBE approach. As a result of the previous study, this CBE approach
was only applied in T&L by giving students practical, task or project. The approach taken by the researcher is a different
one in which the researcher chooses to use this CBE approach in developing concepts for mobile applications.

In the initial phase of the study, the researcher has developed an analytical document in which the researcher obtains
information through the reading and exploration of literary works such as journals, reports or seminar papers. As a result
of the writing exploration related to the CBE approach, the researcher has listed some of the features of CBE. In the
second phase to obtain CBE features in mobile applications, the researcher developed interview questions based on the
CBE features that were found and generated twelve questions. After the second phase is complete, the researcher performs
the third phase in which the researcher performs the interview. For the fourth phase, the researcher will perform the
analysis of the raw data obtained from the interviews conducted.

As aresult of the data analysis, the researcher has divided 36 features of CBE in mobile applications into 7 constructs
namely learning management, personal workspace, assessment management, learning materials management, curriculum
and learning resources, performance management, and finally, reporting and analysis. This construct was selected by the
researchers based on a study conducted by Glowa and Patrick (2014). Next, the construct and elements have gone through
a verification process. This stage involved two experts in which these experts would express their agreement on the
constructions and features of the CBE that the researcher has listed. After the review, the researchers assessed this
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agreement by 3 elements dropped and obtaining a Cohen Kappa Index Approval Rating where the aggregate for the
Cohen Kappa Index Approval Rating is on a very good reliability scale as stated by Rust and Cooil (1994). Therefore, it
indicates that this construct is accepted by experts. Therefore, 7 constructs and 33 features of CBE in mobile applications
will be used in the development of mobile application frameworks.

According to Glowa and Patrick (2014) in a comprehensive approach to mobile applications, customization of
student progress is necessary so that each of them has sufficient time and support to acquire skills at every step.
Information technology systems must also be student-centered and academic-based in their data organization. With the
development of mobile application frameworks based on these CBE approaches and if the mobile application is
developed in accordance with the features and features already mentioned, it will be able to assist students and lecturers
in the preparation, repetition and reinforcement of what they are learning. Therefore, mobile applications for Technical
and Vocational Education (TVET) to be developed in the future may refer to this study. Throughout this study,
researchers were able to develop a CBE based mobile application framework for Technical and Vocational Education.
The implication from this research could be used as guidance in the development of the instructional mobile application,
particularly in the TVET as an instrument for evaluating existing instructional mobile applications. In conclusion, the
development of mobile applications for TVET should have 7 constructs and 33 features that have been identified in this
study. Figure 2 below is a mobile apps based on CBE for TVET.

(Prnvidcs application usage manual for lccmrcm]

(l”ruvides application usage manuals for sludems]

K1: Learning .\hnagementj (Ensurc profile management is possible )

(Able to create a learning group)

(A\ruilubilily of Instant Mcssaging)

(A\'ﬂilabilily of Discussion board)

Ability to perform learning materials management
such as uploading, downloading, storage and more

K2: Personal Workplace

Provides space for reporting
of learning outcomes

Allows students to create video
recordings for learning materials

(Havc the spacc to do various prc-tcsts)

(Thcn: is room for quizzes and wsls)

K2 Enables instant feedback
to know the level of progress

(Crcaling a record ofachicvcmcnt)

(K3: Assessment Mnnagcmen()

(Scoring is done aummalically)

(There is a structured assessment spﬂceJ

(Raling scores are based on cngagcmcm)

Have individual asscssment

(Thcrc is room for evaluation scctions)
CBE concept mobile application framework [

Space for the preparation of
materials for learning activities

for TVE
\

K4
K4: Learning Materials
Management

KS

6

K
K7

K5: Curriculum Management
and Learning Resources
(Kﬁ: Performance Managememj
K7: Reporting and Anal_vsis)

Providing a connection to the
lecture on record to be done

(Ermhlcs presentation by rccnrding)

(Space for sharing data analysis)

Give support assignment

The sharing section of
the assessment rubric by the teacher

(The ability for various learning styles is used)

(Abilily to analyse data for praclice)

such as VLE, Simulation, Augmented reality

Enables multiple learning environments
and more

(Search space learning malerial)

(Prnvidcs referral links to encourage Icaming)

(Havc the space to provide real time fccdback)

(Has a learning progress lmcker)

Preparing progress report

(Ablc to submit individual progress rcporls)

Fig. 2 - Mobile Apps Framework Based on Competency-Based Education for TVET

5. Conclusion
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These construct frameworks developed can serve as the basis for defining the elements needed to develop a mobile
application for Technical and Vocational Education, but they must be student-centered in accordance with Competency-
based Education. In Competency-Based Education (CBE) each student moves at their level through adequate support and
time for full mastery. Therefore, the mobile system or application developed should be student-oriented in the data
organization as well as the interface used and emphasizes skills. The overall result of this study is to benefit various
stakeholders, especially the Ministry of Education Malaysia in providing a mobile application platform dedicated to
Technical and Vocational Education so that lecturers and students can prepare, repeat and reinforce their learning using
the application. The Covid-19 issues today, give advantages, emphasis and encouragement to support delivery learning
based on skill by mobile applications.
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