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Title DEVELOPMENT OF A TEACHER PROFESSIONAL DEVELOPMENT MODEL TO
ENHANCE THE SCIENCE TEACHING ABILITY USING SCIENTIFIC
ARGUMENTATION FOR PRE — SERVICE SCIENCE TEACHERS

Author PATCHARAPORN POOLBUN
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The purposes of this research are as follows: (1) to develop a model of professional teacher
development to promote science learning management ability and using scientific argumentation of pre-service
science teachers; (2) to study their ability to make a science lesson plan using scientific argumentation among pre-
service science teachers in the workshop; (3) to study the ability of science learning management using scientific
argumentation among pre-service science teachers in the in-depth monitoring phase; and (4) to study the satisfaction
of the teacher professional development model to promote the ability of science learning management using scientific
argumentation of pre-service science teachers. The participants were 28 Fifth Year pre-service science teachers at
the Faculty of Education at Phranakhon Si Ayutthaya Rajabhat University. There were three levels of scientific
argument skills: excellent, good, and fair, used to conduct an in-depth study. The data was collected with six activity
plans in the workshop, followed by the developed model, the self-efficacy in science learning management
questionnaire, a science learning plan evaluation form, science teaching ability evaluation form, a satisfaction
questionnaire and semi-structured interviews. The research methodology used mixed methods. The quantitative data
was analyzed using mean, percentage, standard deviation, and a one-sample t-test. The qualitative data was
analyzed by content analysis and interpreted the data analysis results. The results indicated that the model to
enhance the ability of pre-service science teachers was the BICAER model, which has six steps: (1) basic data
analysis; (2) identification; (3) comprehension; (4) argumentation session; (5) evaluation; and (6) reflection; (2) ability
to make science learning management plans and the posttest score was higher than the pretest score at a .05 level of
statistical significance; (3) ability of science learning management in the in-depth monitoring phase and posttest
scores were higher: (1) level of ability to make science learning management plans was 73.44%; and (2) level of
ability in science teaching was 79.00%; and (4) the mean score of satisfaction with the model and the program was

3.5 for all items.

Keyword : Science learning management, Scientific argumentation, Ability
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4.3 NIDLUWIAANITRRNULLNNIWEUATV TN AFEMTLATINE AT
5. WWIRANELTUNIRNaLsNERNIs

a A o =
6. WQHgLﬂEQﬂUﬂQ’]NWQW@i@

v v a a d
1. MSTALENL BN ANRAS
1.1 ANRNILURINIS LA TINNANANF RS

a 1

nsleLd (Argumentation) UNNENN NITUAASNBHATBNLAAATHAINAALT
e . o iy, - y . e
uwansingiussudeyana 2 dae e lilaungedesguinafiansananndasyasing ) NlAw
1 dl A £ o/ o 2% v :// 1
Wndenenn liidunangiuatiuayunisiauds lnafeguuaudummgiduns uay
s1Aannensuaiudeani (Foong and Daniel. 2013 ; Kuhn and Udell. 2003, p.1245 ;
Besnard and Anthony. 2008)

Y Yy oaa & . 3. . = 1%
N3 AT NIANART (Scientific argumentation) YNIEDN NTELUAIUNITATIN

1
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a9AAINFAINNITRIUTINNNRIANT BN FEUNR N1saUNWT waniAsuEEuiTzndnany

o L a o o oA a 1y
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ayauazlduangiusiig o unatfuayuanAnresulianmganna Wimene anviedaiu
v a dl dl 1 a = 9
uazidnlayNNedANNANRY ] NUANFNNAINAINANTRIAWEY LazHANNnene N un1gld

winnannasu e lifauiude AUy saNAnenuedls Tnengfnssulsiaednis

4
=

Tudadanamans dell 1. Adananqdne 2. ldwaualunisativayudanaindns 3. 14
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atiuayy waz 5. Waualun1sldudedadreduauriilidanatadsdumunnaiy

9

TRIC LK, (Evagorou and Osborne. 20 1 3; Lin and Mintzes. 2010; lordanou and

Constantinou. 2015; Emig and McDonald. 2014)

o ¥ ¥ a a d
1.2 29AlsEnauaaINISIALLI BN AR RS

1%

Y Y o aa o v = a o a ai
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A9 1 asALlsznavaesnsidudanlasunsanelnadnnisinen

WNNISANE

o L d L4
a3AlsznauuaInIslALES

claim
data
warrant
backing
qualifier
rebuttal
counter
evidence

Brem and Rips, 2000

<2 | supportive

<
<

Toulmin, 2003

2| <
< |

Osborne et al., 2004

Maloney and Simmon,

2| <] 2]
2| 2] <2

2006

Lin and Mintzes, 2010

2|2 2|22

Ruey-Yun Horng et al.

, 2013

222|222

¥ ¥ s ¥ ¥ ! 5 =
ANA19 TR UedALsEnatrasn R L sLAa Al sENa LN A N ANNE

LANFINNNLAIANTIN 2

R34 2 adAlsznaLraIns lFLdTLasAINNNE

o
asAlsenay
AYNUNE
ARINFLALE
v v . e a A Y oa 3 R |
8879 (Claim) asndupaupnvzadanniiu iuaniandauyana

FrAuLanasiulagazauegiuANEe AN uardmusITN

ludsansiu 9 (Toulmin, 2003)

¥

234 (Data)

QI dl a v $ val o/ o v
AanldlunisasunadaselinANTALaY hazn 1

v 1
Y v o S|

adsiugun@ane (Toulmin, 2003)

WMAHARULALY

Y v

aa19(Warrant)

aanldlunisaduayudedridszneudiadeayaann
¢ o §g vy v o a oA A a &£ .
wnassng o inbited1aiuiiatni@enenIngeau (Toulmin,

2003)
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WRNAA LAY

WaLRN(Backing)

o a dl ¥ % dl dl o dl
ﬁ’]’ﬂﬁﬂ'ﬁﬁlﬁ/]gﬂiﬁ]@ﬂ"]\iL\T’ﬂuVLﬂIVIN’]@uU@HuL‘W@ﬂW?
o ~ v a A o | [ ¥ v
HANTULUANR LW@GL‘MLﬂﬂﬂ’]ﬁ‘LﬂﬂNIﬂ\‘muﬁ‘ZﬁQ’]\‘]“ﬂﬂH@ LASUBDRDN

(Besnard and Anthony, 2008)

syauaagAuLiulyl

1#(Qualifier)

¥ 4 dl dl 1 = =
1RRNEU ° Auanseaanldinalinisanamziuie

winranFauin 14 lun1sdnAu (Toulmin, 2003)

o v - o Ao g o [
N13ARANL A uNNIRTanANg U Iimnra1e9dRUNTAN
: »e - .
(Rebuttal) wANF19aNLedAu e sLANUNTeNetesas wazanld (Toulmin,
2003)
Talfusarineaanly nsleuelanay Usynaumaedaaneisneaantyl (counter

(Counter argument)

1 v

, TR 2 A ¥
claim) uwazmpnanimeNeNatuayudas1ensd1seanlltu (Lin

and Mintzes, 2010)

\WRNALATHN
(Supportive

argument)

dl ¥ a v 4 ¥ d‘ o ¥ ¥ v
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] dl A QI 42/ v a ¥ ¥ dl
ugenaiunInIy s liwnnalasNena g gt vesdaudannuan
Tdvin i mauasasdndisanandndianeasll WnEaundinee
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2006)

uangnu (Evidence)

T
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wangutvataztluuy iy eneeglugdresdeniin fiae gunw
A v Z’, aall a o U o =K K

wranan iudu ielinsfiansuinangausedAnilaneaaiu

winnzanlunislduangudas uanmilaainnisiatsunluudzes

ANHUAINUAETBINT IENANF U (Lin and Mintzes, 2010)

AINNITNANTUITNLAZIDYABNAL e NaUIRIN 2 IR LE T A Ne A1 e T

= - o A A o A 9 ! v ° = a & . A= v
LANAUTLNALUNANNIUNAUNUAD TANA1IDIN ANAAL UTBAINAALIL (Claims) V]llﬂ']ﬁ‘sl,‘ﬂ

WiANaddudayw (Warrants / Reasoning) a1N AN F1UA Y ] (Evidence / Data) WH
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a9ALsznaunslAugdeans Lin and Mintzes uae Toulmin lAiinseazidanveesrlsznay
29n19 RN AauaLuN1sIFLENNAY (Supportive arguments / Backings) WA Lin and
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gealFud T aAnanAans 14aail (Jimine'z-Aleixandre; & Erduran. 2008, p. 5; citing
Bottcher; & Meisert. 2011, p. 104; Duschl. 2008, p. 277 ; citing Sampson; Grooms; &
Walker. 2010, p. 218; & Dawson; & Venville. 2010, p. 134)
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Tumnaun 6 Unileasdananadiesaenisusdanay (Counter-
arguments)

i// dl v v v
TURRUN 7 NITAENAUNATRINTZLIUNNTIF LN
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5) 4aNA19814 BYA UATNN9TUTEY (CDW)
6) 1anNa1814 YR LL@zmmﬁumu (CDB)
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1. Arun waaensleudeanniaizen
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2. pnunnaedns s luanizailmeiuduesnues
AnEuzaa9n17lALENaen93INNe (Collaborative argumentation) Tagl
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s linulszlealunnsaunun wdaninisamszdesadsenauiasinseairelaeld TAP was
FYILAUANNINAELNAINIUZIHUIDS 1eaniu uazAY (Erduran: et al. 2004)
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. . ‘ ) o ' & A & = ) a
ended quest|onna|re) ImﬂLLU\‘]Lqu 249U AD AVULBILUBLTDINTAUTLLAUNINEIAND

1
a ¥

NeYaTLUANYIANART LATdIUIBIANDNNERE ANUY 4 TataslunAazilssifu Aneadag
AuasAlsznavaainisliud Tansaungu 5 avAlsznataasnistdudmisinanmans 1as

Lin and Mintzes (2010) Usznavlilaqs
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3) nangnuaduaumaANa (Evidence) Lﬂum?ﬁ’wmu@m’fﬂgm TaLNAa3
= U dl a dl Y o U 1 Y dl vy 1 U :’/ Yo
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AN99 6 1NEUTINTF AT UL I ULAATa9ALsNaLU9N17 06 ke 11N 1Aa e Lin and

Mintzes (2010)
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A9 6 (5iR)

L4
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o ﬂl v L -4 v
AN ToLeaLga LUINNATIAFEAU WRSLNUNNIS LUASULUL
ANeAEnS
4 “angu (Evidence) - 134'LLmmﬁ@muﬁngmm’@m@@%uw (0 AZLLUL)

- uanedayANANgUABNNIBBLNE (1 AT 1
LB HA)

37 Lin and Mintzes (2010)
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1.7 WUIAAT LAl UN15RUATIZUTL LU UNITNA U IT1 TN ATV A A LA
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UNANEAZINENANERS

1.7.1 NORGNITHSNAIAANNF AL AVLAINUUUTUNNNFIANUAS

AMUFTIN (Socio-cultural constructivism)
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3) ANHULAIATYIAIN1TADULL LT TA e

(Features of argumentation teaching)

[ %

AaNBULANATY (Features) TINITAANNT
= 9/41 o v Y a a s
FruFinaimuIn s lALgUTaneNA1ans 6
1l3vnn9 Aail
ala £% % dl :J/
1) dfangsunisiawganduduneulunis
TAwsaaginatlussuy (Well-structured tasks)
= o 6 £ £ a
2) AN1TUNAURANALTENAUNIF A LLEN LT

a &

INYVANANT A1BF LAZENFIBENINITTFLEN
4 . .
N A ( Explanation of the argumentation
process)

3) Anisadssuuungy (Use group
discussions)

4) AnsnUfEn s TsueN (Argumentation-

focused activities)

o

) Annslidayadaundunislauednns

=

Feuaeinaiun (Immediate feedback)

e

P o S & Y
6) ANI1T9AUTTLNNIANLADFADNT L6 Ll

(Safe and respectful learning atmosphere)

4) NNIAAENAININE (Critical Thinking)

NNIANTEALGINANNNTOULNUEZNITIATIEN
ANANTUS RIS 7 TneldAcusndula
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1. sxydalsue (identifying arguments)
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mm;ﬂ (conclusions) LWRKA (reasons)
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WAZNI98319 (organization)

2. Arsevidalmds (analyzing arguments)
Uszneudaadennasiady (assumptions)
AN g ARl (vagueness) LL@;‘?’I@H@?;
el (omissions)

3. NANTUNENTNANTIUAN (considering
external influences) Usznavuaae AHeN
(values) 8111A (authority) LAZAIEIN
8719004 (emotional language)

4. NNIARIATIZHRENNINLNANART
(scientific analytical reasoning)
UsznausaenIsuannpazedadmily
ALR-AANS (causality statistical
reasoning)

5. Iﬁmrﬂmmmﬁﬂaﬂ (reasoning and logic)

Usznausqe n19gUungile (analogy)

5) NITUAUNIIWIWIATITNAZ

81/1del (deduction) {338 (induction)
%umumiv‘v“wuﬁm%wm Usznavusag 4
FunauAe TuRauT 1 - sauaiieAany
pezvunuazangidivunesaniu
(Awareness) TuR oA 2 : Fau a3 LA

1 o

AINNIAUAYINEE (Attend to knowledge

a

v 1
o =

and skill) Tunaun 3 :fanlasinlaguyim
Jndszaunisninisizauf (Active Learning)
TURBUN 4 : NN UIRARINUTENUNS

(Assessment and Reflection)
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.
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group discussions)
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(Basic Data Analysis: B)

1) HAanssunnsTdugsfiiu
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g2 (Well-structured tasks)
3) dnsefidsauuungy (Use

group discussions)
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3) Anseftlsanuungy (Use
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argumentation process)
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group discussions)
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(Basic Data Analysis)
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(Comprehension)
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(Argumentation session)

NN9UTZLHUNS

(Evaluation)
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