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Abstract: This paper describes the use of student persodatizmeceptual profile, which is
learning problem of the concept, in a constructivieb-based learning system. Such
learning problems, which are diagnosed by basingnup Fuzzy membership function,
serve as a guideline to planning learning suggestio individual students. Based on such
learning suggestions, the constructivist web-bdsadhing system handled the learning
material in a useful, flexible and individualizecawto students. The students, therefore,
are provided meaningful personalized learning nmterencouraged in searching
conceptual knowledge, opened an opportunity in ttoosng the conceptual knowledge
by oneself and collaboration in group learning H&sy in improvement of learning
achievement.
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1. Introduction

With the rapid growth of computer and communicattenohnology used in education,
much research in this area has been developed Gerfpased Training (CBT),
Computer Aided Instruction (CAI), Intelligent Tuing Systems (ITSs) and in recent
years in Web-based learning system. Regarding ¢o IBEE Learning Technology
Standard Committee, Web-based learning environm@iztes the Internet as the primary
method of communication between Web-browsers andests. Web-based learning
environment has been taken advantages over tnaaliticlassroom-based learning
environment in which the students are guided ttowoltextbooks and fixed learning
process without awareness students’ different patsed information. Such that web-
based learning environment with the use of powepwisonalized mechanism could
provide adaptively an appropriate way to individlegrning [1], which called web-based
learning system in this study. Moreover, it canomporate multiple media such as text,
audio, graphics, video and animation to encourageraduce cognitive load for students’
learning [3].

In the recent years, several researchers havedtedy on constructivist web-based
learning environment [4-5]. This existing resealotused on promotion students to learn
actively for constructing new knowledge by themsslvHowever, more focus should be
placed on concerning their own personalized comegpprofile which is conceptual
learning problems within the learning environméltierefore, this study was designed to
employ student conceptual learning problems asngwoitant factor for developing a
constructivist web-based learning system. Suchiegrproblems, which are diagnosed

44



by basing upon a Fuzzy membership function, sesve guideline to planning conceptual
learning suggestions to individual students. Basadsuch learning suggestions, the
constructivist web-based learning system handietetirning material in a useful, flexible and
individualized way to students. The students, thege are provided meaningful personalized
learning material within the developed construstiweb-based learning system. This study was
intended to show that, through their personalizetteptual learning material fitted with their
own conceptual learning problem, the students wdadd alert in searching conceptual
knowledge, constructing the knowledge by oneseaiflalooration in group learning, and
improvement of their learning achievement.

2. Diagnosing Conceptual Learning Problems based om Fuzzy Membership
Function

This study aims to diagnose students’ conceptualnieg problem by applying the
concept of a Fuzzy membership function. The tesdimng diagnostic conceptual learning
problem systems, built from the previous study [6a8e applied to serve the needs of the
current study. A conceptual test sheet of subgcteeded to be constructed by teachers
before the course begins. When developing the @bnakitems for the test which cover
all concepts that students need to learn in a toipécintensity of association conceptg)(C
for each test item (@ need to be determined. Without loss of generatiig intensity
values range from 0 to 5, with O indicating no ftielaship and 1-5 representing the
intensity of the relationship, with 5 the most imge (as shown in Table 1).

Table 1. lllustrative example of determining the itensity
of association concepts for each test item
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The summary steps in the diagnosing students’ileaproblems consist of the following:

e Stepl: Finding concepts related to the test items thatstiudents failed to correctly
answer, assuming that a studen} {&led to correctly answerQQs, Qs4, and Q.

e Step2: Calculating incorrect answer degree IAD(&) of each concept for individual
students. IAD is the ration of the ratio of incatranswers to the total intensity values
of concept ¢; that is IAD(S, G = ERROR(§ G)/SUM(C). ERROR(§ Gy) is the
total intensity values of the incorrect answerschhare related to Ck for each student.
As indicated in Table 1, then we have I1AR(S,) = 0.38, IAD(S, C;) = 0.36, IAD(S,

C3) = 0.52, etc., indicating that the student faitedanswer 38% of the test items
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related to ¢, 36% of the test items related tg, 2% of the test items related tg, C

and so on.

e Step3: Finding the learning problems of the student byplypg the Fuzzy
membership function. Since the IAD serves as taeyfunput values in generating the
level of learning ability; therefore, with the wigeuse of the technique of fuzzy
inference in expert systems, the fuzzification afiens are used to combine IAD
values with membership functions to produce thell®f learning ability. Assuming
thatx = IAD(S;, C). There are three parameters (i&.b, andc) used to define the
curve of the functions by assuming that= 0, b = 0.5, ¢ = 1. Therefore, the
membership function of LOW], MEDIUM(x), and HIGHK) are following:
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The corresponding fuzzy membership function foedatning Performance_Level($)
of each student (Sj) for each concept (Ck) as gasefollows:

e If xis HIGH Then Performance_Leve|(&x) is Poorly-Learned with degree;P

e If xis MEDIUM Then Performance_Leve|(%) is Partially-Learned with degree,D
e If xis LOW Then Performance_Levej(E&x) is Well-Learned with degree, D
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For example, IAD(Sj, C6) = 0.8, by applying the fification operation, the following
fuzzy input values will be produced: Fact 1. IAD(86) = 0.8 is HIGH with i = 0.92;
Fact 2: IAD(Sj, C6) = 0.8 is MEDIUM with [p = 0.32; Fact 3: IAD(Sj, C6) = 0.8 is LOW
with D_. = 0.08. With the maximum degree MAX(0.92, 0.3208). = 0.92, the
Performance_Level(Sj, C6) is poorly-learned, impdyithat the student has learning
problem of concept & therefore, the student need to re-learn this ephclf
Performance_Level(S C) is Partially-Learned, implying that the studerashsome
problem of concept (¢ therefore, the student need to do more practidhe concept £
In addition, If Performance_Level(SC,) is Well-Learned, implying that the student
completely learn in the concept;@herefore, the student do not need to do anytimrige
concept G.

3. An Implementation of a Constructivist Web-based.earning System

Based on diagnosing student conceptual learniniglgmoprocedure, a constructivist web-
based learning system has been developed usifgHReprogramming language and the
Microsoft®.NET Framework. To evaluate the effeciees of the developed
constructivist web-based learning system, an ewpart on Basic Computer course on
topic “video creating with Window Movie Maker pragn” of thirty-seven senior high
school students was conducted. The students weignasd to undertake learning with the
system anytime during two weeks.

3.1 Teachers’ Mode

In the developed constructivist web-based learrsggtem, the teachers are asked to
develop the conceptual test sheet which coversctertepts studied on topic “video

creating with Window Movie Maker program”. Moreoyéhney are asked to determine the
intensity value of association concepts for eashitem before the topic begins (Figure 1).

3.2 Students’ Mode

In the developed constructivist web-based learsiyggem, the students are asked to take
the on-line conceptual test on topic “video cregtivith Window Movie Maker program”.
There were 30 items on ten concepts studied ofapie. When the teachers determined
the intensity value of association concepts foretst item and the student submitted
his/her answers of the conceptual test sheet,ifggasing conceptual learning problems
in the developed constructivist web-based learrsggtem can work effectively. The
developed constructivist web-based learning systdth diagnose his/her conceptual
learning problems and provide the learning perforceaof each concept (Figure 2).
Moreover, the student is given the personalizethieg material corresponding to his/her
conceptual learning problems with the construdtiweb-based learning environment as
shown in Figure 3.
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Figure 1. lllustrative interface example of the detrmining the intensity value of
association concepts for each test item
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constructivist web-based learning environment
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4. Results

To evaluate the effectiveness of the developedtnarisgist web-based learning system on
students’ conceptual learning of video creatinghwitindow Movie Maker program, the

students’ conceptual scores on the topic were exanboth before and after their
undertaken with the system. In addition, the stiglgperception toward the developed
construcivist web-based learning system was ingat&d.

4.1 Conceptual Knowledge Score

The result of the students’ conceptual knowledgeresds taken to be the average
normalized gain <g> by analyzing the conceptuattpst and post-test. Hake (1998)
defined the <g> as “High gain, <g=0.7”, “Medium gain, 0.7 > <gx 0.3", and “Low
gain, <g> < 0.3” [2]. As shown in Table 2, the ceptual score of pre- and post-test, the
<g> is 0.42 indicating that the students have msgjon of their learning by gaining better
conceptual knowledge after participating with theveloped constructivist web-based
learning system, and the progression of their qotued knowledge has medium gain size.
According to Table 2 result, this evidence suggelstds learning with the developed
constructivist web-based learning system impactedearately on improving the students’
conceptual understanding of video creating with &dim Movie Maker program.

Table 2. Learning progression of conceptual scoreylthe average normalized gain <g>
Conceptual test (Total score =30y Mean S.D.

Pre-test 378.73 3.18
Post-test 3717.65 3.86
<g> 0.42

4.2 Students’ Perceptions toward the ConstructMisb-based Learning System

A questionnaire was administered to the studentxpdore their perceptions toward the
constructivist web-based learning system after tparticipating with the system. There
were 27 items on three constructs including mettidbates, learning content attributes,
and theoretical attributes of constructivist welsdzhlearning system, and each item rated
students’ perceptions using a five-point scale.hidigscores on this instrument indicated
more positive perceptions toward the system. Assted description of the questionnaire
is provided in Table 3.

Table 3. Overall mean and S.D. of students’ percejoin scores on each construct
Perception questionnaire (Maximum score = Bjean S.D. Description

Media attributes 4.08 0.72Satisfactory
Learning content attributes 3.96 0.78atisfactory
Theoretical attributes 3.95 0.7%atisfactory

The results in Table 3 shows the means of thesitemmedia, learning content, and
theoretical constructs were 4.08, 3.96, and 3.9petively which imply that the students
are satisfied in learning and engaging with thestmctivist web-based learning system.
This result suggests that they positively perceiadidbutes of the constructivist web-
based learning system for their conceptual learrohgconceptual learning of video
creating with Window Movie Maker program.
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5. Conclusions

This study investigated an impact of a construstiweb-based learning system, which is
an integration of testing and diagnostic conceptlggrning problem system and
constructivist web-based learning environment, tlents’ conceptual knowledge. The
results showed that the constructivist web-basednieg system affected the students
gaining conceptual learning progression in a medigrain size. In addition, they
prevalently expressed positive perceptions towamdian attributes, learning content
attributes, and theoretical attributes of consivistt web-based learning system. This
finding indicated that constructivist web-basedézg system could be involved in order
to enhance students’ conceptual learning. As tmelifg, the way of integration
personalized conceptual profile into making studeatning process within constructivist-
designed web-based learning environment could hkexl us provide more flexible
phenomenon of individual learning for students amate suitable conceptual learning in
domain-specific concepts.
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