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The purpose of this study is to acquire teaching insights for improving scientific literacy by analyzing
the effects of scientific communication skills, science process skills, and logical thinking skills of elementary
school students on academic achievement level. The participants are 64, sixth grade elementary school
students. Survey materials include the results of Scientific Communication Skill Test (SCST), Test of
Science Process Skills (TSPS), Group Assessment of Logical Thinking (GALT), multiple choice test
& short answer test, descriptive answer test on science, and academic achievement level test on all subjects.
Based on these data, the study analyzed the relationships of science process skills, logical thinking skills,
and scientific communication skills, and each category's effect on academic achievement level. Furthermore,

Keywords: under the assumption that scientific communication skills are affected by science process skills and logical
scientific communication skill, thinking skills and directly influence the academic level, the research discovered three types of correlations
science process skill, as a structural model. The results show that there are considerable correlations in scientific communication
logical thinking skill, skills, science process skills, and logical thinking skills. Also, these three abilities have meaningful
academic achievement level correlations with learner's writing and descriptive question level on science curriculum and overall academic

achievement level; the level of correlation differ a bit by subcategory factors. In conclusion, setting the
model, science process skills and logical thinking skills influence scientific communication skill, and
the skill directly influences the learner's academic level. Further analysis of the results show that scientific
communication skill influences the academic achievement level of all subjects the most.
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Table 1. Student who participated in the study

Grade Gender
Items
6 Male Female
N 64 25 39
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Figure 1. Item construction of scientific communication skill test by type and form

Table 2. Correct answer questions of GALT based on J.
piaget's cognition developmental stage

Piaget's Stage of development Correct answer questions

concrete operational period 0~4
transitional operational period 5~7
formal stage operational period 8~12
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Table 3. Score comparison among scientific communication
skills, science process skills, and logical thinking
skills of participants

Scientific Scientific Science Logical
skills communication process thinking

Average 25.89 16.58 4.81
Total 48.00 30.00 12.00
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Table 4. 9 level assessment of scientific communication skill of participants

Step 1 2 3 4 6 7 8 9
Extremely Very Frequently . . . Frequently Very Extremely Sum
Assessment ifih i i Slightly high  Average Slightly low low low Tow
Count 0 1 1 8 10 7 6 18 13 64
Percentage 0 1.6 1.6 12.5 15.6 10.9 9.4 28.1 20.3 100.0

Table 5. Cognition developmental level of participants

Cognition Concrete - Formal
. Transition .
developmental level  operation operation S
um
Score of Logical 0t 5.7 812
thinking skills
Frequency(count) 33 23 8 64
Percentage(%) 51.6 359 12.5 100.0
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Figure 2. Correlation coefficient of scientific communication skills,
science process skills, and Logical thinking skills
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Table 6. Correlation between scientific communication skills and subcategory of science process skills

Subcategory  Total ~ Observation Classification Measurement Deduction Prediction Daia . . Data. Settmg. ML Generalization
transformation interpretation hypothesis  control

Average  16.58 2.13 1.78 2.09 1.64 2.05 1.25 1.27 1.23 1.72 1.42

Standard 5 g9 745 899 729 843 898 797 859 811 786 940

deviation

Corelation  s5pex 128 322 242 117 365%* 208 354%% 214 235 309

coefficient

£9<0.05, **p<0.01

Table 7. Correlation between scientific communication skills and subcategory of logical thinking skills

Subcategory All Conservation Proportion Cont‘rollmg Probability Correlation Combination
Variables
Average 4.81 1.22 47 41 61 47 1.64
Standard deviation 2.181 .654 .666 555 .847 712 .545
Corelation coefficient A61%* 303* AR3HE .087 336%* -.008 292%
*#p<0.05, **p<0.01
Table 8. Score comparison by academic achievement level Table 9. Correlation of scientific communication skill, science
of participants process skills, logical thinking skills, and academic

Academic achievement level achievement level

. . . L Scientific Science Logical
Science test Science test All subjects test Scientific . o
Type ltiol Descrinti Multio] skills communication Process thinking
_ (Multiple (LD (gl skills skills skills
choice+Short answer) answer) choice+Short answer) -
Science test
Average 84.38 86.20 76.27 (Multiple 541 496+ 428
Total 100.00 100.00 100.00 choice+Short
Standard answer)
deviation 16.226 18.355 15.853 Science fest
(Descriptive 559% S557* 391*
. answer)
e 7P Aeg HuEet = Alarg Wd Aot 3k All subjects test
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Table 10. Correlation between subcategory of scientific communication skills and academic achievement level

Scientific communication skills

Achievement level test All Type Form
Description Explanation ~ Ground  Justification Letter Number Table Figure
| Science test SAIRE 44 430k 30455 345% 268* 508%% 320 373
(Multiple choice+Short answer)
Science fest 559%k 455 370% 312% 471 384F% 433EE 411 373%
(Descriptive answer)
All subjects test s - ok *% Kok s . ok sk
(Multiple choice+Short answer) 684 .585 .504 392 477 462 610 440 416
9<0.05, **p<0.01
Table 11. Correlation between subcategory of science process skills and academic achievement level
Scientific process skills
Achi t level test ifi- _ . . =
chievement level tes Al Observation Clas§1ﬁ Measure Deduction Prediction Data o Data . Settmg. Variable Gene.rah
cation ment transformation interpretation hypothesis control ~ zation
 Seience fest 96** 035 148 243 248% 453 231 4% 035 20 302%
(Multiple choice+Short answer)
Science fest 55746199 171 250% 253 588+ 203 3824115 137 24
(Descriptive answer)
All subjects test
. . 02%* 163 219 242 .302% .538** 265% 360%* 074 235 328%*
(Multiple choice+Short answer)
*p<0.05, **p<0.01
Table 12. Correlation between subcategory of Logical thinking skills and academic achievement level
Logical thinking skills
Achi t level test i
chevement fevel 1es All Conservation Proportion Cont.rolllng Probability Correlation Combination
Variables
Science test o . " N o
(Multiple choice+Short answer) 428 339 254 032 278 036 416
Science fest 391 %+ 283+ 204 054 286* 073 574%%
(Descriptive answer)
All subjects test 551% 385+ 3724 101 373+ 020 579%

(Multiple choice+Short answer)

#<0.05, **p<0.01

et gsEn) w8t 2| gr), 98t Aed B A4 w3}

FEAE 7AW, B8t Hets o] Qo] w1 AR
+ Table 1] YeRHATE oo} A= a4 e 4F=
TN =2 AHBAE 7}%@ 9lom, Zajo} Yuls} Lew
HE H7et fojulet AdaAlE Bk st B, E, 7 A‘jj

Q1 SAIR 22 Qe AR B AA e el ¢l

g el e HrbolA, AmHehe HA aw %‘7}01]/&1
Sk 8t A8 Brrek A wnt Bt
=2 urp,}ur,} _,_]-b‘l- El—:,LﬁE:lJ,]_ 7};@ o /\]'*‘1:]'3'\:]'7;“% 7}
I} Bl A= et wat HrRECE o g B Q4oflA]
S YERIRITE 28t Hate et st i geke) dAof A

N
—|—‘

o

Jl)l'
YU

j7
=

=L O = 1
S Tk

%

r

Ti e 5 oax oZ: o 1o rfr
o

rlr

~
[e

)
2ol

|

=

2

i

5

~
o

otv=&=
olx) efokdl ApmMek Wak M3 BriolA AL et

B §-ojuleh AAS
we} BAE ek e S0 AUl
HeP Aol ofd Bk B sl Sk ol WAV sl
% glcks 242 ejulick eln AAE B7tel ol et 24l
s 319 B A4k SIS 2 Sick obgel 4] 3 bl
A ARRAS eRARE Tk ik 7oA T AL ek
W A2ustke] Z9olt Het wute] Brh B AR 1) 23]

Rl T} B2 6 e
T e A8 kA

— AT

652

Tejslop & 4918 AlA,

LGN FRT 5EOR oA =2ld Alnee(Kim &
Kim, 2005) 34 SJAL55etaf 3t 6735l w3 S
71oh ke At A%E Wolx QAT Solulst AuEAE 71 Ao
2 \elgteh 58] 4 3 Bl el Abelo] T4 o
s5elv} wst AWl wek wse v AgRshuc A
A7t 57 erdth BE 2], 318 e, 2% =eolis nE
7o} Golulg AREAE Rola glon, Tet gk ula)
A= WSl EAok] AAs fojulat AT} LA okt
on), B8] weld] Alnel F AR ele} st Aol Fojula
A2 ek He) =elel Aol Tsh XuuEle} A 2}
H7hete] AL QLo A& BrolAE AL e Aow
el =217 Aele] ) ek % = %1%7415 e
b soliel W) ) eele) A3 A8 Bri2 % a7 1 o}
Ak B A ARl 3] 2
e Hel B} P 101] P z%wésa A
ol % Ao} WS AnHoR =
weHon 22t Seo] HEFS AT

;

N

_l



Analysis of Relationships of Scientific Communication Skills, Science Process Skills, Logical Thinking Skills, and Academic Achievement Level of Elementary School Students

Science Process
Skills 23

43 35

Scientific 34
49 - .
communication skills

37

Science test
(Multiple choice + Short answer)

.25

Logical 16

Thinking skills

(@)
Science Process
Skills 33

43 35

Scientific 34
49 - .
communication skills

41

Science test
(Descriptive answer)

.25

Logical o7

Thinking skills

(b)

Science Process
Skills 25

43 35

Scientific 44
49 - .
communication skills

.58

All subjects test
(Multiple choice + Short answer)

.25

Logical 22

Thinking skills

()
Figure 3. Structural model of factors that (a) science test
(MC+SA), (b) science test (DA), (c) All subjects
test (MC+SA) affects achievement test level
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