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The purpose of this study was to compare the learning achievement
~.0f the students learning through colored comic books with those

learning through black and white ones.

The sample for this study consisted of 60 Pratom Suksa 5
gstudents of Ban Kud Rang School, Na Chuak District, Mahasarakham
Province., These students were devided into two equal experimental
groups, A and B, 30 in each, by using a simple random sampling method,
Group A learned through colored comic books and group B learned
through black and white ones, with the same content, for 30 minutes,
A 1earnin§ Achievement Test was employed immediately afterwards.
The data was analyzed by using an Independent t=test.

The analysis of the data indicated that the students 1earning
through colored comic bﬁoks gained a higher level of learning achievement
‘than those 1ea;ninglthroﬁgh black and white ohes with a statistical

significance at the .01 level.
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‘6.8 \3pvenavsmund (Retold Classic

6.10 i1dovuoeseniny (War) - - : ‘ - - -
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of the relation between light and matter” {Cheskin,., 1954 : 126)
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un13u (blue) 3w (indigo) wessae (violéet) lusnwsue idunwrdenawia
(ROYGBIV) (@2 <ou-§ &)

nasfusvunnds 1l " uwe1Bousznou” (compound light) gnuwneen sduussd
Pt 1 vfodn tnamuSTu idud LavFunan Tnaenezeqvvevuws” (dispersion of
light) «wWradusovuave-fins (solar spectrum) §ladXewv ~«idradufisavevifiula”
nandoiindud inlnswun ufia (electromagnetic waves)
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so luifie
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(refrangibility) usv@uaeffura9§0afunige useFunvfTuraediifiouiiqn
nasfusedn 1 waiun 1wl inafi insaziien we T aluateiu

nasfamauenaduure (Waves lenghts of light) Guuldwuiedeeelwl
{(Ittens., 1963 : 23)
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1 luresu wafu 171,000 §Hinduas
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2. flsglumsou (millimicron) 1v&esnua my

1 Pedlumsou wWafu 1/1.000,000 f6H w0t
a. Angstrom lodgdnwe A

a Angstrom wnafu 1/10,000,000 ﬁa§Lu91

nerenanuneu3fu (prismatic color) fiem muaduuas mauiidene il

# mauuaiu (Hedlunsou) awd (Lo fissoTuqfi)
TG {reds) 800 - BBO abo - 470
) (oranges) a6 - s80 470 - 820
tiRa9 {yellow) 580 ~ 560 520 - B90
Tk {greens) f 530 - 490 590 - 860
W 13 (Blues) - 480 - 460 850 - 700
A% (Indigoes) aso0 - 440 700 - 760
229 (violets) 430 - 380 760 - 800
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spectrum) fe s;dnm%ﬂﬁﬂunuu&nﬂagﬁuuﬁh5ﬁu1é%hLmu uase 1uandyluvignsd
(impure spectrum) e unuﬁﬁuma%sﬁﬂauﬁtm%n ﬁaelﬁihua:wéﬁ & laaduiia du

Tonnrsnaae v sdue iandusiod
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(Primary Color of Light Compound Color Complementary Color)
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useiuflo (a ray of north light) e \USvuAudedvosuseunnuaed furuazuh idu
Watu wasFlale il iuumiy uwof e vdunvAutossy Foudetouasun
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« ST - r
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1. Huov
2, #wwbov
s. St
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- nrInEUsIRT RN LSuRureriag (i vo arewe tunzes lad e @il
ﬁ%ﬂﬁswsqzswnfmqﬁLﬁu1aﬂn§u€ba€u.q uonwnyof iwloouns fur  senfagiut (Ju
gendudv@fuuonsmIodh nunzifer  dedlu nrsweuwe va1vﬁ*§'mq§famu$ﬂm"ai‘u§ o
v Sghuduna (paints) fisudaznoviidhdgsevaus Fo

1. fo# (Solid pigment or a mixture of pigments)

2. wmzeewd (Paint vehicle or 1iquia medium)

(el #Hazad 2800 : 150)
o

NG aEIn3sun Y Sadewdul na 22 W 1vgunwen v o b uvas 8o
ssuneu JodflaemBud (earth color) wSelasannssuSEnas wafezaosunls tdune
u.a:ﬂ"mmzu.nms‘ga: Wunsulasynas (particle) #fwuqnmedn 1 lunseu

180 #l e FunSadewmdunn erlosnsasindians o deenlud

«fodt@ur (White pigments)

basic carbonate and basic sulpgate white lead

leaded zine

titanium oxide

zine sulphide

lithopone

vHoidwlovs (yellow pigments)

lead chrome and zine chrome yellow
~ ochre

- sienna

- ferrite

- cadmium sulphide

~ organic laes and toners



1Jodd v (green pigments)

- chrome green (iron blue-chrome yellow)

chromium oxide and hydroxide

phthalocyanine

= paris green s§IUITnauUOVEYINY NEuAusTIdIsnovER INAYUAY

praganic lakes and toners

1foffuny (red pigments)

iron oxide

venetian red

tuscan red

red lead

- cadmium selenide

- organic lakes and toners
vWndduhew (brown pigments)

- umber (&ufhienlna)

- éienna |

- iron oxide
fodtds (black pigments)

carbon black

- lamp~black (izun)

bone~black (e-unszgn)
- iron oxide

— organic black graphite

"
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wwu:ueuﬁuﬁw&‘aq wiad delvnauAu o d 19 iduthsuaudun wulsld lewz
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Tnaisinetwesdnicdvelawueiiugugli (primary hues) sen.dudidmedu fe
uae oy 1Wur ez iBu  Tavlednfonasfinuanuas wmavawnaednae weseSsdnun
e Snyayud uszisuudszEm vduedn

woufuesnydud (Theory of color vision) ludegiudena vJu L@nw;\w'm

wiududou  Tnadsinu dnSaSnen meossudninemiaas ladennuvfivounas hud o
- v

> - P e .au:ia - - . ot
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fo’



a6

nouf] lude J4 wss wosiuy vou waulgawd (Thomas Young. and
Hermann Von Helmholtx) lansmia naswiuduovau sfasmnas iiudidgugivecuse
duilee  shunts viudfu q Su Winsnmauginludlguninesuide sy

nouflrey tentiees woSy (Edwald Hering) lanaaaa nas uviudlues

au AR N 1 udugugddd do Suav Fwfes Fifer S iSu wazarafenas iGuium
weT N

choumnuiifeen suad wesasvuSeu wWoufugozswan  noufrves viflne LGuefuyan
woss o wWu@ wdeedusnivds du du ust weuloend foaadiwdss uduiBedssnoy .
(compound color) &umififie narsrudveviugugdifeany fe Jues &1der ues
M iBu  uszélon fie Usangnasanusaeean “nasgdn” (sensation)

nysves i e91sd w.n.ge  qusae  lenemlTluundes “nelnuav
wordemumnas” lundoie "Sedneqlu@Tauszeniu’ woentuded

Senunitfio go 1ourngfuluRrmuve v 1slamuntslver vaduue susssunienie
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e8uaebiv dosfln 4 lalnudewdnia oanas Wiud iintulufivaula instzsandu
Taulu esBurladunas cdaifla q few e e sufudSnindod cduguo vifu
ozn 1% LanLduFurando mavae FLUE vrvaouEguas inBooy tes Sgww sul
1ania w0 udauevfurngn tesaduueslulanyaemaesa afureeiessruf
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aafl \findulutamiantseovmunane 1duf ny §mda g™ 18 wesfoovean
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& P » vAr A
deuy  AheSulpve wwueensdl LA Aune Lnyevsvadauanas Seiduluana

noufizee oeulgend
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# vunRiY Sgrsy THIAAEY Fassuve9ndu
uay 666.2 Earuurnge 4m2,1 1:334
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fn £689.8 wvlale Lo 433.0 1:300
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' L L] '
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waula 4 Snunundy 3 Iulaontaneasesuaunszorwd indsusgdefuavneu (su
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nszaul swdouegded | fervvunge Wivroulanousdqlvidu) <o v enszawBuavesudiu
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fiduBune 81furauunys wasBunodniduligiduidiy  lunue e urfuta iz mhnamasas
L . L a - L] F. Ll L - od L]
Feuuas e WBufes lanen e g 1 dudlg cfiu Lhiu Louru
] - - o
fave q #sviuidumnugBnveutszaman (optic nerve) du.ifinvnnaa
- - - - = -, ’ "
n3z iWonvoed 1603 aanduuwsiimauBundszameriszgin Sie Asaw v Su wes
fnflusasiicuiiuo 139fiezgin Hiden WDy €U uesuRS GAWENEY  NITUIUNTI
- L] .
vouns iuinuaFeivenlu trbuuezluswes dolufalonsvuunour malnusvssuu
Uszormfl La3fuuaseun e tdusdels rude wuiflauuasia
. - - - L]
nasfiewe s wWiunmane q laf ilsvemnsszvauve vusesandrngu s agan

TroWuno< e (cornea) nouusad-ume™ (pupil) snduvmvesimwuman dedu

veudyu shussezgniusauiu vitreous humor ldenuwuwisfun (retina) wef
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(1foswotgliuun®) wde (3Burecfuszamusduoy uasezsum wiEnludy wasiuds
"sensecells” wouvwan fo sen (rod) uszleu (cone) iwas@ulsemss-wanios
vianas infaulmdenssumiwlulnsoes (bipolar cells) iwagUsze-man (optic
nerve) usssvnssuslufuminesau occipital lobe o utem tugfin 4 1dunwmezla
uss8ozls

n3fturom tinsuondiu 19u  Wikd Burvon 1duiiihoe wlouend@adly wiou
rudy q #1duiulf msasdszarmduiifotige anfnamuumsa westudabe

oman fo leu uez 00 dssomleunwuaddudons q Uase

v w1 uszon Uazemlsudunile q Suled 1Fen avleuveviwiledla inshyntu
Teuduso suwrmirdunuleuftvan  maugin udSelialusnsssuan rursftaadmiae
vy msazvasamlmuvhqenue nfouslszsmann Sous sfiu 1luel Ineouuss tnaun
i sans ivul idunas Wiudl$805uns "rod vision®
 Hoaafiud Wdudefifm uduiusiu  AuisqieadevAuiiunefieane 4 asen®ia
#iidnEware Fadszoriuuas (uded! Lamuogyn iffe 1Fo4u Beundufucunazienduly
AvEm31919e Faber Birren 1alvirus (HenfuBussm audaiusszviredunatuih
"Color is not seperate, it is integral. It is not surface; it is
substance., It is primary in human sensation, for everything, seen
by the eye-space included is colored Experience of it is constant,
even with the eyes closed and in total darkness." (Birren. 1961 : 7)
nmlavszemaniduindoetugfy 1o rediininamasesruma ludszam
sulenisviv (The 5 human senses) o nave g Syn §u wesdudeliu Yszamendese
whwaf vt tndooFugfe a7 o dwud  UszemyRiduioe 7 e iwud  Ussemidundu
2.6 o3 1oun dssamulaon afrwmle 1;5 Wos 1wue uwasdrzamnaeiuad o
1 wediaud wiadu  usnsandduloderes mennradum e e 13 lundeEe "New

. - o« — L ]
Horizons in ¢olor™ i18wuiSevlne a1eas194%s WLuBT (UD LU SEUWEINeT
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e fulauanas (vision) 2n fim i LAle Yo vunfudsingnastiingey Lol Tréeom
vovIeniuumnfivseuns 25 wdstamanueznaeSa (mind) wezlaghsa FUnMuUes
W anasden wmdius oo lnade FessuouhunsT el

Vision is a remarkable sense, involving a number of fascinating
phenomena. Only in recent years, however, has its magic Been
adequately studied and analyzed. Use of the eye and mind may
consume as much as 25 percent of the energy of the body. Good
health is essential to go vision and good vision to proper
health, (Birren. 1956 : 8)

nAs e 1 L eI Auin T A B8eine

S

luursadvurasoutoudh 13m0z Wludaguiontanaznifian sauueidu e uda’
{stimuli) 191 (stimulate) savnaswesisalvusnentsroveunveanly vwvaunas
| e - ] o d? L3 '
vouihs 131G eiEnBnane szuuUsEEmus vIyBENN wezENATE WWRBUD 1YY (mood)
fidaloma (temperament) uszwednsin (behavior) lg
#¥n 1dudle (3ameuon (exteneral stimulus) eu-sndefuywigawrsodule
nwinyfule ua:ﬁaiﬁsﬁaﬂoﬂuiﬁnﬁﬁﬁ q 4Ty HuLomu NISIUNITRE SaTu  LASMUDS
Wouwa ey s wneunodrzeuLIEEIT A wieand lanshuandauns ofu ivwrluvos
ﬁnwﬁﬂﬁmau w90 § 1fvng e s gnvae inlovues onuiu wéo 10 luaguuvie maw
Liuda ssﬁswﬁ1uﬁh1uw-oEQMuwv ergdnouquunc lyume evundy 1 L3ien wgdn ool
sz #uduile i@ nBnane sz vuuss e mAslonamuaueasaeeu  walesa#ina
8 oo b w .
udotufinrazans iumle aogangfinauluvovls
luusuo e8asnenanBe nsdufanvdnyussa-mitdond wis (visual
perception of color) lanwuriiusugdtudd o
~ wav (red)

- uh8u (blue) : ]
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- fer {green) -
- widow (yellow)

uazéqBugll {secondary colors) nild #o

iy {purple)

wWWervuungw (blue-green)
- \frssvasu (yellow-green)
- wu (orange)

#ougu (warm colors) Jud¥iiithondudiu (short-wavelength colors)

fio i Frnuaziini@n  wazf18ousznoufo @1 Feondo i L JusotelnoeroniionSoRemes .

feunsuogummad fu 1fosovgezgin k:ﬁﬂﬂ)u‘;‘l \niauspuwvoanly
f#usn:zHununelv1hin emotional reactions sedf
Funo n"ﬂ;fﬁn-audu souuse nrzqulnbuou uanér (ou Lfonuss
tden B
Es'l'xi' ﬁﬁiﬁfﬁn— e ai:ﬁ;u ABUTTIIOULIY UATUIAAT
&y ﬁ‘n‘\iﬁizﬁn&‘i‘ii’io u‘?qﬁﬁ' wosls iduan
findios  nlug@n-9139 nuw Usandfon iAsmesn e
#1fus  whlagan-qués sadu ns::v]gr‘vsz 131 uRzWnRDY
#h s valngan-aswawe To s svuiey &nds vBon by
finv w"ﬂﬁiﬁﬂ-a’eu 1Seu Wm&"lﬁ wWouvn vavefeniv uleeswan
thiean  vhingEn-ougu uwvusw fuAe uas vA3A
Fwnn  whlagén- L%’uum?ﬁ soulou wesiasn
nsdnwAuAl 9 Lﬁ:uqﬁuﬁ’mm:é'—mﬁwﬁnuﬁ‘lu#uéa'w WAANTINATO U wWensu
perception #ficadnae 4 s unqseemawirufeenifemssnrdnenssuAEns uas
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suguilfiuey aﬁuuqu

Fenszvo synrefliico uils v fudesuanauin unztuogfiudUssnay (factor)
wewost 1wl Ustaman Fruad oqun mauvszdule as  euwleseezuo i
(visualize) Swanyodudiiid wviovluaguon q Sneundvooue viusvuy (FerAulld
thrnv (violet) Yup o B19919

te, 0Y, s,luwa‘ (A.H. Munsell) #i8nvgluidoonquivosd aerdung
aéﬂun-swa’cm U TIul 15;1'!.1'0‘11“{2510.\1 \Sn o umnsIvfrinyg (pigments) weves
nvafinewosvwgflavszanedu uas 15ansa "ssuvuiowuida” (Munsell System
of Color) lafuseesan U.S. Bureau of Standards usz suenqashdy q wetwen
wenuo s ANl sm¥ge wwina

yuige lonhveagueudBuovivde Stvevdaonre &l o

1. Hue (Name of color) waunufis evoudae q fus119en unv
wley e ane Wudu  nm “avsodvooiu ma‘(l"h.xhs;u hue wheel) la¥nlvwd
to 8@ Treuueidu

1,1 Suguglvnd do
ary (red)
wEne (yellow)
wder (green)
wndu  (blue)
ans (purple)
1.2 @yBugiivad fe
wifiev-umy (yellowrred)
1fua-wlas (green-yellow)

s uSu- e {(blue-green)
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wv-uh 3% (purple-blue)
ups-y (red-purple)
fvier1eniutdes "n13g@n’ (sensation) @navidewun 10 @ idu
wn (achromatic) shu w4 wezvs 13115unsaduwan archromatic uszlyforn
tdu hue uaidu value Fesznamimaly
2. Value (Brilliance) w4%e (Brightness) sduguaudHuovéin Ausvne

fumausitsussmeufla (lightness and darkness) yuwwe lonn value, seale

voeiidol]
value ' ‘ unua o fginual
T (White) ..vivecevevecncocesansonae 9/
s3v9wn (hight light) 8/
19 (light) .........;;....,;..;..;.. 7/
31008 (10W 1ight) seieeveresnseocnns 6/
"Uname (middle) ciiicencsrsesccsesess 5/
fauos (10W aYK)  seveecscccscccccsasse 4/
99 (dark) .ceeeeccnsssssccscescoscscans 3/
fiouan (high dark) ..cececescecconconas 2/
P71 (DLACK) sevevecsvoscrascovnsnsssone 1/

Su (@S value gogem @ahidudis value anga
3. chroma (Intensity or Saturation) aueud®usedilifusfu strength
and weakness woud Frouwite Fumvwa 1Funlosnd hue Alud intensity uaezf

value lustduars  fuwiu
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Color effects

1. SFgueudBinooqwniiof 1Sonaa “Aauauaen” (optical illugion) wds
n1Im9a. puEuliR I mascuhaalTlunsonuas (deéoration} o Saiv
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3ﬁﬁﬁusﬂ€;uﬂ§=uﬂme1ﬁtﬁu{ﬁ
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COLOR + WHITE 9z ifim TINT
WHITE + BLACK %% ifin GRAY
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Sl
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