
Collaborative Learning
Subjects: Others

Contributor: Ana Savic, Goran Bjelobaba, Marija Paunovic, Ana Savić

Collaborative learning is an exchange of ideas that enables and improves the interaction between two students (student–

student) coping with the learning material on a network. When somebody imagine individuals seemingly completely

focused on the screens and keyboards of their devices, people most frequently have a preconception that they are using

those learning devices by themselves. However, such images of individual learning accompanied by electronic tools

frequently do not reflect the hidden reality. In reality, students often use their computers to interact with others, and it is

frequently their peers whom they interact with. These ideas arise from learning technology known as collaborative

learning. Collaborative learning principles arise from a well-established approach to education, have a specific meaning

and are specifically applied in practice.
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1. Introduction

Since the early 1970s, there has been an idea that students learn through participation in evaluating work completed by

other students of the same class (in the same study year or attending the same subject). By participating in their peers’

work and projects, students acquire specific types of knowledge by considering the set problems, checking the obtained

results, researching the literature used and taking part in two-way communication. Considering the fact that students are

active in reasoning and are functionally active , such collaborative learning processes enable students to develop and

learn a methodology and develop critical thinking intellectually. Given the nature of the process, there is a knowledge

transfer between students. Collaborative learning is closely connected with information processing, which makes it

suitable for environments based on contemporary technology, where the focus is on neither a type of hardware nor

software, but on the learning experience. The development of e-education technologies, especially during the shift to e-

education during the COVID-19 pandemic, has prompted a search for new approaches to collaborative learning oriented

toward practical and project work.

By applying collaborative learning methods, models used for the improvement of the teaching process in electronic

education should enable the relevant, authentic, transparent and safe evaluation of student work , especially in the

context of systems with a large number of students, such as MOOCs (Massive Online Open Courses) or e-learning

systems . In traditional approaches to mass subjects in higher education, the evaluation of students’ knowledge is

typically performed by testing. The outcome is information about whether a student has or has not passed the test. There

is often no clear information about the material that a student has learned from and how successful they were.

Furthermore, there is no information on whether the student has been trained to apply scientific material to solve problems

in practice. This segment is evaluated through seminar papers and projects, particularly in engineering disciplines, where

a concrete project is expected as a learning result. For this reason, students must be enabled to learn in a project-oriented

manner, which should be more dominant than the reproduction of what has been discovered . To provide a quality

education process, it is necessary for students to work on practical projects and research and to develop their problem-

solving abilities and critical thinking , with this being accompanied by the quality evaluation of student work 

.

Blockchain has a high potential to achieve sustainability in business and industrial practices as it offers resources to

extend the life cycle of a given product and maximize the use of resources, contributing to sustainability. Blockchain

technology is efficiently applied in many sectors, including education. Although blockchain technologies are rarely involved

in education, current research indicate their potential in the education sector . Although the use of BCTs in education is

in its initial phase, blockchain-based applications are rapidly being developed in different fields of education, including

collaborative learning environments with a high security level for all participants ; the management of

competencies and learning outcomes; copyright management ; student examinations and examination systems ;

the assessment of students’ professional capabilities, which can be used by companies when employing them ;
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lifelong learning ; online education ; and the issuance and verification of diplomas, transcripts, and certificates ,

which can be shared between individuals and organizations for verification . The EduCTX credential recording

transfer platform used amongst partner higher-education institutions to eliminate an intermediary  and the data

management of educational systems  are examples of this approach. Applying blockchain technologies in education

encompasses intermediary-free data management and verification without jeopardizing authenticity while simultaneously

providing constant availability and confidentiality with complete transparency.

During both their education and professional work, each individual goes through a series of education programs and

courses to acquire skills and appropriate certificates issued by different educational institutions. The researchers

highlight the necessity for the existence of the records of these certificates to be easily authenticated by an employer.

2. Collaborative Learning

Collaborative learning is an educational approach implying the use of learning improvement groups through joint work. It

implies groups of two or more students who work together on problem solving, task solving or learning new concepts. This

approach actively includes students in the analysis and synthesis of information and concepts instead of promoting their

learning by heart and remembering facts and figures. Students have the possibility to cooperate between themselves on

projects where they have to act as a group in order to understand the concepts presented to them . By defending their

attitudes, reshaping their ideas, listening to other participants’ points of view, and articulating their standpoints, students

acquire a more complete understanding of working in a group than they would be able to do working individually .

Collaborative learning takes into consideration the different learning premises, which all have one thing in common—to

not only present pieces of information to students, but also to make them actively construct knowledge in interaction with

other students . For example, collaborative learning can be performed in pairs (dyads) of students, e.g., in the

reciprocal teaching process, in small groups of, say, four students or with those attending the course as a whole.

When speaking about collaborative learning in the sense of the roles inside an organization and software development,

the group of junior programmers has the task of learning a new framework and then developing a part of the program

while using it. Each programmer has his/her part of the development code, but their work will only be a success if they all

learn and properly perform their part of the code. Although each person has their own separate role in the work being

carried out, the group as a whole has a share in the success of others . In a joint learning process, individual

participants also have to take responsibility for the learning results and success of their team, but their roles, resources

and organization are left to themselves. There is no organizer who would be applying engagement rules, so the group has

to direct itself on its own.

Moreover, a lot of research was conducted in the collaborative learning field and on the practical model itself. Although

collaborative learning covers a broad range of participants, fields and learning manners for the needs, the focus will be on

network learning. Generally, collaborative learning itself has numerous positive effects on the participants’ cognitive and

affective variables . Nowadays, the research studies on collaborative learning in connection with online learning are

worthy of significant attention on the part of the professional public, which can be seen in the Internet databases of the

International Association for Studying Cooperation in Education (IASCE).

Collaborative learning can also be defined as a set of principles and techniques intended to assist students in cooperation

with other peers and other people . In practice, hundreds of different collaborative learning models have been

developed so far, a large number of which provide teachers and students with a plethora of ideas about how to take

further steps towards raising the probability that student-to-student interaction will achieve its potential. Furthermore, there

is a note of optimism that collaborative skills and attitudes developed by students in the interaction process with their

peers will serve students throughout their lives, both in the lifelong learning process and in any other context they may find

themselves in.

There are several collaborative learning models based on principles such as heterogeneous grouping, collaborative

teaching skills, group autonomy, maximum interaction between students, equal possibilities of participation, individual

responsibility, positive interdependence, and cooperation as values. Research studies suggest that collaborative learning

is connected with improved cognitive and affective outcomes.

Teaching collaborative skills may especially be important in online environments, such as discussion panels, email, and

social networks, for the reason that these environments represent new challenges requiring a variety of skills appropriate

in face-to-face environments .
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Group autonomy is a significant principle. Students quite often tend to excessively depend on their teachers, neglecting

their and their peers’ abilities. The group autonomy principle encourages students to first look to their group peers when

they need help or when they want feedback. In order for students to adopt the lifelong learning concept, they have to

assume some roles that used to be considered the teacher’s exclusive domain, such as assistance and feedback

provision roles. Taking on these roles allows students to learn while also encouraging peer-to-peer interaction. When

students are assisting one another according to their respective possibilities, teachers may offer assistance exceeding the

students’ current abilities .

The collaborative learning literature offers a lot of ideas for promoting group autonomy since it may be especially

important in IT environments, so much more than in classrooms, because it is less likely that teachers will immediately be

available for assistance. In online environments, when students face difficulties, they may contact their peers instead of

giving up or waiting for a few hours or even longer for their teachers’ help.

The collaborative learning principle of maximum interaction amongst students refers to maximizing the two aspects of

interpersonal interactions.

First, the number of student-to-student interactions increases in group activities, especially when there is a small number

of members in each group. A similar situation happens on occasions when certain students interact with only a small

number of their peers instead of the group as a whole.

Second, the usefulness of student-to-student interactions increases when students use higher-order reasoning skills .

The “magic” of collaborative learning actually lies in the quality of student-to-student interactions. These reasoning

interactions promote harder learning, greater processing depth, and greater engagement in students . Therefore, the

greater the number of these quality student-to-student interactions, the better.

Information technologies offer a lot of new and attractive peer-to-peer interaction tools. Together with different software,

information technologies provide the tools that offer all group members equal opportunities to participate. For example,

unlike face-to-face discussions in which some group members may have difficulties being heard, asynchronous network

communication enables students to exchange their ideas without needing to compete for their place in the conversation.

The other ideas promoting equal possibilities for participation include colour coding. This concept demonstrates the

contribution of each person to the graphic presentation, a table or a text, or of the group members randomly selected to

share their respective groups’ ideas. Moreover, some pieces of software enable students and teachers to track the

distribution and quality of divergence in their groups.

Individual responsibility is reflected in the fact that the individual responsibility principle exerts pressure on the members to

achieve their equitable share in groups as long as there is an equal possibility of participation, which tends to offer all

group members an opportunity to play important roles in their groups. Therefore, individual responsibility can be perceived

as the opposite side of equal participation. Students should use the offered opportunities to contribute to their groups as

best they can . A significant benefit is that collaborative learning theories and IT tools offer ideas for promoting

individual responsibility. For example, groups may appoint who should do what and when and track if that has been

completed. Apart from that, the same software that promotes equal possibilities of participation by tracking every group

member’s participation can also inform group peers and teachers about who does and does not perform the entrusted

work in the group. Including peers in a grading process is one of the two ways to overcome the difficulties often

encountered in the process of grading. Most often, lecturers impose the difficulties on themselves for the purpose of

grading, forgetting the fact that students are in a better position to supervise their peers’ contributions; the other way

implies students learning together, but grading each other themselves, e.g., after they have been working together on

solving a set of online problems, they work on yet another set of similar problems on their own.

Positive interdependence is the collaborative learning principle that most prominently encourages sharing amongst

students. When students feel positively interdependent on their team peers, the group feels their outcomes are positively

connected. Positive interdependence can also stimulate motivation for learning since students not only learn for

themselves but also learn for the welfare of their teams. Cooperation as a value is built on positive interdependence, with

a tendency to convey positive feelings and attitudes of a small group of students to the whole generation, educational

institution, city, nation, world and beyond.

Apart from the more reliable assessment of students’ competencies, in accordance with the needs of the market, i.e.,

employers, the proposed model also offers an efficient way for students to self-evaluate during the teaching process. It
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simultaneously presents an invitation to educational institutions better adapt their educational programs to the market’s

needs.

References

1. Topping, K.J. Peer Assessment. Theory Pract. 2009, 48, 20–27.

2. Saurabh, S.; Sanwar Hosen, A.S.M.; Byungun, Y. Blockchain Security Attacks, Challenges, and Solutions for the Future
Distributed IoT Network. Available online: https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=9323061 (accessed
on 1 June 2021).

3. Xu, J.; Li, Q.; Liu, J.; Lv, P.; Yu, G. Leveraging Cognitive Diagnosis to Improve Peer Assessment in MOOCS. IEEE
Access 2021, 9, 50466–50484.

4. Piech, C.; Huang, J.; Chen, Z.; Do, C.; Ng, A.; Koller, D. Tuned Models of Peer Assessment in MOOCs. arXiv 2013,
arXiv:1307.2579.

5. Luo, H.; Robinson, A.C.; Park, J.-Y. Peer Grading in a MOOC: Reliability, Validity, and Perceived Effects. Online Learn.
2014, 18, 454–460.

6. Vu, T.T.; Dall’Alba, G. Students’ Experience of Peer Assessment in a Professional Course. Assess. Eval. High. Educ.
2007, 32, 541–556.

7. Mok, J. A Case Study of Students’ Perceptions of Peer Assessment in Hong Kong. ELT J. 2011, 65, 230–239.

8. Han, Y.; Wu, W.; Yan, Y.; Zhang, L. Human-Machine Hybrid Peer Grading in SPOCs. IEEE Access 2020, 8, 220922–
220934.

9. Garcia-Loro, F.; Martin, S.; Ruipérez-Valiente, J.A.; Sancristobal, E.; Castro, M. Reviewing and Analyzing Peer Review
Inter-Rater Reliability in a MOOC Platform. Comput. Educ. 2020, 154, 103894.

10. Stefanovic, H.; Savic, A.; Veselinovic, R.; Bjelobaba, G. An Application of Visual Cryptography Scheme with Digital
Watermarking in Sharing Secret Information from Car Number Plate Digital Images. Int. J. Eng. Invent. 2021, 10, 1–11.

11. Hovardas, T.; Tsivitanidou, O.E.; Zacharia, Z.C. Peer versus Expert Feedback: An Investigation of the Quality of Peer
Feedback among Secondary School Students. Comput. Educ. 2014, 71, 133–152.

12. Formanek, M.; Wenger, M.C.; Buxner, S.R.; Impey, C.D.; Sonam, T. Insights about Large-Scale Online Peer
Assessment from an Analysis of an Astronomy MOOC. Comput. Educ. 2017, 113, 243–262.

13. Paré, D.E.; Joordens, S. Peering into Large Lectures: Examining Peer and Expert Mark Agreement Using PeerScholar,
an Online Peer Assessment Tool. J. Comput. Assist. Learn. 2008, 24, 526–540.

14. Liu, F.; Zhu, W.-d.; Chen, Y.-w.; Xu, D.-l.; Yang, J.-b. Evaluation, Ranking and Selection of R&D Projects by Multiple
Experts: An Evidential Reasoning Rule Based Approach. Scientometrics 2017, 111, 1501–1519.

15. Bhaskar, P.; Tiwari, C.K.; Joshi, A. Blockchain in Education Management: Present and Future Applications. Interactive
Technology and Smart Education; Emerald Group Holdings Ltd.: Bingley, UK, 2020; pp. 1–17.

16. Hori, M.; Ohashi, M. The Adaptive Authentication in the Collaborative Systems: Applying the Time Authentication into
the Certified Originality of Digital Contents. Lit. Inf. Comput. Educ. J. 2018, 9, 2873–2877.

17. Bdiwi, R.; Runz, C.D.; Faiz, S.; Cherif, A.A. A Blockchain Based Decentralized Platform for Ubiquitous Learning
Environment. In Proceedings of the IEEE 18th International Conference on Advanced Learning Technologies, ICALT
2018, Mumbai, India, 9–13 July 2018; Institute of Electrical and Electronics Engineers Inc.: Piscataway, NJ, USA, 2018;
pp. 90–92.

18. Sharples, M.; Domingue, J. The Blockchain and Kudos: A Distributed System for Educational Record, Reputation and
Reward. In Lecture Notes in Computer Science; Springer: Berlin, Germany, 2016; Volume 9891, pp. 490–496.

19. Zhao, W.; Liu, K.; Ma, K. Design of Student Capability Evaluation System Merging Blockchain Technology. J. Phys.
Conf. Ser. 2019, 1168, 32123.

20. Ito, K. A Critical Examination of the Application of Blockchain Technology to Intellectual Property Management;
Palgrave Macmillan: London, UK, 2019; pp. 317–335.

21. Williams, P. Does Competency-Based Education with Blockchain Signal a New Mission for Universities? J. High. Educ.
Policy Manag. 2019, 41, 104–117.

22. Duan, B.; Zhong, Y.; Liu, D. Education Application of Blockchain Technology: Learning Outcome and Meta-Diploma. In
Proceedings of the International Conference on Parallel and Distributed Systems—ICPADS, Beijing, China, 14–16



December 2021; pp. 814–817.

23. Mikroyannidis, A. Blockchain Applications in Education: A Case Study in Lifelong Learning. In Proceedings of the 12th
International Conference on Mobile, Hybrid, and Online Learning (eLmL 2020), Valencia, Spain, 21–25 November
2020; pp. 21–25.

24. Sun, H.; Wang, X.; Wang, X. Application of Blockchain Technology in Online Education. Int. J. Emerg. Technol. Learn.
2018, 13, 252–259.

25. Xu, Y.; Zhao, S.; Kong, L.; Zheng, Y.; Zhang, S.; Li, Q. ECBC: A High Performance Educational Certificate Blockchain
with Efficient Query. In Lecture Notes in Computer Science; Springer: Berlin, Germany, 2017; Volume 10580, pp. 288–
304.

26. Alammary, A.; Alhazmi, S.; Almasri, M.; Gillani, S. Blockchain-Based Applications in Education: A Systematic Review.
Appl. Sci. 2019, 9, 2400.

27. Han, M.; Wu, D.; Li, Z.; Xie, Y.; He, J.S.; Baba, A. A Novel Blockchain-Based Education Records Verification Solution.
In Proceedings of the SIGITE 2018 19th Annual SIG Conference on Information Technology Education, Fort
Lauderdale, FL, USA, 3–6 October 2018; Association for Computing Machinery, Inc.: New York, NY, USA, 2018; pp.
178–183.

28. Skiba, D.J. The Potential of Blockchain in Education and Health Care. Nurs. Educ. Perspect. 2017, 38, 220–221.

29. Turkanović, M.; Hölbl, M.; Košič, K.; Heričko, M.; Kamišalić, A. EduCTX: A Blockchain-Based Higher Education Credit
Platform. IEEE Access 2018, 6, 5112–5127.

30. Bore, N.; Karumba, S.; Mutahi, J.; Darnell, S.S.; Wayua, C.; Weldemariam, K. Towards Blockchain-Enabled School
Information Hub. In ACM International Conference Proceeding Series; Association for Computing Machinery: New York,
NY, USA, 2017.

31. Mahankali, S.; Chaudhary, S. Blockchain in Education: A Comprehensive Approach–Utility, Use Cases, and
Implementation in a University. In Blockchain in Education; IGI Global: Hershey, PA, USA, 2020.

32. Malekigorji, M.; Corbett, D.; Hanna, L.-A.; Hall, M. An Investigation of Chinese Students Academic Performance, and
Their Views on The Learning Experience, Associated with Flipped Team-Based Learning. Lit. Inf. Comput. Educ. J.
2018, 9, 2788–2799.

33. Laal, M.; Laal, M. Collaborative Learning: What Is It? Procedia Soc. Behav. Sci. 2012, 31, 491–495.

34. MacDonald, J. Assessing Online Collaborative Learning: Process and Product. Comput. Educ. 2003, 40, 377–391.

35. Ali, H. The Effect of Collaborative Learning and Self-Assessment on Self-Regulation. Educ. Res. Rev. 2015, 10, 2164–
2167.

36. Johnson, D.; Johnson, R.; Stanne, M. Cooperative Learning Methods: A Meta-Analysis; University of Minnesota:
Minneapolis, MN, USA, 2000.

37. Johnson, D.W.; Johnson, R.T.; Johnson, H.E. The Nuts & Bolts of Cooperative Learning, 2nd ed.; Interaction Book Co.:
Minneapolis, MN, USA, 2007.

38. Chiang, V.; Leung, S.; Chui, C.; Leung, A.Y.M.; Mak, Y.W. Building Life-Long Learning Capacity in Undergraduate
Nursing Freshmen within an Integrative and Small Group Learning Context. Nurse Educ. Today 2013, 33, 1184–1191.

39. Järvel, S.; Hurme, T.R.; Järvenoja, H. Self-Regulation and Motivation in Computer-Supported Collaborative Learning
Environments. In Learning Across Sites; Routledge: London, UK, 2010; pp. 330–345.

40. Kollar, I.; Fischer, F. Peer Assessment as Collaborative Learning: A Cognitive Perspective. Learn. Instr. 2010, 20, 344–
348.

Retrieved from https://encyclopedia.pub/entry/history/show/56929


