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Learning Difficulties of Science Gifted High—School Students
based on Korea Science Academy Survey

Yune, Sojung' - Bae, Saebyok*
'Pusan National University - KAIST

Abstract: This research was executed in order to andyze the factors and strengths of learning difficulties that
science-gifted high-school students experienced in Korea Science Academy. The subjects are 284 gifted high-school
students from K orea Science Academy who responded to a paper-and-pencil questionnaire survey. The questionnaire
used in this research was developed by focusing on the difficulties in the learning Situations of science-gifted high-
school students based on Rhodes 4P theory of cregtive achievement. The data was analyzed using cross-tabulation
anaysis, frequency analysis, MANOVA by the SPSS 12.0 program. The analysis of the questionnaire survey on the
learning difficulties showed (i) a grade difference in interpersona relationship and (ii) gender differencesin learning
ability and learning strategies. Also, it was observed that the students tried to solve their learning difficulties most
frequently by meeting their school peers except for methods of ‘the others' such asrelying on religious power.

Key words: learning difficulties, science gifted high-school students, 4P theory, Korea Science Academy, grade
and gender differences
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Table 1
The gender and grade distributions of subjects
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Table 2

Contents of the learning difficulty questionnaire for science gifted high—school students

Factor Sub—factor No

General abilities, Science competence, Fluency, Elaboration, Difficulties 5
in learning science and math

Learning abilities

Communication skills, Conflicts with parents, Conflicts with students,

Interpersonal relationships Conflicts with teachers

Meta—cognition, Knowledge utilization, Time management, Motivation,

Learning strategies Concentration

Negative emotions, Competitive pressure, School record (grade) 4

Inner tendencies .
pressure, Worries about future career

Learning difficulty solutions Targets for difficulty solving, Degree of difficulty resolution 4

total 22

Table 3
Correlation and structure of sub—factors in the learning difficulty questionnaire for science gifted high—
school students

Factor Analysis and AMOS

n M SD 1 2 3 4 total Cronbach’ s % of
Eigenvalue

a variance

1. Learning abilities 282 1310 3.54 - .80 5.36 29.77

2. Interpersonal - og) g5 g7 gpwer  _ 70 174 967
relationships

3. Learning 982 12.89 371 48 3ger - 76 148 821

strategies
4. Inner tendencies 283 11.49 3.13 .46%*% 40*** 41%*%* - .67 1.34 7.45
total 277 55.69 11,81 7@%** @@t gqoiess ggies .88

Chi-Square=297.120(129 df]

RMSEA- 068
AIC=417.120

73/.73/55 1.50\.72 .50/.69 71,.60  .55/51(g1 .68\.73 .64/ 60| .62%.49

oo o] e ] ] ] ]
09@@090@0@@0

Fig. 1 Structural equation model of the learning difficulty questionnaire for our four—factor model
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Grade difference of learning difficulty factors in science gifted high—school students
factor grade n M SD SS df MS F Scheffe
1 122 13.24 3.24
Learning abilities 2 97 13.08 3.56 3.20 2 1.60 13 -
3 58 12.97 4,40
1 122 8.49 2,73
Interpersonal =5 g7 764 276 TSl 2 3575 483 D3
relationships
3 58 7.28 2.63
, 1 122 7.94 3.77
Learning 2 97 1260 341 2732 2 1366 .99 -
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Inner tendencies 2 97 11.82 2.92 14322 2 7.11 .74 -
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Table 5
Gender differences of learning difficulty factors in science gifted high—school students
factor sex n M SD SS df MS F
Learning M 227 1281 351 sk
abilities F 50 14.56 3.35 125,40 1 125,40 10.33
Interpersonal M 277 7 98 2 75
relationships  F 50 796 2.81 .03 1 .03 .00
Learning M 277 1316 376 %
strategies T 50 11,76 3.2 80.66 ! 8066 5.96
Inner M 277 11.37 3.00
tendencies 50 12.18 3.41 26.88 ! 2688 2.83
Wilks' A=.88, F=9.03, p=.000
*PL05, **P< 01
Table 6
Frequencies in learning difficulty factors by gender and grade (multiple response)
sex 1 2 3 4 5 6 T 8 9 0o n 12 B 14 1 1w 17T 18
M 30 7 4 13 10 1 47 40 64 48 17 2 b} 6 6 5 46 58
(15.3) 3.6) (7.) 6.6) (.6) (5 (24.0) (20.4) 82.7) 4.5 @7 @10 @6 B @B (.6 3.5 (29.6)
F 12 4 d 3 4 7 3 10 20 3 b} b} 4 8 10
26.) 8.7 (0.9 6.5 @7 (15.2) (6.5 (217) (43.5) (6.5 (10.9) (10.90 8.7 (7.4 @LD
tot 42 11 19 16 15 1 54 43 74 68 2 2 10 6 11 9 o4 68
-al (17.4) @45 (7.9 6.6 6.2) (4 223 (17.8) (30.6) @8.1) B3 (8 41 @5 @5 @7 223 (281
Gra 1 2 3 4 5 6 T 8 9 0o n 12 B3 14 1B 16 17T 18
1 21 6 S 9 0 _ 23 13 3 26 10 1 7 4 7 3 21 25
20.2) (5.8 4.8 @7 9.6 22.1) (12,5 32.7) 25.00 9.6) (L.0) 6.7 3.8 6.7 2.9 (26.0 (24.0)
9 il 4 7 9 4 1 20 17 21 25 9 1 1 4 20 26
(12.8) @47 61 6.8 “7 (12) @33 19.9) (BL4 29.1) (10.5) (L2) L2 @47 (23.3) (30.2)
3 10 1 7 2 ) N S I £ I 1 1 2 2 3 2 7 17
19.2 19 (135 38 (19 2L2) 25.00 25.00 32.7) 19 (L9 B8 (3.8 (.8 (3.8 3.5 (3827
tot 42 11 19 16 15 1 54 43 74 68 20 2 10 6 1 9 o4 68
-al (17.4) 4.5 (79 6.6 6.2 (4 @23 17.8 30.6) @81 B3 (& @I @5 @5 @7 223 @81

1=General abilities, 2=Science competence, 3=Fluency, 4=Elaboration, 5=Meta—cognition, 6=Knowledge
utilization, 7=Time management, 8=Motivation, 9=Concentration, 10=Negative emotions,
11=Communication skills, 12=Conflicts with parents, 13=Conflicts with students, 14=Conflicts with teachers,
15=Difficulties in learning science and math, 16=Competitive pressure, 17=Academic achievement pressure,
18=Worries about future career
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Table 7
Targets for solving the learning difficulties
difficulty solving target
i i total
Colleague Subject  Counseling Parent(s)  AA teacher Other o
teacher teacher
total 105(37.4) 6(2.1) 6(2.1) 62(21.8) 15(5.3) 52(18.3) 246(100.0)
Table 8
Difference in the resolution degree by the difficulty solving targets
target M SD SS df MS F Duncan
Colleague 2.70 .09
Subject teacher 2.17 .38 AA teacher,
li I 9.4 1 _ Other ) Subject
Counseling teacher 40 ' 12.05 5 241  2.85* teacher
Parent(s) 2.66 12 Counseling
AA teacher 3.07 .24 teacher
Other 3.15 14

*PL05
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