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The Effects of The Science Lesson Applying the Backward Design Model on
Science Core Competency of 2015 Revised Science, Science Process Skills,
and Scientific Communication Ability
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Abstract

The purpose of this study was to investigate the effects of scientific inquiry ability, scientific
communication ability, and core competencies presented in the 2015 revised science curriculum, namely,
scientific thinking ability, scientific inquiry ability, scientific problem solving ability, scientific
communication ability, scientific engagement and lifelong learning ability The purpose of this study is to
investigate the effects of the backward design instruction model in cultivating element. For this study,
subject matter unit 'Objects and pace’ in 5th grade science text book was chosen and was developed
according to the process of backward design model. The subjects of the study were 78 students, 4 classes
of S5th grade in D elementary school in Busan. The experimental group, 2 classes including 39 students,
had science classes using developed contents of instruction, while the comparative group, 2 class including
39 students, took ordinary teacher — driven lesson using teacher’s guide book. In conclusion, it was
confirmed that the science lesson applying the backward instructional design had an effective meaning in
the 2015 revised science, core competence, scientific inquiry ability, and scientific communication ability
improvement.

Key word : Backward design model, 2015 science core competence, Science process skills, Scientific communication
ability
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<Table 1> Participants in this study

Group Boys Girls Total
Comparative 20 19 39
Experimental 18 21 39

Total 38 40 78
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<Table 2> Study design

Group Pre-test ~ Treatment Post-test

Gomparative O X, 0,
Experimental O, X, 0,
04, O, : pre-test(2015 science core-competency,
science process skills, scientific communication
skills)
O3, O, : post-test(2015 science core competency,
science process skills, scientific communication
skills)

X, : traditional class applying teachers manualX,
: science classes applying backward design model
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<Table 3> Core competency of 2015 science
curriculum

subcategory  items # of item Cronbach’s «
STA 5 12,345 893
SIA 5 6,7,8,9,10 898
SPA 5 11,12,13,14,15 .878
SCA 5 16,17,18,19,20 .894
SELA 5 21,22,23,24,25 755
total 25 .966

STA: scientific thinking ability, SIA: scientific inquiry
ability, SPA: scientific problem-solving ability, SCA:
scientific ability, SELA: scientific
engagement and life-long learning ability

communication

. #%g gy

Kwon and Kim(1994)©] 7§%3st TSPS(Test of
Pross Skill)E AF8-3F31TtF.  Cronbach’s afk .754
2 uUgen HAK ] T3 42 <Table 4>9}
2t

<Table 4> Science process skills

subcategory constituent #of item  items

observation 1,4,7 3

classification 2,5,8 3

basic measurement 3,69 3
inference 10,12,14 3

prediction 11,13,15 3

data

transformation 16,1921 3

inter(;?:tlation 17.18,20 3

integrated hypqthesis 25.27.29 3

establishment =D

ik naa

generalization 26,28,30 3
total 30
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<Table 5> pre t-test for science core competency

EXP(N=39)  COM(N=39) ,
M SD M SD
STA 3.30 .80 331 .94 .08 .938
SIA 3.23 .83 3.19 .97 15 880
SPA 3.37 .85 3.45 .84 38 707
SCA 3.34 .95 3.46 .81 .59 557
SELA  3.50 81 341 1.03 AT 642
total 3.35 79 3.36 .84 .08 .934
* p<.05
<Table 6> post t-test for science core competency
EXP(N=39) COM(N=39)
M SD M SD ‘ P
STA 400 59 338 .88 3.63 .001
SIA 4.01 S8 330 94 402 .000
SPA  4.13 570350 82 400 .000
SCA  4.09 .61 350 .78 3.71  .000
SELA 433 .50 3.61 96 418 .000
total  4.11 51 346 .80 431 .000
* p<.05
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<Table 7> pre t-test for science process skills

Division EXP(N=39) COM(N=39)
M SD M SD
observation  2.13 .62 223 .74 67 .508
classification 2.21 .89 2.00 .76 1.09 .279
measurement 2.15 .71  2.05 .65 .67 .506
inference 1.67 93 1.64 .87 .13 .900
prediction 213 70 190 .75 141 .164
basic 1028 1.72 9.82 199 1.10 275
data a4 o1 149 85 26 798
transformation
Cdam g 76 121 86 42 677
mterpretation
hypothesis 1.00
establishment .31 92 131 .77 .00 0
variable = 51 90 208 83 39 699
control
generalization 1.46 .88 123 84 1.81 .241
integrated 7.69 239 751 256 .32 .750
total 1797 3.12 1733 384 80 211
* p<.05

<Table 8> post t-test for

science process skills

o EXP(N=39) COM(N=39)
Division M D M D
observation 251 .60 223 .74 1.84 .069
classification 2.67 .53 2.08 .77 3.93 .000
measurement 246 .56 2.05 .65 3.01 .004
inference 218 76 1.72 .92 243 018
prediction 246 .60 190 .75 3.66 .000
basic 1228 141 997 198 5.92 .000
data . 1.87 .92 151 85 1.78 .079
transformation
. data . 1.82 85 121 .86 3.16 .002
interpretation
bypothesis o 100 141 79 202 047
establishment
varidble 40 o4 233 81 39 699
control
generalization 2.00 .92 138 .82 3.13 .002
integrated 9.92 234 7.85 250 3.79 .000
total 2220 283 17.82 3.76 5.80 .000
* p<.05
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<Table 9> pre t-test for scientific communication

skills

EXP COM
Division (N=39) (N=39) ¢ p

M SD M SD
scientific description  3.79 1.28 3.72 1.38 .26 .799
explanation  explanation 2.72 .79 2.49 1.00 1.13 .261
scientific evidence 4.74 1.92 459 1.86 .36 .720
argument justification 2.41 .94 2.74 1.09 .145 .153

total 1367 2.69 1354 392 .17 .867
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<Table 10> post t-test for scientific communication
skills

EXP COM
(N=39)  (N=39) 4 p
M SD M SD

Division

scientific ~ description 6.23 1.06 4.03 1.46 7.63 .000
explanation  explanation 3.33 .58 2.62 .94 4.08 .000
scientific  evidence  6.51 125 472 1.73 5.24 .000
argument jystification 3.08 .77 2.87 .98 1.03 .308
total 1915 191 1423 3.57 7.60 .000

* p<.05
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