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ABSTRACT

Behavioural Academic Self-Esteem (BASE) has been
used with children of preschool. elementary, und junior
high school classes. both individually and in groups. In
this study, BASE is used to estimute the factor structures
and determine the levels of academic self-esteem of the
student. The current practice of the existing system using
BASE scale may be scored by hand or by computer based
on the rigid crisp values to represent rating number one
through five.  Since BASE requires the ability for
estimating the factor structure and also the ability 1o
explain how the contlusion is derived, thercefore artificial
intelligent techniques that are required to perform BASE
must be able to perform estimation and provide
reasoning.  For this purpose. fuzzv logic and expert
system have been integrated in a web-based environment
to demonstrate the use of fwbrid system on BASE factor
structure and levels of academic self-esteem. For each
BASE factor, the sub score is provided bused on the
classifications of Academic Self-Esteem and their
respective ranges. [In FuzmyXteem, users in puarticular
teachers, counselors, or parent are allowed to measure
studenty’ self-esteem at early age using real time
computation. FuzzvXteem  facilitutes  user by
automatically evaluating BASE factors and helps the
user diagnoses their students’ levels of academic self-
esteem in 3 ratings: low, moderate and high. It is also
able 10 provide explanation and describe how ihe
conclusion can bhe derived — The svstem hus been
successfully tested by the counselors and conforms to the
BASE jactor rating scale und sub-scores. FuzzyXreem
can be used as an aid to decision making in improving
person’s  self esteem, and indirectlv Increases an
individual for productivity.  The same system functions
can be applied to business organization for managing
and improving the organizations performance.
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1.0 INTRODUCTION

Self-esteem is a widely used concept both in popular
language and in psychology. It refers to an individual's
sense of his or her value or worth (Huit, 2004), or the
extent to which a person values, approves of, appreciates,
prizes, or likes him or herself (Blascovich & Tomaka,
1991). The most broad and frequently cited defmition of
self-esteem within psychology is Rosenberg's (1965),
who described it as a favorable or unfavorable attitude
toward the self. Self-esteemn also can be defined as a
generalized positive-negative attitude toward oneself;
that is, how positively or negatively, in general an
individual thinks and feels about himself. Personality
scales of self-esteem often include the word "confidence”
in positively worded items such as feeling confident
about one's own mental and physical abilities or about
being accepted, liked, and admired by others and words
relating to positive-negative affect (Mehrabian, 2003).

It is difficult to get consensus on a definition of self -
esteem but Coopersmith’s (1979) statement that self-
esteem was “‘the evaluation which the individual makes
and  customarily  naintains  with  regard to
himselt/herself”.  Frequently self-esteem is seen as a
component of a more inclusive construct, typically
labeled self-concept or self-perception (Rosenberg,
1979). Self-esteem is generally considered the evaluative
component of the self-concept, a broader representation
of the self that includes cognitive and behavioural aspects
as well as evaluative or affective ones (Blascovich &
Tomaka. 1991). While the construct is most often used to
refer to a global sense of self-worth, narrower concepts
such as selfcoufidence or body-esteem are used to imply
a sense of self-esteem in more specific domains. It is also
widely assumed that self-esteemn functions as a trait, that
is, it is stable across time within individuals.

Branden (1987) claims that ail problems, except those
that have a biological origin. are related to selt-esteein.
Children fail at school and why learning blocks hinder
achieveinent seem to have the same root of the problems:
low self-esteem (Andres, 1999). If a person has low selt



esteem, 1t leads to an affective unbalance and therefore
produces negative effects in academic performance (Oca
Rodriguez, 2004).

People who have good self-esteem have a clearly
differentiated self-concept. When people know about
themselves they can maximize outcomes because they
know what they can and cannot do (Franken199:).

Huit (2004) suggested that one way to impact self-esteem
is to obey the somewhat outworn cliché of “Know
thyself”. Oca Rodriguez  (2004) supports the idea of
helping students develop the more positive attitudes
towards self, taking into account one’s self csteem and
emotional intelligence.

In this study, self estcem instrument known as
Behavioural Academic Self-Esteem {BASE) is used to
measure children’s academic self-estcem by using direct
observation of their classroom behaviours. This paper
presents the use of Fuzzy Logic and Expert System

techniques for the psychology testing process for
Behavioural  Academic  Self-Esteem (BASE). The

current practice of the existing system using BASE scale
may be scored by hand or by computer based on the rigid
crisp values to represent rating number one through five.
Since BASE requires the ability for estimating the factor
structure and also the ability to explain how the
conclusion is derived. therefore artificial intelligent
techniques that are required to perform BASE must be
able to perform estimation and provide reasoning. For
this purpose, fuzzy logic and expert system huve been
integrated in a web-based environment to demonstrate
the use of hybrid system on BASE factor structure and
levels of academic self-esteein. For each BASE factor,
the sub score is provided based on the classifications of
Academtc Self-Esteesn and their respective ranges. In

" FuzzyXteem, users in particular teachers. counsclors. or
parent are allowed to measure students™ self-esteem at
early age using real time cownputation. FuzzyXteem
facilitates user by automatically evaluating BASE factors
and helps the user diagnoses their students™ levels of
academic self-esteem in 3 ratings: low. moderate and
high. FuzzyXteem is also able 1o provide explanation and
describe how the conclusion can be derived.

2.0 Behavioural Academic Sell-Esteem (BASE)

BASE was founded on Coopersmith’s (1967) theory and
research.  BASE has been used with children of
preschool, elementary, and junior high school classes.
both individually and in groups. BASE may be used for
identifying  students’ levels of academic self-estcem.
evaluating factors that affect the academic seli-estecin.
providing a rationale for intervening in the academic
lives of students who need motivational stimulation.
assessing  how programs affect student motivation,
supplementing information from clinical  psycho-
educational  studies of children. and encouraging
discussions  about  self-esteem  in parent-teacher
conferences ( Gilberts, 1992).
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Coopersmith demonstrated that children with high Tevel
of self-esteem were active. exploratory. and pergis‘en{
He found that these children had usually CXpel’iCncedé
great deal of care and affection in their early lives, ang
their parents” rule sctting and disciplinany Practice
provided a clear social structure. The children displaveg
traits of self-confidence and social attractiveness, usugj,
succeeded in their efforts vet copc:d well with fgilure, an}j
demonstrated verbal behaviour appropriate to that sociy
setting.

A number of researches have designed rating secales (q
assess self-esteem of children in the classroom senipg
Some of the published devices include the Florida Ke;
developed by Purkey & Cage (1973). which identifies
four factors of self-esteem, such as relating, asserting.
investing. and coping: and the Behavioural Rating For;n
(RBF) by Coopersmith (1967). which 1s used to infer the
self-esteem of subjects from observer ratings.

)

Several studies have been conducted using BASE and the
following discuss the BASE Rating Scale results. BASE,
a self-estecm rating scale that measures academic self-
estecem by using direct observation of students’
classroom behaviours, sas completed on each studen
four weeks after initial program implementation by each
student’s respective homeroom teacher and again seven
months  followmg program implementation.  The
instrument addresses five factors found most revealing of
children’s self-esteern as seen in their  academic
performance. and identifies low-self-esteem students by
using the total BASE score. In addition. 16 student
academic sel-esteem behaviours defermined to be most
indicative of students with high acadeinic self-esteem are
rated by an observer according to behaviour frequency,

BASE was developed to  infer  self-esteem  from
observations of bchaviour: to validly and relably
measure self-esteem at carly ages: to establish measures
situationally specific to the classroom; and to establish
construct and predictive vahdity related to common
measures of school success. Five BASE factor structure
questions involved are Student Initiative. Social
Attention. Success/Failure. Social Atraction. and Self
Confidence. Each ttem deals with separate behaviours.
‘Table 1 shows the itein or question and its behaviours.

Tabie 1. BASE Quesiions and its
Behaviours

e —

BASE Factor 1: Studen! Initiative

1. this child s willing 1o undertake new tas

This child is able to make decisions 1

coals. making choices regarding "lkes” an
"dishikes” or academic ineres
“This  child  shows
independence in activities.
10 This child initates new idvas relative to
classroom activities and projects.

j

and

3

self=direction



 this child H;};—;&iﬂ;‘;{i(ﬁ»n\ when she or he does
et understand.
"6 Yhis child adapls casilv to changes in |
procedures.

o " BASE Factor 2: Social Atention 7‘:
['77 This child is quite in class. speaks in wrm. and
| .. talks appropriately.

8. This child wlks dpproplmul\ about his or I]LT{
school accomplishments.
9. This child cooperates with other children. :1
BASE Factor 3- Success Failure )
10, This child deals with mistakes or failurcs |
casily and comforiably.
11, This child takes criticism or corrections in

stride without overreacting.

BASE Factor 4: Social Attraction

12, This child"s company js sought by pee 3

13. This child acts as a leader GlTn;U}) situations |
with peers.

14 This child is qmlc 1ITLL1\x4:anI\:-MHTand

talks appropriately.

BASE Factor 52 Self~Confidence

15. This child refers to himsell or hersclf in |
_generally posttive terms. |
16. This child appreciates his or her work. work

products. and activitics.

3.0 FuzzyXteem SYSTEM

BASE is used in this study to estimate the factor
sructures and determine the levels of academic self-
esteem of the student. Since BASE requires the ability
for estimating the factor siructure and also the ability to
explain how the conclusion is derived, theretore artificial
mictligent techniques that are required to perforin BASE
nust be able to estimate and provide reasoning. For this
purpose.  fuzzy logic and expert svstem have been
integrated in a web-based environment to demonstrate
the use of hybrid system. on BASE factor structure and
levels of academic self-esteem.

The fuzzy logic technique is used to estimate the BASE
factor structure scores (Jusso. 1999) and to determine the
levels of academic self-esteem of the student. while the
expert system is used to provide an explanation to the
users. The purpose of developing the web-based
application system is to provide a comprehensive
information and in an interactive and uscr-friendly
manner to the users through the Internet. Since the
advance computing techniques were not being applied
much to e-counselling services. this factor contribute to
the uniqueness of the system in terims of its features and
approaches used.

The first phase of the system involves the estimation of

the BASE factor structure score using fuzzv logic. The
fuzzy logic deals with vagueness. uncertainty and to
reduce the rigidness of the existing BASE factor rating
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scale and sub score system. The single and hicrarchical
inference structures are used in this study to handle the
two attributes and more than two attributes to the svstemn
ar a time respectively. The second phase of the systemn
involves the expert system technique to deal with the
explanation facility. Fuzzy logic and expert system are
applied due to the ability of cach technology in handling
the uncertainty and ambiguity of human knowledge
differently. and each technology has been placed in
knowledge engineering. They are no longer compete,
rather they are complemented each other. A synergy of
expert systems with fuzzy logic improves adaptability.
and the speed of knowledge-based systems.

The internal structure of the fuzzy expert advisory for -
counselling comprises of two main phases. There are
input screen in cntry phase, and solution recommendation
phase. By clicking the “Counselling System” button on
the main menu user interface for the system, the input
screen in entry phase will appear. The system interface is
organised based on the five BASE factor structure and
teracts with the user through a user interface to obtain
the inputs starting from Factor [: Student Initiative to
Factor 5: Self-Confidence. The questions will be asked
based on the BASE rating scale standard question
consists of sixteen items. The system questions are
extracted from the factor analysis of the items reflected
Coopersmith’s  (1981) theory of self-esteem. It
emphasized the traits pertinent to children’s self-esteem
as revealed in their academic performance. This is the
source of the term academic self-esteem.

Users may make ratings at their own convenience or may
refer to “Guide to Answer Question® for help. First, the
user 1s required to give the input to the system by sliding
the corresponding vajue using the slider bar or by
inputting the value for Student Initiative BASE Factor 1
through Self-Confidence of BASE Factor 5. The input
value of Question 1 through Question 16 is representing
5 rating scale of fuzzy labels or linguistic value such as

seldom. sometimes, usually, and abvays. These
values are later used in fuzzy rules for the inferences. The
numnerical ranges are represented in a form of percentage.
The system uses a fuzzy knowledge base consisting ot a
database of information necessary for providing expert
advice. and its design was adopted from Saini er al.
(2002).

never,

The proposed svstem provides the users particularly
teachers, counselors, or parents to measure students” self-
esteen at early ages, evaluate factors that affect academic
self-csteem. encouraging discussions about self-esteem in
parent-teacher conferences. and to establish construct and
predictive validity related to common measures of school
success. The strategy of incorporating e-counselling
capabilitics is to provide the schools in the development
of information systems that will establish effective
linkages with the parents (users) or other channel
partners nvolved in counselling activities. As a result.
the proposed system allows the users especially the
teachers. counsclors. parents. or other observers to obtain



the counselling advisory services through web. Apart
from estimating the BASE structure and identifving the
academic self-estcem, the system can be used as part of
portal development for schools and community as a
whole.

FuzzyXteem for e-Counselling has been developed using
hybrid intelligent system that integrates fuzzy logic and
expert system (see also Holden er al., 1999; Hostkotte,

2000; Lam er al., 1999; Marcos, 2004). Due to their
capabilities and advantages, this system offers an
automated fuzzy expert system in dealing with

uncertaipty and vague information for BASE. The
purpose is to estimate the BASE factor structure and
determine the levels of academic self-estcem which
obtained from the inputs given by the users. The system
facilitates the user by handling the consultation session in
order to determine the levels of academic self-esteem. A
set of questions will be asked through graphical user
interface and assists the user in diagnosing stage based
on the given inputs to infer such a conclusion. The
consultation and explanation perfonned by the fuzzy
logic and expert system also involved in dealing with the
natural and uncertainty data. This study focuses on the
system design and development of usimg hybrid
technology and the employment of fuzzy expert system
in counselling domain.

Fuzzy Expert Advisory for e-Counselling is a web based
application that has been developed using Micromedia
Dreamweaver Version 4.0, Microsoft’s Active Server
Pages (ASP - server-side web scripting), VB Script, and
Java Script that caters the inference engine, working
memory and graphical user mterface (GUT) development.
The knowiedge base is stored in MS Access as system
database. As an expert system, the Advisory system for
e-Counselling using Fuzzy Expert can provide
explanation to the user regarding its conclusion of
classifications either high self-esteem, moderate self-
esteem, or low self-esteem based on the factor that has
been diagnosed.

Fuzzy Expert system is constructed using 4 major
components, which are knowledge base, working
memory. inference engine and user interface. Since this
system also employs fuzzy logic therefore the inference
engine has been subdivided into 3 components: which are
fuzzification, fuzzy inference and defuzzification. The
general architecture of FuzzyXteem is as shown in Fig 1.

Figure 1: General architecture of Fuzzv.\ieen
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4.0 RESULTS

FuzzXteem systemn is a web-based application that Ting
online and enables the users. panicularly the H
teachers/users to determme the level of academic self.
esteem of their students or children. The system is Starteg
by asking the user to slide their rating number that they
believe is the best estimate of that behavior frequenc
noted in the classroom. This is performed based op the
user interface for each factor i.e. Factor 1 through Factor
5. By pressing the ‘Click’ button the corresponding lahe]
and Confidence Value will be displayed. The informatigy
gathered is then used by the system to infer the
conclusion.

Then, fuzzification will be invoked where the real valge
given by user will be transformed into linguistic valyes,
Each question will have five linguistic labels of never,
seldom, sometimes, usually and always. While, for the
output, it has three linguistic labels: low self-esteem
moderaie self-esteem and high self-esteem. The inpus
interface to the system and the Confidence Value for the
system is as illustrated in Fig 2.

Figure 2: Input Interface and Confidence Value

Fuzzy Associative Memory (FAM) was then constructed
and exhibited in Fig. 3. The FAM table stores the
confidence values that will be used for calculating the
scores for each factor which is produced the output for
this system. The fuzzy operator used is AND operator.
Therefore the minimum value from the two inputs will be
considered as confidence value for fuzzy output variablc.
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Figure  3:  Fuzzification  Result  (Phase 1),
Defuzzification Result of Quipnt I, and Fu—zification
Result (Phase 2)

The fuzzy value produces by fuzzy inference will be
transformed again into real value. This computation is
performed using Centre of Arca (COA the calculated
output of Social Attention of BASE is calculated as
88.13.

The result of the Social Attention of BASE and the label
is as illustrated in Fig. 4. The explanation scction
provides the corresponding result based on the label.
How facility will keep track the questions asked together
with the certainty tactors.

Expert systems use knowledge. facts, and reasonmg
techniques to solve problems that normally require the
abilities of human experts. Expert system imitates the
expert’s reasoning processes to solve specific problems
or narrow problem area efficiently and effectively.

£ Ths chukt ot rars ot s it

Figure 4: Inference Result

In this advisory system for e-counselling. the knowledge
base consisting of a database of information necessary
for providing expert advice and provide the how
conclusion is dertved and it is stored in DBExpert file.
Fig. 5 shows the fuzzy expert advisory for e-counselling
explanation and how the conclusion is reached together
with the confidence value. The explanarion is obtained
based on the defuzzified crisp value as for this case the
Social Attention.

sy s

e Lemletbomm  adwm Selmen g wSLsrem
mggey voar e L o
= ST e 1
1
Lo “fosre e E T
FOIERY R84 7T arE APETAOR o (RODETE 1 TS I pert.
T 230 1 clos, 3pesnls LN, BT gty s
Br e 2 v e o o e o ey <84 TITEb RN, 13
s CH8 oo 7+ voh s clmem, as

Fivure 30 Fxplunation Window ot Fuzv Fxpert

Advisory Svstem

5.6 CONCLUSION

This study focuses on the software development using
hybrid Al technology and the emplovinent of fuzzy
expert system in counselling domain. Fuzzy cxpert
systems  model  imprecise  information.  capturing
expertise similar to the way it is represented in the expert
mind, and thus improve cognitive modelling of the
problem.  FuzzyXteem for e-Counsciling  offers
computerized fuzzy expert system and i lime with the
current technology, the web environment is preferred
(Sampson, 2002) in  implementing the artificial
intelligence techniques in e-counselhing as well as in
psvchology domnain. This web-based application has been
developed to estimate the BASE factor structures and
determine the levels of academic self-¢steem of the
student.

The system helps the user by managing the consultation
sesston in order to obtain the score for a particular factor.
A set of questions will be asked through graphical user
interface and helps user diagnose their gisen options to
infer such a conclusion. The consultation performed by
the expert system also involved fuzzy logic when dealing
with the natural and uncertainty data. In addition, tuzzy
expert advisory provides explanation and explain how a
diagnosis is reached for a particular case. The results
showed that the fuzzy expert prototype sysicm presented
m this paper provides reliable and accurat: results after
several test cases have been run. The system performance
was successfully rested and produced the results that
were equal to an expert’s judgment, thus accomplishing
the objectives. The system that has been produced.
confornm to the BASE factor rating scale and sub-scores.

The results obtained pravide the information of
measuring student’s academic self-esteem at early ages.
The explanation part in the system mav be used to
evaluate factors that affect the academic sclf-esteem.
encouraging  discussions about self-esteern in parent-
teacher conference. and to  establish  construct  and
predictive validity related to common measures ot school
success.  Since this study focuses on the software
development using hybrid Al technology and  the
employment of fuzzy expert system in counselling



domain. therefore it emphasize on data acquisition, lype
of questions and mapping of uncertainty into fuzzy
values. which consists of labels and confidence values.
This involves the determination of membership function
graph that requircs the knowledge from counselling
expert. This mapping process is very crucial in this study
since if incorrect membership function graph was chosen,
the final value yields from the fuzzy logic system is also
incorrect. After several testing has been done, it is
realized the fuzzy logic drawbacks are in the aspects of
the rules of the fuzzy logic, which apply in this
counselling domain have to be determined by the expert
experiences. It is difficult to make analysis of
determination of a system designed according to the
fuzzy logic. That is, it cannot be estimated how the
system reacts beforehand. As the membership functions
are determined according to the trial and error leaming.

they take a long time.

Nevertheless. the system has been successfully tested and
conforms to the BASE factor rating scale and sub-scores.
As self esteem leads to self~confidence and that a person
may perform well because his attitude toward self is
positive (Amato, 1997). FuzzyXteem can be used as an
aid to decision making in improving a person’s self
esteern, and indirectly increases an individual for
productivity. The same system functions can be applied
1o business organization for managing and improving the
organizations performance.
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