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NARONGTUM SRI-UBOL : GRAPHIC DESIGN TO COMMUNICATE
CHARACTERISTICS OF PHYSICS CHEMISTRY AND BIOLOGY FOR HIGHSCHOOL

STUDENTS. ADVISOR : ASSOC.PROF.ARAYA SIRKANLAYANABUTH, 189 PP.

The objective of this study is study to determine the characteristics of physics, chemistry, and
biology. And the use of elements and principles of graphic design that can communicate these
characteristics to the target audience. The aim is that the results of this research can be applied in the
various educational media as appropriate.

In the research method, the psychology concept and theories of Raymond B. Cattel is use in
questionnaire for the 13 teachers of physics, chemistry, and biology to determine the characteristic. Then
the theory of elements and principle in graphic design are use in the questionnaire for 11 experts in
graphic design to select the suitable element and principle to be use in another questionnaire for the
400 high school students aged 16-18 years in the Bangkok. The results can be summarized as follows:
1. Characteristics of physics is 1.1 Venturesome, Practical, and Self-assured. 1.2 elements of graphic is
Vertical line and Geometric. 1.3 Thai typefaces of is Concealed. 1.4 English typefaces is san serif
typefaces 1.5 Colors are Vivid, Bright Strong tone. 1.6 Principles are balance with color. Repetition
Rhythm and emphasis by the contrast of the texture. 2. Characteristics of chemistry is 2.1 Experimenting,
Practical and more intelligent. 2.2 Elements of graphic design are Zigzag line and a Geometric 2.3 Thai
typeface is concealed typefaces. 2.4 English is serif typefaces 2.5 Colors are Vivid and Bright tone.

2.6 The principles are balance with the colors. Rhythm by Repetition Rhythm and emphasis by contrast
with value. 3. Characteristics of Biology is 3.1 Feminine, Controlled and More intelligent 3.2 Elements of
graphic is Horizontal line and Geometric 3.3 Thai typefaces is concealed typefaces. 3.4 English is serif
typefaces. 3.5 Colors is Vivid, Bright and Strong tone 3.6 Principles is emphasis with size. Adjust balance

with shape. Rhythm by continuous rhythm
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3.4 n1ganasrlsznauniaisaRail (Principle of Graphic Design)
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3. Principles of Two-Dimensional Design, Wucius Wong
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3.4.1 ANANAA (Balance)

pRNNeTia NSt uTinreussl e v esiesiig
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asAlsznavdaily, 4nsda agsniing, (ngawnne: RuWA, 2548)
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NINT 47 AINANARLBIUATIN

(3) ANNANAATaA (Balance of color)
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(5) mﬂmu@mmﬁﬂmq (Balance of direction)
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(6) mmam;mmrﬁ%mm (Balance of position)
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3) annAr2dL&U (Balance of line)
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3.4.2 312z (Rhythm)
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nIsLiusneNgaL 7 63.64
natiuaanssfiaguannsay 5 45.45

RNt P HD G NI 3 27.27
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2UNAVRILEL L EIPATG 9 81.82
AAnenaaLdu RS 7 63.64
71§191321AEUR PRI EN[ES Tl Tar 9 81.82
gilseiisnuuduns 7 63.64

Vivid Vivid tone 8 72.73
Strong tone 8 72.73

ANAN:9 sinanesszinniiniilss 9 81.82
nulng inanuTlszinniinuan 6 54.55
FinAng IRNAARANEN 6 54.55
BN TEGIRHTIEGAEN 7 63.64
FANNNUL LN LTS 7 63.64

UYL AN Y 9 81.82
nsiudasln 7 63.64

Nsfisveanaunn 7 63.64

NIFLULAZNTAN 6 54.55

AINILNITRAL 8 72.73

n3faudasstleng 7 63.64
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PYTNANAATBA 7 63.64
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1UNATRILEL Eunun 8 72.73
AU 2 18.18
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Vivid Vivid tone 8 72.73
Strong tone 8 72.73
Bright Bright tone 5 45.45
Pale tone 2 18.18
Very pale tone 2 18.18
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falvny datiae Fas s.9.q0AnANwsT | s.adgyynsAns | 9.9.8539020 L.I.UAUNTIATIY | ATHUUIIN Forqy
s 11 | Wy 81 70 79 75 305 80.26
12 | 96 72 88 72 328 86.32

g 21 | W90Adla 60 74 72 67 273 71.84
22 | Fmiiudunss 43 34 37 23 137 36.05

S 31 | vl 36 47 32 39 154 40.53
tng 32 | whadu 49 49 58 45 201 52.89
a3 41 | BN 56 49 49 49 203 53.42
S| 4 | i 51 52 54 49 206 54.21
AH 51 | funad 79 40 65 51 235 61.84
A8 52 | augadnd 47 54 56 44 201 52.89
6.1 | Wi 70 53 73 62 258 67.89

62 | Nl 55 50 63 57 225 59.21

63 | funamneg) 39 49 33 42 163 | 42.89

6.4 LANFNARERANIINUE 47 36 36 30 149 39.21

Koz 65 | g 39 51 38 39 167 43.95
6.6 | douguin 54 54 49 49 206 54.21

67 | fouiwnzione 76 56 64 54 250 65.79

6.8 R e e AT 62 49 53 39 203 53.42

74 | dniseddimin 22 42 31 37 132 34.74

v 72 | finfusediuls 80 68 68 64 280 73.68
73 | fnusesgunss 46 40 36 37 159 41.84

7.4 LA I ATRLANGNS 36 48 43 34 161 42.37
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gA&nd dalnai| datiaea ANaULH 5.5.850nANue3 | 7.5 0uansaa | 5.5.&63 0 3.5.UAULAN FINATLUY a8y
vivid 22(22.1 Carmine R/V 84 69 66 54 273 71.84
22.2 Orange YR/V 63 60 29 47 199 52.37

22.3 Yellow Y/V 66 59 27 49 201 52.89

22.3 Yellow Green GY/V 41 42 11 25 119 31.32

225 Green G/V 33 42 13 22 110 28.95

22.6 Peacock Green BG/V 32 32 21 19 104 27.37

22.7 Cerulean Blue B/V 62 57 30 41 190 50.00

22.8 Ultramarine PB/V 73 51 42 38 204 53.68

22.9 Purple P/V 48 46 33 30 157 41.32

22.10 Magenta RP/V 29 34 19 24 106 27.89

strong 23|23.1 Rouge Coral R/S 66 42 49 42 199 52.37
23.2 Persimmon YR/S 47 35 24 30 136 35.79

233 Gold Y/S 51 34 26 34 145 38.16

23.4 Grass Green GY/S 38 29 14 23 104 27.37

235 Malachite Green G/S 21 17 14 26 78 20.53

23.6 Jewel Green BG/S 26 21 15 25 87 22.89

23.7 Light Blue B/S 42 32 26 35 135 35.53

23.8 Sapphire PB/S 40 31 26 29 126 33.16

239 Violet P/S 52 40 27 29 148 38.95

23.10 Spinner Red RP/S 18 20 11 18 67 17.63

bright 24124.1 Rose R/B 24 23 21 30 98 25.79
24.2 Apricot YR/B 22 15 19 21 77 20.26

24.3 Canary Yellow Y/B 38 21 20 33 112 29.47

24.4 Canary GY/B 20 20 12 16 68 17.89

24.5 Emerald G/B 19 18 11 17 65 17.11

24.6 Turquoise BG/B 25 14 16 21 76 20.00

24.7 Sky Blue B/B 32 33 29 31 125 32.89

24.8 Salvia Blue PB/B 25 19 23 25 92 24.21

24.9 Lavender P/B 22 15 10 15 62 16.32

24.10 Rose Pink RP/B 25 19 16 18 78 20.53
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a Carmine RV 58.95 .
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Yellow Y/V 54.47
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Cerulean Blue B/V

56.05

Rouge Coral R/S

52.37
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daluny Intiag o 3.9.43ANANUR 5.9.4000ay199RM 5.2.8559NEN 7.9 UAUNTLATI TINATLLU SeIng
8 8.1 | uueu 57 60 53 43 213 56.05
8.2 | vhuan 79 70 90 63 302 79.47
9 9.1 | wwAdna 69 62 77 55 263 69.21
9.2 | fuflidumse 31 34 26 29 120 31.58
12 10.1 | vlds 56 55 48 43 202 53.16
10.2 | vhuen 39 42 43 41 165 43.42
11 11.1 | Ananeile 32 28 28 27 115 30.26
11.2 | #i 57 49 58 47 211 55.53
11.3 | liflde 56 57 43 43 199 52.37
12 12.1 | Snanung 54 60 69 49 232 61.05
12.2 | Anassnassiond 79 60 56 60 255 67.11
12.3 | AadaeiiAn 65 52 56 40 213 56.05
13 13.1 | Vudesliiniu 49 46 58 45 198 52.11
13.2 | viuunedag 39 49 44 41 173 45.53
13.3 | Fameauag) 38 44 32 41 155 40.79
13.4 | wanuiirmeins 36 33 20 27 116 30.53
13.5 | sdugilinsituio 50 50 42 48 190 50.00
13.6 | feudwnzaesys 41 46 53 41 181 47.63
14 14.1 | forudouriwing 40 50 54 51 195 51.32
14.2 | wiudaensey 37 47 a4 41 169 44.47

[40)



FIN399 22 ANIWATZTLLLABLNNINETUaIAUsE N uN A uATBARNT KNz anTLNgHLTIN e

Al dalnal | datiasn anurauyd 5.5.85AnANUT 5.5.8uansaa 3.5. 8033080 3.5.UAULATN FINATLUY Saaay
vivid 25|25.1 Carmine R/V 81 62 38 43 224 58.95
25.2 Orange YR/V 67 46 40 47 200 52.63

25.3 Yellow Y/V 62 53 46 46 207 54.47

25.4 Yellow Green GY/V 47 38 24 32 141 37.11

255 Green G/V 41 38 18 31 128 33.68

25.6 Peacock Green BG/V 44 29 20 27 120 31.58

25.7 Cerulean Blue B/V 62 37 33 38 170 44.74

25.8 Ultramarine PB/V 72 43 39 37 191 50.26

25.9 Purple P/V 74 45 48 46 213 56.05

25.10 Magenta RP/V 57 35 43 44 179 47.11

strong 26|26.1 Rouge Coral R/S 65 38 36 41 180 47.37
26.2 Persimmon YR/S 53 33 25 39 150 39.47

26.3 Gold Y/S 55 26 26 40 147 38.68

26.4 Grass Green GY/S 40 37 15 31 123 32.37

26.5 Malachite Green G/S 38 24 8 30 100 26.32

26.6 Jewel Green BG/S 35 29 14 27 105 27.63

26.7 Light Blue B/S 50 31 28 33 142 37.37

26.8 Sapphire PB/S 52 31 28 35 146 38.42

26.9 Violet P/S 61 32 41 40 174 45.79

26.10 Spinner Red RP/S 45 23 35 33 136 35.79
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pLigtipplilR da B3ad 5.5.838nANUe3| 5.5 deyaunsane| 5.5.803Inen | s.5.udwen | nazuuy ja8ay
15 15.1  [wu39 U 54 58 63 52 227 59.74
15.2  [uwide 43 56 34 45 178 46.84

16 16.1 [152N 55 55 65 55 230 60.53
16.2  |éudldunse 52 41 53 37 183 48.16

17 17.1 | alse 69 58 52 50 229 60.26
17.2 |¥iuanm 33 40 30 40 143 37.63

17.3  |uwaisu 38 54 37 38 167 43.95

18 18.1 |Aeanaiia 32 31 32 30 125 32.89
18.2 [findiv 60 44 55 49 208 54.74

18.3 |laifivdiv 69 56 45 47 217 57.11

19 19.1 [dafdudraduaziiniin 60 49 59 52 220 57.89
19.2 [Wiudauula 78 53 66 51 248 65.26

19.3 [wiudransau 41 46 38 38 163 42.89

19.4 [Wiudaatuannsay 58 56 56 46 216 56.84

20 20.1 |[AQFAUARIUUAT 62 64 63 49 238 62.63
20.2 |0 UAALUULEUY 54 51 42 51 198 52.11

20.3 [daauqasilse 86 54 63 55 258 67.89

20.4 |deduaalnaUIniln 47 45 41 38 171 45.00

20.5 [0 UAATANUR 60 46 35 48 189 49.74

20.6 |dn UAALUUTALN 41 38 59 42 180 47.37

21 21.1  [Vduwvindu 33 46 42 32 153 40.26
21.2  [LIuunge 30 40 42 51 163 42.89

21.3  |[uRuaszuasd 40 49 51 36 176 46.32

21.4 [1RaunaMIgZIINURD 38 41 36 32 147 38.68

21.5 |&Ausdsvdadnm 30 45 43 31 149 39.21

21.6 |[A@A9IMIER LA 89 65 80 64 298 78.42

21.7 |daudemizaadnya 47 44 44 39 174 45.79

21.8 |daudemizaasyatiuliivingy 43 46 30 29 148 38.95
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&nen | dalve | dadan AN UL ss.asdnAuue? | s.5flaunsam | ssae3inen | ssufue | swwezuun | saoas
vivid 27127.1 Carmine R/V 40 29 23 29 121 31.84
27.2 Orange YR/V 47 31 19 29 126 33.16
27.3 Yellow Y/V 59 44 34 39 176 46.32
27.4 Yellow Green GY/V 100 68 71 73 312 82.11
27.5 Green G/V 90 58 58 56 262 68.95
27.6 Peacock Green BG/V 55 41 31 46 173 45.53
27.7 Cerulean Blue B/V 58 32 32 33 155 40.79
27.8 Ultramarine PB/V 51 29 23 37 140 36.84
27.9 Purple P/V 21 15 7 20 63 16.58
27.10 Magenta RP/V 23 17 12 17 69 18.16
strong 28(28.1 Rouge Coral R/S 32 23 19 32 106 27.89
28.2 Persimmon YR/S 49 25 20 28 122 32.11
28.3 Gold Y/S 60 41 27 39 167 43.95
28.4 Grass Green GY/S 91 60 68 54 273 71.84
28.5 Malachite Green G/S 72 48 50 55 225 59.21
28.6 Jewel Green BG/S 51 30 32 39 152 40.00
28.7 Light Blue B/S 49 32 33 33 147 38.68
28.8 Sapphire PB/S 44 26 18 33 121 31.84
28.9 Violet P/S 26 19 4 18 67 17.63
28.10 Spinner Red RP/S 24 16 11 14 65 17.11
bright 29129.1 Rose R/B 36 22 27 24 109 28.68
29.2 Apricot YR/B 44 27 29 28 128 33.68
29.3 Canary Yellow Y/B 57 40 38 29 164 43.16
29.4 Canary GY/B 83 66 72 62 283 74.47
29.5 Emerald G/B 68 48 51 47 214 56.32
29.6 Turquoise BG/B 41 29 36 35 141 37.11
29.7 Sky Blue B/B 52 28 40 36 156 41.05
29.8 Salvia Blue PB/B 41 23 25 24 113 29.74
29.9 Lavender P/B 37 16 18 19 90 23.68
29.10 Rose Pink RP/B 44 23 26 19 112 29.47
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