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EEELITCRET T Mo JIEGIIER In any educational system, the optimal output of educational

approach is of particular importance. Therefore, considering the personality of individuals and
providing educational services in accordance with their characteristics are effective factors in
learning and educational efficiency improvement. Analyzing the data related to learners’ behavior
in an educational environment and implicitly discovering the learners’ personality based on their
behavior is a well-noticed field of study in recent years. Over the last few years, using learners’
information such as number of friends, the level of activities in educational forum, writing style,
study duration, the difficulty of solved problem, the difficulty of presented example by learners,
number of clicks, number of signs in sentences, and the time spent doing homework are items that
have been used to identify personal characteristics. This study aimed at using teammates’
changing/not changing data in order to identify learners’ personality. For this purpose, the
teammates’ changing/not changing data extracted from a dynamic collaborative learning
environment that allows leaners to change their teammate during the different sessions of learning,
are used. The design and implementation of the mentioned dynamic of the collaborative learning
environment is based on game theory. Game theory provides mathematical models of conflict and
collaboration between intelligent rational decision-makers.

In this paper, we collected teammates’ changing/not changing information of 119
randomly selected computer engineering students from a game theoretical dynamic collaborative
learning environment. At the next step, using frequent pattern mining, as a tool of data mining,
some aspects of the neo big 5 personality traits of learners were identified. In this survey, in order
to evaluate the results, the extracted patterns from frequent pattern mining were compared with
the neo big 5 personality questionnaire that had been filled by learners. In another part of the
research, using the Laplace’s rule of succession, valuable predictions were made about the
probability of teammate’s changing of learners during the learning process.

In this study, using frequent pattern mining in learners’ behaviour, we identified some

neo big 5 personality traits such as those in the first (neuroticism), second (extraversion), and third
(openness to experience) dimensions, with an acceptable support value. The results of this part of
research can be used in any adaptive learning environment that adapt the learning process for
individual learners with different personality. At the next step of our study, we predicted the
probability of the teammate changing in the sessions after. At this step, a prediction accuracy of up
to 67.44% was achieved. Using the results of this part, teammate suggestion can be made to learner
based on likelihood of their teammates’ changing. That is, higher teammate changing probability,
more appropriate teammate suggestion to learner.
The results of the present study can be used in any adaptive system that requires
predicting group change behaviour or identifying personality dimensions based on behaviour. In the
continuation of the present study, more and more accurate predictions about personality traits can
be made by using other information such as group change time and group number.
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The learners’ grade point average . - - . .
[2] (GPA) 144 Pearson correlation coefficient correlated with neuroticism and positively
correlated with other personality.
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. . . . on students' perceptions towards online
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[9] style towards students’ academic 101
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(13] network behaviour
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significantly negative effects on participants
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Table 2: Examples of records containing change/not change information

Student ID Neo 1 Neo 2 Neo 3 Neo 4 Neo 5 Session 2 Session 3 Session 4 Session 5 Session 6 Session 7
952025502 16 48 45 52 55 NC C C NC C C
952181463 24 53 38 46 58 NC C C NC C C
952227981 16 55 32 56 60 C C NC NC
952020250 39 34 43 43 38 NC C NC C C C
943218771 26 40 39 43 44 NC C NC C C
952223531 32 37 34 42 47 NC NC NC NC NC
952013839 44 30 29 39 31 NC C C NC NC NC
940391373 41 34 35 35 35 C C ¢ ¢ C C
952002186 34 48 41 48 49 C NC C NC C C
952017629 34 49 37 40 56 NC NC NC NC NC ¢
952037428 23 46 44 41 37 NC NC NC NC NC
952013599 36 35 45 48 43 c NC C C NC
952003311 35 41 42 44 45 NC C C NC C
940386577 30 42 44 48 44 C C C C NC
952230705 38 51 32 42 44 NC C C C C
952007348 40 43 34 40 48 ¢ C NC NC NC NC
952007336 29 35 38 45 46 ¢ C NC NC NC NC
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PD_PL: A dynamic collaborative learning environment [20, 21]
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)
The neo big 5 The log file of
personality of teammates’
leaners changing/ not
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e Predicting the probability of teammate changing
e Frequent pattern mining to personality trait detection
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Fig. 3: The relation between PD_PL and the current study
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Table 3: The number of learners in each Neo big 5 personality traits

The Neo dimension <=36 >36 and <48 >=48
Neuroticism 81 25 13
Extraversion 31 67 21

Openness to experience 32 68 19
Agreeableness 17 86 16
Conscientiousness 13 69 37
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Table 4: A snapshot of probability of changing teammate calculated by Laplace rule of succession

A
Teammate’s Changing/Not Changing

B
The probability of teammate’s changing calculation using Laplace rule

Student ID of succession

Session 2 Session 3 Session4  Session 5 Session 6 Session 7 Session 2 Session 3 Session 4 Session 5 Session 6 Session 7
952025502 NC C C NC C 0.5 0.33333 0.5 0.6 0.5 0.57143
952181463 NC C C NC C 0.5 0.33333 0.5 0.6 0.5 0.57143
952227981 C C NC NC 0.5 0.66667 0.75 0.75 0.6 0.6
943257889 NC C NC 0.5 0.5 0.33333 0.5 0.4 0.4
952020250 NC C NC C C 0.5 0.33333 0.5 0.4 0.5 0.57143
943218771 NC C NC c 0.5 0.33333 0.5 0.5 0.4 0.5
952223531 NC NC NC NC NC 0.5 0.33333 0.33333 0.25 0.2 0.16667
952013839 NC C C NC NC NC 0.5 0.33333 0.5 0.6 0.5 0.42857
940391373 C C C C C 0.5 0.66667 0.75 0.8 0.83333 0.85714
952228818 C C C C 0.5 0.66667 0.75 0.75 0.8 0.83333
952017532 NC NC 0.5 0.5 0.5 0.33333 0.33333 0.25
952018808 NC NC 0.5 0.5 0.5 0.33333 0.33333 0.25
952195062 C NC C C NC 0.5 0.66667 0.5 0.5 0.6 0.66667
952011920 C NC NC 0.5 0.5 0.5 0.66667 0.5 0.5
952002186 C NC C NC C C 0.5 0.66667 0.5 0.6 0.5 0.57143
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Table 5: Evaluation of teammate changing prediction

Session 2 3 4
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percent
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43.52%
62.11%
67.44%
61.76%
57.30%
61.29%
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Fig. 4: Calculating the probability of teammate’s changing using the Laplace rule of succession
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Table 6: A snapshot of mined frequent patterns

Neo (Thec\gr;j(ietffnneo) Pattern Support
Neo 4 <=36 C 0.941176471
Neo 4 >=48 C 0.9375
Neo 1 >36 And <48 C 0.925925926
Neo 3 >=48 CNC 1
Neo 5 <=36 CNC 0.923076923
Neo 4 >=48 CccC 0.875
Neo 4 <=36 CNC 0.823529412
Neo 2 >=48 CccC 0.80952381
Neo 1 >36 And <48 CNCNC 0.481481481
Neo 3 <=36 CCNCNC 0.382352941
Neo 2 <=36 Ccccc 0.225806452
Neo 2 >=48 CCCCNC 0.333333333
Neo 4 >=48 CCCNCNC 0.3125
Neo 1 <=36 NC NC NCNCNC 0.103448276
Neo 1 <=36 CNCNCNCNC 0.103448276
Neo 1 >36 And <48 NC NC NC NCNC 0
Neo 1 >=48 CNC '\:\‘CCNC NC 0.2
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For each NEO dimension
Fori=0to 6
For j=0 to 6-i
Select from dataset students
Where CountC >=iand CountNC >=j
and neo match to selected neo
Calculate the support
End for
End for
End for
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Fig. 5: The pseudo code of frequent pattern mining
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