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Thanawuth Latwong. (2016). A Development of 5A Science Learning Model for
Enhancing Metacognition for Lower Secondary School Students. Dissertation,
Ed.D. (Science Education). Bangkok: Graduate School, Srinakharinwirot University.
Advisor Committee: Dr. Chaninan Pruekpramool, Assoc. Prof. Dr.Nason Phonphok,

Acting Sub Lt. Dr.Manat Boonprakob.

The purposes of this study were 1) to develop a 5A science learning model for
enhancing metacognition levels for lower secondary school students, and 2) to study the
effectiveness of the 5A science learning model for lower secondary school students with
regard to metacognition abilities and science learning achievement. The participants
consisted of thirty volunteer students in one classroom who were in the ninth-grade during the
summer session of the 2015 academic year. The research instruments consisted of the
following 1) a metacognition abilities test, 2) a metacognition recording form, and 3) a science
learning achievement test. The data were analyzed using percentage, mean, and standard
deviation; as well as a t-test for dependent sample and a t-test for one sample.

The results can be summarized as follows:

1. The 5A science learning model for enhancing metacognition for lower secondary
school students was composed of five steps; Step 1: Awareness (A), Step 2: Action plan (A),
Step 3: Accomplishment (A), Step 4: Assessment (A), and Step 5: Application (A).

2. The effectiveness of 5A science learning model for lower secondary school
students indicated that;

2.1 The posttest mean scores of the metacognition abilities of the student in terms
of their components and overall after using the 5A science learning model were higher than
the pretest mean scores at a statistically significant level of .01 and were also significantly
higher than the criteria of 50 percent at a level of .01. The component of metacognition that
students achieved the highest mean score was “evaluating” and the lowest ranked mean
score was “planning”.

2.2 The mean scores with regard to the metacognition abilities of the students

using the 5A science learning model in each group and gradually tended to increase overall.



Considering the fifth time of learning, the mean scores metacognition abilities of the students
were higher than 50 percent and were constant at the eighth time at 77 percent.

2.3 The posttest mean scores of regarding the science learning achievement of
students after using the 5A science learning model were higher than the pretest mean score
at a statistically significant level of .01. Furthermore, they were also significantly higher than

the 70 percent criteria at the .01 level.
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=
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3. lijirauesunanluiial (Explain the concept) WunsEawsasTudinean 19
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2.2 NM5AANISIFAUSULLI)ANSTNITITRUT WL TE

siaxN A.A. 2003 Eisenkraft (2003: 57-59) Hauagtluuunisdnnisimaugiiu 7 4u
TnatfugUununisdanisFauiuuudnansnisiesd 5 4u ndu 7 44 e liinFauaunsald
P a Apya Y a e °o o o = & a A
Asanndenlamausnlifadss Tanlluatnlseandu uazinFauainisaidaniuinuAnT

% o a e © Y o A a a dla ¥ o
aanndadiuInanA1ans vin lidnFauRnLuIANAanianatatiasas Tnadfugluuunig
Ann13BeuglunsiiauaulaEngagement) wazduaenamanguazdullsviiuaanag liliy

\lu 3 daupeduasnanang (Elaboration) duilseiiiuna (Evaluation) wazduiinaanngly 14

N o a

(Extension) ﬁdlma;ﬂiﬁdf] JUMLILINSS AN UL 7 1 viaRensdedn 7€ Sl 1) Fupmagay
AN3LAYN (Elicitation) 2) Fudimuaula (Engagement) 3) Fudn3auazium (Exploration)
4) Fusdune (Explanation) 5) Tt EANLAR (Elaboration) 6) Futlsifiuna (Evaluation) waz
7) %uﬁﬂmm’ﬂﬂ?ﬁ (Extension) 394lun3zLaun1Taa L 7 FuiAnTuatnaraiaiully

ANwIza8997ANIN1908UY (Learning cycle) (Eisenkraft. 2003: 57) IneN194ANI9L781U3
WULdnANIN9ELEuLIL 7 44 HansvdiAtyresusiazdi Al

v
o O

v v v v 1 1
1. duR9IAAaUALNILAN (Elicitation phase) Tudutildudunagaaainiuie
v yva

nezfuliifFauliuaninainginneanun neagazliddnurazaulivugausnmilug iieay

a

1% o = vU ¥ & = d” { = dgl QQ/J
1@1’1\‘1LLNuﬂ’]?'ﬂﬂﬂ’]?L?ﬂuﬂﬂﬂﬂWﬂQ uazAgazFauilam lanauiEauluilianniii

U kTl

|
A

2. TutsnAannaula (Engagement phase) 1lunisunidingunizeumisasaan

#41la TIR1ALAATULBIAINAMNAIFEVFaRNA FHANNANNALAUa 921N FauLey idanaAann

v
v a K

nsafidsanielungu Besniaulagianiainmanisaiiiiduinaulugasaaniu vsedly

|
= = v

FasndanlasiuasgiaunaninglfFauinnuio agifluaunseduliitnEauaiianinas
Auuadsziutioyn lunsdindelufidsziiunanlanganadneainaesie) visardugnavsiu
% [~ dgl I | o o Y o a o [~3 = [ dl o o
foansiaueilsziauaunen ldmsisAuliinGouseniulssiiuisaaaiunagniasanlaiiy
A A o =
3aanaz ldrne
3. Tud1199uar AU (Exploration phase) Tuduilazmaiiiasannduisnaau

aula FudednFauniaudilalulssifuwizaanininaulaazneasnanasuiingn ANNNg

o o 09; a o A dl v A a o
NUEUAMUALLININTE1999RIIadeL FeanNAgiu fvuanideniiulUls aslied in
Weifiususndeyadeaumevidelsingnisnisng 1 Tan1smsadenaaninlivaneds wu vin
NNINAABY NINANTINAIARUIN NF T ARNNILABSINAT843198DUNT0Ia1a84 (Simulation)

=2 v % a 1Y ] dl v v d} b4 dl A a’/j !
n1sAnEdeyaaInenansdned anuvasdieyasia o ive i liuntedeyan i ludusiely



25
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A7UN 3 wurAALNaNUaNlun (Metacognition)
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learning) ¥isaAANEATLNTZLAUNNIARTRIAWLEY (Thinking about thinking) TeazdqelHiinFau
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(Flavell. 1985: 104)

mmﬂwmﬂumﬁmm@ﬁﬂm mamwuuqﬁmmmﬁfﬂmiﬁﬂmﬁﬂdmm%aﬁu

v
d&LQ/ & K

< o o o = A o % o o P o oa
UL LN ‘ML'Viuﬂ\‘]ﬂqqﬂﬂqﬂmﬂﬂﬂﬂ’]?@ﬂﬂq?ﬂﬂﬂqLW@WWHWIMuﬂL?ﬂuﬂﬂizuquﬂqﬁ‘L?ﬂugmLﬂu

sruussiioy AnTzuaun eAIALAARINNIZUIUNITFEUTTDIAULEY AREAAUNNTLIzLHY



31

~ o ~ o LAl a . =
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W1Yi3LTe (Patricia. 1997) & 1HAununaaasaiilymyrdnduisnisnszming
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fAun wannal (2553: 82) Wirnnuunnaaesadloyyisndunisiaaaesinmauig
pnuAnresnaslunInszineslsetndlaetnaii ianslssiunannaiaasnues ol
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3.3 asndsznavaasaiiloyan
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auasafanssuneilyen 3 dauils Aa dautlsfruyaaa (Person variable) Aauilsfinueu
(Task variable) LazFauLlsfnunais (Strategy variable) Tnausiazmaudsisnaazidansnasia llil
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AIaad Waz113a@ (Cross; & Paris. 1988: 131-142) HuuwaAanaatuailyoyn
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(Flavell. 1985)
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(Cross; & Paris.

1988)
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agmlsznay

aasantloyan

v o g

Hadedansnyi

b

o
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AuLARA (Self-
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(Person variable)
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1. NIATENLNG
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WS WAY U910

(Baker; & Brown.

1984)

Nanag

(Flavell. 1985)
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(Cross; & Paris.

1988)
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TUNYAAY (2546)
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aasantleyan
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2. NAUAILANALE

(Self-regulation)
2.1 NTINLNL

(Planning)

2.2 NNINNURARTN

(Monitoring)
2.3 N9UTELHUNS

(Evaluating)

4. N7

(Planning)

4. N1FINLLNWNIT

NIIU (Planning)

1. TN

(Planning)

4. N7

(Planning)

4. NTINLLNY

(Planning)

5. NNINNNLFRARNN

(Monitoring)

5. NFANUTULAE
N19NAU AL
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2. ANINNURARIN
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5. N1INNLFRARNN

(Monitoring)

5. N1ININUFRARNN
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6. N1TUTLLNUNA

(Evaluating)

6. NN3UTLLNLNA

(Evaluating)

3. NNTUTLLNUNA
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6. NNTUTLLNLNA

(Evaluating)

6. N1TUTLLNLNA

(Evaluating)
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A1NA94 5 Rdedamsnziesdlsznaureseityyiu 2 dou Ae nsmszming
(Awareness) utivaaniilu 3 asddsznau lHun 1) nnsnseniindlunuies (Self-awareness)
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a al o 1 dsj
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'
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3.4 msdannisisausingldaidoyan

o a A A o o A o ANy oA
ﬂ’]']ll@"lllf]?ﬂﬂquﬂﬂﬁﬁyﬁquﬂuLﬂ?@QN@@q Eyweﬂ')ﬁlslﬁuﬁﬂ@@qlm?ﬂL?ﬂugﬂ?@

dfimeulitszaupnudrdaniudvnng vielutiunreenisdnnisFauiaeqrin Fauiu

o A

unBauainsnldanainisafiuedlynylunisFouiliedraiuszuussideon Tnanas
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Wanaddyynduazdiasandanszuaunislunisinduiddsz@nsnaw (Livingston. 1997)

o o o = v v a 09; a o =2 v a a voaly

AmiunszuaunisdnnieFauilag landyyiu HdnnisfnuliuueAnuwazuwal fumls
1 % o = = o 1 dp

nanavinufaeiu Inadnaazinannime il

WILNB5 LAT1I1 (Baker: & Brown. 1984: 21-24) luundanaaiudunauni sl

o o A

v
adTyonlunsinaulnedianuesdilsznauaasaiymyiintsenaufan 2 dunaudnAty Ae

o

o

NN3ATEULNG (Awareness) WATN1INIALIAILIANAULEY (Self-regulation) HanaaziBaanasie iy

v

dl v KR QI dl a dl 1% o
9 (Awareness) L‘flumwuﬂmgmmwmul,mﬂmmmmmmﬂu

a

1. NM9ATLUUN

ADTUNNIOINAUDAUNTTY URIDATIZIANNG inwe nadD wazunasdayandilusanisrineu

b e

Tm%?dwzﬁmﬁﬂmufuﬂmﬂi (What to do) LLé’qmiLLmmmnlu?ﬁlwmmm?luﬁnwmmw
azfiounanuAavitenisasLne Hiauis

2. N1IANALAILANAULEY (Self-regulation) Lﬂum?mu@mﬁmﬁumim
LHUNN9VI191 (Planning) ﬁﬂﬁ?dw:ﬁﬁmufuﬂﬂwiﬁ fdunaulunisineuesngls nrssam
AAMINNI991191% (Monitoring) AABAAUN19U L HUNAIIU (Evaluation) N1 11139113593
mnUsvasd TupeunIMinny uazHadWETET sz AvEam

Wa119a4 (Flavell. 1985) mumfumulumﬂ%ﬁwﬁﬂma;ﬂﬂ’ﬂumsﬁwm

d"\ﬂ@:ﬂ@uﬁfmmﬂgﬁﬁzmm’g@ﬁﬁfyfyﬁLL@zﬂ?mummi@ﬁﬂmtyﬂumiﬁwm fersznevsig
6 duneu TreaviBandsiels

1. N3 1WIU (Cognitive task) LUNNTTLATITHANHRIZITY LarAaiazinli
NOIBTEEIH L UL ﬁl@‘ﬂm@‘lﬁLﬂﬁ‘ﬁtﬁ'@ﬂ@ﬁ‘ﬁ‘ﬂﬁ@uﬁ@%”usluﬂ’]i‘lfl’]\‘ﬂu

2. AT UNAIT (Strategic knowledge) funnsfiansnnnadanmunzauiay
M liinanssuussquinmunaatinadilssdnsnan

3. AN luRULeY (Self knowledge) Lﬂumﬁzqﬁqmmmmmﬁmuﬁmﬁ
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5. N1INALAARTN (Monitoring) TN 7399 A UAWLELAEN LN TN
FnawlEmuimanensinems 3annsmineu wardunenlunisinewiseld etndls
6. N17UeLlUNA (Evaluating) Lﬂumaﬁﬂmﬁummgﬂﬁ@mqm@ﬁwﬁﬁliﬁ@’m
N19¥inans wazlszfiuannaaenndeseINa i uIe F3n0s uazdumenlunsine
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%umulum?LLﬁﬁmmﬁﬁwumﬁ WEUIAT NS RN AURR AL ALY AT
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3.1 atiunnanuuEusian Tdulnw g
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4.1.2 AYINYNABIUBILEUNNTUTTEY 1
413 AnudenaderetunuLaz NI fiung
4.1.4 ANABAARBITBIUNUALITIVNE]
4.2 UseifiunaansnisaniiunisuiitToymn
4.2.1 ANYNANYBINAANENNIATHUNNTATEYYA
422 mmmmﬂ&’@wmLLmuLLm%umumiéﬁLﬁuﬂml,f’ﬁﬁzym
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2. N19979WKU (Planning) tHun1sninuafivuian1snieu aniuAaLaen
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A3 6 N193LATN

SUAURBUNITIANTTLIEUT

o = Y

Terldaniloyoyn

LWNAS AT

(Baker; & Brown. 1984)

Naaa

(Flavell. 1985)

NaNnls LazLadLRaT

(Galafaro; & Laster. 1985)

ATaad uavilira

(Cross; & Paris. 1988)
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1. N1IRgEUNg

(Awareness)

1.A9785 luRuLeg

(Self knowledge)

2. ANl

(Cognitive task)

3.A715 uNa%D

(Strategic knowledge)

=2 % d’/
1. miﬂﬂm&umgmwuﬂm

(Orientation)

a g d” &
1.N17UATIENLLRIAY

(Analyzing)

2. NMINNLALLAY

(Self- regulation)

2.1 N34 (Planning)
2.2 NNINNLAARIN
(Monitoring)

2.3 n7Usziuiag

(Evaluating)

4.N19979HU (Planning)

2. N99AIATIAT

(Organization)

2.N1199WLKY (Planning)

1. NM99WLHNY (Planning)

5. N1ININUFRARNN

(Monitoring)

3.N19ANHUNNT

(Execution)

3.N19NANAURRAIN

(Monitoring)

2. ANININUATIREAL

(Monitoring)

R EARGITAT

(Evaluating)

4. nstsziiuadug e

(Assessing)

4.N19UTZLNUNA
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3. N9UTZLNUNA
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1.3 N9 LU UIN 89 UAULEY (Self-report) WuATa e ldinBauldnay
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4.6 N15AANTEHIUAZNITIATIERTDYA

4.6.1 ADANUFIY

1) Asetiay Inaldgns (A9 ansem; LasaanAn aNaed. 2538: 57-58)

P==x100
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A " v
e P LN ANTREAY
. ddy v @
f LN ANANDINAaINTwa 1T e Ay
n LN ANANUIUAIHDINNA

2) Aade (Mean) Tneldigns (8ou aneed; uazdiani aaad. 2538: 73)
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Wa X LU AZLUULAE
X WY NATINTEIAZUWUTIIUNG
N wny arwsutinGaulungusaeting

3) AndauideiuuNInsg U (Standard deviation) tneldgms (Fau ansem; uas

AIATUN AN8IEIA. 2538: 79)
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4.6.2 A0AN K TUN19AIIRAALIAINNLATENHS

1) AndauAnaanaded tneldgns (weedend viasmi. 2543: 116-117)
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8 1 1 1 1.00 ARAARDY
9 1 1 1 1.00 AAAARDY
10 1 0 1 0.67 ARAARDY
11 1 1 1 1.00 AARADY
12 1 1 1 1.00 ARAARDY
13 1 1 1 1.00 AARADY
14 1 1 1 1.00 ARAARAY
15 1 1 1 1.00 ARAARDY
16 1 1 1 1.00 ARAARDY
17 1 1 1 1.00 ARAARDY
18 1 1 1 1.00 ARAARDY
19 1 1 1 1.00 ADARADY
20 1 1 1 1.00 ARAARDY
21 1 1 1 1.00 ADARADY
22 1 1 1 1.00 ARAARDY
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y’l’]ﬁ N@ﬂﬁ%‘ﬂﬂﬁuﬂ'ﬂ&lL‘MN’]%’&N‘II'PNJ‘I”IE’] I0C Nﬂﬂ’]‘iﬂ‘i&ﬁu
wazmsii il frasgidesmayaui
1 2 3
23 1 1 1 1.00 ARAARDY
24 1 1 1 1.00 ADARADY
25 1 1 1 1.00 ARAARDY
26 1 1 1 1.00 AARADY
27 1 1 1 1.00 ARAARDY
28 1 1 1 1.00 AARADY
29 1 1 1 1.00 ARAARDY
30 1 1 1 1.00 AARADY
31 1 1 1 1.00 ARAARDY
32 1 1 1 1.00 AARADY
33 1 1 1 1.00 ARAARDY
34 1 1 1 1.00 ADARADY
35 1 1 1 1.00 ARAARDY
36 1 1 1 1.00 ADARADY
37 1 1 1 1.00 ARAARDY
38 1 1 1 1.00 ADARADY
39 1 1 1 1.00 ARAARDY
40 1 1 1 1.00 AARADY
41 1 1 1 1.00 ARAARDY
42 1 1 1 1.00 AARADY
43 1 1 1 1.00 ARAARDY
44 1 1 1 1.00 A0AARDY
45 1 1 1 1.00 ARAARDY
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9”P]#I N@ﬂ’]%‘ﬂﬂﬁuﬂ'}’]&lLMN’]%’&N‘H@QJ‘I”IH’] I0C Nﬂﬂ’]‘iﬂ%‘zlﬁu
wazmsii il frasgidesmayaui
1 2 3
46 1 1 1 1.00 ARAARDY
47 1 1 1 1.00 ARAARDY
48 1 1 1 1.00 ARAARDY
49 1 1 1 1.00 AARADY
50 1 1 1 1.00 ARAARAY
51 1 1 1 1.00 AAAARDY
52 1 1 1 1.00 ARAARDY
53 1 1 1 1.00 AAAARDY
54 1 1 1 1.00 ARAARDY
55 1 1 1 1.00 AARADY
56 1 1 1 1.00 ARAARDY
57 1 1 1 1.00 ADARADY
58 1 1 1 1.00 ARAARDY
59 1 1 1 1.00 ARAARDY
60 1 1 1 1.00 ARAARDY
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A9 27 ANANEINNNELAYAIBIWIAATUUNTA UL AR LAYy

A0UNNSEE TAN ANENNNE  BIUNRAILUN nsulana dagauildass
1 1 0.41 0.82 %145 4
2 0.35 0.68 15145 4%
3 0.35 0.68 1414 4%
4 0.39 0.77 1414 %
5 0.37 0.74 15145 4%
6 0.23 0.47 %14 %
2 7 0.44 0.88 1414 4%
8 0.44 0.88 1414 %
9 0.42 0.85 15145 4%
10 0.40 0.80 414 %
11 0.30 0.60 1414 4%
12 0.23 0.45 1414 %
3 13 0.31 0.62 15145 4%
14 0.29 0.58 414 14
15 0.25 0.50 1414 4%
16 0.29 0.58 1414 %
17 0.33 0.67 1414 %
18 0.22 0.44 14145 %
4 19 0.22 0.44 15145 4%
20 0.31 0.61 %14 %
21 024 0.48 1414 %
22 0.32 0.64 15145 4%
23 0.33 0.67 %14 %
24 0.24 0.48 1414 4%

Watihdedeuneinuinninn 24 da ununAmansLdesis (Reliability) JA1wintiy 0.93
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AN 28 ANANENNNIEUATAISIUNIARTUUNTBSHLILNARDLNAGNO NENNITEEY

ANENAART
iad ANENNdNE  ATUIR/UUN nsudana Tadauiildass
1 0.47 -0.10 Jsunlpavisesaiia -
2 0.38 0.36 1515 14
3* 0.36 0.32 1R 14
4 0.24 0.53 1R %
5 0.31 0.19 Usunlpavisesafia -
6* 0.40 0.35 15 14
7 0.58 0.14 Usunlpavisesadia -
8 0.76 -0.34 1R -
9* 0.22 0.41 14 14
10* 0.22 0.32 14 14
11 0.69 -0.19 Usunlqnidesndia -
12 0.36 0.32 114 14
13* 0.60 0.44 14 14
14 0.62 0.03 Usunlqnidesndia -
15 0.29 -0.07 Usunlqnidesniia -
16* 0.44 0.36 515 14
17 0.53 0.44 1515 14
18 0.38 0.01 Usunlqnidesiniia -
19* 0.40 0.52 515 14
20 0.40 -0.03 Usunlqnidesndia -
21* 0.44 0.36 1515 14
22 0.53 0.04 Usunlgavitesaiia -




A9 28 (5i|)

T ANENNdNE  BTUIR[/UUN nsudana HTagaunldasa
23* 0.22 0.41 14

24 0.36 0.13 Usunlqnidesndia
25* 0.33 0.38 14

26* 0.36 0.62 14

27 0.64 -0.06 Usunlqnidesiniia
28* 0.27 0.37 1515

29* 0.47 0.59 515

30* 0.53 0.36 515

31* 0.38 0.33 1515

32* 0.38 0.43 515

33 0.36 0.41 1515

34 0.56 0.13 Usunlgavitesaiia
35 0.36 0.33 1515

36 0.47 0.13 Usunlgavitesaiia
37* 0.38 0.29 1515

38* 0.31 0.29 1515

39* 0.53 0.47 415

40 0.60 -0.02 Usunlpavisesafia
41 0.49 0.36 1R

42 0.31 0.40 15

43* 0.29 0.58 15

44 0.51 0.19 Usunlpavisesafia
45* 0.58 0.35 14
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T ANENNdNE  BTUIR[/UUN nsudana HTagaunldasa
46* 0.36 0.31 14 i
47 0.49 0.07 Usunlqnidesndia -
48* 0.40 0.39 14 i
49 0.22 0.24 14 -
50* 0.62 0.31 1515 i
51 0.42 0.18 Usunlqnidesiniia -
52 0.42 0.54 515 -
53 0.22 0.04 Usunlqnidesniia -
54* 0.27 0.54 1515 i
55* 0.51 0.36 515 i
56* 0.42 0.54 1515 i
57 0.33 0.60 1515 -
58* 0.33 0.43 1515 i
59* 0.62 0.57 1515 i
60* 0.49 0.59 1515 i
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