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EELLCIGIT [ BET (s Mol JTd\-EE One of the features used to personalize the e-learning environment is

self-efficacy. This feature refers to people's belief in their ability to do tasks. Experts believe that academic
self-efficacy is one of the important factors that has a positive effect on effective learning and academic
achievement of learners. The concept Self-efficacy began with the work of Albert Bandura. According
to Bandura, self-efficacy is a person's beliefs or judgments about his or her ability to perform tasks and
responsibilities. This concept is not about having a skill or ability, but about believing in the ability to do work
in different situations. The purpose of this article is to design an intelligent tutoring system. The learning
model of the proposed system includes features of academic self-efficacy and learning style.

M Academic self-efficacy has been automatically identified by designing of a fuzzy system based
on learners' behavior and learning style through the questionnaire of Felder-Silverman which contains
44 question. After identification of these features, Proportional education strategies are presented and
implemented in tutoring system in a real environment. The effectiveness of the proposed tutoring system is
evaluated in terms of learners' operation by investigation of their satisfaction from system.

m The results show that considering functional characteristics in learning model, presenting
some learning objects and proportional recommendations to the characteristics, results in 75% learners'
educational progress and their educational satisfaction. Moreover, evaluation of the time passed in the
e-Learning environment before and after using Perles does not show a significant difference. Results show
that the designed intelligent tutoring system based on the learner model and educational strategies, has
led not only to the educational success of the learners but also to increase in their enthusiasm in using the
system. Considering other effective and cognitive features in learning is highly recommended in order to
provide a personalized environment.

The purpose of this study was to personalize the e-learning environment. For this purpose,
the characteristics of academic self-efficacy and learning style, which are two effective characteristics in
learning, were selected to model learners in a networked environment. Learning style was obtained through
a questionnaire and an attempt was made to identify academic self-efficacy indirectly by using learner
behaviors in the e-learning environment. To do this, the self-efficacy identification system was designed
and evaluated using fuzzy set theory. Comparison of the output results of the identifier system with the
academic self-efficacy questionnaire shows that the accuracy of the system is 88.2%. This indicates that
the learner's behaviors in the e-learning environment can be an acceptable indicator of his/her academic
self-efficacy and these behaviors can be considered as a basis for identifying academic self-efficacy. It is
suggested that in future research, other effective features in education such as cognitive style, emotion, and
personality be considered in order to provide a personalized environment for learners.
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Table 1: Network behaviors associated with self-efficacy

Self-efficacy

. . Network behavior
dimensions

Confidence in their
1 ability to do tasks in
the classroom

Quiz scores, course test scores,
difficulty level of studied examples, on
time practice delivery

Number of studied examples,
participation in discussion groups,
number of responds to questions of
teacher, select units at specified time,
ratio of the devoted time to study and
scores, practice scores
Participation in discussion groups,
number of questions in class,

Confidence in their
2 ability to do tasks out
of the classroom

Confidence in their
ability to interact with

others at the participation in discussions considered
university by teacher
. . . The time devoted to lessons, ratio of
Confidence in their R
o the time devoted to the course and the
4 ability to manage the R ;
work whole time spent in the system,
considering difficulty of the course
ol bl glasis sla)lis, 5 b Jale Y Jgo
Table 2: Factor and its corresponding network behavior
Row Factor Network behavior
Performance in . .
1 Test scores, practice and quiz scores

evaluations

Ratio of the time devoted to study
The time devoted to course and the wh'ole time spent in
2 study the lessons the system, the tlme devoted to
study the lesson, ratio of the course
studying time and the score
Participation in discussion groups,
number of responds to questions of
teacher, number of questions in
class, participation in discussions
considered

Activity in the
3 classroom and
curriculum

On time practice

i On time practice deliver
delivery P v

Difficulty level of
examples studied

Difficulty level of studied examples,
number of studied examples
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Table 3: Some rules of auto recognizer fuzzy system
Network behaviors
Row Self- efficacy
Performar]ce in Class activity Diffi'culty level of On time. practice Duration of study
evaluation studied examples delivery
1 Low Low Low Low Low Low
2 Low Low Low Low High Low
3 Low Low Low Average Average Low
4 Low Average Average Average High Low
5 Low Low Average Low Average Low
6 Low Low Average Average High Average
7 Low Low Average Average High Average
8 Low Average Low Average High Average
9 Low High Low Average Average Average
10 Low High Average Average High Average
11 Low Low High High Average High
12 Low Average Average High High High
13 Low Average High High Low High
14 Low High High High Average High
15 Average Low Low High High High
bty 5 ol Blelus 51 Jolo  Loams sl 5395 gl uliia :F o
Table 4: Comparison of the results of the system and the questionnaire
Learner Learner behavior amount Self-efficacy no. Questionnaire Corresponding group
Questionnaire System Questionnaire System
1 (16.3,7.8,7.5,6.9,7.3) 4.59 5.50 Average Average
2 (19, 8.3,7.7,7.1,4.9) 7.22 8.11 High High
3 (18.9,7.8,7.4,6.3,5.9) 9 5.58 High Average
4 (17.75, 8.4, 5.7, 8.6, 4.5) 8.07 7.12 High High
5 (19.3,10, 8.5,9.4,4.5) 3.29 8.20 Low High
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Table 5: Comparison among fuzzy accuraccy of learners’ self_efficacy result,
Bayesian Network and decision tree

Row Method Testing times Accuracy
1 Bayesian network First test 85.2%
2 Bayesian network Second test 82.1%
3 Decision tree First test 86.9%
4 Decision tree Second test 87.4%
5 Fuzzy theory First test 88.2%
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Table 6: Appropriate strategies for the Self-efficacy

| . Educational .
Dimension Amounts Test/exercise
procedures
Test designing
based on images,
. . charts or videos
Using video, [
X X building a
Visual picture and . R
relationship
chart .
mapping content,
rpoin
Input powe p0|' t
presentation
Test designing
based on an audio
. Usin i fil text
Audio g voice ile or tex
and text oral questions,
scientific
presentations
Providing
. le b Designi
Consecutive example by esigning
step by step processes
process
Understanding
Discussing
Global concepts and Written tests
theories
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Table 7: Appropriate instructional strategies for both input and understanding learning styles

Self-efficacy Educational procedures Test/practice
Providing feedback to the learners' progress and encouraging Increasing the number of exercises and tests with difficulty level of low
Low to do more (Verbal persuasion) and average (To create opportunities for success)
giving lesson parts at a lower level (Creating opportunities for Providing explanations to wrong answers
success)
Average Providing feedback to the learner based on his performance Using exercises and tests with high difficulty level optionally with
g encouraging for the better (Verbal persuasion) additional grades to motivate more effort (Creating success opportunity)
High Recommending the study of other educational resources for Using challenging tests and exercises so that learners establish a

free study

connection between the old and new subject.
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Table 8: The profile of the course and the learners

Characteristic Amount
Number 23 Persons
[ Age average 24.56
g
©
Q
- Age SD 2.79
Sex Female
Number of sessions 8
@ Number of concepts 8
2
3
S
Number of lesson parts 32
Duration 4 weeks
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Fig. 1: The architecture for the Intelligent Tutoring system PERLES PERLES
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Table 9: The Ave: and SD measures of the scores for the two groups

Test 1 Test 2 Test 3 Test 4 Test 5 Test 6 Test7 Test 8
Average 2.22 2.27 2 2.68 2.59 2.40 2.63 2.50
Group Gt
Standard 1.27 0.71 0.94 1.05 111 1.06 112 114
deviation
Average 191 2.16 1.66 2.33 2.95 3.04 3.29 3.45
Group Gp
Standard 1.03 0.96 0.74 1.23 0.85 0.69 0.72 0.74
deviation
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Table 10: Results of t -test to compare test results between groups G, and G,
Test1 Test 2 Test 3 Test4 Test 5 Test 6 Test7 Test 8
P-value 0.736 0.875 0.461 0.487 0.442 0.121 0.044 0.028
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Table 11: Comparison of score averages learners’, before and after use of PERLES instructional advices

Characteristic

Amount in the group G; Amount in the group Gp

Scores average before recommending educational strategy (First 4 tests) 2.29 2.02

Scores average after recommending educational strategy (Second 4 tests) 2.56 4.23
The standard deviation of scores before recommending educational strategy (First 4 tests) 1.01 1.04
The standard deviation of scores After recommending educational strategy (Second 4 tests) 1.08 0.81

The number of learners with a significant difference in test score average 2 9
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Table 12: The lowest and highest scores learners’ before and after use of PERLES’s
advices

. Amount in
I Amount in
Characteristic the group
the group Gy
Gp
Minimum score before recommending 1 05

educational strategy (First 4 sessions)

Maximums score before
recommending educational strategy 5 5
(First 4 sessions)

Minimum score after recommending

educational strategy (Second 4 1 2
sessions)
Maximum score after recommending
educational strategy (Second 4 5 5
sessions)
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Table 13: The student satisfaction questionnaire

Question no. The question

1 How desirable do you know the number of tests?

How much the exercises and tests presented, are

2 acceptable to you?
3 How much favorable are the feedbacks provided by the
system? (For learners of the group target)
4 How much the type of the presented content (Image /
text) was good for you?
5 What is your overall satisfaction with the system?
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Table 14: The Ave: And SD measures of learners’ answers to academic satisfaction questionnaire
Question 1 Question 2 Question 3 Question 4 Question 5
Average 3.72 2.90 - 3.5 3.13
Group Gr
SD 0.91 0.99 - 0.47 1.04
Average 3.41 4.08 4.12 4.04 3.95
Group Gp
SD 1.25 0.76 0.81 0.55 0.47
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Table 15: The results of t-test to measure learners’ academic satisfaction
Question 1 Question 2 Question 3 Question 4 Question 5
P-value 0.823 0.03 -- 0.057 0.039
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Table 16: The average presence time in the system before and after use of PERLES system

Characteristic

The value in the group G

The value in the group Gp

The lowest presence time in the system before using instructional strategies

The lowest presence time in the system after using instructional strategies

The average presence time in the system before using instructional strategies

The average presence time in the system after using instructional strategies

The highest presence time in the system before using instructional strategies

The highest presence time in the system after using instructional strategies

60 45
40 50
73.40 68.75
70.45 76.66
130 110
110 125
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Table 17: The results of t test to compa§e the presence time in the system before
and after use of PERLES system

The P-value for significance level
Groups compared

of 0.05
Grand Gp
(Before the introduction of 0.495
instructional strategy)
Gyand Gp
(After the introduction of 0.431

instructional strategy)
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