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Abstract— This paper introduces a design architecture of a 

co-curricular activity management platform for students. Because 

of the absence of features in existing learning management 

platforms to manage co-curricular activities that educational 

institutions have to offer, these learning management platforms 

are not fitted to be utilized. One of the essential circumstances for 

raising qualified and prepared students in this day and age is to 

guarantee their interest and participation in social activities. In 

the education aspect, social activities are co-curricular activities 

earlier known as extracurricular activities, which are components 

of non-academic curriculum that helps to create different facets of 

character improvement of students.  

Quantitative research particularly descriptive research using 

survey questionnaires and guided interviews, Intensive literature 

review on published studies and articles, and latest information 

technology reviews were conducted to come up with an 

appropriate design architecture to improve student’s engagement 

in co-curricular activities.  

Integrating the ideas and insights gathered on the conducted 

study, a new design architecture for a co-curricular activity 

management platform was proposed.  In order to evolve 

architecture continually, the new design provided greater 

flexibility for development teams that decreases development cycle 

times by allowing them to update modules of the platform 

independently without affecting the other parts, and also the 

design responded to the needs of the users, and integrated 

emerging ICT trends. The tailor fitted design architecture of the 

platform addressed the specific needs of its end-users, thus 

providing students more convenient experience and opportunities 

to engage in co-curricular activities provided by higher 

educational institutions. 

 

Index Terms— co-curricular activities, design architecture, 

learning management platforms, student engagement. 

I. INTRODUCTION 

The government and higher educational institutions had 

focused on the imperative role played by student engagement 

and encouraged students to enthusiastically participate in 

activities in their program, making the importance of 

engagement reflected positively to their academic outcomes 

like progression, retention and completion. Thus, researches 

in areas that indicate learning experiences on technologies 

that support learning platforms, education, and course 

structure have been undertaken [1].  In significant 

investigations, it is proposed to compose, increment, and 

disperse social activities reasonable for students’ dynamic 

interest to help their passion, aesthetic and creative  

 

knowledge, improve their social experiences and affective 
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perspectives, and empower them to convey what needs be 

[2].  Higher educational institutions are the focal destination 

for the advancement of students’ well-being and by primary 

developmental context, are and essential formative setting 

where numerous concerns emerge and can be viably tended 

to [3] [4] [5]. 

Along these lines, notwithstanding information and 

academic skills, they are even more urged to give explicit 

support to help build up students' social-emotional 

competence, for example, impulse control and stress 

management, seeking help (self-administration); 

distinguishing and perceiving feelings, self-adequacy 

(mindfulness); critical thinking, individual, social, and moral 

duty (responsible decision-making); relationship building, 

communication (relationship aptitudes); and compassion, 

regard for other people (social awareness) [6].   

One of the essential circumstances for raising qualified and 

prepared students in this day and age is to guarantee their 

interest and participation in social activities. In the education 

aspect, social activities are co-curricular activities earlier 

known as extracurricular activities, which are components of 

non-academic curriculum that helps to create different facets 

of character improvement of students. There is a need of 

enthusiastic, spiritual, moral and physical development that is 

supplemented and enhanced by co-curricular activities for the 

all-around development of the students [7].  These activities, 

which individuals take an interest in during their spare time, 

empower them to build up a solid character and have a good 

quality of life by improving their intellectual, emotional, and 

physical prosperity [8].  Social activities allude to all 

happenings that students do in the logical, cultural, social, 

artistic, and sports fields to gain new interests and talents [9].  

In this manner, students figure out how to endure various 

contemplations, convictions, and cultural qualities [10], 

increase new values, and create self-control mechanisms 

[11]. Moreover, social activities additionally bolster 

advancement of emotional learning aptitudes in students 

[12]. 

Involvement in co-curricular activities likewise empowers 

students to build up their critical thinking, skills of 

self-expression, cooperative work, assuming liability, 

arranged work, and effective communication [13]. 

Association in co-curricular activities likewise underpins 

development of social emotional learning aptitudes in a 

student. Social emotional learning is a mind boggling and 

multilateral skill existing inside all components of life which 
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 comprises of emotional insight, social knowledge and 

social-emotional capability [14],  also, it is the process of 

managing, organizing and recognizing emotions, right 

decision making, taking responsibility, having empathy, 

acting fairly and ethically, and evading undesirable behaviors 

so that students can accomplish their life’s responsibilities 

[15] [16]. Students with developed social emotional learning 

skills learn to reject unsuitable requests, develop empathy, 

behave more autonomously, establish healthy relationships, 

do collaborative works and respects other individual’s 

emotions and rights [17]. Studies have accentuated that 

students with high level of social emotional learning 

aptitudes have higher scholastic accomplishments and 

learning desires as well as cutting edge critical thinking 

abilities [18]. 

Student’s course study information is provided via some 

learning platforms such as Edmodo, Blackboard, Schoology, 

and Moodle by higher educational institutions [19].  These 

platforms enable students to upload their assignments, 

download and browse supplemental learning materials, view 

announcements submitted by teachers or module tutors, and 

view grades and among all other components that are related 

to students. However, there are restraints on the features of 

these platforms as it cannot be utilized in the management of 

co-curricular activities that the educational institution has to 

offer. Organizations that facilitate co-curricular activities 

cannot promote their programs through these platforms. For 

instance, the organizers cannot get in touch with their target 

participants, and cannot guarantee wide broadcasting of 

information regarding their activities because the current 

environment of these platforms do not provide this kind of 

services. Students that are not engaging in co-curricular 

activities will badly affect their progression during their 

study. As a result, issues like these may lead to some students 

to fail in their courses.  

Therefore, this study steered beach marking on different 

learning management platforms and conducted evaluation if 

these systems incorporated co-curricular activity 

management features. Also, this study looked into the user 

and system requirements as inputs in the design architecture 

of a platform that will manage co-curricular activities for 

students. The proposed idea is to integrate the co-curricular 

activity management platform with data mining, analysis, 

and notification features so that student’s engagement with 

co-curricular activities can be better tracked and intervention 

can be made where appropriate. The most significant aim of 

the new design architecture of the platform is to improve the 

education quality of the current higher education learning 

systems and provide the students with relevant educational 

experiences in a well-organized method.  

II. MATERIALS AND METHODS 

An in-depth literature review was employed to collect 

significant insights about learning management platforms 

and co-curricular activity management platforms. Key terms 

such as ‘learning platforms’, ‘learning management 

platforms, ‘co-curricular platforms’, ‘co-curricular activity 

management’, ‘student engagements’, and ‘design 

architecture’ were used to draw scholarly works and articles 

on academic databases, then were studied comprehensively 

to understand its paradigm. The second review involved the 

evaluation and comparison of existing learning management 

platform. These platforms were evaluated by examining its 

general structure, features, and whether these are capable to 

be used and be implemented in management of co-curricular 

activities by organizations in higher educational institutions.  

The researcher also utilized quantitative research 

particularly descriptive research using personal guided 

interview survey that involved co-curricular activity 

organizers to explore their ideas and determine the problems 

that they encounter in managing co-curricular activities. 

These were used as ideas in the design architecture of the 

co-curricular activity platform.  End-users, IT experts, and 

consultants were also considered to gather more and deeper 

insights like the features and provisions that the design 

architecture of a co-curricular activity management platform 

should be integrated. Review on the latest development tools, 

techniques, and technologies that can be adopted was also 

initiated to ensure the right specification of the platform to be 

implemented. 

III. RESULTS AND DISCUSSION 

A. Existing learning platforms evaluation 

In recent years, numerous papers were published 

evaluating different learning management platforms. Lewis, 

B. A., et. al. (2005) compared nine learning management 

systems and highlighted the product features which enhances 

the platforms’ ability to accommodate active learning. Their 

evaluation on learning management platforms did not include 

criteria for the learning management platforms’ capability to 

support co-curricular activity management. It is also 

emphasized in their study that learning management 

platforms should include features that enables 

communication, collaboration, as well as community 

building [20]. Table 1 shows the learning management 

platforms that were evaluated by Lewis, B.A., et. al. and the 

features they considered as criteria in the evaluation of the 

different platforms. 

Table 1. Lewis, B. A., et. al. learning management 

platforms and feature evaluation criteria. 
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Comparing papers published in different years, Kljun, M., 

et. al. (2007) tried to find out if a pattern can be drawn on the 

features linked to a certain time period, the evolution and 

demand for new features through time, and how authors and 

learning management platform developers respond to these 

demands.  Included on their paper also, are the present 

demands and features to be integrated on future versions of 

learning management platforms but there was nothing 

mentioned on the need of integrating features to 

accommodate co-curricular activity management [21]. Table 

2 presents the criteria used to evaluate learning management 

platforms in their study. 

Due to absence of literature and published articles that 

evaluated learning management platforms on its capability to 

support co-curricular activity management, the researcher 

conducted further literature review, and evaluated the best 

learning management platforms for 2018 [22]. Base on the 

evaluation conducted by the researcher, it was found out that 

all existing learning platforms available in the market today 

don’t have features that support co-curricular activity 

management. Majority of learning management platforms are 

limited only with classroom learning management, like 

student study tools, monitoring student participation and 

progress, course content management, and among all other 

components that are related to student classroom learning. 

Presented on table 3 are the top 9 learning management 

platforms as published by pcmag.com and their co-curricular 

management feature evaluation conducted by the researcher. 

Table 2. Kljun, M., et. al learning management 

platforms feature evaluation criteria. 

 
 

Table 3. Top learning management platforms [22] and 

their support to co-curricular activity management 

evaluation. 

 

B. User and system Requirements 

Understanding user and system requirements are 

fundamental in designing and developing accurate software 

systems. The researcher managed to capture the user and 

system requirements presented in tables 4 and 5 via guided 

interviews and gathered the use-cases (presented in figure 1) 

related to the scenarios from the intended target users.  

Table 4 shows the identified user requirements report and 

table 5 shows the summary of identified system requirements 

based on the guided interviews conducted among the activity 

organizers, students, IT experts, and consultants. The 

following information were then used as inputs in 

constructing the design architecture of a co-curricular activity 

management platform 

 

 

Table 4. Summary of identified user requirements 
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Figure 1. Co-curricular activity management platform 

use-case diagram. 

Table 5. Summary of identified system requirements 

 

C. Co-curricular activity management platform design 

architecture 

The co-curricular activity platform is composed of three 

layers of logical computing and presented in a 3-tier 

architecture. The architecture is used because the platform is 

a specific type of a client-server system. By modularizing the 

user interface, application logic, and data storage layer, these 

provide greater flexibility for development teams that 

decreases development cycle times by allowing them to 

update modules of the platform independently without 

affecting the other parts.   

  

Figure 2. Co-curricular activity management platform 

design architecture 

 

Figure 2 shows the developed design architecture of a 

co-curricular activity management platform for students. The 

design aims to improve student’s engagement on 

co-curricular activities for the all-around development of the 

students.  

The client tier in this model is usually a web browser. As 

clearly shown from the figure, students or participants of 

co-curricular activities can access the platform through 

mobile application. The platform is designed to be entirely 

web-based providing a native mobile application that can be 

installed in the mobile phones of the students. The platform 

will provide information to the students with upcoming 

activities that are posted by co-curricular activity organizers. 

The platform will also allow the students to see lists of 

activities that matches with their interests and preferences 

and will show lists of participants that want to join in the 

activity allowing them to expand their friendship network in 

the campus. On the other hand, by accessing their accounts 

using desktop clients, the organizers can post upcoming 

activities, updates, and announcements into the platform, and 

the platform will disseminate these to the target participants 

of the activity. The application tier processes all dynamic 

content and the interactions between the client and persistent 

or database tier.  

The application tier performs as a variety of dynamic 

gateway. It serves a role in generating dynamic content. 

Meanwhile, the database tier serves as the database of the 

web-based application and contains programs for managing 

read and write access to the database.   

IV. CONCLUSION 

The unavailability of features to manage co-curricular 

activities on existing learning management platforms opted 

the researcher to construct a design architecture for a 

co-curricular activity management platform to address the 

issue. Integrating the ideas and insights gathered on the 

conducted study, a new design architecture for a co-curricular 

activity management platform was proposed.  In order to 

evolve architecture continually, the new design provided 

greater flexibility for development teams that decreases 

development cycle times by allowing them to update 

modules of the platform independently without affecting the 

other parts, and also the design responded to the needs of the 
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 users, and integrated emerging ICT trends. The tailor fitted 

design architecture of the platform addressed the specific 

needs of its end-users, thus providing students more 

convenient experience and opportunities to engage in 

co-curricular activities provided by higher educational 

institutions. As a future work, the next step is the 

development and deployment of the platform incorporating 

the design architecture established in this study. 
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