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ABSTRACT

This research investigates the educational effects of online-
integrated science program for economically disadvantaged 6
grade students. There were two classes with different learning
methods: one with only the online-mentor and the other with both
online and onsite mentors. The students received self-esteem
scale and academic self-efficacy test at the very first and last class
of the program. As a result, students showed positive alteration of
self-esteem and academic self-efficacy after the program, meaning
this program is effective at developing student’s self-esteem and
academic self-efficacy. This proposes that more education
programs should be provided in order to raise underprivileged
students with high potential into outstanding individuals.
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*Applied computing — Education — E-learning e Social and
professional topics — Professional topics — computing
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1. INTRODUCTION

Studies say that economically disadvantaged student with
potential has high possibility of being an underachieved gifted
without even noticing its own talents due to deficient chance of
proper education [1]. Even though these students are outstanding
prodigy, due to their poverty, cultural difference, geographical
isolation, disability or other various reasons, they cannot receive
quality education, and are underrated [2]. A study proposed the
necessity of distinctive approach for economically disadvantaged
students in order for them to fully demonstrate their talents [3].
This is because these students have less chance of basic education,
and might have unique psychological, social problem due to
marginalization. In Korea, expansion of gifted education for
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underprivileged children is one of the major strategies of gifted
education, and studying with online-mentor is one of the methods.
This learning method makes students learn through online. After
studying a session in a website for underprivileged gifted students,
students submit their assignment online, then online-mentor
grades the assignment and gives feedbacks. The advantage of this
learning method is that it has no limit to time and location.
Online-education is highly preferred, since considerable amount
of underprivileged students live in geographically isolated region
or no gifted education provided.

Thus, this research has a goal of examining the educational effects
of online-education for economically disadvantaged students. The
specific study goals are as follows.

1. Is there a difference of self-esteem after the online education
program?
1) Are there differences of self-esteem after the online
education program in two learning methods?
2) Are there differences of self-esteem after the online
education program in genders?
2. Is there a difference of academic self-efficacy after the
education program?
1) Are there differences of academic self-efficacy after the
online education program in two learning methods?
2) Are there differences of academic self-efficacy after the
online education program in genders?

2. LITERATURE REVIEW
2.1 Underprivileged Gifted Students

Generally underprivileged refers to social minority groups to the
mainstream. However in gifted education, it refers to students
with potential talent but with limited chance of gifted education
[4]. Most of underprivileged gifted students do not get the proper
gifted education, and cannot fully demonstrate their potential.
They might show a significant achievement with proper education
provided. Unfortunately, some of these students slip from the
general gifted education selection system due to unfavorable
procedure and tools to them, cultural difference or other reasons.

The deficient gifted education that economically disadvantaged
students experience is not because of their parent’s low income,
but rather it is highly due to parent’s lack of anticipation in their
children, education value, and expectation to gifted education [5].

That is, parent’s low income is not the direct reason. It is the
parent’s characteristic that caused low income giving the negative
effects to child’s development of potential and academic
achievement [6].



Nevertheless, students with high resilience show outstanding
achievements despite poor condition of poverty. This shows that
poverty is not necessarily always giving negative effects [7]. Also
students who achieved greatly even though in low social and
economic status, showed higher self-esteem, open-mindedness to
new experience, and community solidarity than average students

[8].
2.2 Self-Esteem

Self-esteem is an overall assessment of its own value [9]. Self-
esteem is a psychological factor that greatly affects individual’s
development, character formation, and social adjustment [10]. It is
a very important notion that is related to self-confidence,
motivation, and self-control [11].

2.3 Academic Self-Efficacy

Academic self-efficacy is learner’s confidence in one’s own
ability to organize and practice academic tasks. Person with high
academic self-efficacy chooses challenging tasks [12], endeavors
more to successfully finish given tasks [13], and sedulously
continue the task despite the hardness [12].

3. RESEARCH METHOD
3.1 Participants

We identified 68 economically disadvantaged 6" graders who
regarded as having potential in math and science from personal
essay and teachers’ recommendation in nationwide. 37 boys and
31 girls, 68 students in total, participated in this research. 8 boys
and 12 girls received 10 online-sessions with only the help of
online-mentor. 29 boys and 19 girls received 10 online-sessions
with the help of both online mentor and onsite teachers.

Table 1. Research Participants

Online learning Method | Male Female Total
wi/t online mentor 8 12 20
wit .onlme mentor + 29 19 48
onsite teachers

total 37 31 68

3.2 Research Procedure

This research was proceeded in steps shown in <Figure 1>, in
order to examine the educational effects of online-education
program. After selecting 68 6™ grade students from all over the
country, ten online classes were given for ten weeks, each class a
week. At the very first and the last class, students received self-
esteem scale and academic self-efficacy test, and then the mean
differences were analyzed. The 10 online-education sessions’
topics are STEAM to stimulate interest and motivation in science,
as shown in Table 2. There were two experiment groups: one with
just the online-mentor giving feedbacks (20 students) and another
with both online mentors and onsite teachers (48 students).

All 68 students participated in both pre- and post-tests. The result
was analyzed with SPSS Version 22.0, verifying the mean
differences of self-esteem and academic self-efficacy on learning
methods and genders, after online education program.
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Identification

68 economically disadvantaged 6th graders who show talents in science

NS

Pre-test: the beginning of the program

Self-esteem inventory,
academic self-efficacy test

N/

10 sessions of Online education

A class

With online mentors
10 classes online sessions

B class
With online mentors and onsite teachers.

10 classes online sessions
"

Post-test: the last day of the program

self-esteem inventory,
academic self-efficacy test

Figure 1. Research Procedure

Table 2. Theme of online classes

Sessions Subject Theme
1 Number and | I have one name. but how many
Operation names the number have?
2 Figure Adventure of spiral
Electricity o
3 and My homopolar animation
magnetics
4 Material | Jungle law! How to survive in
characteristics | uninhabited island!!
; Truth or lie! World of truth and lie
5 Regularity | \yith regularity and number of cases
6 Data and Poster recipe with neighborhood
possibility statistics !
7 Integrated CSl, Catch a criminal!
Science
8 Change of Fast or slow
matter
Bio -
9 engineering | Food additives, Ato Z!
technology
Control .
10 (Stimulus and 'tl)'rr;einolower of 2.5 %! The world with
response) :
3.3 Instruments

In this research, self-esteem test developed by Rosenberg was
used to measure the educational effects [14]. Rosenberg made
this test based on adolescent’s self-esteem and self-acceptance,
and it is the most prevalently used self-esteem test. It consists of
10 questions, each in scale of one to four, examining both positive
and negative feelings about oneself [15] [16]. In this research, we



changed the scale to one to five, one meaning ‘not so much’ and
five meaning ‘very likely’. The inter-item consistency reliability
coefficient (Cronbach o) was 0.871. According to studies, the
reliability and validity of this self-esteem test is appropriate for
test instrument [15].

In order to examine student’s academic self-efficacy, the test
made by Kim (2001) was used [17]. In this paper, academic self-
efficacy refers to individuals’ convictions that they can
successfully perform given academic tasks at designated levels
[18]. This test consists three parts: self-regulated efficacy,
confidence, and preference of task difficulty. There are 10, 8, 10
questions for each part respectively, and five-point Likert scale
was used. The Cronbach o for self-regulated efficacy, confidence,
and preference of task difficulty is 0.90, 0.87, and 0.86 respective,
and the overall reliability coefficient was 0.90 [19].

Self-regulated efficacy is an efficacy expectation on how well one
can carry out self-regulated matters such as self-observation and
self-response. Preference of task difficulty is one’s preference of
task difficulty in a performing situation where one can choose and
set the goal. Person with high self-efficacy is those who believe
they can perform well and choose challenging and difficult tasks
as something to be mastered with specific decisions [20].

Confidence is degree of belief in one’s own value or ability.
Applying confidence in an academic situation, it can be defined as
learner’s belief in one’s own academic performance ability.

4, RESULT
4.1 Students’ Self-Esteem

The difference of student’s self-esteem pre- and post- online
programs was examined as shown in Table 3. Examining the
mean differences of self-esteem based on learning methods, both
classes showed statistically significant differences in self-esteem.
Before the program started, class A (online-mentor only) showed
slightly higher self-esteem than class B (online mentor and onsite
mentor working together). When the program was finished, class
B showed much greater self-esteem than before.

Examining the differences of self-esteem based on gender, both
boys and girls showed statistically significant differences. Before
the program, boys had slightly lower self-esteem, but after the
program, they showed considerable increase.

Table 3. Students’ self-esteem

Groups | N | Pre-test | Post-test ¢
M(SD) | M(SD) P
Learning| cjass A
Method'| "Online” | 20 |2.85(.167)|3.24(.343) -5.406 |.000
mentor
%asls B:
nline
mentor + | 48 |2.83(.260) |3.38(.329)|-8.786  |.000
offline
Gender | Boys | 37 [2.79(.204) |3.34(.373)|-7.564 |.000
Girls | 31 |2.88(373)|3.33(.293) [-6.724  |.000

4.2 Students’ Academic Self-Efficacy

The academic self-efficacy difference of participants was
examined, and the result is in Table 4. Examining the mean
difference of self-efficacy responding to learning methods, both
classes showed improved mean scores after the program. Class
A’s self-regulated efficacy and preference to difficult tasks
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showed statistically significant differences in the level of p<0.01.
Confidence shows statistically significant differences in the level
of p<0.05.

Class B shows statistically significant differences for confidence
and preference to difficult tasks in the level of p<0.001. Especially
confidence greatly increased, even though it started very low.
Examining the mean differences of academic self-efficacy
responding to gender, both boys and girls showed statistically
significant differences. In the case of boys, confidence and
preference of difficult tasks after the program showed statistically
significant differences in the level of p<0.01. Even though boys
had high mean score of self-regulated efficacy but it does not have
any statistically significant differences.

In the case of girls, all three subscales of academic self-efficacy,
self-regulated efficacy, confidence, and preference of difficult
tasks showed statistically significant differences in the level of
p<0.001.

Table 4. Students’ academic self-efficacy

Mean
Sub factor t P
Pre Post
Self-regulated | 2 66 | 3.07 |-2.851| .010
Class A: efficacy
m%ﬂtlg;é confidence | 2:52 | 3.20 |-2.259| .036
N=20
( )g.r:fferfi‘nceio 3.00 | 3.79 |-9.141| .000
. cult tasks
Learrr]nr(ljg ey
metho
Self-regulated )
%?fi?n% efficacy 2.70 | 2.82 |-1.089/| .282
MENtor * | confidence | 2.32 | 3.41 |-7.535 .000
(rnento; Pref t
N=48 reference to )
difficult taske | 305 | 371 |-8.552| .000
Se';;?g;c';ted 271 | 2.88 |-1.203 .237
(Nngg) confidence | 2.46 | 3.34 |-4.283| .000
Preference t0 | 3 43 | 370 |.6.959| .000
difficult tasks
Gender
Se';;?g;gjted 266 | 2.91 |-6.264| .000
(|\Glir:isi) confidence | 2:28 | 3.36 |-6.264| .000
Preferenceto | 303 | 3.76 | -11018| .000
difficult tasks

5. CONCLUSION

This research proves the academic effects of online education
program for economically disadvantaged 6th grade students. The
10 online education program was proceeded in two classes for ten
weeks: one with just the online-mentor and the other with both
online and onsite mentors. The students received self-esteem scale



and academic self-efficacy test at the very first and last class of
the program.

As a result, students showed positive alteration of self-esteem and
academic self-efficacy after the program. The class with both
online and onsite mentors showed higher self-esteem than the
other class. Both boys and girls improved in self-esteem, but
there was no difference between genders.

In the case of academic self-efficacy, all students showed
increased mean score. The students with just the online-mentor
showed statistically significant differences in self-regulated
efficacy and preference of difficult tasks among academic self-
efficacy subscales. The students with both online and onsite
mentors, on the other hand, showed statistically significant
differences in confidence and preference of difficult tasks among
academic self-efficacy subscales, but not in self-regulated efficacy.

This result proves that online-education program for
underprivileged students is effective in developing students’ self-
esteem and academic self-efficacy. Especially students with both
online mentor and onsite mentor showed much increased self-
esteem, so it is suggested to provide someone who take care
underprivileged students where they live.

In order to raise underprivileged students with high potential into
outstanding individuals, these students need to be identified in
early stage as possible and get effective education program. In this
sense, our online education program provides effective education
to underprivileged students, and much more education programs
should be provided to these students. Also more research needs to
develop effective and suitable education programs for diverse
kinds of underprivileged students.
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