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# # 6280126627 : MAJOR SCIENCE EDUCATION

KEYWORD: Innovative Learning Media in Biology, Augmented reality, DNA Technology
Radchanon Ditcharoen : DEVELOPMENT OF INNOVATIVE LEARNING MEDIA IN BIOLOGY MIXED WITH
AUGMENTED REALITY ON DNA TECHNOLOGY FOR PROMOTING BIOLOGY CONCEPTS OF SENIOR HIGH
SCHOOL STUDENTS. Advisor: ATSAWANONTHAPAKORN THANETWEERAPHAT, Ed.D.

This research was a research and development. The main purpose of this research was to develop
innovative learning media in biology on DNA technology for senior high school students. The research process was
divided into 4 phases. Phase 1: Study basic information about the characteristics of innovative learning media in
biology on DNA technology, the target groups in this phase were 5 biology teachers and 5 curriculum designers in
biology courses in schools. The research instrument was the structured online focus group note on information
about characteristics of innovative learning media in biology on DNA technology. Phase 2: Design, create and
evaluate innovative learning media, the target groups in this phase were three content experts, three learning

media technicians, and fifteen 111"

grade students who have had the experience of studying DNA technology. The
research instruments were 1) the innovative learning media in biology on DNA technology, consisting of 4 topics
and 2) the assessment form for the suitability and consistency of innovative learning media, which is a 5-level rating
scale. Phase 3: Experimenting with innovative learning media, the target groups in this phase were a biology teacher
and eleven 10" grade students who have no experience of studying DNA technology. The research instruments
were 1) the innovative learning media in biology on DNA technology revised in the previous phase and 2) the 20-
item biological concepts test on DNA Technology in the form of a two-tier multiple-choice test. The items difficulty
value, discrimination value, and reliability value of this test were 0.36-0.79, 0.43-0.71, and 0.77, respectively. Phase
4: Evaluate and improve innovative learning media, the target groups in this phase were a biology teacher and 10"
grade students. They were the same group after experimenting with innovative learning media in phase 3. The
research instruments were 1) the assessment form for satisfaction to innovative learning media, which is a 5-level
rating scale and 2) the structured online focus group note about the opinions on innovative learning media. The
collected data were analyzed by descriptive statistics, effectiveness index, and content analysis. The results
showed that the innovative learning media in biology on DNA technology that combines augmented reality and
science kits was assessed for the suitability and the consistency of innovative learning media were assessed by
experts, single group and small group of 11™ grade students were 4.41 (SD = 0.58), 4.26 (SD = 0.59) and 4.22 (SD =
0.66) respectively, with the mean scores at a strongly agree level. The average score of biology concepts about DNA
technology after experimenting with innovative learning media of 10" grade students was more than before
experimenting with innovative learning media. The effectiveness index of innovative learning media was 0.4783. The
average scores of satisfactions to the innovative learning media of 10" grade students and the biology teacher who
used innovative learning media were 4.38 (SD = 1.20) and 4.90 (SD = 0.31) respectively. The mean scores of these

students and the teacher were a very satisfying and most satisfying level, respectively.

Field of Study: Science Education Student’s Signature ...

Academic Year 2020 AdVISOr’s SINAtUIE ....ceuvvieeieieeeesees
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1.4.3 wqwﬁmiﬁ'fmimuﬁlaﬁaaﬁtﬁﬂ (Cognitive theory of multimedia
learning)
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wuluvieind (Conceptual diagnostic tests) 1uleseasiianisuszifiunyuiunisusediunluvie
<

=& a o a . . a o ' &
Fedruuniidnvausilunuunaasunuuidonnou (Multiple choice) LARINLANATIAD

wuunageullasviouandseudlanedtunluiaminiagineladaay

weananAIesiion1susziuves Mintzes et al. (2001) uds Faflindeile
AU iunTuieives Kic and Saslam (2009) 303unelid1 n1suszdiualusiainig
Frinenegadiuseansnmsududesiadiandefiefimuivan wu felused (Concept
maps) LUUNAdOULUUIaDNAaU (Multiple-choice tests) N13dun1wal (Interviews) 533819

LUUNAEDUINARIUUULIAONADUADITEAU (Two-tier multiple-choice diagnostic

v
I

. = a 1% o P i o

instruments) FudunisuseliuanudlavesdniseulanduwaziredanisinaziunLaz
WY wuudssiiudssinniisenauiie 1) Terniunaziiiben wag 2) wanainldly
n1sneuAnINd1eiuY wansitegdlunng 3 lunasiarsanliasuuu §iseulsdasnay

Aanulvignaeang 2 duidslasunzuuy

Item 7 Which one of the following is the best description of a gene?

[ ] 1. The smallest unit of structure in a chromosome.

[ 1 2 Asequence of instructions that codes for a protein.
[ ] 3. A segment in a DNA molecule.

[ ] 4. Don’t know.

Reason for the above:

[ ] 1. It is about the information of a gene for producing a characteristic.

[ ] 2. It is about the structural relationship between a gene and a chromosome.
[ 1 3 lItis about the chemical nature of a gene.

[ ] 4. It is about the gene being a protein.
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AMNINYBILATRHENIEUN15TY

1. anmvastarmaulumsaunuinguesuladuuuiilaseainases deyaiugiunelmiu

anwauzvasiaudnnITINISIsEUITIINeITes wAlulagn19fLduLe
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domaulumsaunuinguesuladuvuilasiasiaies Joyanugiuielfudnvue
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YOIFRUIANTIUNITFTEUSTIING T waluladnsiduie dwsungdiinewazdiieiviey
anutlemdndugeenuuundnansaniufny) 51839183381 Tn15059980UAINRTITY

dy ¥ ! v IS v v a ¥
WenidigAdsiiaiuaenanes (Index of congruence, 10C) Inuynssanal lana

[

A15MSIABUAIY

a

M1519 asunanisuszidumnunsudulenimgadvilaiuaenanes (I00) ngENTIAM Al

q

=

vostamalunisaununguesuladivuilasainases Toyaiiuguiediudnuugvesd

winnssun1sBeusTINe T waluladnemidue dmsuagdiiven

JoA1nu Anviinnudanndas (10C) AUNUNY
1. 1.00 Tnlngennans
2. 1.00 Tnlngennans
3. 1.00 Tnlnaennans
4. 0.67 Tnlngennans
5. 1.00 Tnlngennans
6. 1.00 Tnlngennans
7. 1.00 Tnlngennans
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M1519 asunanisusziduanunsudailommegenvilaiuasnaaes (I00) IngENIIAMA
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=

vostamadlunisaununguesulatiuuilasaineses Toyaiugiuiediuanvuguesd
winnssunsseuiiinenses walulagnsddue {lsrmngiuilondadudosnwuy

VANgATANUANYY S99 TIINN

JoA1nu ARrdAUaIAARDY (I0C) AUAUNY
1. 1.00 Taloaonnans
2. 0.67 Talsaonnans
3, 1.00 Taloaonnans
4. 1.00 Tnlaaenmans
5. 1.00 Tnlaaenmdans

HAN1IATINERUAIRTAdenafes (100) vestemaulunsaunuingueosulai

)~ Y] = ) 2 o a YN a 44' a a
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dmiunsTiinegn iU 7 98 LasdmSuiiedvigaiuiilent 91udu 5 e Ay
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ANUAeRAdBRAagluYe 0.67-1.00 LansivednuiianuaenafeiuingUszeasd
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V937903 UL UUUTEEUANIINEAULAL AR BIVRIFRUINNTINNTTHUITVINGUTBY
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daui 1 deyaniluvesgnauuuudauniy

4o Anriinrudenndeas (10C) AUNUY
1. 1.00 Toloaennans
2. 1.00 Taloaennans
3, 1.00 Taldaonmnass
a. 1.00 Taldaonnaes
dauil 2 szuauRaiukasfesusLuz YR B giTinedeuTanssunsBeus
4o Anriinrudenndes (10C) AUNUY
1. gl
1.1 1.00 Taloaennans
1.2 1.00 Talpaonnans
13 1.00 Taloaonnans
1.4 0.67 Taldaonnans
15 1.00 Taloaennans
1.6 1.00 Taloaennans
1.7 1.00 Taldaonnass
18 1.00 Taloaonnass
1.9 1.00 Talsaonnans
1.10 1.00 Taloaennans

2. fMuUNTseRNULULED

2.1 1.00 Taloaennans
2.2 1.00 Taloaennans
2.3 1.00 Taloaennans
24 0.67 Taloaennans
2.5 1.00 Tnlpaennans
2.6 1.00 Talpaennans
2.7 1.00 Taloaennans
2.8 1.00 Toloaennans
2.9 1.00 Taloaennans
2.10 1.00 Talpaennans

3. funsaaEEuNsEeug

3.1 1.00 Talpaennans
32 0.67 Toloaennans
33 1.00 Taloaennans
34 1.00 Taloaennans

3.5 1.00 Salsaonndas




182

M1519 asunansUssluAunsudallommegarviiniuasnases (100) IngENIAm Al
V93790 UL UUU T LA NI EAULAL AR BIVDIFRUINNTIUN T TEUITVINGUTBY
o

wialulagnemdue (@ msutnisoutulsau@nw it 5 Auudszaunisalisousaanalulad

a &
N19ALDULD)

duil 1 doyanaluvasgnaunuugauniu

h) ANNYANUEBARABY (I0C) AUNUY
1, 0.67 Soldaanmana
2. 0.67 Talsdanmana

¥
=

daufl 2 szauanuAaiunastalsussuzvastiniBsuniseiouinnssunsteuiiainen

b Avaludannaas (10C) AUNUY

1. AuLlaN

1.1 0.67 Talsaanmana
1.2 0.67 Taladanmana
13 0.67 Soldaanmana

2. AMuUN1sRNIUUED

2.1 0.67 Talodonnass
2.2 0.67 Talpdonnass
2.3 0.67 Tnlpdonnass
2.4 0.67 Talpdonnass
2.5 0.67 Tnlodonnass
2.6 0.67 Tnlpdonnass
2.7 0.67 Talidonnans

3. funrsdaasunsiEeus

3.1 0.67 Soldaanmand
3.2 0.67 Soldaanmand
3.3 0.67 Joldaanmana

U U =) 1 ¥ o a
HANISNIIAABUAIATUAIINEDAAADY (I0C) vosTorainlutuulsziiiu
ANV ALLALARAARBIVDIFOWIANTTUNNTITBUS dTUNTEINY T 25 U8 uay

dwsuiniSey 31w 13 de dardvilauaennnedegluyig 0.67-1.00 uanaidediniudl

ANNaBnAdRITUIngUssase
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3. A YKL IaNluiAtn1 @I IneEes walulaBniefidue

Y o U o v s A a « = a & a
GU@ﬂ'Wﬂ’]llLLa%@nLa@ﬂluLLUUU@NIUWQUWWQ%??WEJ']LiEN LV]ﬂIUIa?JV]'N@IL@uL@ b\

[y

a dy ¥ 1 = ¥
N1ASIVFDUAIMUATILTIUBRIAIYAINYUAINNABAAFDY (Index of congruence, 100) Tny

[

AN39A0Al LPHANINTIFEOUAIL

9 9

a

A1519 aguransUszidiuAuasudallonaleasutinuasnnded (1I0C) nginIsIAmIM

q

Y o Y] v ¢ A a 44' a a &
?J@Q?JE]@W@WNIULLUU?@@JIUWWUWWQGU'QFJ‘V]FJ']Lia\‘i LV]@IUI@EW]'N@L@UL@

Ja/53AUALEBN Anrtaudanndas (10C) AUNNY
1. 1.00 Talpdonnass
SLAUAINDU 1.00 Tnlaaenndos
FEAUMAHA 1.00 Tolsaonndes
2. 1.00 Talpdonnass
SLAUAAMBU 1.00 Tnlpdonnass
FEAUMAHA 1.00 Tolpaonndes
3. 1.00 Tnladanndos
SEAUAABU 1.00 Talpdonnass
FEAUMIRHA 1.00 Tolgaonndes
4. 1.00 Tnladanndos
SEAUAABU 1.00 Talpdonnans
FEAUWIRHA 0.67 Tolgaonndes
5. 1.00 Tnladanndos
SLAUAINDU 0.67 Tnlaaanndos
FEAUMIRHA 1.00 Tolgaonndes
6. 1.00 Talpdonnass
SLAUAINDU 1.00 Tnladanndos
TEAUMRHA 1.00 Taldaenados
7. 1.00 Talpdonnass
SLAUAINDU 1.00 Tnladanndos
TEAUMRHA 1.00 Toldaenados
8. 1.00 Talpdonnass
SYAUAABUY 1.00 Talpdonnass

TEAUMIOHA 1.00 Taldaenados
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Ja/5sAURGN Anrtiaudenndas (10C) AURUNY
9. 1.00 Tnlaaenndos
SLAUAINDU 1.00 Tnlpdonnass
TEAUMIRHA 1.00 Tolgaonndes
10. 0.33 Tnlaligennda
JLAUAINDU 0.33 Tnlaligenmdas
TEAUMIRHA 033 Tolpliaonndos
11. 0.67 Talpdonnass
SLAUAINDU 0.67 Tnlaaenndos
FEAUWIRHA 1.00 Tolsaonndas
12. 0.67 Talpdonnass
SLAUAINDU 1.00 Tnlaaanndos
FEAULVRING 0.33 Tolaldaonndos
13. 1.00 Talpdonnass
SLAUAABU 0.67 Tnlpdonnass
FEAUMAHA 1.00 Tolpaonndes
14. 0.67 Tnladanndos
SEAUAABU 0.67 Talpdonnans
JEAUMAHA 0.67 Tolpaonndes
15. 0.67 Tnladanndos
SEAUAABU 0.67 Talpdonnans
FEAUMIRHA 0.67 Tolgaonndes
16. 1.00 Tnladanndos
SLAUAINDU 1.00 Tnladanndos
TEAULVRNG 1.00 Tolgaonndes
17. 0.67 Talpdonnass
SLAUAINDU 1.00 Tnladanndos
TEAUMOHA 1.00 Taldaenados
18. 1.00 Talpdonnass
SLAUAINDU 1.00 Tnladanndos
TEAUMOHA 1.00 Taldaenados
19. 1.00 Talpdonnass
SYAUAABUY 1.00 Talpdonnass
FLAUMAHA 1.00 Tnlaaenndos
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Ja/5sAURGN Anrtiaudenndas (10C) ANNRUIY
20. 0.33 Tnlaligenmda
SLAUAINDU 0.67 Tnlrdanados
TEAUMIRHA 0.67 Tolgaonndes

NANISASIFFDUAINTTAIMUENAADY (I0C) YadbUUIALTUNALNI9TIINe 304

waluladn19mduLe 911U 20 99 fifdvilauaenndedagluyie 0.33-1.00 uansitde
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ANgennaad (I00) Wiaanrdesiuinguszasd lawn el 10 12 waz 20 lnsilsteazidanly
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AsUSUWN LRI

a = v A

1) gnsinaavitunielidoauswuyinted 10 Wuwwndenlidndudmiused

v U a

[N Y o & A I a do 1 2 Y] = YN a cs'
ﬁjﬁﬁlﬁlmﬂﬂiﬂﬁ]ﬂﬁ%@ﬂqﬂqﬂu Lu@\‘i"\nﬂLUULLU'JQWW‘UWLau@N']uaau’)@miﬁllﬂ']iLiﬂug%ﬁ]'ﬂmﬁnLﬁEN
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walulagmefiaue wWeldlunsuszsfiumsseuivesinGey

2) Usuanunisainldludedanulvmiuase wu 999 12 Y5uidu “lunisasianide
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a 1

ns3uunlafndenselld” wagdndenseaumgnalumiiben 1) Ignsinanaliauowuy’

9

v a @ 1

“fuden do 1) FesfuiuAdueiliuumeduianay Wumanadifinugndesunsdiu
= o § Vo Y o SN oA o =i v ] v A y YAy = o
Faenvhlvidiauden 12 Idnfensedumnnalignaeauinndt 1 Miden” fIdedeusuuily

< « ¥ v} v} dy 1 o 9
WUy “1) 9999UNULDRYINALNNE

3) gnsananaiausliuiudemanulviaenndesiunisuiAassludein 20 “Wywila C

Juiiganudsitugnssy tnelBuiinuselnalian (Glyphosate) FuluenUsuiuiiy uasiiou

Ao g v I a & = ° I3 v 9 v & ° o ° Y a
V]V]’ﬂﬁaaﬂﬂaﬂLi?LLagL?ﬁiy,Lﬁﬁ FINY C E"ﬁlﬂ'ﬁﬂﬂ']Lllafﬂll'lﬁﬂ(?ﬂmLUUU’]&IULLﬁ%U’]QJﬂ%Uﬂﬂﬂ

v
A =2

1 inwasnsunitvedia C udanludiuaudiudiudy wazidlonatdiuluiivivuusiiug
Ugniigisaesld dunvasnsliseislunsldlnalriwaniidniviiy delalunansenuinidu

JUATILFDAVNINVDINYWIUINNGN”
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L4 a

ntuihuuuTadlusirminisdineses walulagnsiidwe luneasdd (Try out)

v @ v v =

= A A ¢ = d' = a o’ °
YUNLTYUTZAVUTEUANYIUN 5 WNquﬂﬁgaUﬂqimLiﬁJULiaﬂLV]ﬂIuIaEJ‘Vl']\T@L'E]‘UL'E] 1UIU 30

[

au waylilitnSeungudinang WensiaaeumaA1nueIn (Level of difficulty, p) 81113

uun (Power of discrimination, 1) Wagn1AMMLEs (Reliability) vaswuuinulusirinaadu

A1875909AIABT3YI5AAU (Kuder-Richardson) gnsawnessviiadu 20 (KR-20) 189310
14 I

Jodaundazdaiiniiuenlivinny lngaraduiganlsia1fws 0.70 3uld loua

[

A15MSIVABUAIY

A1519 A1AUEIN (p) kazArBwaun (1) Wunedeveswuuiaulusimini@iineses

winlulagn1efdule 911U 20 99

h) AAUEIN (p) A191UIMUN (1) AURUNY

1. 0.64 0.43 ADUTNNY LUnlAR

2. 0.79 0.43 ADUTN9Y ILUnlAR

3, 0.71 0.57 ADUT199E Fnunlan

4, 0.64 0.43 ADUTNNY LUl

5. 0.57 0.57 AMNEINUIUNANE Tunlas
6. 0.57 0.57 ANEINUIUNAN TUALAR
7. 0.64 0.43 ADUTNNIY TUNLAR

8. 0.64 0.71 ADUTN9IY SMUNLARNN
9. 0.36 0.43 ABUTNNEN UUNLAR
10. 0.36 0.43 ADUUNNENN UUNLAR
11. 0.50 0.43 AMNEINUIUNAN TunLAR
12. 0.57 0.57 AMNEINUIUNANE Ul
13. 0.57 0.57 AMNEINUIUNANE Ul
14, 0.71 0.57 ADUTNNIY TUNLAR
15. 0.64 0.43 ADUTNNY TUNLAR
16. 0.64 0.71 ABUTN9IY SMUNLARLN
17. 0.64 0.43 ADUTN9Y IUUNlAR
18. 0.64 0.43 ADUTNNY TUNLAR
19. 0.64 0.71 ABUTN9IY SMUNLARLN
20. 0.64 0.71 ABUTN9IY SMUNLARLN
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HANITNTIVADUAMAINIINAIANYIN (p) A19IUIITIUUN (1) LAZAIAILLTIINT
atu TnefiA1Anauenn (p) agluyas 0.36 - 0.79 A181U1TMuN (1) agluyae 0.43 - 0.71 uae
A1AgaRsaduiniy 0.77 Fetarnuiniianueinsedu 0.20-0.80 A181U133MuUN 0.20

FuluuazArmnuiigsmsiiaidaud 0.70 Yuld FstiolnaIesilodannin

4. AuANYRILUUFRUANNAMUNINalasdadaudnnsTINSIsEUITIINe1Tae walulad

a e
NINALDULD

Tormaulunuuasunumuianelasedeuinnssumasouiivineses nalulad

a

MeRawe dmsulinGeutulisenfinuin ¢ wazasiiveriveasdddouinnssunmsiteus

Y

v ! v A

IN199539dUANURTITWLBINAILAIRINANLADAARBY (Index of congruence, 10C) 1ng

v a

AN59A0Al LOHANINTIVEOUAST

A1519 asunansUssiuaunsudaianslgmaviiaiuaennded (100) lngEnTAu
vaataiauluiuuaeunmuauitnelasiedeuinnssunsiseuitine1ises malulagnig
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