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Abstract: Physical activities, curricular activities or sports assessment is known as ‘Pentaksiran Aktiviti Jasmani
Sukan dan Ko-kurikulu (PAJSK)” is one of the School-based assessment (SBA) that has been proposed by the
Ministry of Education (MOE) in public schools in Malaysia. Currently, the teachers need to record PAJSK
activities manually. Besides that, parents are not being provided by the school of any report of their children’s
performance. It is important to build a Decision Support System so that the evaluation of student performance
in the co-curricular activities can be performed in fair and transparent manner. In addition, the report can be
made centralized and be accessed by the stakeholders involved. In this research, an expert who is a Coordinator
in co-curricular activities at a secondary school had been interviewed in order to gain his perception pertaining
this matter. Analytic Hierarchy Process (AHP) technique was adopted in the design and implementation of the
system. The result shows that the system can evaluate the performance and generate reports based on the
stakeholders’ requirements.

Key words: Decision support system  multi-criteria decision-making  AHP  co-curriculum  cumulative
grade point average

INTRODUCTION from three different categories which are unifor unit, club

Co-curricular activities that cover physical, mental curricular activities take place before school hour (for
and social exercises are important to the growth of the afternoon class sessions), or after school hour(for
self-intelligence, discovering talents and enhancing self morning class sessions). Seniors assistants for co-
and emotional development [1-3]. Common co-curricular curricular activities have to ensure that all students are
activities include sports, art, uniform body, bands and involved in their chosen activities. The teachers in
debating. Participation in co-curricular activities benefits charged have to monitor and assess the students’
students in many ways such as developing self-esteem, performance based on the following criteria; attendance
insinuating commitment, improving social relationships, that constitutes 50%, achievement and involvement that
learning in terms of time management and venturing in a contributes 20% each of two and the position held in the
plethora of individual interest. Co-curricular activities club, society or uniform body that makes the final 10%.
have been blended into Malaysia’s educational system as In terms of assessment, it is done annually and is
a tool to promote unity among different races in school. based on the guidelines provided by the ministry. The
Besides, co-curricular activities seem to complement the cumulative grade point average (CGPA) will be calculated
academic curriculum in producing highly capable each year and carried forward until students finish their
students. school. Annual report of the students’ performance will

The balance between academic and co-curricular be sent to the state education departmental office for
activities is of equally importance [4]. Hence, the Ministry further analysis and possible actions. Performing the
of Education Malaysia has decided to take into account continuous assessment manually is a hectic process due
the involvement of the students in co-curricular activities to a large number of students participating in the course.
as a condition for entry to higher education institution The total number of students in a school combines with
(IPTA) by as much as 10 percent [5]. Students in national various categories of assessment for each student has
schools have to take part in three co-curricular activities driven the task impractical to be executed without being

or society, as well as sports and games. Most co-
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assisted by an automated tool. Even worse, reports are the assignment of the reviewer becomes simple and clear,
also demanded to be completed on time and be made the calculation of the score quality for the dissertation
available for access by various stakeholders. happens to be more objective and fair.

In this paper, the physical activities, curricular
activities or sport assessment (PAJSK) system is MATERIALS AND METHODS
proposed to aid teachers to manage the co-curricular
activities in a more systematic and efficient demeanor. This section explains the materials and method used
This system allows teachers to keep records of activities for this research. It is divided into two sub sections, the
easily and student’s scoring can be calculated first part deals with the implementation of the system
automatically. All meetings and student attendance can followed by an integration of Analytical Hierarchy
also be documented and annual progress reports can be Process (AHP) into our implementation as for the second
made available to the interested parties. part. The initial design of PAJSK system can be presented

This paper is organized as the following. Related by a framework shown in Figure 1, whereas its process is
Works section acquaints readers to the previous works an in a flowchart shown in Figure 2. The system is hosted
involving existing Analytic Hierarchy Process (AHP) on a web server that can process request via Hypertext
techniques for multi-criteria evaluation of student Transfer Protocol (HTTP). The system contains a
performance. Materials and Methods section discusses in database, weight model and AHP which act as the main
detail the design and development of this system. It is element for DSS operation.
followed by another section for results accompanied with
some discussions presented in Results and Discussion
section. Finally, the Conclusion section summarizes the
findings of this paper.

Related Works: The AHP is a multi-criteria decision-
making (MCDM) approach for choosing the best among
a set of alternatives via pair comparison process, a term
coined by Thomas L. Saaty [6-7]. The AHP has attracted
the interest of many researchers mainly due to the nice Fig. 1: Framework of PAJSK system
mathematical properties of the technique and the fact that
the required input data are rather easy to obtain. It uses a
multi-level hierarchical structure for objective, criteria,
sub-criteria and alternatives.

There are many works that have been done related to
AHP [8-12]. Based on the literature review, many
applications and techniques have been proposed by the
researcher for designing decision support system (DSS).
AHP has been applied not only in the educational sector
but also in diverse domains such as engineering,
business, agriculture and information technology. Related
to education, AHP has been used as decision-making
tools in at least six different areas namely education
quality, strategic planning, faculty evaluation, measuring
performance, selection of university majors and university
selection [13]. 

Ding, et al. proposed a quantitative method using
AHP for the evaluation of dissertation for the master
degree to avoid the randomness, fuzziness, uncertainty
and instability [14]. This research identifies four
fundamental criteria (topic section, research ability,
writing ability, contribution) and twelve sub-criteria that
are deemed to evaluation. As a result, this method makes Fig. 2: Flowchart of process for PAJSK System
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As an input to the system, data was collected via Step 3: Construct a set of pair-wise comparison matrices
interview technique. A group of experts comprising of for each of the lower levels with one matrix for
Senior Assistant Co-Curriculum and teacher at primary each element in the level by using the relative
school were engaged. Two main criteria and six sub- scale measurement shown in Table 1.
criteria were chosen. The sub-criteria ranked by the
precedence of criteria. The description of the criteria is as
follows:

The first criteria is based on SEGAK; it involves
physical activities performed by the students and
measurement tools set of National Physical Fitness
Standard, introduced by the Ministry of Education
Malaysia. The objective is to evaluate and measure the
level of physical fitness of student based on some tests
such as Up-Down Bench, Tubing, Partial Coverage and
Covered Reach. The second criteria is based on PAJSK;
it includes physical activities, curricular activities or
sports assessment as a guide to assess physical activity
and health and to measure participation, involvement and
student achievement in a variety of sports activities, co-
curricular and extra-curricular. The weight of these two
criteria is based on 10 % of non-academic assessment
scoring.

The development methodology for PAJSK system is
based on Rapid Application Development (RAD). RAD
consists of requirement analysis, design, implementation,
integration and testing and operation and maintenance.
The AHP technique had been considered since the very
beginning of the system development which is during the
requirement analysis. At this stage, the expert verbalized
the criteria, sub-criteria, alternatives and the evaluation
process for co-curricular assessment. This data is also to
be used in the design of AHP process. In the following,
we describe the steps for AHP operation within PAJSK
system:

Step 1: Define the problem and goal of PAJSK system.
Step 2: Structure the problem by decomposing it onto

hierarchy in the form of criteria, sub criteria and
alternatives as shown in Figure 3.

Fig. 3: AHP Hierarchy Tree for co-curricular assessment

Table 1: Pair-wise comparison scale for AHP preferences [8]
Numerical rating Verbal judgment of preferences
9 Extremely preferred
8 Very strongly to extremely
7 Very strongly preferred
6 Strongly to very strongly
5 Strongly preferred
4 Moderately to strongly
3 Moderately preferred
2 Equally to moderately
1 Equally preferred

Table 2 shows the priority for each criterion based on
the expert evaluation using weight model. The weight for
PAJSK and SEGAK criteria is 0.8 (80%) and 0.2 (20%)
respectively. The sub-criteria of SEGAK consists of BMI
and Exercise with 0.6 and 0.4 respectively. PAJSK
contains sport (0.4 or 40%), co-curriculum (0.4 or 40%)
and Extra Co-curriculum (0.2 or 20%).

Table 2: Priority of Criteria
Criteria Priority
SEGAK 0.2
 BMI 0.6
 Exercise 0.4
PAJSK 0.8
 Sport 0.4
 Co-Curriculum 0.5
 Extra Activities 0.2

Step 4: The pairwise comparisons of various criteria
produced in Step 2 and Step 3 are refined using
Saaty scale as in Table 1. The decision matrix, A
for pair wise comparison in AHP technique is as
follows:

The diagonal element is always 1 since a  = 1 (selvesij

comparisons of criteria or alternatives) and the equation
for the lower triangular matrix is a = 1/a . The criteria inji ij

the matrices are sorted in descending order in which the
highest priority is at the beginning so that the value can
be generated automatically based on the following rules:
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Assume that  Pi  (i =  1, 2, …, 9)  is a rank for i-th element,

i. If    Pi  =  Pj     then    aij  = 1
ii. If   Pi   <  Pj     then  aij  =  (Pj  -  Pi    + 1)  and      1/aij
iii. If   Pi   >  Pj     then  aij  =  (Pi -   Pj   + 1)  and     1/aji 

Table 3: Pairwise comparison main criteria

PAJSK SEGAK Eigen Vector

PAJSK 1 2 0.6667
SEGAK 1/2 1 0.3333
Sum 1.5000 3 1.0000

Table 4: Pairwise comparison matrix for the sub criteria with respect to
activity

Extra Eigen
PAJSK Co-Curriculum Sport Activities Vector

SPORT 1 2 2 0.4961
Co-Curriculum 1/2 1 2 0.3101
Extra Activities 1/2 1/2 1 0.1938
Sum 2 3.5 5 1.0000

Table 5: Priority of criteria

SEGAK BMI Exercise Eigen Vector

BMI 1 2 0.6667
Exercise 1/2 1 0.3333
Sum 1.5 3 1.0000

Step 5: The normalization process is performed. The
normalized principal eigenvector can be obtained
by averaging across the rows. All the values of
Eigen vector in Table 3-5 have been normalized.
Table 6 is produced after computing the scores
for the students. It shows the sample data of the
student score in the assessment of PAJSK and
SEGAK obtained from the survey that had been
conducted.

Table 6: Score of PAJSK and SEGAK for Student
PAJSK SEGAK Total

Student 1 7.92 1.20 9.12
Student 2 6.92 0.90 7.82
Student 3 4.39 0.50 4.89

Step 6: The consistency of the matrix of order n (criteria)
is evaluated. The consistency index (CI) is
calculated as:

CI = Consistency Ratio (CR) x Random Index (RI). Student
score had been classified according to Table 7 and
consequently, the result for these students is shown in
Table 8.

Table 7: Range of Student Performance
Range Status
0.80-1.00 Excellent
0.60-0.79 Very Good
0.40-0.59 Good
0.20-0.39 Reach the minimum level
0.00-0.19 Has not reached the minimum level

Table 8: Result of Student Performance
Range Status
Student 1 Excellent
Student 2 Excellent
Student 3 Good

RESULTS AND DISCUSSIONs

In this section, we present the result of the system
implementation. Figure 4 shows the home page interface
with four categories of stakeholders namely parent,
student, teacher and the co-curricular senior assistant.

Fig. 4: Home page Interface

Figure 5 shows the login interface which takes as
inputs, username and password. Somehow, this page is
connected to the database for the verification purpose. 

Fig. 5: Login interface

The interface for the teachers to key in sport and
games activities of the student is depicted in Figure 6.
One example of report for individual student assessment
which is the result of weight model and AHP evaluation
can  be  found in Figure 7. A few types of other reports
can be generated based on the requirements from
stakeholders.
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Fig. 6: Input screen for sport and games

Fig. 7: Assessment Report of PAJSK 
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CONCLUSION 6. Saaty, T., 2008. Decision making with the analytic

AHP is a practical technique to be applied as a DSS Sciences, 1(1): 83-98. 
engine especially when involving MCDM. The PAJSK 7. Wu, C.F., C.T. Lin and P.M. Wang, 2013. Applying
system was designed to simplify the task of decision multi-criteria method to the decision of assessment
maker by integrating it with weight model and AHP tools for high-care student groups. International
technique. In order to perform the evaluation process, the Journal of Hybrid Information Technology, 6(3): 1-14.
decision maker just needs to decide the weight of each 8. Erees, S., E. Kuruoglu and N. Moral, 2013. An
criterion. Later, the AHP will be invoked automatically for Application of Analytical Hierarchy Process for
converting the previously input weight to the criteria Simulation Software Selection in Education Area.
weight for further evaluation. This approach could avoid Frontiers in Science, 3(2): 66-70.
inconsistency during data entry, hence achieving better 9. Setiawan,   H.,    R.E.    Wardoyo,    J.    Istiyanto   and
decision making. The flexibility and user friendliness of P. Santoso, 2016. The Group Decision Support
PAJSK makes it a convenient system for used by various System to Evaluate the ICT Project Performance
stakeholders. Using the Hybrid Method of AHP, TOPSIS and
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