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Abstract

This research objectives were 1) to follow-up the application of the knowledge
gained from the workshop by science teachers 2) to study the relationship among
dependent variables: gender, education background, major field of study, teaching
experiences and innovation adoption, with independent variable as success in
implementation, 3) to study the condition of secondary science instruction at present
time, and 4) to develop science instruction techniques to suit Thai society.

Samples consisted of the upper secondary science teachers who taught
physics, chemistry, biology and physical and biological science. These two groups of
24 science teachers came from 12 secondary schools who were attended the
workshop- the first group, during October 6-9, 1998, and the second group, during May
24-28, 1999,

The instruments used for collecting data were 1) a questionnaire for the first
science teacher group, 2) a questionnaire for the second science teacher group 3) a
Questionnaire for students in control group which new teaching techniques were applied
and 4) the follow-up form for school visit.

Data were analyzed using basic statistics: frequency, percentage, mean score,
and standard deviation. Pearson, Spearman and Point Biserial were used to analyze
correlation coefficient..

Research findings were as follow:

1. Most of the first group of science teachers applied their knowledge obtained
from the workshop in their teaching by providing activities focused on
student-centered teaching approaches. The activities were varied, different
from the traditional one and new. To conduct these new instructional
activities, they faced some problems.

»2. The relationship between two variables —science teachers’ innovation
adoption and success in application, was at the moderate high level with
statistical difference at .01 level. All the rest of variables- gender, education

background, major field of study, and teaching experiences were not related

with the variable of success in implementing teaching techniques.



3. As a whole, the condition of secondary science instruction, at present, was
appropriate. Students’ basic science knowledge, science teachers’
application on new teaching techniques were less appropriate. And
teachers used less of these following teaching methods: demonstrating,
researching, doing report, and supervising within schools to help other
science teachers in providing their instructional activities.

4. Many science teachers developed their own science teaching activities
using some techniques they learned from the workshop in order to make
them suitable for their students who were under their responsibility. All
together there were 31 activities. The teachers} also tried to distribute these
techniques within their schools and interpolated the method of develop
students’ thinking. They also implied and used active learning approaches

in other subjects as well.
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ﬂﬁ‘:v’ju'lﬂémﬁmmmmmﬁmmﬁnGﬂuﬁﬂ%uﬁﬂuua:ﬁaﬁﬂﬁﬂu%uqluifaL”éﬂu
¥ dndeumsnsouaniieuuiiusdfsseyusariuiesdouuasms
uiin (mounting)  usuAMlUNTIAUARY Faazdosaiumpumsiufiesaies
(self-esteem) BavtinFeuasiidoutonlhifinaseasrululeaFeou

) 4 R 1
usnanmMaFeiiineAeieiu Salsznaullfon meguAsNTALUN

nshetehuudn dafinedEnsseuduiitininGeududdty Fanntnananfaransatin
‘lﬂﬂs:qnﬁlﬂu%u&ﬂwnmmmmlﬁ” nednsdausInatiun 1) unumanys (Role
Play) 2) &zA7 (Drama) 3) inx (Games) 4) &anun1saidnaea (Simulation) 5) NNl
winGunnemAsuetinge (Pupil Research Briefs: PRB) uaz 6) nisafiusengu (Group

) . < o &
Discussion ) iansclnadaansail
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1) UMNNANNE S Tudmaudtigmiihstu psaLAguINHLRTRuGE
walla Wdsaannudnladuanadndneaans dsoadirur Anafdnuas
\aAAR (attitudes) BsALsznaLMANTeILNLNANYR 3 5 Ussnsldud qﬂﬂﬂﬁ
Fentes Usmdutiguiinenessneoaudila panadiiugszwinapea v
FRmuaneoifuszazunaiinda  uasann@iffamanisal nedaRansswm
Umad AgrasTideuneuaniiddnBun masitans madingunum
(petie) NesiunsURR (wame) nisag uaznsRARTNER (follow-up) WAT
umrmsspgduiumaliaunumasBnipomay i apduddunanisal
Fmamumsnelaemauinglszasd  newqauiu aafidesmeamLninGey
AREALIANOAT d7Uuasuilatlounsine

2) wgnas vizamzaves Ndnwousflunsuasaduainddymateann Tuus
arandnfludiesssyWinduansaziilasting dnnueuitlsfifadeslumgnizl
Nt luwdazanenafl@asesdussenn unsuniesiaasas aduiy
Whihszzmamanisofadiwenanidnes du Gaanmmuirfuremged
thawmef  ndvenaassandiasg @aﬁﬂsxnﬂmﬂamgmsﬁmséﬂﬁaﬁaq:
pdreReiUIMIMANNE iy maBaidnanlumsuansdunin dhou
mutietndn fiaudasnanmumiauuasudaafiteanidearinty

3) 1y dhifansndlddisu 24 vie 5 au fing ninuastinisudediu Ranse
mmmuﬁwazm”mL?‘;ﬂqﬁnms‘l%mmg TiNmE YTeNITLAuNINAINENAERT ini
fvaneszim Wun vl inaladily msmedn medugd  inunszanuy (Board
Game) UiAundnuslay (crosswords) nmdwnuazdatdNaRInIsudeiuie
AVIAYNAUTY  nazdunialend doeimundineensuiilm  nsatu nev
mefleans msdonflefuacnnifiBet  agenalfinudhuaecdielunsaey
fafiesde Fududingunidey wuvou dinws atuiend msmasensatheil
gnsovliflecanidedinionalizns  feedhany Wy naleRtuites
annrIdans  inunsvueuesiaiin inunsauazsne (W) inamdsau
(Euslad) inudessnn (Medudszwinedenaalu 2 nedn] %auﬁﬁﬁﬂm@ iy
fanmszyaniBrasagsine) s

4) goumsoitees  Thifenemdl@euuuuaonmsnidie finslidayaud
ﬁnﬁ*ﬂutﬁﬁms‘ﬂﬁﬁﬁmﬂmﬂnﬂummﬁ'mm ﬁ@ma‘uﬁﬁmwmﬂuquﬁnmo

(job-centred) uszihqauiiulunsinfiunsfiaanizedn  dnduuaslszngi



18

pumNMITAR B uNeY  AnuANTasanuNIeianeashe  msdaeiRnTinee
msfesns Tneznauwitlgmn Anadadiugssd dnmemesndula nasnau
ﬂoﬂufa}mzmwﬁl’ﬂqﬁLﬁumu‘%um Aanssutiazdaslfiagéfinanlunsdans
waztlsufunadnday  sostheressniunisnidnass  wiu msudilgmn
panamed wsau (Nephron) yneuldeeinals  UfjiiRnisreaeuled
(Enzyme) 1Thasius dndumaumstarngniuneaidaed 5 duneuuacldvdn

ngdeaiiulumu e

5) nstnldndawinendduetnes (PRB) daduuinnssumaaunsany
Anenenanfuiln 4 asreaasiazenis PRI (Pupil Researcher Initiative) 199A1E
InendansAnn Tauinendt Sheffield Hallam wisausgaiaundns  wnalle
PRB afidnmauzrasnisiiauauaprnufnlus]  nalouazLFun (contexts)
vl dansaeunsGeinenananfiinmaaaiuasnisdudu  (investigative
science) Lmzlummzl,ﬁmﬁ’uﬁﬁﬂlﬁﬁﬂﬁaummsnﬁqwzﬁLﬁu (insight) ¥ty
wneTTAnenaanfussinddeldifTiuemenn (Parkinson, Windale &
Shelton. 24-28 May 1999:1-75) faeeinadu ied Mars-ology ALY PRB 4Y
Usznaudian muﬁﬂuﬁuﬁmﬁ@ﬂg (Teachers’ Notes) NATTNAMNATALIAGNIEY
S uanadumensBauilaatedonusg vl Audidn neauily
flansndanguinGen  dayannudsinedniung (AFAnauINAININTANIVN
InenAngaRauAeaiy wasneauuazsnd) aRenidnm udsmlszacAnag
G dunnannaleng uncdeysduiiifeotes dawusinsfudu  Agdnmn
inansfeyaifiasuiuumumanseglugiinnnnnuasaan  ngulindey
Anmienannifteron  MeunummasenenaseLaNRRg WdanARey
Tufnsaniemeaes eRvsesanis uasiiauaranmasessietudlannade
msfmadedduiulilicls  viemmnan/lamed Fdsatudavinitetszneunns
hiauanamsinmAuairaengaluiign

6) nareiusenau (Group Discussion) (Parkinson, Windale & Shelton. 1999:
45-57) FadludnmninisiaRauen (Active Listening) et Suihunatiad
dalunsiudyudleinenieils idasnnisefumenzdonldinGend
Tantalsdd199auuaAINARTIAULEY LLﬁlmﬂ§uﬂ@qﬁnH:nﬁs§ﬂaq?
(communication skills) (agsten1sLNguIeALAY uaztonnsziunteidou

soumnsvdieta’u (active participation) lunszuaunisend Aeduiluiiresinfine
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1. nsefsengueiat (Small group discussion)

2 msafivsaieduideu (Whole class discussion)
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]
RABAALABELALATILINREBUT
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vssnmaesnnsatenguden enauvitldiflu 5 ngu Sellanaduiudnudegl
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UnBisludrumtiaaesianssnyisa session

nguldidunenns
(Informal LR

Buzz groups)

L’ Waanszudn
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7

nGNEiTen
15y
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X
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yneiiludau
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1) NugIY Fendngalaaniladsdniusnwivanganeineednditnig
uasinuedann ieflasaiediiusnmszazenauasimunineenisdonile
dagdunaflugfin (coaching) uaznisaile

2) nauthu Lﬂuna;u'l.u?:ﬂ:t.qmﬁué’u fopfinsuBeneandnithain Taei
'lﬂn'cjuﬁq:l'ﬂ’t,‘}'iﬂmsqwLmuu‘%ﬂéiqLﬁuma‘ﬁqLm:ﬁ'ansmqu:mha

v v
ASTRNNITENNART TG Y

]
[ 7S

] ¥ o’ — ld
3) H gy dhungudesdutwdeety  dnfiaunaingunungaiinn

] L7 ]

Lo ' - '
anngutinusiasngy nquilaztimanfeunlassndniduln® wihiies

9

' 3(:-1 v v d’ ' A o d‘ Ai' ot i
naNuNAf auﬂummgavawqmmuuusqumnum@wa:wmmmm&m

i J ] o 1
oy TiiuFeadyuanzaaunifiareamannguing

1 i 1 4‘ d' - o o/ d‘ -

4) L s dlunguianzFadifiaanmaradaiaienisanise
WansszanuunAnuasdaauawuriainfarldsrazaanifins 5-10 urhiin
piF

5) nusiund UnAdungutasszaznaduduiiimaufsuissndn ngu
Xa & IS A ¥ % o rvé <
nsTuAn visaldngadinanaundnesi andniusiuieganauaumnemse

1 3 ar § o o - 4’; :’?
winznguiilugadula ngusaumanutiziu usnanduGmdiuneuladu

A‘ - 1 A;l’ k74 dl d' ar ol e :l/ ¥ 2 I |
paumikeluianssn nanilfiienasdnniendsereieduizeuisanis

q
H 1

4 . o 1 i A i
Tiusue (presentation) emazlivifeiudayaannguauiteiiazisza
-y ] -ﬂl ‘Il dl 2 ¥ o Aﬂl Ai‘ (3 -
fANTNAMNNGNRUT Waardaufilgmeesfuidaunasinanazaiiiunig
o
ABUNLNUL N
o ] :‘4 ] > . J “
dviunguiinutililidinissedudau (Jigsaw Method)  Faflunadaniiclu
. v
waliansiFeufuuudaniiaioala (Cooperative learning) sznausne 5 dunaulunisan
fanzsu A9 waunmn 4
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narEnsafivmaanasnbulietinailussunlunnwean Taefinadantsredudruiluesd

Usenautasld fanunng 5

nnganlsie nsantsne N6 nnsantse
wupladdlu > et | T fudou T Feduideu
N4N"3 (2-4 AY) (4-5 AY) (NAY)
(2 AR 1 4) szaneu e STHLIIRY
sz 5 Wi 10 uW 1l U

=i

1 1 v
WUANT 5 uannadannsaftmefifianufinoniildauaisidv

a o
NISHANTUUIANTTH

WIANTIN (Innovation) Maneifle AR MR e Avvndayanateaiy
ndhmesmidwiums  poamidbidnihdaaduacndiml uignaasfieaty Aonal
LamAR (attitude) u‘iﬂmﬁ‘ﬁﬂauhﬁ@zﬁw’fmnﬁ‘u&u (Rogers and Shoemaker. 197: 19) &n
WAt lilienal¥dn wimnssu Wuuwaenau@e  wuuuwuwgiiness wiederasivaifh
wnsneliandeiegdn Wi Remadild Fesndalrmndiiauas Aanlshing
Inennisivai uadeTilemiuiuing 1w Auide ponfindn  AvAneTy
fGassmlmly (Bamett. 1953: 7) wimnsndafhddarfieausaiiuly viaduuusdn
Anudetiyanateaiudnluidmiumaues

Fefddminstutanacinaneundlugyprafisnaazrielfifiansteniuay
nszieivlugmanfiPussanenssalidnls  unasmunduinneslanacdieddied
vsznev 4 Uszns #a# Rogers waz Shoemaker (1971: 18-38) Wauel3sai] 1) Tudmnssu
2) fdmmneTiudanssaussgnanemancinulyl (channels) 3) luszzanuin (over time) Tl
gandnluszuudennlug g (receiver)

winssuenaiignuinrnsdausslmfansuanduldnviedaunnsnaiuls

Fusmnssntiuindn  Tusslanindnaeadafueniuléiie  uinnssududniuldtuAniiee
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Uszaumsnlluednuazanadissnsrasdfval  ennuinisdnlawasnisinlulgiies
1 ihlivasedldundouneulidell dunmiuldvtels
sraza NSNS UIRNI S %wwnﬁﬂq1N§Lﬁﬂqﬁnu5mnsﬁu%uﬂﬂuﬁv§ﬂ
Ufas yeraipammadilunseaniiuinnsedls Wefeufusudnauiug dam
mevesfindansauiluetnls  aandnludianfiduouinesfuuinnssuannieaiiels
Tuamlaneils  uiansnnnsetndldinaiion 56 1 uneetnediadidoaenoumde
501 AafhufiveasuMiussundny Wy Tedoueyna Tuanigeuiin laeanwiznng
Lmﬂwws'm'mﬁmmqmsﬁnmﬁmﬂu‘lﬂﬂﬂwL%q%ﬁndﬁmm‘éw]
anwoeysauninludeanitinasdeanudvized lumsteaniuuinnesy
yednmw  n3Anm el Wiy ansdaeiulaneferessuudnstansnsodly
sinsavisedudndnsnsieuns uaznseenfuuianssu
uﬂnmnﬁﬁnnwmmmjummﬁﬁN@ﬁiﬂmmﬂué’uuﬁmnﬁun@uuﬁm"/";tﬁm
fecsiangnaléiun 1) nguudang Hacumden ewnsadnlauasitaoadimisuduteuhl
Urzgnddls 2) ngadfinlunseesiufiufiheudurluden  Audaulngjastesuumi
ﬁ”m:gauf‘fmnﬁmﬂnﬁunq'uﬁﬁﬂu 3) nqugreniuried Miaawmndaesnguusn seurey
lndmseaumnaneunsuasiuacadalul  4) nqudnanFufings nzg‘u'ﬁaxﬁa‘lﬂﬂﬂﬁn
wimnesy seaunspisaudilugluderaazeeniu ) neadmda Dungugaiefinesu
w’a’mna‘a‘uLﬁ'ﬂuimmsu‘lﬁgnlﬁmaumniuﬁa Aeanaalirauludiean Lildeaniy

wimngsaluwaadeai (Lionberger. 1961:4)

nszurumsanfulagansiuuinnses

msaenfuudanssudadunssuaunmmeauns ﬁw"f'mwimﬂﬁﬁmmfﬁlm
winnssaliaunssionssdula  wesd Ufias uarfiudumsdadula (Rogers &
Shoemaker.1971: 25) Lm:ﬁ”mﬂunﬁ*:muﬂw?;qzﬁﬂﬂ@m’mt% wReniyaanldfuans
ufo gnsvduliifaanuaula Froumuneaesans sinasudnla uasRavAueRTAse
AABR  Panveeadududn  seanasulBuuiaues LL@:Lﬂ%ﬂquﬁnﬁuéemuwn
&unsuituld (Horland & Janis. 1959: 4)

Rogers uar Shoemaker (1971: 100-101) Muﬂq%umﬂwmmmﬂu?u
wimnssadly 5 4 foll

1. Fumszwin FufiflaaaAslmiwsidanadeyafisatuanudalus

2. fusla ImsfRnnecuaulawssndeysifadudeotuudnnesy



25

v

3. Fulsmiiu Snnsfansanuianssunnausnmilaqiuazewianudosaduls
harnaaesidudnnssuvizelyl
i’« = 2 o P Ly o

4. Suvsnes Dmsnesesliuinnssuunsdoaunegiszlemizeninnesuniu
AMMNNITDIIBIAULES

¥ ¥ § ¥
5. duseniy Wudugavineiypralfuinnssiomn

v
o A o o

¥ ¥
Tusetizsiann WNAeana aaevinulaTinnsUfuasdunawlnaiionas liivanvau

uaziaualyu 4 Tunausil

da ve a e

:" - ¥ :’r v 2 d'
1. dufernd dudunGaidnduudnnesu wgranAnd Anadinlanes
fMndanssn $mdanesadufley  FadleriwlRamnzan uwaxfng
c X e .
noidieaamdreaninngy
4 4 H =} i 1 [
2. dumsgla Whiufianesmizalimsieuinns Tnanauasadagaan
FasnnuBeufouneanadsrasmavaziuudanssaiuend
:’I [ 4 :” A o 3 [ 1 o o
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e umnsineiuly (Rogers & Shoemaker. 1971: 100-101)

szAuaaInslduinnssy
AMNFIENUNTFIARITTZYIN memeilsadeulEFunsusihieatuuians
wazfineusuagzlilussuzsiuGauienuda Usngrinfiagitlineslduimnssuentioutin
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- . . =l <l ;% <l dl o o
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4’ A i o o/ ° '
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winnssuuaz@esiaantsdniiudmiuuianasuy
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WORKSHOP
ON
RAISING THE QUALITY OF SECONDARY SCIENCE EDUCATION

SRINAKHRINWIROT UNIVERSITY
BAHGKOK, THAILAND

6 -9 OCTOBER 1998.
Programme
Day 1 - Tuesday 6 October

0830 Opening Ceremony and Reception

0930 Introduction

1010 Activity | - Ice-breaker

1030 Identifying the key purpose of science education

1100 Activity 2 — Achieving the key purpose of science education
1200 Lunch

1300  Feedback from Activity 2

1330 Developing a set of Science Teacher Standards

1400  Activity 3 — Personal review of aspects of individual teaching
1430 Coffee break

1500  Feedback from personal review

1530  Using Science Teacher Standards for Continuing Professional
Development —a UK perspective

1600 End

Day 2 — Wednesday 7 October

0830 Introduction to Active Teaching and Learning strategies
0900 Active reading

0930  Activity 4 — Active reading

1030 Coffee

1100  Active writing

T30 Active 5 - Active writing

1200 Lunch

1300 Data handling and interpretation

1315  Activity 6 — Data handling and interpretation
1400  Group discussion

1430 Cotffee

1500  Activity 7- Group discussion

1600 End
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Day 3 - Thursday 8 October

0830
0950
1030
1100

1500
1430
1300
1600

Introduction to the Pupil Researcher Initiative

Activity 8 — Investigative work using the Pupil Research Briefs
Coffee

Activity 8 continued

Activity 9 — Using the Pupil Research Briefs with students
Coffee

Activity 9 continued

End

Day 4 - Friday 9 October

0830
0900
1030
1100
1130
1200

1300

1600

Introduction to review and evaluation

Activity 10 ~ Review and evaluation

Coffee

Feedback from review and evaluation, discussion of future directions
Closing Ceremony

Workshop ends

Organising team debriefing, review and compilation of plan for future
activities
End
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WORKSHOP 11
ON
RAISING THE QUALITY OF SECONDARY SCIENCE EDUCATION

SRINAKHRINWIROT UNIVERSITY
BAHGKOK, THAILAND

24 - 28 May 1999

Programme

Day 1 - Monday 24 May

0900  Opening Ceremony and Reception

0930 Introduction

1000  Activity 1 — Presentations by teachers on activities trialled since the last
Workshop

1130  Activity 2 — Review of Activities

1200 Lunch

1300 Role Play

1330 Activity 3 — Role Play

1430 Coffee break

1500 Drama

1530 Activity 4 ~-Drama

1600 End

Day 2 ~ Tuesday 25 May

0900 Simulation

0930  Activity 5 - Simulation

1030 Coffee

1100 Games

1030  Active 6 ~ Games

1200 Lunch

1300  Briefing of core group to act as facilitators, explainers and trainers for cohort 2

1330 Activity 7~ Preparing workshop for cohort 2

1400  Group discussion

1430 Coffee

1500  Activity 7- Continued

1600 End



Day 3 — Wednesday 26 May

0900 Introduction

0930  Activity 8 — Ice-breaker

1000  Introduction to Active Teaching and Learning strategies
1015  Active Reading

1050 Coffee

1100  Activity 9— Active Reading

1200 Lunch

1300  Active Writing

1330  Activity 10 — Active Writing
1430 Coffee

1500  Activity 11 — Group Discussion
1600 End

Day 4 - Thursday 27 May .

0900 Introduction to the Pupil Researcher Initiative

0900  Activity 12 - Investigative work using the Pupil Research Briefs
1030 Coffee

1100 Activity 12 - Continued

1200 Lunch

1300 Activity 12 - Continued
1430 Coffee

1500 Activity 13 — Preparing to use the activities with the students
1600 End

Day 5 - Friday 28 May

0900 Activity 14 — Using the Pupil Research Briefs with students
1030 Coffee

1100 Acuvity 14 - Continued

1200  Lunch

1300 Activity 15 - Students and Teachers prepare presentation
1430  Activity 16 - Presentations

1530 Plenary

1545 Closing Ceremony

1600 Workshop Ends
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