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This study aims to investigate how high school teachers and students perceive the purpose of science
learning. Participants were high school science teachers and students from one hundred and sixty high
schools nationwide, which were selected through proportional stratified sampling method. Teachers and
students responded on open-ended questionnaires about the purpose of science learning. The data were
analyzed using the semantic network analysis method. Our study illustrates three major finding: First,

teachers recognized the intrinsic value related to cognitive domain as the more important purpose of
science learning, while students recognized the extrinsic value related to personal usefulness domain as
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more important. Second, teachers’ responses were significantly different depending on the teaching career.
Beginning teachers believed both intrinsic and extrinsic values were equally important, while experienced
teachers believed the cognitive domain about understanding of scientific knowledge was more important
than intrinsic values. In other words, the differences in perception of the purpose of science between
teachers and students, the experienced teachers is greater than the beginning teachers. Finally, students’
responses were different depending on their academic track. Humanity major students recognized that

learning science made their everyday-life easier while science major students recognized that learning
science should be related to their future careers. In conclusion, the results of this study is expected
to be of use as the basic data to identify the characteristic of teachers and students related to science.

. M2

R 2HA9] o] X E Htohd At AHAEEHe] AREm Al Ao
el Pt sk =9 o] AvpEolet & 4= ok ey dhA i
oA HhE Aot Fks olalstr] 913t shute] AT A|lA=A
TR 2= A 2o Z2)7E ofdet Alche] whet #sts) gke
H gfem W 740l Sl Al ® o AXItHLederman, 1999;
Paik & Nam, 2010). ©]%|7] ¥}3tof| gt B2 dohile]shs] o9
W3] 57H] w0l Em ARR|A] of ol FEks ol Ml o] e
o, olo] whe} etgo] Ei ESE st $tKCho, 1998). =, 1A
AHAARRlo A TetulE-e TEtA w7 |eAE st | flsl et
A A G750 A7 Bk do) A A7]RE ARglofA = A
u]o] TEFA A0F TR Exa Bl 9lom, Eal FEkR|Ale. me
TFSHA9E £Rg WS 7= A ofdm, ojxs] Hufd 7RsAo]
Stk Falo] BAL olgsls AL AzRsla O‘E](DeBoer, 1991;
Longbottom & Bulter, 1999). 0|9} Z-& 1}5twL-0] BHE= FHF O
2 Ik w2 AFstaat sk Bi7E FeldlAlof tigh He

ABIITHE oA Botiael BATRE 2 o] rkiung &
Song, 2002).
* WAIA|A} - 0]F7] (junki@jbnu.ac.kr)

http://dx.doi.org/10.14697/jkase.2014.34.6.0571

et BN o] Rl X T} el WAL ke S
apgSol B9t o] A Bl ol HelAl 5 Aol

of o|Zlo] Ah& o] FIA|A| =t
AR} SHA B 9ol A o222 A Erileong & Kang, 2013;
i, 2009). webA TARSo] Bshe 7tEA 1 sk BA3 AR

HEAE A Te)7 sHSe] Yok WAt sl BHw AR
w7 Aole] ko] Qlofolat 4:21e] o] o 4 SckPark
& Jeon, 2011; Yang et al., 2006). o]0 1591 WA} sHAIE9] v)s)
Jeooll dhat Q4] ZAKE B8 2} 4910 AL o S WstIRe]
WSS $igk Q177E 2 SaElo] Stk olo} 2 mAje} sale)
QlALS EAsH ﬂ?— ﬁ.14~— 2 Han & Chung (1997)& 1}&to] EA
ol tfak Q1Ae HASE elTolA] AL} sPYSo] et Heka] THo|

AR JoA-go] Fas, 1t

ofr

4 2 AoV giek Lor k. S TR BAS HAR G
oA TAR} BHEO] AR ThE Q1A Holxl 912 Xl’ﬂé}‘ﬁt}
(Cho, Yang, & Lee, 2008; Lim & Yang, 2006). Z1&]3L Sohn & Park
(2002) DA} efo) vlg)] Aol x)AlH m~ak5ake 714

glo] 2jol= Holtkal st o]AE WA} PSS FJr@r e}
J}qu olAlol| A AvkE THL 7}x]z] = Aoz YEPt=t o=
3t el B A Hola ApA Y AL HESh AL

\__

1_.

571



Park, Chung, Ha & Lee

Hol&tHJung & Song, 2002).
201351‘:'13 Za15shue) AHAo g A sy 2009 7N st
B TS WRBER SPSe] AT Ao e
AR NA 58 5& 723} It Ministry of Education, Science
and Technology, 2011). 12 7] wj&of 2009 7§ Fetw-L1}A o] wh
o} Bohe 7427 o mEs WAk} shEe) Tstsie] B
Hof gk Q141S dohiis A Fetuge] Bl anHoR 9
B3 QEARE YobE 4= ks Holk] 583t ou|E 7Rt oA
HeFelso] HAof gt Ql4lo] Hste] 2AS olsfishet o &
ozt SMYEY shgoll FFE T+ Tagt ﬁi%'oﬂi E-5taL
(Park & Jeon, 2011), 1<t 014151 FBlal:0]

oo]

2] ot ATk ARHOR o|FolH Uk Z Jung & Song
(00)& Z5aN} SASS PO T ATolN LAk S
= Qapyae] Hel S oly] Sla) Beteigo] Bastohs kS

93 o, Park & Jeon (2011)2 T, A, I}
o whe} etgAet AHtshEo] wstelsgo] Tt Zig o]
AR zJo|7) Q1SS R skt 183 Tsai (2004)+= ot 1155
= o= gt welslgol theh A-tollA ekaby st ol
SIS0 TeFeksS th2 A olalsta Quka sk gy A8
HATE qfio] WAL SHY0] S-S vl e 3 A Aate]]
ool dukskelr] ofelg & opdEl tvke] als o] L-2jef =2
e oAl adE 283 & glcks SAlE 7%“3}-

3} _L]—E]—o]—v/—‘—_,] R=REIS) EH5}‘ RSECE J—P‘f Bh<50] 71x l% 01‘3101]

=2} 4= Qlc(Fortier, Vallerand & Guay, 1995) =S
oF SPYES Wi A7) oekgt i HelE 7HAAL 9l
k59 HAo thgt 21Xof P & e wiEHAS TRt
Aol e vt ok mepa] & At AR} sHy 9
chofRt iRl & MARES wAF Rl wel SIS AEA Dol
wE Bt BAol] et Q14 dobn A ssict st
WAL A9 mAAHo] wWeSHE  wytu-SEx]Al(Pedagogical
Contents Knowledge; PCK)©o] Wol w4=8Hz0] A EAo] detr|=
Aoz dejA glom, PCK7| st wE 93t A &K orientation)o| Lt
e, 8ol et 4] St gho] Qlehs HolH w7
o et siseise] 520 £ Aot 12 % 1 seolckkin
et al., 2006; Lee, 2013; Park, 2003). T3t 3H39] AL 72} w3 AR
© S5 sk sl el sk 44l 8ok 48
S Lotk 2 A2} che A vsRe] SIS det sk Ei
HAL o WAES Helati 9= 740§ YERFTtH Yoo & Shin,
2013). % PSS ALL Aol o) Bt T ST GG
u]2)7] wjEoj(Jo, Choi, & Cho, 2012), SHIEE AelA|do] wfe}
Bstakse] ol oiet Qo] Aolrt Qg 4 9l uhEolck
olo]l o] AFolAE lmA A wole] eel EHL Fo wAke
SRS YT T A S A B Yisn 1 2
5 pagtoRn o159 914 Aol ohrA sjalrk o AT
5 45 o3 kS Qol7] SIa) Ahme] ek e
257 -TLQP D*ﬂ H glo|EE ol-8sto] A th= oAl
I Ql& Aol o]

=
AL TEEAYE] QB BSIEGE] BALS ojd Holrt gl

T

o
rE
T
N
JF
P
mhl.

~|
i

m
i
ot

E23) nsskw

S, nEsta wAe] wAAEo] et Tstalee] Bl dig

e o] wet Thotolse] B g glale

o] AT AT WY thas] BHS Bl AL 9 dlolebig
data)Z o]g3to] LS8k WARR} TS| QlAlsk= TfElERso] B
2ol djs) L} A1sE 2akE ol nn stk o]F Slsio]

=
v] | Z3}HE F(proportionate stratified samphng) Ao g2 MA
9] 16071 SStaollA] WA} 349 A
ARHILRY e B0, ol "o s ot 28
& Bojoleia Az ek Bk S5 A 720] AT
= 2g9] @-E:T:/\}(google survey) S 5310] 20139 129 2045 -E
E dofl A stk oA HE A= F 78

A=) 5 © )
BHUT S B

e Hﬁ* 2] T

014 2}0] 2
A 14;‘*—3 El FES EW Tl T 0 2 280 S 2
Fotogan e A7)0 w2 PR ‘%}Xlé}ﬂ @%94 3L Ox]
Ak o3 AAE Ao} SISO &
o BfeF €141 ol W] 918t LS fameworky A
BHE0] wet 9y ATE FPsgon A Agut o=y

FEA(Semantic Network Analysis; SNA)S o]-gsto] EA35}3T]

—Zi
ﬁ”
A;
l;.i
L ml
L
Y

o

220t Ao 5P 7} 28099] A

g Aol gt 5 2 = A=) oY
Aol Al LESBEIL QUL 74T o] BEHE-S o]4ste] F 354719
AAZE AL Qoo wAZE2 1ARE 30 o47HA] f
S oeFatelnt. olnf Z2QJuArel Ak 4] wE HEA
A Ao et RbH O R 3~59S 7|FE 02 RSkl Qlrk(Park
& Lim, 2009; You, 2010). o]o] & oA = A 53U 7|02
T At Z2QAuAk= 59%, F AR 2219(5~15 BTk 907,
159~25d w|gk 6078, 25 o)4 719) o2 SRIE|GIth ghH 24
o R AAet sHY 5 e 1384, o5 142750, SHAY
5ol ou] AefstgAY e 3dsk= Algol wat A E-2 126
3, AAAI G 1497, A A B2 S5HO R ERIEGIL) =3t A



High School Teachers' and Students' Perceptions on the Purpose of Science Learning based on the Semantic Network Analysis

Table 1. Background information for participants in the study

Participants Frequency and Ratio (%)

gender  male: 142 (50.7%), female: 138 (49.3%)
teachers physics: 64 (18.1%), chemistry: 73 (20.6%), biology:
oo .18 (22.0%), earth science: 61 (17.3%), general
teachers certification science: 78 (22.0%)
teaching less than 5 years: 59 (21.1%), 5-15 years: 90 (32.1%),
career 15-25 years: 60 (21.4%), more than 25 years: 71
(25.4%)
gender  male: 138 (49.3%), female: 142 (50.7%)
students grades  Ist: 104 (37.1%), 2nd: 112 (40.0%), 3rd: 64 (22.9%)
academic the humanity major: 126 (45.0%), the science major:
track 149 (53.2%), the art and physical major: 5 (1.8%)
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Table 2. The framework about the purpose of science lear-

ning
Top LT Sub-category Code
category  category
D to foster a scientific literacy ICL
@ to understand a scientific concepts ICU
cognitive @ to find a new fact ICF
domain @) to generate a new knowledge ICG
o (® to explain a natural phenomena ICE
mtrllnsw ® to improve a scientific thinking ICT
value . (@ to improve a inquiry ability ISI
djkml;lin to improve a creativity ISC
© to improve a problem solving ability ISP
affective to increase interest of science IAI
domain @ to satisfy curiosity IAC
@ making social everyday-life easy ESC
. @ to apply a scientific knowledge in real life ESA
usz(f)lfllslss 1 development of technology EST
domain ® to cultivate person of talent ESP
extrinsic @6 national development and people’s ESD
value happiness
@ making personal everyday-life easy EPC
urs):;lsl(l)l?jsls preparing for future occupation EPF
domain to gain honor EPH
@ to adapt to modern society EPM
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Table 3. The classification results of category between tea-
chers and students

Table 4. The comparison of relative ratio between the tea-

chers and students

View  Teachers  Students  Sub-category  Teachers  Students Rank Teachers Students
cognitive 286 87 Code Relative ratio (%) Code  Relative ratio (%)
domain (55.0%)  (22.8%) 1 ICL 11.7% EPF -13.3%
intrinsic 365 115 «kill domain 52 11 2 ICT 11.1% ESD -8.7%
value  (70.2%)  (30.2%) (10.0%) (2.9%) 3 ICE 5.5% EPC -8.3%
affective 27 17 4 ISP 4.9% EPM -5.6%
domain (52%)  (45%) 5 ICG 2.8% EST 3.1%
social 6 ESP 2.5% ESA -2.8%
usefulness 189;/ 352020/ 7 ISI 2.2% ESC -1.7%
extrinsic 155 266 domain (53 G20% 8 JAI 1.4% IAC -0.7%
value (29.8%) (69.8%) personal 60 144 9 ICU 1.1% ICF 20.1%
usefulness -y sor (37.8%) 10 EPH 0.9% I1SC 0.0%
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Table 5. The comparison of network centrality value bet-
ween teachers and students

Frequency Eigenvector centrality
Rank Teachers Students Teachers Students
Code Value Code Value Code Value Code Value

ICU 74 EPF 55 ICU 64 ICU 77

1

2 ICT 70 ICU 50 ICT 63 ESA 73
3 ICL 65 EPC 50 ICE 51 EPC 50
4 ICE 45 ESD 44 ESA 41 EPF 34
5 ESA 43 ESA 42 ICL 41 EST 32
6 ICG 31 EPM 36 ISP 40 ICE 30
7 ISP 28 EST 20 ICG 35 IAl 29
8 IAI 25 1Al 13 EPC 26 ESD 26
9 EPC 25 ICE 12 1AI 24 EPM 23
10 ESP 21 ICG 12 ESP 22 ICT 18
11 EPM 20 ESC 10 ISI 19 ICG 16
12 ISI 17 ICT 9 ESD 19 IAC 13
13 ESD 15 ESP 6 EST 17 ESP 11
14 EST 11 ISC 5 EPM 16 ISC 9
15 EPH 9 IAC 4 ISC 7 ESC 9
16 ISC 7 IS1 4 EPF 7 ISP 7
17 EPF 6 EPH 3 EPH 6 ICL 5
18 ESC 5 ICL 3 IAC 5 ICF 4
19 IAC 2 ISP 2 ESC 3 EPH 4
20 ICF 1 ICF 1 ICF 1 ISI 3
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Figure 1. The semantic network of teachers (A) and students
(B) about the purpose of science learning.
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Table 6. The classification results of categories according to
teaching career of teachers

Table 7. The comparison of network centrality value accor-
ding to teaching career of teachers

. less than 15-25 more than
View Sub-category E—- 5-15 years —
cognitive domain 36 88 60 82
£ (75.7%)  (78.6%) (81.1%)  (78.1%)
skill domain 10 14 8 20
intrinsic (13.5%)  (12.5%)  (10.8%)  (19.0%)
value ffective domai 8 10 6 3
atlective Comam = 1o gy (8.9%)  (8.1%)  (2.9%)
b total 74 112 74 105
sub 1o (100%)  (100%)  (100%)  (100%)
social usefulness 25 22 22 26
domain (64.1%)  (52.4%) (66.7%)  (63.4%)
extrinsic personal 14 20 11 15
value  usefulness domain (35.9%) (47.6%) (33.3%) (36.6%)
sub total 39 44 33 M
(100%)  (100%)  (100%)  (100%)
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Frequency Eigenvector Centrality
Beginning Experienced Beginning Experienced
Rank
teachers teachers teachers teachers
Code Value Code Value Code Value Code Value

1 ICL 17 ICU 60 ICL 58 ICT 68
2 ESA 14 ICT 56 ESA 58 ICU 67
3 ICU 14 ICL 48 ICU 50 ICE 54
4 ICT 14 ICE 38 ESP 49 ICG 40
5 EPM 7 ESA 29 ISP 46 ISP 37
6 ESP 7 ICG 28 IAI 38 ESA 36
7 1Al 7 ISP 21 EPM 35 ICL 36
8 ICE 7 EPC 19 ICT 34 EPC 24
9 ISP 7 [AI 18 ICE 33 ISI 20
10 EPC 6 ISI 15 EPC 25 ESD 19
11 ICG 3 ESP 14 ESD 16 IAI 19
12 ESD 2 EPM 13 ICG 12 EST 19
13 ISI 2 ESD 13 ESC 11 ESP 13
14  EPH 1 EST 10 ISI 11 EPM 12
15 ESC 1 EPH 8 ICF 8 EPF 8
16 EST 1 EPF 6 IAC 5 ISC 7
17 IAC 1 ISC 6 EPH 5 EPH 6
18 ICF 1 ESC 4 EST 4 IAC 3
19 ISC 1 IAC 1 ISC 3 ESC 1
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Figure 2. The semantic network of novice teachers (A) and
experienced teachers (B) about the purpose of
science learning.
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Table 8. The classification results of categories according to
academic track of students

the the

View humanity i sc.1ence Sub-category  humanity i sc.1ence
. major . major
major major
.. . 41 44
cognitive domain 25.0%)  (212%)
intrinsic 54 57 skill domain 8 4
value  (32.9%)  (27.4%) (4.9%) (1.9%)
affective domain (3.3%) (4.18?%)
social usefulness 56 63
extrinsic 110 151 domain (34.1%) (30.3%)
value  (67.1%)  (72.6%) personal 54 88
usefulness domain (32.9%)  (42.3%)
total 164 208 164 209
(100%) (100%) (100%) (100%)
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Table 9. The comparison of network centrality value according
to academic track of students

Frequency Eigenvector centrality
Rank the hu@anity the sc.ience the hur.nanity the sc.ience
major major major major
Code Value Code Value Code Value Code Value
1 ESA 23 EPF 35 ESA 77 ICU 75
2 EPC 19 EPC 31 ICU 73 ESA 66
3 EPF 19 ICU 30 ESD 48 EPC 58
4 ICU 19 ESD 27 EPC 41 EPF 44
5 EPM 16 EPM 19 ICE 37 EST 36
6 ESD 16 ESA 17 EST 25 I1AI 31
7 EST 7 EST 13 ESP 22 ICE 30
8 ICG 7 1AI 8 EPF 20 EPM 24
9 ICT 7 ICE 6 EPM 20 ESD 16
10 ESC 6 ICG 5 ISP 19 ICG 15
11 ICE 6 ESC 4 ICG 16 ISC 11
12 ESP 4 EPH 3 ESC 16 ICT 11
13 IAI 4 ESP 2 1AI 16 ESP 9
14 ISC 3 IAC 2 ICL 12 IAC 8
15 IST 3 ISC 2 ICT 9 ICF 8
16 ICL 2 ICF 1 ISC 3 EPH 8
17 ISP 2 ICL 1 ISI 2 ESC 6
18 IAC 1 ISI 1 IAC 2 ISI 3
19 ICT 1 ICL 0
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Figure 3. The semantic network of the humanity major (A)
and the science major (B) about the purpose of
science learning.
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