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Abstract: The main objective of this research review paper is to study about the Information and communication technology
tools for effective cooperative learning. Application of ICT tools in the cooperative learning environment can create a more
flexible, effective and interactive friendly environment for the students. ICT tools offer a cooperative environment that allows
transferring information to students via the internet and group discussions in an interactive manner. Particularly, digital tools
have made working and learning more effective and interesting for computer science learners. ICT technology plays an
important role in project works with the help of specialized software where students do not need to meet each other to discuss.
So many ICT tools are available to computer learners. It is the educators’ responsibility to educate the students about the new
software tools, its applications, and usage. Because of the current development of new media technologies, the computer
educators’ must study the software tools and must use the new tools in their teaching strategy. The educators must have the
willingness to break the barriers in the attitude towards the use of technology in software development and application.
Computer-based project planning software offers many learning benefits through, interactivity not generally offered by other
traditional learning methods. Cooperative learning plays a very important role in project works and reduces the barriers in the
communication process. Blending the ICT tool in the cooperative learning environment and traditional teaching process
enhances the learning experience.

Keywords: ICT tools, Cooperative Learning, Interactive, Computer studies, Group studies, project works, Barriers, Computer-
based software, Traditional learning, etc.

I. INTRODUCTION

Information and Communication Technology tools can be used to enhance the cooperative learning environment. Cooperative
learning is the most suitable method not only in school education but also in higher education and research. Particularly, in
computer studies, cooperation from the members of the group is the most vital part to complete the project works. Cooperation is
working towards the same goal. In other words working together to complete a task. Each member can contribute in a different way.
For example, a software developer can work for the development of coding. A software tester can work for the testing the software
functionality and usability, etc. In the cooperative learning environment, the educator has the facilitator role than contributor role.
New Information and communication technology tools should be used and it should be applied in the teaching and learning process
to improve the student’s performance and facilitate the learning experience.

ILREVIEW OF LITERATURE

According to Toby “the educators need to give guidelines and proper instructions regarding the group members’ specific role”.
According to him, “group performance depends upon the proper communication and proper contributions of each member in a
particular group”. He used the terms such as ‘social cohesion’, “interpersonal skills’, “motivation’ and ‘interaction’ to attain the goal.
According to Giraud (1997), “cooperative learning groups provide a facility for peer learning”. In the cooperative learning
environment the learners who lack specific skills, aptitude and knowledge can get the needed skills from another member of the
groups having different skills [1]. According to Marcela “collaborative learning is a useful strategy in teaching practical project
works. Discussion about a lecture by a group of students from the same college or different by using ICT tools is a good example
for collaborative learning. In well-constructed cooperative learning strategy, students work together in groups to complete a task.
Each member of the groups has equal opportunity and has a well-defined role to work [2].

According to Johnson, there are three types of cooperative learning groups exist. They are formal cooperative learning groups,
informal cooperative learning groups, and cooperative base groups. Formal cooperative learning groups exist from one period to
several weeks. They are formed to accomplish a specific task. Informal cooperative learning groups exist from a few minutes to a
period. It is useful to focus a particular topic during the learning hours. Cooperative base groups are long-term groups. At least it
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exists to one year. Stable and permanent members are the base of cooperative base groups. Theses members give support, help,
encouragement, and assistance to attain the project objectives and goals [3].

Groups are formed according to the teachers’ selection of the members or according to the student’s willingness. But teachers are
able to select the heterogeneous nature of group members. For example, student’s with good academic background, skills,
knowledge, sex, ethnicity, etc, can be grouped together to complete a lesson and a task. Sometimes students’ are allowed to form a
group according to their willingness. The Same mindset to complete the task can create a cohesiveness in their group. [4].
According to Elmore (1996), “majority of teaching methods relies on teacher control in which student has no power to group
together to solve a problem. It is because of the teacher-directed learning environment. Slavin (1995) stated that cooperative
learning provides opportunities to explore, examine and creativity which is useful to apply the knowledge, skills to solve the
problems by themselves with the help of group members [5]. Joyce (1997) stated that “some students have no practice in group
learning due to the lack of teachers’ direction [6]. Machemer and Crawford (2007) favor the concept of cooperative learning than
active learning. Doing works with others creates the active learning environment. Student-centered learning can be achieved through
active engagement and cooperation among the students [7].

According to Menges (1994), “there are changes need to be implemented in order to improve the teaching and learning process.
They are

Changes to group teaching

Changes to cooperative learning environment
Changes to teacher centered to learner-centered
Changes to improve the low-level 1Q students
Teaching different things to different students
Changes to more engaged learners [8]

1. STUDENTS ATTITUDES TOWARDS COOPERATIVE LEARNING
According to Hillyard et al. (2010), students’ attitudes towards cooperative learning and working in groups were related to their past
experience in group works, past peer group interactive experience and their educator’s explanation and clarity in communication in
conveying the message of the group works and its importance [9]. Hammond et al. (2010) found that even though learners accepted
the importance of working in groups, they were less likely to accept the value of other members’ work in the task. Individual
differences play an important role in the cooperative learning environment [10].

V. IMPORTANCE OF THIS RESEARCH
This review paper critically analyses the importance of cooperative learning to enhance the learning experience of the students. It
discusses the importance of information and communication technology tools to facilitate the teaching-learning process. It also
discusses the concept of ICT tools’ application to develop the cooperative learning strategy. Even though many higher educational
institutions understand the value of ICT tools and its application, very few institutions, implements its applications in their
cooperative learning strategy. Lack of awareness about the cooperative learning concept, lack of research works in the application of
ICT tools in the cooperative learning environment is the main setback in the implementation process.

V. ICT TOOLS FOR EFFECTIVE LEARNING

ICT will be a fundamental tool for learning and work in the 21st century. The majority of Asian countries has a separate policy on
ICT in education. They also have set of general principles, guidelines, and strategy to implement the ICT in education. Most of the
Asian countries have a policy and a plan for ICT in education. They also have a regulatory authority by their government to
implement and monitor its applications in educational sectors and also ICT integration in their educational sectors. Children and
adults need to develop digital literacy. It will develop their life skills and also supports their education throughout study periods. The
integration of ICT tools into teaching and learning process from primary to higher education is vital. According to the data collected
by the Korea Education and Research Information Service (KERIS), most countries in Asia uses ICT tools in education weekly 1 to
5 teaching hours.

VI. COOPERATIVE LEARNING
ICT technology such as Radio, Television, Computers, and Internetworks facilitate the communication process. Cooperation
develops only when a smooth communication process flows between the sender and the receiver. Mainly the psychological barriers
such as ego, fear, prestige, mind-sets, cognition, etc. can be broken by the ICT usage in cooperative learning. Because anyone can
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send and receive information at anytime and anywhere. Use of smart phones makes the communication very flexible and friendly
than face to face communication. Usage of smartphones during the traveling time, working hours and leisure hours are very
common. This mobile using tendency makes the learning process very simple. But there is a digital divide exists between the
developed countries, developing countries, and underdeveloped countries. There are many research evidence are available to
strengthen the fact. Research works such as ‘TERI” suggests the usage of ICT tools for effective learning among the school
students.

According to Branson (1991), “students learn from their peer groups by interacting with other members and not only from the
teacher”. By using the ICT technology the learner learns much more than the classroom activities from their peer groups [11].

VII. MULTIMEDIA LEARNING SYSTEM

Donald A. Norman (1986) has used the term "user-centred design" to explain design based on the needs of the user. It involves
simplifying the structure of each performing task, visibility, flexibility and designing without mistakes. User-centred design [UCD]
is also called pervasive usability. It is design process. It discusses the needs, wants and limitations of end users of software learners.
User-centred design gives more attention at each stage of the design process. User-centred design is a multi-stage design problem-
solving process. It requires designers to analyse and test the validity of their design objectives with regard to user behaviour in real
world tests practical applications. Testing is important because it is very difficult for the user interface designers to understand the
first-time users and their design experiences. It is also important to consider the user’s learning curve in order to attain the goal of
the interface design.

There is a strong need for good design and visual elements for the effective user interface design to put the system highly usable.
Also the multimedia learning users need innovative methods incorporated in the learning system, for enhanced learning activity.
User interface design is a very important element in multimedia learning system as well as in multimedia software. Apart from
application, the software designers need to study about the user interface design aspects [Design principles] as well as satisfaction of
the users. The multimedia learning system and UID of the software design demands a deep understanding about learner’s activity
and focus on improve user’s requirements based on cognitive approach.

VIIl. COMPUTER STUDIES

Computer courses such as JAVA programming, Big data application, software testing, software engineering, and development, etc.
needs a cooperative learning environment. Creating a group among the technically diverse group members with various skills such
as coding skills, software testing skills, project planning skills, etc. is not a simple task. Getting cooperation among the members is
also not a simple and easy task. Group works’ success depends upon the contribution of its each members’ willingness and work.
Motivated group members with positive interdependence can do wonderful project works in the cooperative learning environment.
The interaction between the group members is simplified due to the use of ICT tools such as Whatsapp, Twitter, Facebook, Google
+, Hangouts, LinkedlIn, etc. Group members can share their new insights and creative ideas within a fraction of seconds to other
members of their groups.

IX. COMPUTER-SUPPORTED COLLABORATIVE LEARNING
CSCL helps to enhance the student’s learning experience and performance through ICT technology. This type of development is
called the E-learning 2.0, Traditional teaching method using E-learning tools is called E-learning 1.0. Whereas application of ICT
tool in the teaching and learning strategy is called E-learning 2.0. According to Johson- Eilola ”smart board system helps the active
collaboration among the learners”. It also motivates the learners to actively participate in the learning process. They can actively
work together in the learning process.
Nowadays virtual conferences and synchronous learning can be easily utilized using the latest ICT tools. Students in the
synchronous learning environment can share their views, even share their laptop screens for discussions. Virtual memory and space
are used to enhance the computing speed among the learners.
Due to the latest development in Learning content management system, writing, editing and publishing contents on the web
becomes very simple. There are many research works are going on related to web learning system enhancement. We learning
system helps the educators, administrators, students, and parents, etc. to work together in the educational environment. Students can
use the WLS to upload their assignments and download their notes, lesson plans, project works, and trainers” feedbacks. Parents can
track the attendance, grades, educational progress, teachers’ comments, etc.
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X. ICT APPLIED COOPERATIVE LEARNING ENVIRONMENT
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Figure 1 shows the ICT application areas in the software project development

Web learning system changes the teacher-centered learning process into student centered. Project based cooperative learning
methodology motivates the learners to communicate themselves to solve the problems through group formation among the learners.
Educators can also contact many other professionals related to their profession through group formation. It motivates the educators
to study further related to their profession. It reduces the stress in the learning environment. Active participation using latest mobile
technology enhances the cooperative culture among the learners and educators. It also develops the self-esteem and self-reliance
among the users. Web learning system gives wider opportunity to mix all the print, audio, video, animated media files in the
learning environment.

XI. E-RESOURCES

ICT technology has a major impact on educational materials. E-resources include Online-journals, e-books, CD-ROM, DVDs,
Online-databases, web libraries, etc.

There are many difficulties in implementation of ICT in the learning environment. Firstly, educational administrators need to
allocate the required funds for the purchase of hardware, software, technical training, technical support, installations, etc. Secondly,
educational technologists should find the ways to integrate the ICT into the curriculum of the current educational system. They have
to ensure the accessibility without any technical barriers to learning and teaching process and the environment [12].
According to Brown (2009), “there are five basic elements to cooperative learning”. They are
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Interdependence — positive

Sociability

Group processing

Individuality

Individuals' interaction

ICT technology enhances all the above five basic elements in the cooperative learning using the latest tools [13].

A. Case Studyl

According to Angela et al., “to implement the cooperative strategy, the educator must understand its importance, methods, forms
and its functions”. According to their study, “teachers’ perception about the concept of cooperative learning has significant
influence in the implementation process. Their study supports the need for the deep understanding of the concept of cooperative
learning among the teachers.

Angela and Rylee have conducted research among the Australian educators. They found the strong relationship between the
perception and successful implementation of the cooperative learning environment [14].

B. Case Study 2

Robyn et al. have conducted research among the ten middle school teachers from the two different area. They expressed their
positive experience of implementing the CL concept in their teaching strategy. They also expressed their difficulties in the
cooperative learning formation and process [15]. They raised the issues such as group formation, task-related problems, sociability
skills and assessment related issues of the learning outcome. Their research clearly found the benefits of cooperative learning and
the issues in the learning environment.

XII. SUGGESTIONS

Educational administrators, educators, and learners should study and use ICT tools to develop the cooperative learning environment
because it is a new upcoming technology area and also every day new tools are introducing by big companies such as Microsoft,
IBM, Adobe, Autodesk, etc. Educator’s difficulties in learning and using the latest ICT tools in the educational environment should
be addressed first to overcome the difficulty in the implementation process. Class hours and scheduling the working hours according
to the need of ICT implementation is very important. Educators and technologists need to identify the specific requirements based
on the digital divide between the city-based institutions and rural based institutions. They have to identify the factors that affect the
implementation of ICT. The lecturers, teachers should be encouraged and supported by giving incentives, awards to enhance the
usage of ICT for educational development. New interdisciplinary and cross-disciplinary research should be encouraged among the
research scholars in order to study and to implement ICT for educational and developmental purposes. A proper training to learn the
new software and its technical aspects is important. At the same time training to integrate the technology into the curriculum is also
important.

XI1l.  CONCLUSION

Formal group formation, informal group formation, and base group formation are important strategies in computer education in
order to facilitate the group attitude among the media learners. Educators must use the ICT tools in their teaching process. Various
software tools are available in the IT industry for the educators. The educators must get the proper training from the software
providers in order to excel in the area of teaching. Due to the media convergence, the educators should learn new skills in digital
literacy. Learning through online courses is one of the best ways to understand the digital media and its usage. Application of ICT
tools enhances the flexibility in the cooperative learning environment. Furthermore, it helps the educators to form the groups, to
inform the groups and to evaluate the groups at any time. Group members can also communicate easily through the ICT tools in
order to work efficiently towards their task. Project planning software helps to plan and evaluate the outcomes in a better way.
Educators need to understand the concepts such as cooperative learning, collaborative learning, and ICT4E (Information and
Communication Technology for Education). This review paper concludes that the ICT tools are very useful to educate the computer
students. ICT tool would help the communication process among the students and the trainers in the cooperative learning
environment.
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