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Abstract: The article briefly presents a review about the Computer-Supported Collaborative
Learning. Will be introduced different elements for CL, a few principles of using CL and what is a
Collaborative Virtual Environment (CVE). In the second part will be discussed about how to use
the CL to teach fundamental concepts from IT. The study case presented uses CL concepts to
teach the Merge Sort algorithm.
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1. INTRODUCTION

The Romanian educational context has changed under the influence of socio-political
factors and the progress of Information Technologies. The education pattern has changed
the paradigm of learning based on progressive retention of information (ancient type) to
the modern learning paradigm based on experiential learning (skills acquisition) and
social interaction.

This article concerns the concept of collaborative learning (CL), where the full term is
Computer-Supported Collaborative Learning (CSCL).

CSCL is a sub-branch of science education that is concerned with studying how
people can learn together through mediated systems.

Panitz thought to a similar definition and added only that the teacher must control
documents after the educational planners with very clear objectives. Kagan has developed
learning activity subject adding a targeting component of social interaction. Johnson,
Johnson and Holubec (1993) say that collaborative learning leads to maximize learning
for all educational actors. Slavin (1996) stresses the element of collaboration: teamwork
and common goals of the team. ipei. By G. Stahl [et. the] quoted by Traian Rebedea — in
"Collaborative learning"”, "it is important to view CSCL as a vision of possibilities that
computers hide and a bundle of research directions that should be followed, rather than
an established lab practice and teaching widely accepted ".

2. CSCL EVOLUTION
More avant-garde projects such as: project ENFI - Gallaudet University, the project
CSILE - University of Toronto and the "5th Dimension" - University of California - have

led to the concept of CSCL. All three projects have included and tested new ways to
develop reading and writing through technology. The ENFI project led to one of the first
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software to communicate through text (now chatting) "CSCWriting" (Gruber, Peyton &
Bruce, 1995).

The CSILE project (Computer Supported Intentional Learning Environment -
Learning Environment mediated by computers) later known as the Knowledge Forum
fashioned a new pedagogy for perceiving classrooms as small communities that develops
knowledge.

The "5thD" was developed with the idea of developing reading and writing skills.

All these projects have used computer systems and information technology in the
interest of education and for developing new activities introduced in the training of social
organization. Thus were laid the foundations of CSCL. A seminar in 1989 Maratea, Italy
is considered the start of the CSCL because it was the first international public meeting
that sugested the term "computer supported collaborative learning”. CSCL first
conference was held in US in 1995 marking a suite of many other annual conferences that
followed and which developed this research field. Among the most popular papers we can
notice: Bruffee - Collaborative Learning (1993), Crook - Computers and the
Collaborative Experience of Learning (1994), Dillenbourg - Collaborative Learning:
Cognitive and Computational Approaches (1999), Bereiter - Education and Mind in the
Age knowledge (2002). Since 1996 the area was regularly enriched with various
articles published by the International Journal of Computer Supported Collaborative
Learning. In 2015 was published an anniversary article : "A decade of CSCL" by Gerry
Stahl -known author.

Collaboration vs. Cooperation CL

Cooperation (cooperation or joint work ) is achieved through collaboration ("action of
work and its outcome. In collaboration (with ...) = participating actively through an
effective contribution to a work jointly and together (with ...) "); by Oxford dictionary
definition of cooperation is “the action or process of working together to the same end”
with the origin late middle English: from Latin cooperatio(n-), from the verb cooperari
(see cooperate); later reinforced by French coopération.

Many dictionaries retain these two terms as synonyms but we can differentiate two
slightly distinct meanings understanding through cooperation "a form of relationship
between students consisting of solving problems of common interest, they each contribute
actively and effectively” (Dr. Loretta Handrabura, 2003) and cooperation "a form of
learning, study, interaction, interpersonal/intergroup depending on time legth and
resulting from mutual influences from the agents involved” (Dr. Loretta Handrabura).
Panitz stresses that collaborative learning is a personal philosophy, not just a classroom
technique. The basic premise in collaborative learning is consensus -between cooperative
group members thus avoiding competition where the most equipped outweigh other
weaker group members. Collaborative learning is defined by a set of processes that help
educational actors interact to achieve a specific goal or develop a final product. Although
there are many group type analysis and different insights the fundamental approach in
collaborative learning is teacher-centered while classic educational process is student-
centered. Therefore, cooperative learning requires joint action of several people (students,
teachers) in pursuit of common goals by influences that benefit everyone involved.
Collaborative Learning focuses on the tasks involved in relationship but cooperation is
the process of achieving those tasks. "(Oprea, Crenguta - Lacramioara, 2003). The same
author points out that "collaborative learning integrates cooperative learning.” (Oprea,
Crenguta - Lacramioara, 2003).
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3. MAIN ELEMENTS AND PRINCIPLES OF CL

According to Johnson & Johnson, Johnson & Holubec 1989 and 1998, there are five
fundamental elements that characterize this type of learning:

1. Positive Interdependence

According to this principle the group's success depends on the effort in the task by all
members. Students are directed towards a common goal, stimulated by a collective
assessment and the result is the sum of all efforts.

2. Individual responsability

According to this principle each group member takes responsibility to solve the task.

3. Training and development of social skills

According to this principle young students follow along stimulating interpersonal
intelligence, namely the ability to communicate among themselves, to seek and receive
support when needed, to provide innovative ideas and solve other conflict situations in
everyone's interest.

4. Face to face Interacting

This principle is about seeking direct contact within working group members, also
seating arrangement so that they can create small groups of interaction or even software
methods by which children would encourage and help each other.

5. Group task division

According to this principle we should reserve time to reflect on how they will solve all
the tasks by each individual member and also by the collective group.

The main CL Principles are the following:

1. Enhance the capability of students in retention

2. Increase a positive attitude towards learning

3. Develop social skills

4. Maximum using of different learning styles of all children

5. Performance improvement for the weaker children when they are grouped with the
other children.

It is important to bear in mind that progress will not ever stop and new tools and
strategies will occur and will refine permanently. Innovation is the precursor to a
permanent connection to current ideas.

The collaboration will bring added value to the company and a product (even
educational) more valuable to final beneficiaries.

CL reduces stress, makes education seem much easier, it gives freedom of expression
and in general makes people happiest.

4. COLABORATIVE VIRTUAL ENVIRONMENTS(CVE)

A. From Al to CSCL

CSCL can be seen in contrast with earlier approaches to using computers in education.
Koschmann (1996) has identified an historical sequence of approaches:

(a) Computer assisted training

It was a behaviorist approach that dominated the early years of modern education
(1960). In this perspective, learning is seen as a store of facts. The fields of knowledge
were organized bottom up type, from basic literacy students who were presented in a
logical sequence through computerized training and exercises. Many commercial
educational software still follows this approach.
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(b) Artificial intelligent systems (Al)

Al started from a cognitive philosophy analysis learning by accurate mental models
and potentially faulty mental representations. It thus rejected the behaviorists who said
that learning should not be concerned with how students represent and process gained
knowledge. This approach seemed particularly promising in the 1970s and created
computer models of student response actions (event-based programming) which
identified errors in user’s mental models.

(c) Logo

This paradigm of the 1980s approach is claiming that sujects must themselves build
their own knowledge stimulating the desire for exploration and use of your own judgment
(functions, subroutines, loops, recursion, etc.).

(d) CSCL

CSCL approach was initiated in 1990. It explored how computers could bring students
together to learn working together in small groups and learning communities. Motivated
by social constructivist theories this paradigm offers opportunities for mutual support in
educational construct. Here began Al era that was carried forward by the concept of
CSCL. Within CSCL learning focus is on collaboration with other colleagues rather than
learning directly from the teacher. This way the role of the computer shifts from mere
provision of knowledge - whether in the form of eLearning tutorials or as feedback by IS
- to supporting collaboration by providing channels of communication and interaction
scaffolding.

The primary form of collaborating is networking based support (email, chat, forums,
videoconferencing, instant messaging, social networks and newest 3D environments).

B. Collaborative E-Learning Systems

E-Learning systems that promote learning in a collaborative virtual environment
(CVE) can be:

a) Immersive Simulators

b) Virtual Learning Environment

c) Serious Games

C. 3d Virtual worlds

3D virtual worlds are "practical tools for virtual reality”" (E. Castranova, 2005). Unlike
the paradigm of virtual reality technology that makes use of expensive hardware and
creates an artificial environment, Virtual 3D environments are built in environments,
something that may offer access to the user itself. Virtual worlds can be accessed by
multiple users simultaneously (MMOG - Massively Multiplayer Online Games). A
multiuser 3D virtual world (3D MOVIE) is an environment where you can interact via
avatars.

Most authors who studied virtual worlds emphasized their persistent character
between different working sessions.

Among the variety of 3D virtual worlds we distinguish: Open Wonderland, Open
Qwak, Active Worlds, Vastpark, Multiverse, Worlds, Reaction Grid, Second Life
(including open source Open Sim).

3dMUVE is the new media that could be used in education. Persistence feature allows
resumption of social interaction such as collaborative learning.

D. Linking learning and 3D virtual worlds

One of the most used LMS platforms (learning management system) is Moodle
platform (open source type). It is implemented in various educational institutions and
companies that support training. Although this platform is very flexible and allows for
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better content management and assessment tools, its weak point is interactivity and
interaction between users. Therefore CVE remains more efficient solution for modern
training. Why CVE?

(a)Social Learning: students can meet each other (whether part of the same school or
from partner schools).

(b)Inspiring Learning: 3D virtual environments allow exploration on real or
imaginary locations.

(c)Creative Learning: Some virtual worlds allow students to build easy real or virtual
objects. There is therefore unlimited opportunities for collaboration with other students in
order to undertake tasks of design and construction.

(d)Relevant Learning: Virtual meetings can be their real-life counterparts and so
students will benefit from practicing skills needed in the 21st century in a 3D virtual
environment.

5. STUDY CASE

It was designed a lesson about the Merge Sort algorithm applying the principle of CI.
In the lesson are involved a server and a number of mobile devices by the students. The
stages of the lesson are the following:

- the students make login in to the server

- the server firstly generates randomly an array of integers, and after divide this array
into a number of sub-arrays that are sent to the student devices

- the students try to sort their sub-arrays and try to sent the result to the server

- the module communicating with the server check if the subarray is in the correct
order and if OK it send the sub-array to the server

- the server make the merge operation with the received sub-arrays and display the
final (sorted) array

In a more suitable version the problem will be solved on much more levels. Some
students will have the possibility to divide their sub-arrays into small ones and to send
these to their colleagues. These students will make after the merge sort and will sent the
merged sub-array to the next higher level.

6. CONCLUSION

Computer systems continue to play a central role in supporting education based on
student collaboration. It identifies and develops new methods and theories for wide group
collaboration, also new methods of learning and assessment.

Education increasingly use new technologies in learning and computer-supported
collaborative learning tends to be accepted as a basic form of learning and would be
widely adopted.

The Collaborative Learning seems to be very usefull to be used for teaching
fundamental concepts of computer science, especially those where multi-processing or
parallel processing may be involved.

AKNOWLEDGMENT
This research was supported by the project "Integrated center for research,

development and innovation in Advanced Materials, Nanotechnologies, and Distributed
Systems for fabrication and control”, No. 671/09.04.2015, Sectorial Operational Program

409



APPLIED MATHEMATICS, COMPUTER SCIENCE, IT&C

for Increase of the Economic Competitiveness, co-funded from the European Regional
Development Fund.

REFERENCES

[1] Stahl, G., Koschmann, T., & Suthers, D. (2006). Computer-supported collaborative learning: An
historical perspective. In R. K. Sawyer (Ed.), Cambridge handbook of the learning sciences (pp. 409-
426). Cambridge, UK: Cambridge University Press. Available at http://GerryStahl.net/
cscl/CSCL_English.pdf in English, Invitarea colaborativa sprijiniti de calculator: O perspectiva
istorica - Traducere de Traian Rebedea, revazuta de Stefan Trausan-Matu http://GerryStahl.net/cscl/
CSCL_Romanian.pdf in Romanian

[2] Johnson David W., Johnson Roger T. (2001). Making Cooperative Learning Work Awvailable at
http://bama.ua.edu/~stjones/ph582/johnson.pdf

[3] Rebedea, T., Dascalu, M., Tgan -Matu, St., Teodorescu, A., Ene, A. Analyzing Collaborative
Learning Processes Automatically: Exploiting the Advances of Computational What is cooperative
learning? Available at http://www.academia.edu/4424158/ Traian_Rebedea Mihai_Dasc %C4%83
lu_%C8%98tefan_Tr%C4%83u%C8%99%an

[4] Panitz, Theodore (1999). Collaborative versus Cooperative Learning: A Comparison of the Two
Concepts Which Will Help Us Understand the Underlying Nature of Interactive Learning Available at
http://files.eric.ed.gov/fulltext/ED448443.pdf

[5] Gruber, Peyton & Bruce,"CSC Writing™ (1995), in Stahl, Gerry (2010). Global Introduction to CSCL,
p.62, Available at http://gerrystahl.net/elibrary/global/global.pdf

[6] G. Stahl (2015). A decade of CSCL, Available at http://paperity.org/p/74623182/a-decade-of-cscl

[7] Panitz, Theodore (1999). Collaborative versus Cooperative Learning: A Comparison of the Two
Concepts, Available at http://files.eric.ed.gov/fulltext/ED448443.pdf

[8] Oprea, Crenguta (2003). Pedagogie. Alternative metodologice interactive. Bucuresti: Editura
Universitatii din Bucuresti, ISBN 973-575-776-1

[9] Gaylor R. (2013). 12 Principles of Collaboration, http://westxdesign.com/2013/04/collaboration/

[10] Hoan C., Lim K. Y. T. (2015). Effectiveness of collaborative learning with 3D virtual worlds,
http://onlinelibrary.wiley.com/doi/10.1111/bjet.12356/abstract

[11] Johnson, D.W., Johnson, R. (review 2009). Making cooperative learning work, Available at
http://www.tandfonline.com/doi/abs/10.1080/00405849909543834?journalCode=htip20

[12] Hebbel-Seeger, A., Reiners, T., Shaffer, D. (Springer, 2014). Synthetic Worlds: Emerging
Technologies in  Education and  Economics,  https://books.google.ro/  books?  id=
5ee3BAAAQBAI&pg=PA273&Ipg=PA273&dg=Synthetic+Worlds:+Emerging+Technologies+in+Edu
cation+and+Economics&source=bl&ots=5WVIHHYi0Y &sig=x_FGuj4baSQp-EjKLPCdbh60gCI&hl
=ro&sa=X&ved=0ahUKEwjb8f7OwsLMAhWH7BQKHWPgApPEQBAEIKjACH#v=0nepage&q=Synthe
tic%20Worlds%3A%20Emerging%20Technologies%20in%20Education%20and%20Economics&f
=false

[13] Qvortrup L. (Springer, 2001). Virtual Interaction: Interaction in Virtual Inhabited 3D
Worldshttps://books.google.ro/books?id=jkLtBWAAQBAJ&pg=PA115&Ipg=PA115&dg=Qvortrup+L.
++Virtual+Interaction:+Interaction+in+Virtual+Inhabited+3D+Worlds,+Springer &source=bl &ots=6 U8
NLVJy76&sig=N2QcoTDCDdTeoZEZjVVgPzY Hf8c&hl=ro&sa=X&ved=0ahUKEwinOdmdw8LMA
hVDzRQKHdwmDYEQGAEIPTAE#v=0nepage&q=Qvortrup%20L.%20%20Virtual%?20Interaction%
3A%20Interaction%20in%20Virtual%20Inhabited%203D%20Worlds%2C%20Springer &f=false

410


http://gerrystahl.net/�
http://gerrystahl.net/cscl/�
http://www.academia.edu/4424158/%20Traian_Rebedea_Mihai_Dasc%20%C4%83%20lu_%C8%98tefan_Tr%C4%83u%C8%99an�
http://www.academia.edu/4424158/%20Traian_Rebedea_Mihai_Dasc%20%C4%83%20lu_%C8%98tefan_Tr%C4%83u%C8%99an�
https://books.google.ro/�

	Alin-Andrei CIORUŢA, Bogdan CIORUŢA
	Keywords: Environmental Informatics, population dynamics, growth models
	1. INTRODUCTION
	FIG. 2. Mathematical models as a relation between real and mathematical world
	FIG. 3. The generalized logistic curve and its derivative models [11]
	concluSions
	REFERENCES
	Alin-Andrei CIORUŢA, Bogdan CIORUŢA
	Keywords: Environmental Informatics, population dynamics, growth models
	1. INTRODUCTION
	FIG. 2. Mathematical models as a relation between real and mathematical world
	FIG. 3. The generalized logistic curve and its derivative models [11]
	concluSions
	REFERENCES
	Alin-Andrei CIORUŢA, Bogdan CIORUŢA
	Keywords: Environmental Informatics, population dynamics, growth models
	1. INTRODUCTION
	FIG. 2. Mathematical models as a relation between real and mathematical world
	FIG. 3. The generalized logistic curve and its derivative models [11]
	concluSions
	REFERENCES
	REFERENCES
	[2] Fred Block: The Tenacity of the Free Market Ideology, Uhttps://www.youtube.com/watch?v=Qw4M8t1cuJoU, accessed March 1, 2016, 19:24
	[4] Gareth Dale, “Karl Polanyi: Diagnosing Liberal Extremism”, E-International Relations, 7 December 2015, Uhttp://www.e-ir.info/2015/12/07/karl-polanyi-diagnosing-liberal-extremism/U, accessed March 6, 2016, 17:52
	[9] Nuno Miguel Cardoso Machado, Karl Polanyi and the New Economic Sociology: Notes on the Concept of (Dis)embeddedness, Translated by João Paulo Moreira, CCSS Annual Review, Issue No.3, 2011, Uhttps://rccsar.revues.org/309U, accessed March 1, 2016, 2...
	[40] Onur Ozlu, Iraqi Economic ”Reconstruction and Development, Center for Strategic and International Studies”, Washington, (2006): 13-16
	[48] Immanuel Wallerstein, The Development of an Intellectual Position, 2000?, Uhttp://iwallerstein.com/intellectual-itinerary/U, accessed March 6, 2016, 17:39

	[53]Introduction speech of the NWO, George H W Bush from 9 11 90 (speech), Uhttps://www.youtube.com/watch?v=lzzVHXSJl9sU, accesses March 5, 2016, 12:32
	[55] Introduction speech of the NWO, George H W Bush from 9 11 90 (speech), Uhttps://www.youtube.com/watch?v=lzzVHXSJl9sU, accesses March 5, 2016, 12:32

