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An image is a comprehensive result that you have experienced about an object and means the image
that you have on the surface of your consciousness. The image of the subject has an important influence
on learning the subject. The image analysis of the subjects that the learners have will be good data
to decide the direction of teaching and learning. The purpose of this study is to develop and apply
measurement tools for physics image and discuss its educational implications. The research method is
to develop the measurement tools for the physics image by semantic analysis method and apply it to
the secondary pre-service physics teacher. The subjects of the study were 39 first graders, 31 second
graders, 37 third graders, and 38 fourth graders at the University of Education, a total of 145 students,
82 of whom were male and 63 were female. The study results show that the image measurement tools
for physics consisted of 25 items from five elements: ‘interest,” ‘feeling,” ‘scope,” ‘evaluation,” and
‘viewpoint.” There were statistically significant differences between the male and female students in
applying the measurement tools developed for the physics image of secondary pre-service physics teachers.
Male students showed significantly higher statistical significance than female students in the ‘interest’
and ‘feeling’ elements of measurement tools for the physics image. In the ‘scope’ element of measurement
tools for the physics image the second grade was statistically higher than the fourth grade. Finally, we
discussed educational implications for image analysis of physics and the usefulness of using measurement
tools in physics image.
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MNEA 7Hatrskeick Kim ef al.(2012)2 Fralick et al(2009)0] 7f2st
DAST®} DAET(Draw-an-Engineer-Test)®] $IAEE WOt - =4
sto] WekR}, 7R}, S sk At el dhigt S e
olu|X| & ZAFSIS L, Kang & Kim(2008)-2 Tomas ef al.(2001)0]
e DASTICS Wielsto] 5ol 345 o] ciat 2] o
A2 2AWHAT) Ju er al.(2009)T} Lee ef al(2009)8 TR 31
3l Ql= sHAY 9] ofu] x| BA-S 913t DASLT(Drawing-A-Science-
Learner-Test) S 24 7iislo] AR5tk T3 Kang®} Lee(2010)
& 3t 4e0o] ok ojul ) 8 ofulx] WAl 1) 221E ZAf]
234 DASCT-C(Draw-A-Science-Class-Test Checklist)S 7|55
of ARSI
SR} 23 Qe ol ot olulAle 1 ke SeRe
o] Fask gk ulck wajol oiet sRite] ofult st ee
FFe & A7) "otk AR onX= AAlgks HEA
& BAHOR Qs sl wize] sHijol ] Ll of
|22 214 o} FithRyoo & Choi, 2005). Ee] Hak= SHYE|7
o TEE 4eboleis Al ouAR AHE 9o,
53t Wb, 7] w89 o] 2291 54, AEe] dAnt
4 Bz 2o ofeid HAH onlAE o ARk Williams e dl,
2003). Th2 33} gele] dhelsr Bl gele] Hele o Anlgle
olg] e thl o QlAEIT] Kim} Lee (2003)9] tol| oJalH 38}
of Follx] Be] viglo] 73 ofRickaL SEHKh 1 ol
el Rl 45k PlE a9lo] We Aew vtk 24
thgh ¥ ofshe] misl] gekgol, QlZARR] g Rl gl H]
ol Astzbgol siafol, Tak Ho] HEeE A e T
Ao 2 U TH(Choi, 2016). E3F A5 8 wARST} ARRISE
£2)5 ole}e sHEole}i AZteke o] olrkMun ef al, 2014)
ou|x|= HIE0] B5 ofHof| ofn] ZEX|AL Q= AZiER =2 2l
A2l 22, Folet F7loh e AAel 9l Teln 22 sk
wAste] 1 s Asfigls B olxdat 2 ARRlEEkAl 89l
So] mE o8] G vtk EREel Be s U 9t
of &2 35 o]dol & shgoll I A= 88l A
27O R ofsfei ek WS FRaItLee & Im, 2013). SAt
L} ofuxjof| tisf od 14E SlaL =A] ok= Zo] asof §lo]
A 83 aaqlolle Etekal w ofu|xjof TE 7} H55)
chKim & Ham, 2016). ko] that ofu]x] £AE 34 - 3i59]
WS sk $ ARt 2 Aoltk Wby o] eipe] BRe
=1 oA SAEAE skl S5 o] EeuAREelAl 285
of SA=F Z-89] -840l gt &2 AARE =9fsh= Hloll

Q.
II. ofojEAd

ol Tkl gt ol A|E opr] g WS ol 77
Qi e =ow, ol AZHA, Aerndolary, oujn
A% So| 9IrkKim & Chung, 2009b). o] Fol4 ojujiay

(semantic differential) 2 7]j¢lo] 7} 1L Q= EA olEo|L} AHE]

1052

gt o|nfAE AF+she wloll 7HE de] AREShe WHHotHLim er
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2013). Osgood et al.(1957)0] A2 oJu]EAH-S AViE e 159
A 738 Ale]o] FaE AEsHER SIG=T] o] % 150014 53 Aol
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Table 2. Words and adjective pairs that came to mind as images of physics
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AAole), obggth AT ot ofwth YiAsith Solskth SI@stch S Aelth SaAdkth 83t olsith o &Aolh ojdHlolch
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Az Aole), AT HolHole), AAH ol Sataolth, Asiet, Ak, madolh, F2ck Badolr, Washck Audolt shejsich, Fvlgtt
BT} 31 o)A L Tl (34t

zhastey, AAdfeleh, AxAolch, FAIRolc, ek Wk i=elHolck, wursic, Walshck, Sarsic wiek, Haslch Alasicl Al7lskh Aol
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2 2| 8RlEAE Slgith d7ARE0] of2] A= Fefslo] s7H BE- 2 ouX & AT 2571 F-LAF Y] 910 et AR a4
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Table 3. Factors analysis of 30 adjective pairs Table 4. Factors analysis of 25 adjective pairs
89l 84
-E;OP 822 2 3 4 5 6 7 3t 1 5 3 4 5
3 02 20 .840
4 708 24 786
20 791 436 25 71
16 790 30 767
26 525 444 16 699
27 523
2 519 500 1 e
19 493 480 17 534
5 479 8 444
6 461 13 434
10 430 9 01
9 413
’; 695 22 675
4 541 484 12 535
17 427 553 1 421
18 551 401 5 696
11 536
1 472 410 6 680
2 573 27 632
14 646 3 532
7 474 10 519
12 400 -405 4 681
25 -622 29 75
3 -.538
29 488 7 635
21 498 540 19 531
22 403 416 14 465
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Table 5. Structure and contents of suggested measurement
tools of physics image
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Table 6. Difference comparison for element of the
measurement tool of physics image by gender

29 a4 Y A= T
13 7686 EAAUC - Al7)sict
16 77639 233} - LAt
o 20 7457 &5} - Ajojglet
24 7445 a8t - Fo
[ 30 7543 A ABE} - BulEc)
ror s 763w - wegg
11 7630 ol - it
=2 17 7457 SE =
25 7736 2pe} - =Tk
26 7538 =} - 22sict
1 7643 Bsic} - 7heksict
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E;d Bt 12 7562 M aslT) - oLsie)
22 7722 s} - Ausiot
23 7850 ARSI - gttt
3 7825 wAJHolt} - AAH ot
5 7763 o} - Zck
229l
3 el 6 7724 Zr} -y}
10 7710 $3teit - Falsict
27 7765 Z} - 3rt
4 7981 FFAHolt} - A Helt
7831 A@Aolt - =] ot
fﬁ] ek 14 7894 o]&ZHo|r} - A olrt
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2, 22| o|o|2| FH=Fe| HE

%5 Bl SRluAEelA =2 ofu]A|

=
==
%5 oMl EYRAES ARdTsha Eeluls Ay 18t

(1915

o =t
[a eI (IN=82) o SHY(N=63) t
M SD M SD
#9 5.70 638 5.72 868 177
4] 5.90 834 5.60 706 2328%
7] 3.86 949 344 789 2.791*
7} 487 777 4.80 733 520
2 441 730 4.48 693 -573
A7 495 499 4381 461 1.713
* p< 0.05
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Table 7. Difference comparison for item of the measurement tool of physics image by gender

AN

ax e FLAN-82) o SHYN=63) o (
M SD M SD M SD

zoh - Yot 6.18 1.079 6.21 1322 6.19 1.186 -117

2 - Ak 593 1.205 5.67 1.646 5.81 1414 1.099

W] ot} - 7tk 6.37 962 6.43 962 6.39 960 -389

o3lalh - Bkt 5.80 1.232 6.05 1.128 591 1.190 -1.220

u A& o]} - AAJH o]} 424 1.161 429 1337 426 1.236 -201

A 5.70 638 572 868 571 744 -177

PAL= 5.85 1.090 548 1.148 5.69 1.127 2.020%

Za)s)c} - okt 579 1.163 530 1.253 5.58 1223 2.438%*

. A A3} - ZolEct 6.13 926 5.68 895 5.94 937 2.953*

T A =3}c} - Au] ok 5.57 1.277 537 938 548 1.143 1.087

waRAAT - Al7|skct 6.17 991 6.17 908 6.17 953 -.024

) 5.90 834 5.60 706 577 793 2.328*

e} - =7 3.70 1.705 3.46 1412 3.59 1.583 885

oSt} - uF 4.57 1.440 424 1422 443 1.437 1.396

o oYt - 4o} 3.04 1.469 2.60 1.289 2.85 1.406 1.856

” =} - s} 451 1.581 3.86 1293 423 1.494 2.672%

wupsich - Rk 3.49 1.468 3.08 1.168 331 1357 1.811

A 3.86 949 3.44 789 3.68 904 2.791%

urelsle} - wakslc) 539 1.505 5.40 1.397 539 1.454 -.027

zsich - Awsich 5.98 1.100 6.00 1.178 5.99 1.130 -.128

. sl - o)Lsle) 4.79 1.600 4.02 1314 446 1.527 3.127*

wgsi) - 7eksto) 2.90 1.552 2.83 1.551 2.87 1.547 296

HAsEc) - Aalsitt 532 1.351 5.81 981 5.53 1.225 2.440%

A 4.87 777 4.80 733 4.86 756 520

HzAo|tt - =a|Ho|tt 520 1.681 5.10 1.729 5.15 1.697 350

FAHo|t} - SEHo|tt 4.99 1.681 448 1.564 4.77 1.646 1.872

e ol2zolc} - Aot 2.85 1.380 3.06 1.354 2.94 1.368 -915

s oot} - @A H ot} 430 1.897 4.44 1.634 437 1.783 -466

ZAbAo|t} - LR Mo|h 4.74 1.593 535 1.297 5.01 1.498 2.454%

A 441 730 448 693 444 712 -573

A 495 499 481 461 4.89 486 1713

* p< 0.05
=1 ou|Ro| Higt S5 oM] EelaAte] shdof whE Hep e 25 Alshunatso] tigh wAbnS o] o] Ee oju|x|E
of FAHCRE FYu|Ek Zfo]7} QUK Table 8). 131 9] Htgke HaHA| ok & 4= ‘il“f}

498, 28142 4.84, 38hA-2 494, 48142 47807 1, 38Md0] 2,
45hd Hoh 25 7 UeRdth =9 ojuA] 84 shdof e
Apol5 AT e QoA FAA FoJulgt 2pol 7} LEkt
o} 9P @4l 28hdo] 45hd Ko} FAK R Fou[sHA 2
e & g ASdek SRt wAP, (AP, HIP, WA 8ol
SAH Gelulg zfolrh gioick Sejol ofat ojnlxle] g shd

of T2 xjolZ A WP o] ‘mlx|Holck A Holck
Bl 281do] 481 Het BAKOE Fojulsh] Eoteh 43hd
spajo] 28hd SIS Wrt 2elE nAKoR Bokw o 4 gck
LA Q0] otk o= 13hdo] 33k Hu} FA14
oz 2oudl B AL E 4 9tk o] 33Hd S o] 18Md

S Brh 2e)8 o ojgithi Boke Zlojth ol shdo] &}
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Table 8. Difference comparison for elements of the measurement tool of physics image by grade

ShAH(QlE
24 13HA(N=39) 23}A(N=31) 33hA(N=37) 43HA(N=38) F A7
M SD M SD M SD M SD
9] 571 630 5.98 568 5.76 763 5.44 882 3.205% 28R >48hd
T4 5.83 890 5.63 844 5.83 652 5.75 786 463
7 3.80 738 3.52 833 3.74 957 3.63 964 628
7} 4.89 719 473 620 491 817 4.82 846 392
= 4.67 710 434 539 444 809 430 706 2.167
A 4.98 422 4.84 419 4.94 532 478 544 1.269
* p< 0.05
Table 9. Difference comparison for items of the measurement tool of physics image by grade
SHAH(A )
24 & 13HA(N=39) 23HA(N=31) 35hA(N=37) 43HA(N=38) F A
M SD M SD M SD M SD
Ztt - Yot 6.15 1.065 6.42 848 6.35 978 580  1.624 1.424
it} - Ak 5.95 1.234 6.13 1.118 5.81 1.309 542 1.810 1.630
el ot - Zt} 6.33 869 6.48 926 6.41 832 6.37 1.195 151
o3tsic) - 2aksich 5.87 1.196 6.16 1.128 6.03 1.013 5.63 1.364 1.295
ojAFo|tt - AX ot} 4.28 1.123 471 1.006 424 1.383 3.89 1.290 2.660% 28hA>431
AA 571 630 5.98 568 5.76 763 5.44 882 3.225% 28hA>431
At - o} 5.97 903 5.52 1.151 5.70 1.051 5.53 1.350 1.351
354} - R} 5.62 1.248 5.48 1.262 5.78 1.004 542 1.368 626
o AJAJF} - Bu)Ech 5.95 944 5.87 885 5.95 941 597 1.000 072
E A28} - 2| glet 5.74 1.163 510 1248 5.54 960 547 1.156 1.923
BRAJ - A7)Et 5.90 1.231 6.23 845 6.22 672 6.37 913 1.702
A7 5.83 890 5.63 844 5.83 652 5.75 786 463
2} - m=Ach 3.56 1.553 348 1.411 3.68 1.796 3.63 1.584 093
ol5t} - 4 4.44 1.231 439 1.054 478 1.530 4.11 1.752 1415
- olgr} - 4} 3.28 1.605 248 1.262 2.51 989 3.03 1.533 2.949% 18hd>38hd
- =} - A3 423 1.613 3.97 1.494 4.19 1.578 447 1.289 660
gk} - Hedgot 3.49 1233 3.29 1.395 3.54 1.520 2.92 1.239 1.643
A 3.80 738 3.52 833 3.74 1.057 3.63 964 628
aeisi} - HEsict 5.59 1.371 5.13 1.500 5.49 1.539 532 1.435 660
z281) - st 5.90 1.095 6.16 1.003 6.05 1.153 5.87 1.256 505
. A} - o)sssith 431 1.625 429 1.596 4.46 1.426 4.74 1.483 668
E38ict - Jhdsict 315 1582 2.61 1.606 292 1639 274 1369 826
BRI - Ykt 5.51 1.233 5.48 1.208 5.68 1.203 5.45 1.288 245
A 4.89 719 473 620 491 817 4.82 846 392
APAolct - =g|Holt} 544 1.518 5.52 1.546 532 1.780 439 1733 3.684% 1,28ha>43hd
TAAo|tt - §EHoltk 490 1.586 471 1.637 4.65 1.798 479 1.613 157
2 o|Z2olct - AxdHolct 321 1.399 2.39 1.116 2.86 1.437 321 1.359 2.810*% 1,48h3>238hd
ST o)olt) - Aol 4.69 1.782 426 1.731 430 1.824 421 1.818 517
ZARAolh - LA Holtt 518 1.449 4.84 1.530 5.08 1.460 4.89 1.590 399
A 4.67 710 434 539 4.44 .809 430 706 2.167
A 4.98 422 4.84 419 4.94 532 478 544 1.269
* p< 0.05
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Figure 1. Analysis of elements of physics image by gender and garde
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Figure 2. Analysis of items of physics image by gender and garde
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