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Elementary Teachers’ Conceptions about Applicability of
Science Textbooks for Flipped Learning
Comparative Study of Korean and Singaporean Textbooks -

Lee, Sooah' - Shin, Youngjoon2 + Jhun, Youngseokﬁ
!(Seoul National University of Education) - %(Gyeongin National University of Education) -
3(Seoul National University of Education)

ABSTARACT

This study is to examine whether elementary science textbooks in Korea and Singapore are applicable to
flipped learning. By comparative study we sought to identifying appropriate features of science textbooks for
learner-centered teaching. We analyzed text pages on the unit of “Working of electricity’ in Korean elementary
science textbook for sixth grade and three chapters of ‘Electric circuits, Using electricity, Conductors of electricity’
in Singaporean elementary textbook, ‘Science : My pals are here!’. We designed evaluating frameworks for science
textbooks based on the four pillars of flipped learning. and applied it to 10 elementary teachers evaluate two
textbooks. They evaluated textbooks with Likert Scale items and wrote detailed statements and exemplars about
their choices. We analyzed the teachers’ evaluative descriptions inductively and chose commonly mentioned
characteristics. Based on the analysis, we got to the conclusion about specific features of two elementary science
textbooks in terms of flexible environment, learning culture, intentional contents, and teachers’ expertises. Implications
for improving science textbooks towards flipped learning and learner-centered teaching through comparative
study were discussed.

Key words : flipped learning, science textbook, Singapore textbook, learner-oriented class
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Table 1. Framework of criteria to analyze textbooks and workbooks

Features of

back-to-front class Basis for analyzing textbooks

- Are textbooks composed of in a way to prepare classes inter-related to learning contents using materials familiar to

E 5to 10 . 1
° (1~2 times per week)

g

-
gl
e

students?
Flexibl . . . . .
enxdfzrllmeent - Are textbooks composed of in a way for students to adjust the amount and the rate of learning at an appropriate point
of time?
- Are textbooks composed of in a way to provide various kinds of learning materials suitable for the level of students?
+ Do textbooks suggest a subject in a way for students to directly participate in the activity and to make meaningful
Learning learning activity?
culture - Do textbooks provide enough opportunities for cooperative learning and interaction with friends?
- Are exploring activities composed of in a way to enable students-oriented classes?
Inentional - Are textbooks composed of concepts with appropriate level of difficulties in order for students to approach the concept
content for themselves?
+ Do textbooks provide enough materials for students to refer to during activities?
Professional - Do textbooks provide various learning activities which can be employed to provide various types of feedback to
educator students?
- Do textbooks provide appropriate tips to teachers in order for them to implement formative evaluation?
Table 2. The units analyzed in this study Table 3. Personal information of participant teachers in this
- study
Type Unit Grade
Teaching Flipped learning PD program
Korean . .. T
textbook Working of electricity 6" AR areers (years) experiences experiences (times)
- System A Over 10 - 2.semesters ) )
Singaporean S. Electric circuits 5 gh (1~2 times per week)
textbook 6. Using electricity - s Below 5 1 semester X
7. Conductors of electricity (1~2 times per month)
1 semester
C Below 5 . None
£ FAE @Ate]] mEelt mate] BHelA A (12 fnes per mont)
P el 488 ¢ drkn BREAY AL L e 1
£ ok B 4 Seka sl pEd ok (172 times per et
th o]T AFZ £ AR w A 2 semesters
3}

FASAL, AA A 24w
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i
3

"Eﬂ £l }\]/\]_;ﬂ 04% T 9}17 ] EH \_ Over 10 . None
0|23 o)A Table 19] FLIP #& B4 7 (172 times per month)
ABA = ﬂl[li __/]:_o—]g] 7g-€ﬁo glﬂ ) ﬂllli e G Over 10 1- semester )
04“,]‘ a9 1 .u_/\]' of 2= Oﬂ %0%1_ 73‘8:410] 3}% 2= (1~2 times per month)
WAL 107 (Table 3)°] 741 AN Sl ABA S g H S0 (Mii:e‘?";:r’r;omh) 1
ANE ST ARAE 288 ANE 2 2
—‘?— ] o}O:] ‘Fa]’]"j%g]' /\]7]-_Jﬁ_ JT—-'J’H-O/] 7{1} 1 5t 10 None 1
=z _/‘,: %}Q_ 7].L*/H aﬂ 21 NS)i X‘j—’,l J Below 5 None 1
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Table 4. Features of textbooks and workbooks in terms of sub-clements of flexible environment

Type Introduction of the context of real life

Flexibility of learning speed

Flexibility of the level of learning

- Lack of flexibility due to ex-contextual
composition (context of a laboratory)
of exploring activities.

Korean
textbook

- Little flexibility by suggesting the same

- Able to adjust the learning speed by level of exploring activities.
using the science story/ writing section. - Suggests only some parts of additional

activities.

- Lack of flexibility due to ex-contextual
composition (context of a laboratory)
of exploring activities.

- Partly use of the context of real life
(e.g. suggests a component of electric
circuit as a material of real life).

Singaporean
textbook

- Little flexibility by suggesting the same

- Able to adjust the learning speed by level of exploring activities.
providing lots of short stories beside - Able to perform the exploring activity
the main text of the textbooks.

at the advanced level in the expansion
section of the workbook.




168 ZSHSWS K36 H23, pp. 163~179 (2017)

40
i)
39
38
37 37 37
37
36
35

34

33

O A7z

Fig. 1. Evaluation results of textbooks and workbooks in terms

of sub-elements of flexible environment.
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4} These are some examples of other switches found in our
homes. Do you know where they are found at home?

<~ If one of the fluorescent lights
in your classroom blows out,
the others would continue to
be lit. Are these lights connec-
ted in series or in parallel?

Fig. 2. Exemplary pages of Singaporean textbook employing
everyday contexts.

35 g%l AAE WS 2Ydke A dtu
ool &tk et <t s A Alethe S
A Z8.51(Sosniak, 2001), StAe] S5 TS
uFAE o}, fFofn|g Sl Aol 9l
T2 &} Higro] FtH(Na & Song, 2014). wabs] &
T4 A FA ARE FYo] ThesteS o
7] el 8oz AAE wgs =9idhe
A adste Alo] Fasih

2014). °]& SlaliA wapAld TFe] d SEE
24 4 e A7 T8 E ojof k. -eluet
WA A= #g} olopr], #et F7]| ol 4
wo] gloja] StEo] AAG AlFA ey &
£ 2HE $ A Ho ok 28y JdA 12314
% etolopy] 270, FekEr] IR ) 2A] &
3719l o2 Aol Sl

SHNEA AOOIM

2

el

F5EISO| W] DU OIS e



I RSN

A
re
-
T
Ho

v
Bl
oln

gﬁ

El
h]

gﬁ

El

| CrR I HASHS
s g. 4 DOl o
S810| 2] DL SS S Qg HE 94 241 0] g
ot 5 cot, = DRsoloF
= 5SSO o P RIRS S Qg %*“‘\[7*0” Ely
QOf XEISH HOICE, AFAIZ CORS KDIQIE Q122
oA 2ACE (ADA 95 N2 FOIN)
A7FEE wIAMl e wIA i G
Super scientist, Xtra, National education & 7Fetgh ¢
=A7E AAE ] S, Tde] wiAet B
Science today2h= ¢ %ﬂﬂﬂ A= Ak §
vhet maka e} 1‘4'?:— e Rl HolAR ¢S
27} FAE Zlo] ofdel, mIA B G
Al AA o] ks Helth A7) dde] e
© d2AYY s BT gt F iR ¢
et el A g Hal Jiee BARE EiFo] Atk

= AS ZAetkshd AA A Edo|A 2 2fo]= ¢l

=

1

o =

rijiﬁr

U

AOMEEZ DRME B8 GOl oigh Q9
HAIS] 2{0] EXPY OB BOICH BHCE Gt Rka

C

SR OIOR|, AJMSI G O[Op, T nate
c

.
2 S BUDE QICt, Q. O[oF[0]2] RO &t

= AXYQ Qg AN ChA HESH Balch, oS
A= B&E9| QI92f2] MOl BRINE NS0 Q

Sl SFQEF 4 QIg I AT (HRA 9k K2 FOiIA

J;—l_tr)>_tJrr}D__
Obr.Q—‘l’)rg-tr—U,—

=

F

—x
0,
e
5
o}
r§*:' e
k)
2
T
ﬂ&
('U (]
N,
M o
N
X
>
jﬂ
i
O, o

71=d 227t itk EuE b ok
(Hann & Lee, 2001; Kang ef al., 2013). w2} £
o o5 S AT THAE Heegd By
o] & Heoloby] G &t ThdSHAl A4 oHOl:
g Aotk

3 85 +Eo| RoiM
o WEE ST FABFAA G 5
S 3Ese] IAS AN Qs BRE
oI %, 4 el Bl B s E 49
o= H§E F YeAd AFB ARZ 5

A el wasE, daeel oldds, ﬂ

TMo| HRE £ EE Jtsdol gt mASQl Q4] : o0t AHE - HHM 169

F Sk wet g AA S FAgste] Al of
SFCH(Shin et al., 2016b). $-Elvtet w7A 2 73_?_
T8 §7gE e BT s 6t W
gt = Sle " SE, o7t ibEol
Tl A H o S 131‘/} A 127444
T7F o] 20, g7E vkAol 17h A4
e A, BFgEs AT FAe AAEA
o] ﬂﬁwoi A A= A

OPO
fo 2 ot kI dlo

[¢]

-

bt

A
3l
=]

ARz »0LQ G FAQl 20i0In, G FA4 &
Clo] HElg AsiME l

AHZ HAGE 4 QIOOF GHTE, ...(F3F) ... Q2142
&l HQ | ‘BFRDF &4 DUHOIMLE D

CF Aol &2 HASHY B RS SRGF 4
Qi 2I5lg HFStn Qiok, &, X219 AR nakM 65
ZO NIHBO ROIOF 8P DUDF Ql=d, BRoiN
S RRA4O] M2 O| HiGES BfR 4 QICH: LIQOF &k

[

rll‘

r

8D Qlet, Of RUOIML RIXpO| M212 ARJoHe
HIELO KIOME L AJStEl SfE 9 MIAISHD ogcr. (GRA
ok K2 ZOM)

T AVIEE WA o] A, Ao HER T
A “Explore’, ‘Building block’, H9ZE] ‘Ex-
tension’ = 252 & % ojelol &= 4ls}st
7% g T 2 2 &8d $ 9t a9
= Hfz A= A A
o2 A AU

l‘lr 1:[
_E,

ANPFE=2 DNl HQ | DIMNO| o2 B2 HA
ElO] QICf, ‘Explore’ BUHQ| HQ | BIQ UR9 AMSF
of M8 B & HRRESO| 7H1For71| HNES gl
CF, ollg SOf, A2 SI20 oo B S 2tagt A
2ISI 29| AOY CHSH BiQiCt, 2ot =22 oKD &
ciiMeOlEZ QSO BA Qe &3 RNZ2Q 2O, Of
2 UL 2R BRYS &, SMSA »FO TR
HEHROR SRt 4 Qor. HEO0I G2 Gy

o

SADH SO| HASICHH 4 X9 QO
S A AT (DDA 8% KB FOIN)

ol Ashe 978% o Gy5e] wa

1 22 Lart e iz 48

3 A2 A oA

gRE £29 Ae J+xﬂa AAFH, Atk
]

Hedon B4 & YES i Aol



170 ZE31L K36 X235, pp. 163~179 (2017)

2. Learning Culture(&t&=3te] M3l &M

gt T8 SRl = TA AA] BAe] A,
qo AeE e 4E, A B2 AA9 A
Ao A= Wy Holen, ol e 2
= Table 59F 2t} AEZ Q1 $=¢f oA
SAollon, WwAlE FHEE 2Hdn
A4S stk 28u ARE FHedA
el mlg] A FdE ¢ H, w4 74
g AA7E £ W43 #HE A E A
sl dshs 55 3t o= S F419
SR wids M AR e gy et
€314} 3t AlZ=o|thBergmann & Sams, 2012).
A WAFES SFEste] Wk W] ARR

= 202 Fasittn SHstgon,
A o 71 B o1& AR Ggolr =
stt). StsEste] Wsks Sl wdAe Sl
22R DEE QRS AL A HofoF 5,
A2 B2 U8, dades 5 g ax
2 ouE Y F UESE GEE o] A
3, 7L frefnlsiA dojur] Slsl AdaE A
A7F Agtelok grka skl

St w3ho] Al 74| WSl Bete] St A7)
X2 nAd tiE 247 54 AER ks 59
o, 1 A¥= Fig 37 2ok A A2x2 d5s
FYPg = Y=E SFHA AA] B o] HHsh
£ B2 @ adAE 3.2, A7tEE uy
MNE Bt 4002 A7MEE w37} gk wabA
Br} =7 Ak Rk FEs 2 AsE
45 F5E $Eo] TH ke AR

ME = w37t 37, A7FEE w37} 392

¢
ol )~r1-"L
- =

N

-~

i LU
-
>~
ir s fIf
ol Mo 2 % plt R
Yo 2 oox
Bl 4 2 2ok jorr 2 rfr

= A
o
T

n
ojy 1% o

o

45 4
4 37

35 32 3

38

23

15

05

I AN Y 4EREE SUSE LT

[

PLEEEE

m =

Fig. 3. Evaluation results of textbooks and workbooks in terms

of sub-elements of learning culture.
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Table 5. Features of textbooks and workbooks in terms of sub-elements of learning culture

Appropriateness of the way to

Suitability of the system of

Feature Statements promoting interactions . .
suggest works experimental observation
+ High connectivity by recording the pro-
- Difficult to figure out meaningful lear- - Type of statements confirming the fact cess of exploration in the textbook and
Korean . o L . . . . .
textbook ning activities due to ambiguity of title based on guided exploration and com- the result in the workbook. Difficult to

sentences of the work.

paring the result.

perform the exploring activity systema-
tically.

- Easy to figure out the features of works
by expressing the experimental factors.
- Defines the purpose of exploring activity
and epistemic procedure expressively.

+ Considers the reality of experimental pro-

cedure and materials, operation.

Singaporean
textbook

- Enables to record the procedure of ex-

- Focuses on convergent statements which  ploration and detailed performance in
confirm the result of experiments based the workbook.
on guided exploration.

 Roles of the textbook and the work-
book are clear.
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Korean cases

Activity 6.3 Bulbs, re-arrange!

Constructing : simple circuits from diagrams of circuits
Investigating : the effect of the arrangement of bulbs on the current in a circuit
Aim: To find out how brightly bulbs will shine, when bulbs are arranged in

series and in parallel

Materials: One batiery |D-sized, in o battery holder), two bulbs [each in a bulb
holder), some connecting wires

 Procedures >

1. Will connecting bulbs in parallel make the bulbs dimmer or brighter? Write down
your prediction.

Refer to the circuits below as you follow the sfeps.

Circuit 1 Circuit 2 Circuit 3
(bulb for comparison) (bulbs in series) (bulbs in parallel)

(D Kﬂf‘\ir J
2. Construct circuit 1 and observe the brightness of the bulb

3. Connect one more bulb in series to circuit 1. The circuit now looks like circuit 2.
Observe the brightness of the bulbs

4. Remove one of the bulbs from circuit 2 and connedt it in parallel as shown in circuit 3
Observe the brightness of the bulbs.

Singaporean cases

Fig. 4. Textbook pages for inquiry procedures in Korean and Singaporean cases.
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1. Construct a simple circuit as shown below. Tape the wires to the battery and the bulb.

'ur.-e

mrn

2. (a) Clip the six steel paper clips onto the cardboard as shown below. Label the paper clips A to F.
(b) Join some of the paper clips using pieces of wires with crocodile clips at the ends. An example is shown below.

cardboard

A

paper E'I.;p E
Back

Fig. 5. Exemplary page of Singaporean students workbook.

B A

Flip over

Front
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Fig. 6. Evaluation results of textbooks and workbooks in terms
of sub-elements of intentional contents.

Table 6. Features of textbooks and workbooks in terms of sub-elements of intentional contents

Feature Organization of key concepts

Enough description of contents

Korean textbook ;
curriculum.

- Suggests main concepts and principles of the educational

- Description suggested in the textbook is not sufficient.

- Increase accessibility by setting a title which suggests the
factor clearly and questions which focus on the causal

Singaporean textbook
relations.

- The textbook includes relatively detailed description and
uses scientific terms.
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Table 7. Features of textbooks and workbooks in terms of sub-elements of professional educator

Feature Provision of teachers' feedback materials

Provision of materials for student evaluation

Korean textbook .
back-related materials.

+ Focuses on the understanding of knowledge. Lacks feed-

- Though there are evaluation items for reviewing every
section, it is difficult to use them as a formative evalu-
ation.

Singaporean  textbook used for feedback.

- Suggests selective works in the workbook which can be - Suggests them only as a list of self-evaluation by stu-

dents in the textbook.
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Fig. 7. Evaluation results of textbooks and workbooks in terms

of sub-elements of professional educator.
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