
Collaborative Learning for Secondary School: Lotfi VCL Design  

 

Zahra Lotfi, Nasim Gazerani & Fariza Hanum MD Nasaruddin 

 

Faculty of Computer Science & Information Technology, 

University of Malaya, 50603 Kuala Lumpur, Malaysia 

 

ABSTRACT 

Nowadays, Collaborative Learning is getting growing importance for the learning 

environment. Therefore consideration must be given to the development of collaborative 

activities outside the classrooms, which enables students to learn together. This research 

offers collaborative learning in a good learning environment to do homework, projects 

and assessments. The purpose of the study was to design “Lotfi VCL” (Lotfi Virtual 

Collaborative Learning), particularly on Secondary School and Pre University learners’ 

participation. The proposed model gives an application of the tools and features to do 

group projects, group assessments and online classes. The instruments used to gather data 

were interviews and a survey which undertook the completion of two questionnaires for 

both learners and teachers before implementing the software. The data collected was then 

subjected to statistical analysis. The findings gathered and analyzed in Educational 

Complex of Imam Khomeini Kuala Lumpur were found to satisfy the involvement of 

collaborative learning at home.  

Keywords: cooperative/collaborative learning, teaching/learning strategies, distributed learning environments, e-

learning, educational software, technology 

 

1. INTRODUCTION 

 

Collaborative Learning (CL) supports active student involvement in the learning field. In CL, students are 

able to work together in small group towards a shared learning goal. Collaborative learning emphasizes on 

collaborative efforts among students in their group along with the teachers’ guidance. Students are accountable for 

their own learning, and are also responsible for the group members’ learning. Hence, the success of one student 

helps other students to be successful too (Gokhale, 1995). Another advantage of CL is that it gives students the 

opportunity to express and discuss their opinions, and encourages their understandings (Nobel, 2002).   

The aim of this research is to design the Collaborative Learning software for doing group project, group 

assessments and online classes. The survey and the questionnaire are designed to elicit the views of the learners and 

teachers regarding the useful and required features of collaborative tools before implementation of Lotfi VCL 

system. 

 

 

 

2. LITERATURE REFERENCES 

 

The twenty-first century ushered unprecedented developments in the field of education all over the world. 

The once favored teacher-centered strategy in the classroom became the center of debates among educators and 



social scientists. Tracing from McLuhan’s notion of global village, the world has access to all information through 

computers and the World Wide Web. Knowledge is no longer the monopoly of the teacher.  

 

2.1. Collaborative Learning 

 

Computers are interactive tools in teaching and learning.  Invented to assist human endeavors as well as to 

improve practical and theoretical aspects of science and technology, computers have now become indispensable in 

almost all aspects of life. In fact, in advanced countries where computer technology is already integrated in their 

system, the traditional institutions of learning are challenged to give way for non-face to face learning. Distance 

education seems to substitute formal education that requires learners to attend classes in schools and universities. 

Marked by congruency, computer and education poses pedagogical questions, yet educators realize that in the age of 

technological advancement and globalization, learning is no longer confined in the four corners of the classrooms.  

In contrast to one-way learning process or teacher-centered, collaborative learning aims at giving 

importance to various individuals who are in a situation to learn something not as separate learners but together 

(Dillenbourg 1999). He explains that members of collaborative learning can be a pair, or a small group composed of 

three to five individuals. It can also be a class of twenty to thirty individuals, a community with a few hundreds of 

people, and a society of several millions of people. The phrase learning something maybe interpreted as a specific 

source or material or some learning activities such as problem solving that the learners follow within a limited time 

frame. Extending it further, collaboration effort may also include learning from lifelong work and practice. 

Collaborative learning as a shared experience is in the word together.  
  

Nagata and Rondowski (1998) classify collaborative learning as an umbrella term for the various types of 

learning involving a group of individuals. They point out that collaborative learning is synonymous to cooperative 

learning. Although in essence, the common ground is cooperative among learners, in collaborative learning, the aim 

is to assign responsibility to students.  This does not always happen in cooperative learning because the teacher 

depends highly on structured design that is assigned to student to accomplish. Thus, in cooperative learning, 

teacher’s intervention is present while in collaborative learning, the way of completing the task may diverge from 

what the teacher has earlier planned.  

 

2.2. Advantages of Collaborative Learning Applications and Benefits to Students, Teachers, and 

Institutions  

 

While collaborative learning  helps students to learn more effectively, many educators place a high 

premium on teaching strategies that go beyond mere mastery of content and ideas. Experts believe CL promotes a 

larger educational agenda that encompasses several intertwined rationales involving students, teachers and staff, and 

various institutions, especially schools. Panitz (2002) lists more than 60 benefits of collaborative learning that 

enhance skills related to critical thinking, communication, and teamwork while Gokhale (1995) puts more emphasis 

on students’ discovery, construction, and awareness of their own thinking process. According to Katz and Lesgold 

(1993), studies have shown that self evaluation in terms of elaborating and explanation concepts as well as sharing 

the process to others assist significantly in learning. Critical thinking methods illustrate the divergent ways of 

information processing and active learning. This environment proves beneficial in sustaining students’ interest to 

learn in a much more natural atmosphere where they develop their personal skills, namely, teamwork or 

collaboration, communication, co-ordination, and time management. Extending this area of concern to professionals 

leads to increasing project-based and team-based activities that are grounded on sharing of tasks and responsibilities.  

The end goal is aimed at lessening individual competition that has been well entrenched in almost all working 

environments in different centers of learning and professional endeavors. 

 

Collaborative learning is learner-centered or student-centered. As mentioned earlier, students are the active 

agencies who are provided the courseware to complete assigned tasks in collaboration with others. Towards this end, 

students become “thinking” individuals. Working closely with others promotes critical thinking, develops higher 

level of cognitive skills, and communication skills. It also fosters metacognition among students as well as improves 

recall of text content. Because students are actively involved in the learning process, teachers allow them to do the 

exercises that are less restricted.  Collaborative learning also reduces tension by increasing students’ persistence to 



accomplish the tasks.  In its wider application, collaborative learning appropriates students the ability and freedom 

to solve problems using new techniques that they can discover by themselves. Weaker students are assisted by 

advanced students in an atmosphere of trust.  Through teamwork, learning is shared among themselves (Panitz 

2000). 

In collaborative learning environment, teachers and staff are introduced to a range of themes, topics, and 

topics for students to complete. A wider range of resources through various online links result in a more dynamic 

engagement between students, teachers, and staff (Nobel 2002). The benefits of CL are outlined and summarized 

(Panitz 2000). CL is used to personalize large classes to encourage students to participate .It promotes understanding 

among teachers and staff and provides teachers to explore on assessment techniques aside from the traditional exams 

or tests after each lesson. 
 

Wilson (2005) justifies that CL has benefits to institutions. These benefits include Return of Investment, 

Deployment of Technology, and Frameworks of Collaboration. 

 

3. Methodology 

 

This research focuses on building a web-based tool for Secondary School students and teachers to do group 

project, group assessments and online classes. To achieve this task, the following strategies are implemented. 

 A literature review on collaborative learning (CL) and advantages of CL Applications and Benefits to 

Students, Teachers, and Institutions are carried out.  

 Based on CL tools and features mentioned in previous researches, two meetings are arranged for 

gathering suitable CL tools and features, from learners’ view. 

 Based on literature review and two meetings, two questionnaires are designed to allow learners and 

teachers to rate the importance of the tools and features in supporting CL activities. This provides the weighted 

average values. (presented in AAOU2009 conference) 

 Based on the weighted average values of the tools and features, compare the three CL applications 

together. (presented in ICEL2009 conference) 

 Based on weighted average values and comparison of the three existing CL applications tools and 

features, the functional and non-functional requirements are identified  

 Finally, the design of Lotfi VCL (Lotfi Virtual collaborative Learning) is designed.  

 

4.  ANALYSIS AND DESIGN OF Lotfi VCL  

 

Before the design of Lotfi VCL, the suitable tools and features of learner are gathered by two printed 

questionnaires from learners’ and teachers’ view. Then, these tools and features are compared with three existing 

systems Atutor, Moodle and Sakai.  

Based on the above comparison, it was observed that group assessments or group questions are not found in 

any of the systems. The lack of group assessment and also online classes individually made me design “Lotfi VCL”. 

 

4.1. Requirements Capture 

 

There are two types of requirements, functional requirements and non functional requirements. They are 

also known as domain requirements. These are shown in tables 1 and 2.  

 

Table 1: Functional requirements 

User Functional Requirement 



All Users  Login: all users have to key in their login name and password to log in to Lotfi 

VCL. 

 Change Password: all users are able to change their password by themselves. 

 My Profile: all users are able to edit their profile. 

Administration 

Function 

 Register New User: administrators can register users with a different access 

account.  

 Create New Course: administrators can select any teacher and provide him a 

new course 

 Manage users: administrators are able to delete a user from the system, edit 

user profile, lock/unlock login name and confirm validation/ invalidation of 

user login name. 

Teacher Function  My course: teacher can manage his courses from here. He can create sub course 

and new group, delete student from course, set group question, group 

assessment and group project, mark groups’ answers for questions, 

assessments and projects 

 Time Table: teacher can go to the online class and post lesson by using the 

board and also can discuss with students during class time with discussion 

forum.  

Student Function  Register New Course: student can select new course that he wants to register 

in, from the courses list. 

 My course: student can manage his courses from here. He can delete himself 

from course, see group question results, group assessment results and group 

project results, and do his group projects. 

 Time Table: student can go to the online class and see lesson that the teacher 

posted on the board and also can discuss with his classmates and teacher 

during class time using discussion forum, and do his group assessment and 

group questions. 

 

Table 2: Non-Functional requirements 

Functions Non-Functional Requirement 

Usability  The system should be easy to use and follow. 

 Instant feedback (both positive confirmation and error) is always given. 

 Language used in the system should be understood unambiguously by non-

technical users. 

 Navigation should be fast and easy. 

 For compatibility, the system should work under Internet explorer v5.0 and 

above 

Operational   The system must be able to be accessed from anywhere. 

Performance  The system must be able to process high load of data. 

 Lecture notes, messages, and other data must be stored in archive for future 



reference. 

 The system must be user friendly, and easy to use for all users, especially for 

students. 

 The system can accommodate up to 100 users and respondents at a time. 

(Scalability test is performed using Microsoft application Centre Test, 

which is provided in the Visual studio.Net 2005 package) 

supportability  The system should be easy to be modified and upgraded to accommodate 

future enhancements. 

Security  All users of the system will require authentication to use System. 

 

4.2. System Structure Chart 

 

System structure chart is used to show the hierarchy of the modules in the system that high level module 

indicate the higher level functionality while the lower level modules show the detailed functionality. Figure 1 shows 

the main structure of Lotfi VCL system. 

 

 

Figure 1: Structure Chart for Lotfi VCL System 

 



 

Figure 2: Structure Chart for Admin Menu 

 

Figure 3: Structure Chart for Teacher Menu 



 

 

 

Figure 4: Structure Chart for Student Menu 

 

4.3. User Interface Design 

  

The usability of the Lotfi VCL depends heavily on the user interface design. A good user interface design 

will reduce the time to learn to understand and use the system. It will also motivate the users as tasks can be 

performed faster with less error. Lastly, a good user interface design also enables users to remember the usage of 

system even after some time. 
 

Administrators can create new course by selecting a teacher from teachers list and then create a course for 

the selected teacher which can be activated now or later. Administrators can create new account for teacher, student 

or the other administrator however a student can make account for himself.  
 

Teacher can select each course of his, to manage, which can be done by setting group question, group 

assessment and group project then marking them or by creating sub course and new group. Teacher can delete 

student from his course as well. Teacher can go in the time table and select a course to go to the online class. Only 

the classes that are conducted in current day appear red and can be entered only after the starting time and before the 

ending time. Teacher can go in discussion forum and discuss with his students that are registered in this course 

during the class time. 
 

Students can go to the time table during the class time and follow the class board and discuss with 

classmates and teacher about the current lesson. Sometimes the set group questions by the teacher are available to 

the students to do during the class time there can be a group assessment made by the teacher for this time as well. 

Students cannot attempt the group question or group assessment in any other time except the set class time. Student 

can select each item that are shown in figure 6 and get the results of group projects, group assessments or group 

questions. Student can do the group project from this page or even delete himself from the course. Students can 



examine their knowledge in two ways. They can answer descriptive question by going to Group Question or answer 

MCQ by going to Group Assessment. When either page opens, at the same time a chat room opens in which 

students are to discuss the questions and finally the group leader will post the answer. For group assessment the 

system marks the questions automatically but group question is marked by teacher. 

 

The following figures show a few screenshots of Lotfi VCL. 

 

 
 

Figure 5: Screenshot of “Class” page in students view 

 

 

 

 
 

Figure 6: Screenshot of “Manage Course” page from student’s view 

 

 



 
 

Figure 7: Screenshot of “Group Project” page from student’s view 

 

 

 
 

Figure 8: Screenshot of “Group Assessment” page from student’s view 



5. CONCLUSIONS 

This research explained analysis and design of Lotfi VCL with functional and non-functional requirements 

and then showed the structure chart, user interface in architectural design. Lotfi VCL is collaborative learning 

software for doing group project, group assessments and online classes. 

The product aspect deals with the capabilities of the system. Listed below are some strengths and 

competitive advantages of Lotfi VCL as compared to other three existing systems ( Atutor, Moodle and Sakai) 

 Lotfi VCL has group assessment and project that they can be uploaded different  assessments and projects for 

different groups and this ability motivate and activate students to do the assessments and projects by own group 

and cannot get the answers from the other groups. Students are improved their knowledge by doing assessments 

and project in the group. 
 

 In Lotfi VCL, teachers can create many sub courses for each course and this ability allowed the students are 

groping in different group for each sub courses. So, students learn to work with different students at the course 

and working closely with others promotes critical thinking, develops higher level of cognitive skills, and 

communication skills. 
  

 The available features are separated for each kind of users such as Administration, Student, and Teacher. 
 

 Lotfi VCL has most of the needed features for collaborative learning in education, such as, online class, group 

assessment (posting and submission), group project, discussion during the online classes or working together for 

project or assessment with group members. These features are not provided in other system such as Atutor, 

Moodle and Sakai. 

 All posted data are stored in SQL Server. This ensures security by forbidding unauthorized access to these data. 
 

 Lotfi VCL is a secure system. With a strong authentication system, only valid user can login to the system and 

login to the registered group. The different roles of members in each group also differentiate the authorities given 

to the member. 

  

 The online chatting feature is developed using ASP.Net and the output to the client side is purely HTML. 

Therefore, unlike other chat room that developed using java or ActiveX, the client side need not to install the chat 

program (some users might not have the permission to install a program into certain computer) and the chat 

feature can be used it directly. 
 

Lotfi VCL is wrote with facility for two languages Persian and English because of the area of research was 

the Educational Complex of Imam Khomeini in Kuala Lumpur that is Iranian School in Malaysia 
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