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Development and Application of a Tool for Measuring

on a Scientist Image by the Semantic Differential Method

Youngwook Song* - Hyukjoon Choi!

Kongju National University - 'Korea National University of Education

Abstract : Knowing the learner's image of a subject-related occupation is good data for determining the
direction of a teacher's teaching and learning. Existing drawing image analysis tools have the limitation
that it takes a long time to analyze images and drawings of a scientist's appearance. The semantic
differential method is a widely used method to analyze images of specific objects. However, research
using the semantic differential method has the limitation of failing to reflect terms or factors that change
over time by using the adjective pairs used in the initial study as they were in accordance with the
research content. In this study, we use the semantic differential method to develop a tool to measure
middle school students' scientist image and apply it to middle school students to discuss educational
implications regarding the usefulness of measuring scientist image.

keywords : semantic differential method, scientist image, career education, measurement tool development
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Table 2. Frequency and percentage of 34 representative image words

Oi & o|OjZ] =of

=M Hof Bl H| (%) =M oo Bl H|Z(%)
1 ZFR| U 39 30.47 18 == 6 4.69
2 =S5t} 26 20.31 19 S 6 4.69
3 O TSt 17 13.28 20 H2xo|ct 6 469
4 o|Ho|tt 13 10.16 21 2135t} 6 4.69
5 AL 11 8.59 22 whks Ot 5 3.91
6 27|AUH 9 7.03 23 M| A ST 5 3.91
’ 2715 9 7.03 24 of At 5 3.91
8 R|sret 9 7.03 25 o QsHCt 5 3.91
9 =2|40|tf 8 6.25 26 e 4 313
10 I A|ASH 7 5.47 27 B350t 4 3.13
11 HZo| 4Tt 7 5.47 28 Q|&rt 4 313
12 2Lt 7 5.47 29 Z A5t} 4 3.13
13 SOlafttt 7 5.47 30 A=lHo|ct 3 2.34
14 P 6 4.69 31 Z-astct 3 2.34
15 = b 4.69 32 Zr} 3 234
16 Mz o|ot b 4.69 33 =44 3 2.34
17 | 0HC 6 4.69 34 A 2Ct 3 234
Table 3. Representative image words and 30 adjective pairs
I3
=& HE = HE
1 ZF2| U7 2| QL 16 M S Ch-AlAFSICH
2 A&Ho|L-=5 40| 17 A 7+0| ZI C-AdZFo| Bt
3 DA ASHH-§&dUH 18 de-ogyL
4 ST gttt 19 o| SC-Q 35Tt
5 BESIC-gdsttt 20 Q| F-H oY
6 D7 | A=A Ao} 21 S ZF5HCH-HI Q5 ITt
7 Jgare-Hg sttt 22 40| Q) Ct-%| 25 Tt
8 =2jHo|o-2 Ao Lt 23 HEHo|cp-gurdo|tt
9 O ST -A| Al ST 24 =9It
10 Sdo|o-erAo|t 25 Zrf-Act
1 =Esto-HHso 26 Z10-3l 50t
12 SEoto-of 5 Mot 27 ZIZ|5HCH-H 3 ChHTt
13 AUAG-HEAS 28 olAo|Ly-2Hxo| ot
14 il e IR B ol o 29 2|25 Ot
15 S 2| HSHH-AH 2 20} 30 L Q5L QQict
2) & Aol Tist 291 24 9 FEA B HA 3 29397 FUsto] Q@ FAE skt Table 4
= 1A QQlit 2F Qs 2AgH ZAifoltt. Table
usEAL ofulx|e] FEAF HS AdAsH7] $1ste o] 49} o] 307] PEAF B2 IA 37} Q9lez HFo
0] X] 38A} Ao gjst 918 BAGIYCE ZHE5HAY Aok 3]E QoS MAst7] 9sto] vrER oz =

So] matat ojojx] A=l ¥

Q3 Qlo] 2o ofst Ars} ¢lr] wEo] gatx

|AF o] tsto S ZoA 9u7t E2EYAY 255 A AL A
stk 2 a1yt = 5 185t FE Q)

42 stActhSchlag ef al, 2015). F&A % FEA M-S MRS,
42 gsto] FoMA 144% DS 149%



SLIERL

of ogh Bskat o|p|2 FYED Y U Mg 6/

Table 4. Number of factors and values for initial and final factors

27 89 2% 89l
=3 1 2 3 23 1 2 2
9 823 30 810
16 .821 9 .808
30 813 28 .780
12 .788 12 773
28 777 13 773
1 776 1 761
13 761 1 .708
11 .689 16 .684
8 .680 23 .656
23 677 .655
17 669 3 739
21 .550 I72
4 769 29 699
14 .740 26 696
29 692 7 695
7 .675 19 .647
26 .672 20 .644
22 .665 24 .589
3 639 18 514
19 .638 25 445
18 629 27 .755
25 .591 5 .708
20 489 .694
24 .460 .659
27 723 15 .639
5 692
6 .685
2 .676
15 .633
10 .591
Table 59 Zo] QQAEME EsfA 256=&E A 1shd 360%, 28hd 2729, 3shd 2359 &5 8679
IR gfloz w25 4 Rl 4 acld ¢le ¥48 Oide= 7‘4 stRct. & 8679 FolM &St 512
ALY oolg 2fsto] YAS RosiAt A4A . oS 35570t
7t MA FE&AE 9 QulE aefstol acle] FA :

1=
et A7t 19ar #A astuAl 29

gt o]
ola] Wo] @ol2 EsjA WAL BAstAT}. ale
L 89025 A, 2U3E UEoln Bl o

7IRIeE 59, AAMe
g@ﬂ]ﬁ@-ﬁﬂEﬂkmﬁ%hsaﬁ?Q
A Al2le 0.7842 R

2. W}stx} oju|x] SRR A8

Aue wetat ololxl SHETY A8S gaA
Foka 1, 2, 33dg A7 ooz sty Folu

shdo] me Feti sPSel At ojojxl HE

7t mate gpmo) AuiEls Y8
re Ho2 Uko sht2 HEses
stoick. wetato]l Tjst ojulA] ALt 4.760]ct. ofg]
Al agesol Awl 78 Aol ned Fatu
o wata} ofux BEolet 2 4 9tk 15hd
486 28hd 4.69, 38hd 47002 1shd ©f mcist
RS olAEPE HA 3 1 ol A%
2 4 XY SAROR §oujat Aol ¢

m\o

T A
FEY watabol it olulx 2oy ﬁE%

HH(Table 6) 53 a°Q A&7l 5712 7MY =911,
7FR] Q91 5.66, &= Q91 4.91, =7 Q9 3.81, A
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Table 5. Name and adjective pairs for factor and Cronbach’s a

221 B2 = FEA & AME[E

1 ZERUAE - THR|SL 0.779

9 oiTHstCt - AlA|StCE 0.771

71| 13 ot - =l 0.792

16 MEL - AT 0.776

[0l 1 30 WSt - WYLt 0.771

3ot 8 =g/&o|nt - 2#Ho|L 0.790

11 EESICt - ST 0.778

3 12 LESIH - oM 0.777

23 HEZAo|0t - UerHo|Lt 0.786

28 FojHo|nt - DEFAO|Lt 0.792

7 LstLt - St 0.776

14 AtwAo|nt - RESSHH 0.767

844 4 st - wortr 0.777

19 |#s5IL - gL 0.770

2212 3 BSEUY - DA|ASHL 0.791

M 18 HG - oFEG 0.790

22 A{0|QIL} - X|Bsiht 0.779

L 25 E0 - 4 0.768

26 ZAC}E - &l EC} 0.775

29 st - A 0.771

2 A&lHo|t - SE540|0t 0.777

Qol 3 5 &5t - AdstH 0.786

iy g2 6 LI|ULt - LA[HO|H 0.783

=° 15 BH2|gsitt - A o2 0.775

27 RIA|stCh - SHH MO} 0.776

2 g9l 3.70 o= YUEYt. 54, 7IX], €5 2 & 4 Qo

lofl= oJujx] Awrp HF o]idola, v, 44 . Table 73} Zo] /JdHo] ©& 1fsho] djgh o|u]x| &
Qlof= o]u]X] A=7} BF o|st2 YELIT ol & B JeiAol Mr= 4.770]1, ofstge] AHr=
sHE2 AL ojujx]of tsto] 52, JRX|dle & @ 47402 FAFO=Z Qoujgt zfolrp Qe Zo=
A Fotokes ¥ w2, Ao E2 Folelkes AE UEPSTE. ol FstEe] shdd 3 Ao o i}

Table 6. Scale for each factor of middle school students' image of scientists by grade

RS o

QoI 150A(7 = 360) 25H3(n= 272) 3513 (n = 235) HA|(V=867)

M SD M SD M SD M SD
713 5.69 1.018 5.64 1.062 5.66 0.973 5.66 1.019
ey 5.73 1.037 5.69 1.052 5.71 0.954 5.71 1.019
M7 3.89 1.198 3.61 1277 3.53 1.116 3.70 1.211
L7l 3.97 1.215 3.70 1321 3.68 1.038 381 1.211
g= 5.01 1.254 4.78 1.455 4.90 1.304 491 1.336
213 4.86 0.809 4.69 0.854 4.70 0.703 4.76 0.800

Table 7. Scale for each factor of middle school students' image of scientists by gender

RS T
a9l AP (n=512) O{3HAY(n = 355) HAI(V=867) ¢
M SD M SD M SD

7tz| 5.66 1.037 5.67 0.995 5.66 1.019 0.197
s3 5.73 1.039 5.68 0.989 5.71 1.019 0.796
44 3.71 1.264 3.69 1.132 3.70 1.211 0.297
7 3.90 1.276 3.67 1.100 3.81 1.211 2.747*
gz 4.86 1.358 4.99 1.301 4.91 1.336 1.465
A 4.77 0.853 4.74 0.718 4.76 0.800 0.582

* p<0.05



SLIERL

Table 8. Scale of science image for middle school students by gender

of oI5t BEtAf 0|0[Z] EYET A Y
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YEN=21E4) ]
= = HAA|(V=867)
= & =atd(n=512) O{ 248 (n = 355) t
M SD M SD M SD
ZFR|QA - ZRR| UL 5.45 1.532 5.47 1.380 5.46 1.471 -0.209
AlAISHCE - CHESHT 5.48 1.514 5.61 1.382 5.53 1.466 -1.315
7k Heit - UL 5.37 1.612 5.46 1.458 5.42 1.551 -0.778
AMSHL - ME 496 1.600 493 1.539 4.94 1.595 0.209
Hegit - Wasth 5.54 1.581 5.53 1.470 5.55 1.532 0.116
Aot - =gj&o|Lt 5.39 1.655 5.32 1.555 5.39 1.620 0.615
sttt - =55t 5.21 1.588 5.00 1.504 5.12 1.569 1.975%
53 ojg|Mct - £EStL 5.63 1.519 5.66 1.462 5.66 1.510 -0.309
Yerdo|tt - MEAo|nt 5.52 1.570 5.63 1.436 5.59 1516 -1.109
DAoLt - oMoy 5.45 1.598 5.42 1.575 5.46 1.584 0.287
FYsiot - oSt 3.44 1.713 3.31 1514 3.38 1.633 1.185
SEESIL - AtwAo|ny 3.72 1.654 3.72 1.500 3.71 1.595 -0.022
44 NS - st 3.71 1.625 3.64 1.396 3.63 1.542 0.671
Ol &0t - |35t 423 1.700 4.03 1.430 413 1.610 1.807
DR A5 - g dUH 357 1.869 3.77 1.691 3.63 1.806 -1.603
ofFEC - Hot 3.23 1.791 2.88 1.474 3.05 1.688 3.016%
A 2stet - 20|qlct 4.12 1.710 3.88 1.579 3.99 1.670 2.018x
] Mo - 20 4.68 1.666 453 1.502 4.60 1.619 1.404
lEr - 240 3.52 1.758 3.32 1.613 3.39 1.708 1.779
FAC - RIS 4.05 1.670 3.82 1.463 3.92 1.599 2.088%*
F5do|ct - A& o|Tt 457 1.896 4.70 1.710 4.61 1.826 -1.018
g-dstt - JFESHH 4.92 1.740 5.14 1.597 5.02 1.704 -1.918
s UA|Ho|ct - BI|QlLt 4.84 1.794 4.98 1.692 4.88 1.770 -1.122
Ho=rt - =25t 5.03 1.648 5.00 1.536 5.01 1.603 0.291
FH WL - RS 5.00 1.685 5.18 1.554 5.08 1.650 -1.564
* p<0.05
&FAre] ofu|x] Ao xo|7} gitk= A & 2 Utk MEol Jdo=z B ozl WAL U-QHo
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