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The Effect of the Flipped Science Class using the Digital Textbooks on

the Change of Learner's Competence
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<ABSTRACT>

This paper is to study the effect of the science class using the digital textbook as the pre-learning materials on the
change of learner's competence. For this study, the first graders of middle school students were classified into the
research group that selected the digital textbooks as the pre-learning materials and the comparative group that
selected the book-type textbooks as the pre-learning materials in the class. Interestingly enough, both the groups
showed significant improvement in all learner competencies, and the improvement in the learner competencies for the
research group was larger than that for the comparative group. Also, according to the post-test t-test of the research
group and the comparative group, it was found that the improvements of the information literacy and the
self-directed learning ability were larger than these of the comparative group. This suggests that the use of
multimedia learning materials and learning support functions provided by digital textbooks leads to improvement of

self-directed learning ability and information literacy.
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<Table 1> Pretest independent sample t-test results

from research and comparison groups

Learner Group
N Average t p

Competency Classification

Creativity & rescarch 20 13.55

innovation
. 1.368 0.179
capacity comparison 20 12.50
(total score 20)
Critical research 20 11.90
thinking &
Problem-solving -0.116 0.908
power comparison 20 12.00
(total score 20)
Communicative  research 20  9.65
ability ) 0.231 0.818
comparison 20  9.50
(total score 15)
Collaborative research 20 11.30
ability ) 0.315 0.754
comparison 20 11.05
(total score 15)
Information research 20 10.25
utilization
bili 1.047 0.302
abtlity comparison 20 9.40
(total score 15)
Self-directed research 20  9.30
learning ability comparison 20 9.15 0.200 0.843
(total score 15)
Flexibility resecarch 20 11.40
2.085 0.044

(total score 15) comparison 20  9.90

- 358 -



<Table 2> Results of paired t-test of pre-post test
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Learner Group Avera

I Gap t p
Competency Classification ge

Creativity & research 20 12.50

innovation

. 1.55-2.049 0.008
capacity

(total score 20)

comparison 20 14.05

Critical
thinking &
Problem-solving 2.40-6.000 0.000
power comparison 20 14.40

research 20 12.00

(total score 20)

Communicative  ocoarch 20 9.50

ability 1.10-3.399 0.003
(total score 15) comparison 20 10.60

Learner Group Avera
o Gap t p

Competency Classification ge

Creativity &

. ] research 20 13.55

Imnnovation

capacity 2.10 -4.4720.000

(total score comparison 20 15.65

20)
Critical
o research 20 11.90
thinking &
Problem-solvin
3.10 -7.566 0.000
g power comparison 20 15.00
(total score
20)
Communicativ research 20 9.65
e ability
1.65 -4.616 0.000
(total score  comparison 20 11.30
15)
Collaborative research 20 11.30
ability
1.50 -4.0160.001
(total score  comparison 20 12.80
15)
Information
. research 20 10.25
utilization
ability 1.90 -4.711 0.000
(total score comparison 20 12.15
15)
Self-directed
. research 20 9.30
learning
ability 2.65 -4.913 0.000
(total score comparison 20 11.95
20)
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Informati
niormation research 20 9.40
utilization
A 1.40 -4.626 0.000
ability comparison 20 10.80
(total score 15)
Self-directed

research 20 9.15
learning ability 1.35-3.090 0.006

(total score 20) comparison 20 10.50
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<Table 5> Results of the research group's reaction to the flipped learning science class (N=20)

« Disagree ~ Agree —

Classification Survey item 1* 2 3 4 5  average
) Degree of Pre-learning with digital textbook makes 0 0 2 12 6 420
understanding it easy to understand the class contents. 0% 0%  10%  60%  30% ’
Degree of Pre-learning with digital textbooks makes 1 0 3 14 2
2 s s s 3.80
Interesting studying more curious and fun. 5% 0%  15% 70% 10% ’
3 Degree of Pre-learning with digital textbooks will 0 0 5 8 7 410
concentration focus more on class. 0% 0%  25%  40%  35% '
Pre-learning with digital textbooks helped 0 0 10 7 3
4 Interaction me express my thoughts to my friends 3.65
and teachers 0% 0% 50%  35% 15%
Pre-learning with digital textbooks solved
Ability to g . g. o 0 1 0 8 11
5 the task with various multimedia 4.40
perform tasks materials 0% 5% 0%  40% 55%
6 Academic Digital textbooks helped me to study by 0 0 5 7 8 415
attainment ability myself. 0% 0%  25%  35%  40% ’
Digital textbooks helped me to organize 0 1 2 6 11
7 Degree of utility g P g o 0 0 o o 4.35
how to study and learne. 0% 5% 10%  30%  55%
V. Conclusions At AFHcko] JAFuAE Aehs vk
of wlel ARFESUG A7 FESE] ol
- _ 2 9Fe AT & F YA HWEY 2GRS
B de Are et gamasy o S0 T ST
e s mol e e o EAE AT dEel s dA™mRAE A
= ]'L—IHJ.LXH EoO]'T: A ] =] ]’ 10 ] ] Q3 Ao }\3501 }\]7]_31_ X]-/Koﬂ OH HLX] o) o
A= FHE orolr ot AMASSwAl 2 T A e w ) o= o = = gaol el A wal
15 oA A omel ATdud Ama wan O P sedel el v wekd W
A % }1\__ :__ kA o 1l 3 1_.——’ Al 2 S ﬂ——, A _ _ _
o e s 20mel H]w;o o 4 OUIECl RS AN G @ 28w S oy
= UEL Wy = 4 = _
. " © 3 gEdla o]yd o]fE ARISLEEHy U FE
TR 5Qe AASAIL, A AT a3 e S
» e o e A shrdo] sArE Aow =Z=Huh dgE, §
ﬂ—oﬂ:rLX]DI'Q] }\(ﬁoﬂ EHB‘]—HQ—vQ— oD ogno Z}\}. b B I = el | oo XN T . , T
pad =l T F o= T =21 4= 0]:1]6‘]— —]—O]E— Eo]xl oF O 9/]37]34_ ko=l ].‘—_‘_E':] }j]_‘\j,],
g ATk FUEAR, AT vz o L
o | A Ay A, oAaEsd, d9%d
AR AT SR (14 A3 F AW BT 4ng
e . . N - 7N A AR FuA e Adgats AAL AY
&9, ArIFedtEE, Foldy} dilsd, A
i = el ek o Azt
AmEs BA B4Y, dhaEsE, 4958 59
671 FHelA Fofug Fds B I AT
Aol Wil A mu s el Gakgel o
2B Uee & 5 AT o8 o Axsl A References
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