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Perceptions and Image Analysis of Elementary Students on
Scientists studying Small Organisms

Choi, Youngmi *

Hong, Seung-Ho

(Jeju National University)

ABSTRACT

We investigated perceptions and image analysis on scientists studying small organisms reflected in elementary
student's drawing using a modified version of the Drawing-A-Scientist-Test. The participants were 530 of fifth and
sixth graders consisted of 449 ordinary students and 81 science gifted students. The data were collected from

associated words, images and explanatory notes depicted by students engaged in questionnaires. The results
indicated that a larger number of students reminded small sized animals and/or plants as words associated with
small organisms. In addition, some students depicted anthropomorphic or abstract microorganisms. In this study,
more stereotypes of scientists' appearance were exhibited at sixth graders and city region group. Most of the

students depicted indicators such as lab coat, glasses, scientific instruments for observing, indoor, male and young,
whereas only a few students depicted collaborative work. There was statistically significant difference between

girls and boys, because boys perceived male scientists only, while half of girls depicted female. More frequent
research instruments and scientific captions were used when science gifted students depicted scientists studying

small organisms. These results could be contributed to education on microorganisms in elementary science.
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Table 1. The participants of this study
Groups The number of students Total
st 219
Grades "
6 230
Male 233
Ordinary students Genders 449
Female 216
) City area 256
Regions
Rural area 193
Local education office 35
Affiliations
Institute of science education in the university 46
st 17
Science gifted students ~ Grades " 81
6 64
Male 61
Genders
Female 30
Table 2. Compositions of the test instrument used in this study
Categories Questions Purposes of the investigation Methods
I. Perceptions of small 1. Which terms are you associated with Elementary school students' terminology (or Open-ended
organisms small organisms? descriptions) of small organisms question
2. Draw what you think about scientists Image of scientists studying small organisms Drawings

based on DAST framework

organisms . . .
3. Give detailed accounts about your picture

Descriptive type

To grasp their intentions of the drawings .
grasp g question
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Table 3. Categories for analysis of drawings or answers
Terminology Descriptions Classification Morphology Size and scale Living and non-living
Micro-organism/
microbe Positive Cell-like/ Single cell/ Microscopic/ Microbes cause
- single cells bacterial cell requires magnification ~ immune response
Bacteria
Virus Animals/ Amorphous/
Neutral hr hi recognizable plant/ Small Life processes
Fungus/mould anthropomorphic animal cell
Germ Negative Abstract Animal-like Actual size not Possibly living/
Plant Other Abstract understood non-living
Animal Other

Other
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Table 4. Terminology and descriptions associated with small organisms (n=449, %)
Answers*
Data Source
The frequency of responses
5" grade 6" grade All participants
Age group Boys Girls Boys Girls (Total=449)
(n=115) (n=104) (n=118) (n=112)
Micro-organism/microbe 14(12.2) 8( 7.7) 29(24.6) 27(24.1) 78(17.4)
Bacteria 35(30.4) 12(11.5) 11( 9.3) 10( 8.9) 68(15.1)
Virus 17(14.8) 8( 7.7) 6( 5.1) 2 1.8) 33(7.3)
) Fungus/mould 31(27.0) 29(27.9) 27(22.9) 28(25.0) 115(25.6)
Terminology
Germ 3( 2.6) 0( 0.0) 2 17) 1( 0.9) 6( 1.3)
Plants 46(40.0) 37(35.6) 3227.1) 32(28.6) 147(32.7)
Animals 92(80.0) 89(85.6) 109(92.4) 105(93.8) 395(88.0)
Others 9( 7.8) 1( 1.0) 9% 7.6) 3(27) 22( 49)
Positive 3( 2.6) 11(10.6) 3( 2.5) 3(27) 20( 4.5)
Descriptions ~ Neutral 49(42.6) 55(52.9) 29(24.6) 28(25.0) 161(35.9)
Negative 6( 52) 9 8.7) 4( 3.4 7 63) 26( 5.8)
* Total may be more than 100% due to multiple answers.
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Table 5. The features which elementary students think about small organisms

(n=449, %)

Drawings*
Data source
The frequency of responses
" grade 6" grade All participants
Age group Boys Girls Boys Girls (Total=449)
(n=115) (n=104) (n=118) (n=112)

Cell-like/single cells 15(13.0) 4( 3.8) 14(11.9) 10(8.9) 43( 9.6)
Animals/anthropomorphic” 93(80.9) 88(84.6) 94(79.7) 98(87.5) 373(83.1)

Classification 5
Abstract? 2( 1.7) 2( 1.9) 2( 1.7) 0( 0.0 6( 1.3)
Other” 9( 7.8) 11(10.6) 9( 7.6) 9( 8.0 38( 8.5)
Single cell/bacterial cell” 3( 2.6) 0( 0.0) 2( 1.7 0( 0.0) 5( 1.1)
Amorphous/recognizable plant/animal cell 16(13.9) 10( 9.6) 8( 6.8) 15(13.4) 49(10.9)
Morphology ~ Animal-like” 72(62.6) 73(70.2) 79(66.9) 81(72.3) 305(67.9)
Abstract® 27(23.5) 22(21.2) 21(17.8) 17(15.2) 87(19.4)
Other” 10( 8.7) 4 3.8) 12(10.2) 10( 8.9) 36( 8.0)
Microscopic/requires magnification 54(47.0) 44(42.3) 43(36.4) 32(23.6) 173(38.5)
Size and scale Small® 55(47.8) 56(53.8) 56(47.5) 61(54.5) 228(50.8)
Actual size not understood 6( 5.2) 6( 5.8) 22(18.6) 20(17.9) 54(12.0)
Living/cell structures 3( 2.6) 0( 0.0 3(25) 3(2.7) 9( 2.0
Living and ) Lo cesses 102(88.7) 100(96.2) 103(87.3) 10694.6)  411091.5)

non-living P ' ’ ’ ’ ’

Possibly living/non-living 11( 9.6) 4( 3.8) 12(10.2) 3( 2.7) 30( 6.7)

* Total may be more than 100% due to multiple drawings.

Y For example, worms, insects, Y For example, dots, lines, 3 For example, fantasy, cartoons, 9 For example, bacillus, coccus,
% For example, worm, insect, % For example, dots, triangles, " For example, cartoons, 8 Being considered objects as a reference point
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Fig. 1. Examples of scientists studying small organisms depicted by elementary students
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Table 6. Children' scores for DAST-C indicators based on grade and gender levels (n=449, %)
Grade 5 Grade 6

Category Indicator Boys Girls Boys Girls Al panicipants
(=115) (n=104) (n=118) (=112) (Total=449)
Lab coat 31(27.0) 43(41.3) 36(30.5) 51(45.5) 161(35.9)
Eyeglasses 27(23.5) 18(17.3) 28(23.7) 19(17.0) 92(20.5)
Goggles 1( 0.9) 4( 38) 5(4.2) 12(10.7) 2( 4.9)
Physical ~ Mask 6( 52) 4 38) 8( 6.8) 4( 3.6) 2( 4.9)
appearance  Facial hair 6( 52) 1( 1.0) 7 5.9) 4 3.6) 18( 4.0)
Beard 3( 2.6) 0( 0.0) 4( 3.4) 3(27) 10 2.2)
Moustache 2 1.7) 1( 1.0) 3(2.5) 1( 0.9) 7( 1.6)
Tie 1( 0.9) 0( 0.0) 2 17) 6( 54) 9 2.0)
o Research instruments (specify types and sizes) 81(70.4) 79(76.0) 72(61.0) 75(67.0) 307(68.4)
kitjvr;:fgce Technology (computers, TV, rockets) 10( 8.7) 3( 2.9) 7( 5.9) 6( 5.4) 26( 5.8)
Scientific captions 10( 8.7) 1( 1.0) 4( 34) 3(2.7) 18( 4.0)
Male 93(80.9) 40(38.5) 95(80.5) 53(473)  281(62.6)
Gender  Female 1( 0.9) 47(45.2) 1( 0.8) 41(36.6) 90(20.0)
Indeterminate 21(18.3) 20(19.2) 22(18.6) 20(17.9) 83(18.5)
ok Indoors 93(80.9) 81(77.9) 87(73.7) 85(75.9)  346(77.1)
envim‘;rmem Outdoors 7 6.1) 14(13.5) 19(16.1) 23(20.5) 63(14.0)
Indeterminate 15(13.0) 8( 7.7) 12(10.2) 7( 63) 42( 9.4)
Middle aged and elderly 6( 52) 2 1.9) 7 5.9) 6( 5.4) 21( 4.7)
A Young aged 22(19.1) 26(25.0) 22(18.6) 35313)  105(234)
Child 34(29.6) 45(43.3) 42(35.6) 0375 163(36.3)
Indeterminate 53(46.1) 30(28.8) 47(39.8) 30026.8)  160(35.6)
Indications of danger 1( 0.9) 0( 0.0) 0( 0.0) 0( 0.0) 1( 0.2)
Light bulbs 0( 0.0) 3(29) 1( 0.8) 5( 4.5) 9 2.0)
Other Mythic stereotypes 0( 0.0) 1( 1.0) 2( 1.7) 4( 3.6) 7( 1.6)
Indication of secrecy 1( 0.9) 1( 1.0) 0( 0.0) 0( 0.0) 2( 0.4)
Cooperative study* 5(4.3) 15(14.4) 5( 4.2) 11( 9.8) 36( 8.0)
Other comments 2 17) 3( 2.9) 14(11.9) 11( 9.8) 30( 6.7)

* If they describe more than two people or mixed team, they belong to this.
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43 A, e ABS AT RIS B 2EPAE] A4eE FIRE AD YS9
Aoz FEe BHS I9 YL suol B Fohe BEEnh UwslRAY BeAE WL
AT} Togrol(2013)e] A+ Ao M= 520709 < 738ko] Erhal Hu¥ vh JTKKim ef al., 2005; Lim
T W ol e adnke]l A AFE dh= I & Yeo, 2001). A2 B=E AFske Al st
SA% azom, HPEe B2 ATt HAR o ART HE 2GRS APeE nAEGA,
Aok a3tk 2 AFol e Togrol(2013)2] A AETA 2 $8TES AFete AEFEAL, 9
ANBTE HmA Oeel ol s B b, fABHA & asal e wael ¢
Aee ad7le A, 29 o3 HAAE R T S 7 Al mA e A8 SHe T
g A ol T2 = Aot dF= v A F AT F == dfof g
k. A2 Aot AR A7, Bajsh w3 Sse] F3Ad] g ofnjAE wAl
L golgol A, e ABS AT daN 9IS WIE Bz, wbh $4 Fe
= ) st 4 AES A Y © o gk theket S-S Q14)e B 87} ITh(Schibeci,
£ B2 3o wgol tpEolAw, A8 29 & 2000, TS 4L ABE AT HAE
& Q7 A%E wEse Adw BAAAT A TPl YUB Bolel A9 AAT AAse
ol BLE Vel 4 YRS AT BG83 BHE AR AR AL A Fn
A, A9 TS 9 Behtelold ogd B % 9% Aot
oA ¥ 49E RS n 4Y 4A 3 B
£ A d At = Utk 2FEC] xS # 2) HQIE H|w
sl U@ olulA 2 AEA AL, BaFe 7} DAST o] e ek 144 A3, 4
o g AFE AATE Kwon(2005)e] ATl A = Al Hakate] oluzE 53R} 63hd(p<.05),
Tt 5402 wEhI 2L ol AT gd Ao AR 24 A9 <00l
2 st B A3 9 AR YEth(Table 7). 3
Table 7. The results of the t-test for each category in intergroup
Domain Group M SD t P
5 .085 278
Grade —2.033 .042%
6 104 308
Boys .091 .290
Physical appearance  Gender ) =727 468
Girls .098 298
City area 110 315
Region 3.700 .000%**
Rural area .074 262
5 280 449
Grade 1.590 112
6 242 429
o Boys 263 441
Scientific knowledge  Gender ) 230 818
Girls 258 A38
) City area 270 444
Region .862 .389
Rural area 249 433
5 338 AT3
Grade .065 948
6 336 AT3
Boys 333 AT72
Gender of scientists ~ Gender ) -.299 .765
Gitls 341 A74
City area 337 AT3
Region 017 .986
Rural area 337 AT3
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Table 7. Continued

Domain Group M SD t P
5 332 AT1
Grade -.228 .820
6 338 AT3
Boys 333 AT72
Work environment Gender —-.120 .905
Girls .336 473
City area 333 AT72
Region —-.133 .894
Rural area 337 473
5 249 433
Grade —-.056 955
6 250 433
Boys 250 433
Age Gender 057 .955
Girls 249 433
) City area 250 433
Region .900 .950
Rural area .249 433
5 .039 193
Grade —-.329 742
6 .041 199
Boys .034 182
Other Gender —1.581 114
Girls .046 210
City area .044 204
Region 1.076 282
Rural area .035 185

%p<.05, **¥p<.001
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Table 8. The results of the t-test for each indicator in grade difference
Domain Indicator Group M SD t p
Lab coat 2 ?S j;g -.890 374
Eyeglasses 2 igg igj .030 976
Goggles 2 g?i ;Zg -2.529 .012*
5 .046 209
Physical appearance - g ggi ﬁz P i
Facial hair p o4 235 -.602 547
Beard 2 g;?) :Z -1.200 231
Moustache 2 g:j :;Z -315 753
5 .005 .068
Tie 6 035 184 -2.292 .022%
Research instruments 2 2; ig? 2.089 .037*
Scientific knowledge — Technology 2 823 iz 128 .898
Scientific captions 2 823 f;g 1.068 286
Male Z ZZZ izg —-.791 430
Gender of scientists ~ Female 2 ?;2 :;; 943 346
Indeterminate 2 }2; gz; 125 .900
Indoors 2 ;4912 2(3)2 1.175 240
Work environment  Outdoors 2 (1)23 izg —-2.659 .008%**
Indeterminate Z (1);); 3(7)2 814 416
Middle aged and elderly 2 gz; ;2? -1.002 317
5 21 AlS
rae Young aged 2 § 2% . 32? -.716 AT75
Child 6 :361 :481 —.003 998
Indeterminate 2 g;g igg 977 329
Indications of danger 2 88(5) 3(6)3 1.025 306
Light bulbs 2 8;; izz .883 371
Mythic stereotypes > 027 164 1.975 .049%
Other 6 .004 .066
Indication of secrecy 5 005 068 -1.294 193
6 .017 131
Cooperative study Z 83(1) ;i? 847 397
Other comments 2 (1)53 i;ﬁ -2.379 .018*

*<.05, **p<.01
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Table 9. The results of the ttest for each indicator in gender difference

Domain Indicator Group M SD t p
Lab coat ]é‘l)rylz iii ::3‘; 3291 001%
Eyeglasses ](B}?r}l]z ?? ;‘32 1.700 .090
T m B w
Mask Boys 060 238 1.130 259
Physical appearance N girlz gzz ;i:
Facial hair o olo s 1.956 051
Beard ]é?ryl: 28?2 m 1158 247
Moustache 2‘3: 8(2; (1)32 1.042 298
- TR
Research instruments ](3}(1):;2 ??; :Zg -1.282 201
Scientific knowledge Technology ](B}?r}l]z 81; ig(l) 1.419 157
Scientific captions ](3}(1)1_}11: 8(1)8 ﬁi 2251 .025%*
-
Gender of scientists  Female Z‘I’ryl: ggg 335 - 12182 000+
Indeterminate ](B}Tr}llz }22 igg -.017 1986
Indoors 2‘:5{: Z; fég 101 920
Work environment ~ Outdoors ](3}(1):1]2 1 ;? ;;g -1.823 .069
Indeterminate ]é?rylz (l)ég ;2 1,690 092
Middle aged and elderly z(l)r}[z gig ?zg 939 348
B .18 392
o Young aged g‘l’ryl: gzg ‘ 33 (1) ~2349 019*
Child o o ol -1.588 113
Indeterminate 2‘1’312 ‘2‘32 :ﬁg 3382 001+
Indications of danger ](B}Tr}llz ggg 82(6) 963 336
Light bulbs 2‘:5{: :g‘; ?(s)i 1.164 245
o Mythic stereotypes E?r}l/z §§§ égg 1.042 298
Indication of secrecy G(i)r}l]z 019 135 —-1.435 152
Cooperative study }C3i(1)r};z (1)23 §22 -3.044 L0027
Other comments z(l)r){z (1)32 ii; -.581 .561

*5<.05, **p<.01, ***p<.001
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Table 10. The results of the t-test for each indicator in region difference

Domain Indicator Group M SD t p
Lab coat RCJZI 3?2 451(1)2 5.580 .000%**
Eyeglasses RclirtZl ;8; :gg 129 .898
Goggles RCl; Zl 82; igg -.671 .503
City 047 212 B

Physical appearance v ]2:21 823 ;zé = H
Facial hair Rural 06 159 1.087 278
S e m . .
Moustache lglirt;,l géi (1)32 1.547 123
T
Research instruments RCl:rtZl 222 232 811 418

Scientific knowledge Technology RCJZI gzg izé -.336 737
Scientific captions RCl; Zl gi? ?ii 1.819 070
- G e

Gender of scientists ~Female ]S;Zl ?22 ;‘éi 2.047 041*
Indeterminate ISJZI ;;3 i;ﬁ —4.594 L0007+
Indoors lglirt;,l ;gg :?47‘ -.288 73

Work environment ~ Outdoors RCLter ﬁg igi 1.119 264
Indeterminate 151121 ?Zi i?g -1292 197
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Table 10. Continued

Domain Indicator Group M SD t p
Middle aged and elderly RCJZI gg? ﬁi 1.366 173
Ci 258 438

ra Young aged RCl;rtZI j(l)i :gi 1.381 .168
Child Rlirt;,l :425 :496 2466 o147

Indeterminate RclirtZl ;;; :jj 750 454

Indications of danger RCJZI ggg 82(3) .868 386

Light bulbs gzl ggé 1;‘; - 29 770

o Mythic stereotypes Iflirt;/l g?g 1(3]3 775 439
Indication of secrecy ]S;Zl 8?2 ?gi =772 441

Cooperative study RCuiZl ggg ig(l) 517 .606

Other comments RCl:Zl (1);2 ;éz 1.254 210

*p<.05, ***p<.001
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Category The number of people chose each indicator The ratio of people in each group
(N) (%)
70 100
60 :g
Physical jg r
appearance 30 ig
20 30
10 »
Lab coatEyeglassesGoggles Mask Facial hair Beard Moustache Tie 0 Lab coat Eyeglasses Goggles Mask  Facial hair Beard Moustache Tie
(N) (%)
70 100
90
Scientific :2 o
knowledge | 40 o
30
& gender 2 §§
o) )
70 100
920
Work | "
environment | 40 o
30
& age ” b
10 =
0 0
indoors | Outdoors _indotorminate Middie/okderly Young eged | Chid Indotominmie ndoors  Outdoors _indetorminate Middie/oldery Young aged | Child | Indetorminate
(N) (%)
70 100
60 o
50 70
Other 40 o
30 40
20 30
20
N —_ | e | | ° — e B P
Danger Light bulbs Mythic Secrecy Cooperative Other Danger Light bulbs Mythic Secrecy Cooperative Other
[ Gifted group affiliated to the local education office
Group Bl Gifted group affiliated to the institute of science education in the university
L1 All participants
Fig. 2. Science gifted students' scores for DAST-C indicators
Table 11. The results of the t-test for each indicator in giftedness difference
Domain Indicator Group M SD t p
General 359 480
Lab coat Gified 0 498 1.261 208
General 205 404
Eyegl. —.851 .
yegiasses Gifted 247 434 8 39
General .049 216
1 -.951 342
Goggles Gifted 075 265 % ’
General .049 216
Mask —.505 .614
Physical appearance ° Gifted 063 244
. . General .038 202
Facial hair Gified 037 190 .034 973
General .022 .148
Beard Gified 000 000 1.356 176
General .016 124
Moustach 22 .82
oustache Gifted 012 111 0 826
. General .020 .140
Tie Gifted 025 156 270 788
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Table 11. Continued

Domain Indicator Group M SD t p
Research instruments %?:;31 ggg :g? -2.155 .032*

Scientific knowledge Technology Gét:;;l 822 ;fé -.135 893

Scientific captions %i‘:;;l :ggg igg -7.990 000%#*

- N

Gender of scientists Female (g:;zgl igé ‘3‘2; 1.371 171
Indeterminate (z}eil;:erdal 1 32 ;Zi 257 797

Indoors (;I:;dal ;2 g; 1634 103

Work environment ~ Outdoors ((}}eirgerdal 1;‘2 332 .108 914
Indeterminate (gggl :gzg ;?z 1.299 195

Middle aged and elderly Gg:;;l 822 ;é; -1.468 143

1 234 424

re Young aged ZGeiI:er;l . ié? ‘ 3 g ? —1.440 150
Child Gited 247 4% 19% sl

Indeterminate Cz}eir;[eggl 34512 j;g 184 854

Indications of danger %eil;zgl ggg 83(7) 424 671

Light bulbs G(;‘:‘:dal g;i 122 409 683

G 1 .016 124

ot Mythic stereotypes é}:{li{d; ' g(l)(l) . (138(5) 1.130 259
Indication of secrecy Gified 012 1 -.095 925

Cooperative study %irt‘ferzl :(gg iz 1273 204
Other comments %e;:ergl (1)32 izi -1.990 047*

*p<.05, ***p<.001
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