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The Role of a Help Requester in Collaborative Learning

David Nadler Prata

Abstract—Computer Supported Collaborative Learning
(CSCL) systems can offer the automation of many teaching
resources and activities by the encouragement of the interaction
among students as a means of implementing constructivist and
sociocultural educational theories. This study is grounded on
Piagetian Theories to investigate the use of cognitive knowledge
misconceptions (lacking and misunderstanding) in a dialogue
protocol, and to evaluate how social behavior can influence
student’s learning. Results show the role of help requesters in
CSCL by the assessment of four dialogue dimensions.

Index Terms—CSCL,
education technology.
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. INTRODUCTION

In CSCL tasks, student’s interaction can generate large
amount of data to be time consuming analyzed. Hence,
automation procedures for coding these dialogues have to be
on demand. In collaborative learning, students encourage
each other to ask questions, elucidate beliefs, justify their
opinions, argument their reasoning, and negotiate their
meaning, in a wide variety of collaborative and learning
behaviors, which impact each students’ learning in a
multifariousness of possibilities [1]-[3].

Besides, some authors claim that it is inconceivable to
dissociate cognitive tasks from social tasks, because all
cognitive tasks have a social factor [4].

This study is grounded on Piagetian Theories. Piaget
claimed that one source of progress in the development of
knowledge is found in the imbalance that forces a subject to
seek new equilibriums through assimilation and
accommodation. The code scheme focus on searches for
individual’s knowledge gains on the basis of the students’
collaborative behavior through their beliefs’ negotiation of
their meaning [5]. It allows the investigation for the use of
cognitive  knowledge  misconceptions  (lacking  and
misunderstanding) in a dialogue protocol, and the student’s
roles of cooperation and competition.

This work aimed to evaluate how social behavior can
influence student’s learning. The collaborative learning can
be seen as a social game where agents (players) are able to
cooperate or compete in order to solve a problem. Ref. [5], [6]
found results indicating that student’s competing behavior as
speaker’s speech act (sender) are associated with effective
positive learning. In this paper, we describe complimentary
findings for the hearer (receiver) playing the role of
cooperation. The purpose is to provide agents with cues of
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what, when and how to intervene in the collaborative learning
dialogues. For example, the task of a group-learning
facilitator is to monitor a large number of on-going
collaborative learning discussions and to mediate when
necessary to keep the conversation moving in a productive
direction.

This study builds on exploratory research. So far, Piagetian
theory claims that the cognitive conflict of ideas between
students is seen as beneficial for learning. Whereas, [7], [8]
provide evidence that the conflict of ideas often leads to
interpersonal conflict. Therefore, the authors question which
sorts of interpersonal behaviors are positively or negatively
related to effective learning?

Il. BACKGROUND

A. Learning Game

Collaborative learning can be seen as a social game where
agents (players) are able to cooperate or compete in order to
solve a problem. For Game Theory, the classic prisoner
dilemma, the goal is to win goodness; competition means
win-lose, cooperation means win-win, and there is also the
awkward situation of lose-lose. The medium could be
communication, negotiation and/or mediation. We want to
examine which types of behaviors are associated with victory
or defeat in CSCL games by examining both the roles of the
person who cooperates or who competes and the person who
sends information or receives it, and the effects of
communication, negotiation and mediation.

Based on the results of [5], [6], Fig. 1 is a three dimension
graph depicting speech acts by player roles, the cognitive and
social learning activities, and the speech actors of speaker and
hearer.

The analysis of a set of chat protocols using a coding
scheme allowed identifying speech acts [9] correlated with
learning gains for the student’s player roles of cooperation
and competition. These categories were qualified in cognitive
and social behavior activities in accordance with the coding
scheme: divergent reasoning, contradiction and insults. The
study was conducted using a fine-grained extension to the
discourse analysis, making a distinction between the sender of
the speech act (speaker) and the receiver of the speech act
(hearer).

These results addressed evidence that the cognitive process
of cooperation is a learning benefit for the hearer because the
work could not find speech acts with significantly correlated
learning gains for the speaker. However, the cognitive process
of competition should be equally beneficial to the speaker
because the study could not find speech acts with significantly
correlated leaning gains for the hearer.

The quadrant flaw (Fig. 1), identified by an interrogation
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character, elicited speech acts able to fill in the gap among:
social behaviour dimension, the role of cooperation
dimension, and the hearer speech actor dimension.

Speaker .

Speech Actors
player roles
Hearer .

Divergent
Reasoning

Competition

Cooperation

Contradiction

Cognitive | Social activities
Behavior

Fig. 1. A three dimension graph depicting learner’s dialogue speech acts.

B. Social Context for Learning

Ref. [10] stated that the development of higher level
thinking is rooted in social interactions. Ref. [11], [12] argue
that social interaction is crucial to productive collaborative
learning. Cognitive processes in collaboration, such as
problem solving [13], are as important as social processes
such as motivating environments with positive affective
relationships [14], [15].

Likewise, others researchers argue that the social context in
which cognitive activity takes place is an integral part of the
holistic activity. In other words, only understanding the set of
social circumstances of the situation a valid interpretation of
the cognitive activity can be made, e.g., theorists of situated
learning [16].

Many authors claim that the benefits of collaborative
learning are only achieved by active teams, e.g., theorists of
active learning [17]. Nevertheless, [1] stated that “One should
not talk about the effects of collaborative learning in general,
but more specifically about the effects of particular categories
of interactions”.

So far, many readings are particularly limited to focus on
written recorded protocols of group interactions [18], [19].
Worthwhile, based only on statistical study of student’s
written contributions make difficult to evaluate the quality of
the interaction. These approaches also lack the intentionality
of the players [20]. In the other hand, [21] described the
potential of the computer to mediate the process of learning in
mathematics education field.

This works focuses on an exploratory research to
qualitatively identify on-line peer-to-peer communication that
contributes positively or negatively toward effective peer
interaction in collaborative learning. The purpose is to
provide agents with cues of what, when and how to intervene
in the collaborative learning dialogues to keep the
conversation moving in a fruitful course.

I11.  INFRASTRUCTURE AND METHODOLOGY

Thirty two grade students from a suburban elementary
school participated in the study. The students were arranged
by the experimenter into pairs with a mixture of mixed-ability
and homogeneous ability pairs.

The materials for the experimental were the following: (a) a
mathematics tutoring program covering problems on fraction
addition, subtraction, multiplication, and division; and (b)
two extensive isomorphic tests were designed for use as
pre-test and post-test. The pre-test with forty nine questions
and forty seven questions for the post-test.

TABLE I: SPEECH ACTS DESCRIPTIONS

Intention Speech Act Description Sketch Example

The peer requests his/her partner to provide help about the
c problem solving. A Help Requester is the intention of a peer “Hel N “help me”
S Help to provoke his conversation partner to perform the action of clp me Student 4a
S Requester help him to s_ol_ve the problem. This request do not |d_ent|fy

q

s any specific concept term about the problem. This . N .
= expression is characterized by a requisition, and can be an | “Can you d?, this | “can u do that
s interrogation or an affirmation. for me? Student 8a
8 The peer requests his/her partner to provide a belief about
= the problem solving. A Belief Requester is the intention of a
2 Belief peer to provoke his conversation partner to perform the “What is the “should it be
% Requester action of answer or explain a belief about the problem solution to solve 157
a solving. This request must identify, in an explicit manner, this problem?” Student 3b

the specific concept term in question by expressing it in the

sentence. This expression is an interrogation.

The experimental procedure extended for four school days.
There was a first day of the experimental with a pre-test
performed by each student alone. The pre-test lasted for about
30 minutes with the aim to assess how much the students knew
about the subject matter. A short collaboration training
manual was also provided with the intention to teach the
students about good collaboration dialogue. In the second day,
there was the first day lab when the students work together,
and for the next day there was the second day lab. Each lab
session lasted for forty five minutes. The fourth day of the
experiment was the post-test that was separated by the third
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day of the experiment by a weekend. These two days lag
between the last lab day and the post-test day allowed a
measure of retention. Each student performed the post-test
alone. Teams remain the same all over the experiment.

The students were foster to work in cooperation by offering
a small prize for the teams at the end of the study based on
how much they learned the subject matter, and how much
problems they solved correctly working together.

This experiment allowed to investigate the student’s
knowledge gains based on the pre- and post-tests and to
analyze the chat and CTAT contributions based on students’
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pairs and the students alone. There were a total of twenty four
students analyzed that participated in all the investigation
process, since the pre-tests, throughout the lab days until the
end of the experiment with the post-tests. Because one of the
students did not participate in the chat interface during the two
lab days, we reduced the sampling into twenty three students.

IV. SPEECH ACTS

The categories of the coding scheme were an attempt to
measure the knowledge achievements among pairs. The total
coding scheme has 32 categories. For this work, we have
selected two categories related to social behavior. These
categories have the intention to exchange cooperation
between participants about the problem solving.

In Table I, we categorize these two knowledge
misconceptions. The encouragement to elaborate these
categories emerges from the student’s interaction dialogues
analysis, and the studies of [22]. Ref. [22] defines a social act
as any intention which encompasses another self and may be
affecting another's emotions, intentions, or beliefs. Social
interactions are the acts of people mutually oriented towards
each other's selves attempting to influence another's
subjective intentions. Hence, we can identify the help
requester and the belief requester speech acts as social
behaviours.

V. RESULTS

We analyzed the correlations between pre- and post-test
learning gains and the frequency of each category of our
coding scheme in each pair’s dialogue. The overall pattern of
results is shown in Table Il. As can be seen, the amount a
student request help was associated with significantly
correlated learning gains, respectively r=0,44, t(22)=-2.24,
p=0.03. But not for their partner, r=0,21, t(22)=-0.99, p=0.32.

By contrast, request belief was associated with negative
learning, and only for the partner. The amount a student
receive belief requests was associated with statistically
significantly lower learning gains for their partner, r=-0.41,
t(22)=2.10, p=0.04. However, there is no statistically
significantly for the belief requester, r=-018, t(22)=-0.38,
p=0.70.

In Fig. 2, we can see the descending linear regression of the
belief requester speech act for the hearer.
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Fig. 2. Belief requester speech act versus learning gains.
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TABLE II: SPEECH ACTS RESULTS

Context Social Behavior
Sender | Hearer | Category
Cooperative 0,44 0,21 Help requester
-0.18 -0,41 Belief requester

. Lesser Learning Gains

' Greater Learning Gains

Competitive

= ‘ Hearer

Speaker

Cooperative

Cognitive Social
Behavior

Fig. 3. Four dimensions to evaluate learner’s dialogues speech acts.

VI. CONCLUSIONS

Based on [5], [6] and from this work, we could design the
research results for learning gains in four dimensions, Figure
3. Analyzing this graph, we can observe the absence of
evidence for some convergent dimensions. This lack of
evidence brings opportunities for new studies to elucidate the
role of social behavior in regards to learning gains for
collaborative learning.

This study also suggests for future researches to
contemplate a new dimension for the study of learning gains
in collaborative learning. We are talking about discerning
between partners’ contributed activities and partners’
requested activities. These two kinds of speech acts,
informing and requesting, can also determine the role of
social behaviours for learning gains in collaborative learning.

ACKNOWLEDGMENT

DP author would like to also thank Professor Patrick
Letouze for his contribution.

REFERENCES

[1] P. Dillenbourg, M. Baker, A. Blaye, and C. O’Malley, “The evolution
of research on collaborative learning,” Learning in Humans and
Machine: Towards an Interdisciplinary Learning Science, pp.
189-211, Oxford, UK: Elsevier, 1995.

[2] B. K. Nastasi and D. H. Clements, “Social-cognitive behaviors and
higher-order thinking in educational computer environments,”
Learning and Instruction, vol. 2, pp. 215-238, 1992.

[3] J.Roschelle and S. D. Teasley, “The construction of shared knowledge
in collaborative problem solving,” Computer-Supported Collaborative
Learning, pp. 69-197, Berlin, Germany: Springer-Verlag, 1995.

[4] A. N. Perret-Clermont, “What is it that develops?” Cognition and
Instruction, vol. 11, pp. 197-205, 1993.

[5] D. Prata, P. Letouze, E. Costa, M. Prata, and G. Brito, “Dialogue
analysis in collaborative learning,” International Journal of
e-Education, e-Business, e-Management and e-Learning, vol. 2, no. 5,
pp. 365-372, 2012.

[6] D.N.Prata, R.S.J.d.Baker, E. d. B. Costa, C. P. Rosé, Y. Cui, and A.
M. J. B. Carvalho, “Detecting and understanding the impact of
cognitive and interpersonal conflict in computer supported
collaborative learning environments,” in Proc. Educational Data
Mining, 2009, pp. 131-140.



International Journal of Information and Education Technology, Vol. 6, No. 11, November 2016

[71 W. F. Arsenio and A. Lover, “Emotions, conflicts, and aggression
during preschoolers’ free play,” British Journal of Developmental
Psychology, vol. 15, pp. 531-542, 1977.

[8] D.W. Shantz, “Conflict, aggression, and peer status: An observational
study,” Child Development, vol. 57, pp. 13221332, 1986.

[9]1 J. L. Austin, How to Do Things with Words, Oxford, England Oxford:
University Press, 1962.

[10] L. S. Vygotsky, Mind in Society — The Development of Higher
Psycological Process, Cambridge, MA: Harvard University Press,
1978.

[11] K. Kreijns, P. A. Kirschner, and W. Jochems, “Identifying the pitfalls
for social interaction in computer-supported collaborative learning
environments: A review of the research,” Computers in Human
Behavior, vol. 19, pp. 335-353, 2003.

[12] S. Liaw and H. Huang, “Enhancing interactivity in web-based
instruction: A review of the literature,” Educational Technology, vol.
40, no. 3, pp. 41-45, 2000.

[13] D. W. Johnson and R. T. Johnson, Learning Together and Alone:
Cooperative, Competitive, and Individualistic Learning, Boston, MA:
Allyn and Bacon, 1999.

[14] D. Boud, R. Cohen, and J. Sampson, “Peer learning and assessment,”
Assessment and Evaluation in Higher Education, vol. 24, pp. 413-426,
1999.

[15] K. Kreijns and P. A. Kirschner, “Determining sociability, social space
and social presence in (a) synchronous collaborating teams,”
Cyberpsychology and Behavior, vol. 7, pp. 155-172, 2004.

[16] M. Resnick, “Reviving papert's dream,” Educational Technology, vol.
52, no. 4, pp. 42-46, 2012.

[17] C. Bonwell and J. Eison, Active Learning: Creating Excitement in the
Classroom AEHE-ERIC Higher Education Report No. 1, Washington,
D.C.: Jossey-Bass, 1991.

862

[18] L. Lipponen, M. Rahikainen, J. Lallimo, and K. Hakkarainen,
“Patterns of participation and discourse in elementary students’
computer-supported collaborative learning,” Learning & Instruction,
vol. 13, pp. 487-509, 2003.

[19] B. Wever, T. Schellens M. Valcke, and H. Keer, “Content analysis
schemes to analyze transcripts of online asynchronous discussion
groups: A review,” Computers and Education, vol. 46, pp. 6-28, 2006.

[20] J. Picard, “Researching social conflict in collaborative groups,”
presented at the Fifth International Conference on Networked Learning,
Lancaster, UK, 2006.

[21] J. Bookman and D. Malone, “Negotiating roles and meaning while
learning mathematics in interactive technology-rich environments,”
The Journal of the Scholarship of Teaching and Learning, vol. 6, no. 2,
pp. 41-65, October, 2006.

[22] R.J. Rummel, “Social behavior and interaction,” Conflict and War,
vol. 2, Beverly Hills, CA: Sage Publications, 1976.

David Nadler Prata was born in Goiania, Brazil on
September 18, 1965. Dr. Prata completed his
bachelor of computer science in 1992. Then on, he
went to complete his specializing in academician. He
worked as a system analyst to Tocantins Government,
being in charge for the accountability and financial
systems. Later, he successfully completed his master
s ( 1 degree in computer science from Campina Grande
Federal University, with application research in education in 2000 year. He
coordinated graduate and undergraduate courses in computer science at
Alagoas Faculty in Maceio, Brazil. He was allotted to Federal University of
Alagoas in 2006. Then, he moved to Federal University of Tocantins. His
doctoral was developed in part at Carnegie Mellon University, USA,
completed in 2008. He is currently coordinating a master degree in
computational model. His research interests are education and ecosystems.




