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Abstract

This study aimed: 1) to evaluate students’ satisfaction with teaching quality of instructors of
graduate diploma in project management and evaluation, 2) to examine opinions of students’ superiors
involving graduate diploma in project management and evaluation, 3) to examine instructors’ opinions
involving curricular implementation of graduate diploma in project management and evaluation, and 4)
to examine students’ opinions involving the graduate diploma in project management and evaluation.
The sample used in this study consisted of 63 instructors, students’ superiors, and students. The
instruments used in this study were 4 developed questionnaires on curricular implementation of graduate
diploma in project management and evaluation. The statistics used were mean and standard deviation.

The results of the study were as follows:

1. The students’ satisfaction with teaching quality of the instructors of the graduate diploma
curriculum in project management and evaluation as a whole were at the highest level.

2. The students’ superiors had opinions involving the graduate diploma curriculum in project
management and evaluation as a whole at a high level. The superiors’ needs for the university to add,
and solve problems were: more field activities should be increased, learning time should be improved
to suit the curriculum, and there should be organization of participatory action research activities.
Guidelines for curricular development were: the superiors needed the university to develop organizational
potentials in terms of action research, learning together with practices, and knowledge management.

3. The instructors according to the curriculum viewed involving the curricular implementation
of graduate diploma in project management and evaluation as a whole that it was appropriate at a high
level. Problems and recommendations include: the short period of time caused organization of learning
and teaching not to achieve the goals of the courses taught as it should be, adequate budgets should
be provide to support organization of learning and teaching, and documents in supplement to instruction,

a
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course descriptions were not clear, and there should be curricular development and organization of
systems to generate quality in continuity.

4.  The students viewed involving the curriculum of graduate diploma in project management
and evaluation as a whole that it was appropriate at a high level. The students viewed that their learning
problems were solved, their activity performance was beneficial according to the curriculum they
learned, and the performance could affect students® work development.

Keywords: evaluation of curricular implementation, curriculum of graduate diploma in project

management and evaluation
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Abstract

The purposes of the research were; 1) to develop the courseware entitled Kap Yani 11 with a
required efficiency of 80/80, and to find out an effectiveness index of the developed courseware, 2) to
compare learning achievement and creative writing outcomes before and after learning by using the
developed courseware, 3) to examine Prathomsueksa 4 students’ satisfaction with learning through the
developed courseware, and 4) to compare learning retention of the students after two weeks learning
by using the developed courseware. The sample used in this study consisted of 22 Prathomsueksa 4
students, Bankhoklam Nonkhok Samakkhi School in the second semester of the academic year 2007,
obtained using the cluster random sampling technique. The instruments used in the study were; a
developed courseware, an achievement test, a scale on creative writing, and a scale on satisfaction
with the developed courseware. The statistics used for analyzing the collected data were mean,
standard deviation, percentage, and dependent t-test.

The results of the study were as follows:

1. The developed courseware had an efficiency of 81.88/86.36 and an effectiveness index of
0.69.

2. The students showed gains in learning achievement and creative writing from before
learning at the .05 level of significance.

3. The students showed their satisfaction with learning through the developed courseware
as a whole and in each aspect at a high level.

4. The students who learned using the developed courseware two-weeks delayed decreased
testing mean scores from after learning at the .05 level of significance.

Keywords: learning achievement, creative writing, Kap Yani 11, developed courseware
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Abstract

The purposes of this study were: 1) to develop a courseware on the probability in the mathematics
learning of Matthayomsueksa 3 with an efficiency of 80/80; 2) to find out an effectiveness index of the
developed courseware; 3) to compare learning achievement, mathematics problem-solving process,
and learning retention of the students between learning by courseware and learning by problem-solving
process, and 4) to examine satisfaction of the students who learned by courseware. The sample used
in this study consisted of 69 Matthayomsueksa 3 students attending Kanlaung Vitthayakhom School in
Amphoe Waeng Noi under the Office of Khon Kaen Educational Service Area Zone 3, in the second
semester of the academic year 2007, obtained through the cluster random sampling technique. They
were assigned into 2 groups: an experimental group of 34 students who learned by courseware and a
control group of 35 students who learned by problem-solving process. The experiment was conducted
in second semester of the academic year 2007 from January 14, 2008 to February 15, 2008. The
instruments used in the study were courseware, an achievement test, a test on mathematics problem-
solving process, and a scale on students’ satisfaction with the developed courseware. The statistics
used for analyzing data were mean, standard deviation, percentage, and for testing hypotheses were
the F-test (one-way ANCOVA), and t-test (independent samples).

The results of this study were as follows:

1. The developed courseware had an efficiency of 82.24/81.96.

2. An effectiveness index of the developed courseware was 0.72.

3. The students who learned through the developed courseware showed higher learning
achievement and mathematics problem-solving process than those who learned through the problem-
solving process at the .05 level of significance, but they did not have different learning retention.

4. The students who learned through the developed courseware showed their satisfaction
as a whole at high level.

Keywords: mathematics problem-solving process, probability, courseware
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Abstract

The purposes of this study were: 1) to develop a constructivism instruction program entitled
division in the mathematics learning strand for Prathomsueksa 2 with a required efficiency of 80/80 and
to find out an effectiveness index of the constructivism instruction program, 2) to compare learning
achievement and problem-solving thinking skills between learning by using the constructivism instruction
program and the traditional learning approach, 3) to examine students® satisfaction with learning by
using the constructivism instruction program, and 4) to compare learning retention between learning by
using the constructivism instruction program and the traditional learning approach. The sample used in
this study consisted of 70 Prathomsueksa 2 students from 2 classrooms attending Phon Prachanukun
Municipal School, Amphoe Phon, Khon Kaen in the second semester of the academic year 2007,
obtained using the cluster random sampling technique. These students were assigned to 1 experimental
group that learned the constructivism instruction program and 1 control group that learned the traditional
learning approach. The instruments used were: 1) a constructivism instruction program, 2) plans for
organization of traditional learning, 3) an achievement test, 4) a test of problem-solving thinking skills,
and b) a scale on students® satisfaction with learning by using the instruction program mentioned. The
statistics used for analyzing the collected data were mean, standard deviation, percentage, and F-test
(one-way ANCOVA) was employed for testing hypotheses.

The results of the study were as follows:

1. The developed constructivism instruction program had an efficiency of 84.84/84.70, and
had an effectiveness index of 0.7377.
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2. The students who learned the constructivism instruction program had higher learning

achievement and problem-solving thinking skills than those who learned the traditional learning approach

at the .05 level of significance.

3. The students showed their satisfaction with learning by using the constructivism instruction

program as a whole and in each aspect at a high level

4. The students who learned the constructivism instruction program had higher learning

retention after 2 weeks of learning than those who learned the conventional approach at the .05 level

of significance.

Keywords: constructivism instruction program, problem-solving thinking skills
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Abstract

The objectives of this research were to develop the English writing skills knowledgebase for
undergraduate level; and to study the usage results and the usage models of the knowledgebase in
higher education institutes. The research procedures consisted of three phases: preparation phase,
design and development phase, and experimentation phase. The sample groups used in the preparation
phase were 8 English writing lecturers selected by purposive random sampling from 5 public and
private universities. The sample groups used in the experimentation phase were 7 English writing
lecturers and 173 students, purposively selected from 6 public and private universities. The research
instruments were questionnaires: the questionnaire on lecturers® content needs and problems about
English writing skills, and the questionnaires on the satisfaction and the usage models of the
knowledgebase of the lecturers and the students. The frequency, percentage, mean, and standard
deviation were used to analyze the data.

The research findings were as follows:

1. The developed English writing skills knowledgebase for undergraduate level was at Sripatum
University URL: http://englishknowledgebase.spu.ac.th/website

2. The lecturers and the students showed the satisfaction on the knowledgebase at the
highest level for the content and the instruction and at high level for the interface. They were at 3.35,
3.57 and 3.16; and at 3.23, 3.25 and 3.01 for the lecturers and the students respectively.

3. The lecturers and the students had the related usage models of the knowledgebase: for
personal use, the lecturers used it for their professional development while the students used it
according to their interest; for the classroom usage, the lecturers assigned group work, presentation
and project while the students worked on the assignments and use it as learning materials; for the
usage after class, the lecturers suggested the topics for supplementary studies to the students while
the students worked on those assignments.

Keywords: English writing skills knowledgebase for undergraduate level, the usage results of the
knowledgebase, the usage models of the knowledgebase
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Abstract

The purposes of this study were; 1) to develop Yonisomanasikarn and multiple intelligence
learning activities plans entitled “life and environment”, science subject area in Prathomsueksa 6
students at 80/80 efficiency level, 2) to study the effectiveness index of 2 learning activities plans, and
3) to compare learning achievement, scientific attitude, and achievement motives of students through
Yonisomanasikarn and multiple intelligence learning activities. The samples were 66 Prathomsueka 6
students in Pako Community School, Amphoe Mueang, Nong Khai province under the Office of Nong
Khai Educational Area 1 in the first semester of the academic year 2008. The samples were purposive
sampling used, then divided into two groups. The first group was taught with Yonisomanasikarn
learning activities, the other was taught with multiple intelligence learning activities. The research
instruments were 1) the Yonisomanasikarn and multiple intelligence learning activities plans, 2) the
learning achievement test, 3) the scientific attitude test, and 4) an achievement motive questionnaires.
The statistics used for analyzing data were mean, standard deviation, percentage, and t-test.

The research finding showed:

1. The efficiency of Yonisomanasikarn and multiple intelligence learning activities plans were
82.88/81.52 and 87.56/84.24 respectively.

2. The effectiveness index of Yonisomanasikarn and multiple intelligence learning activities
plans were 0.56 and 0.48 respectively.

3. The students® learning achievement, scientific attitude, and achievement motives were
not different between those two learning activities methods.

Keyword: Yonisomanasikarn and multiple intelligence learning activities
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Abstract

This study aimed: 1) to develop plans for organization of Thai learning activities in reading for
Prathomsueksa 1 students through collaborative group using mind mapping and collaborative group
using skill exercises to have a required efficiency of 80/80, 2) to find out effectiveness indice of 2 plans,
3) to compare learning achievement in reading skills between the students who learned through both
models, 4) to compare learning achievement in reading skills between before learning and after learning
of students who learned through both models, and 5) to examine students’ satisfaction with learning
through both models. The sample consisted of 60 Prathomsueksa 1 students attending Ban Na Po Yai-
Khok Suwan School in the second semester of the academic year 2007, obtained using the cluster
sampling technique. The instruments used in the study were: plans for organization of learning activities
in both models, an achievement test, and a scale on satisfaction. The statistics used for analyzing the
collected data were mean, standard deviation, percentage, t-test (independent samples), and t-test
(dependent samples) was employed for testing hypotheses.

The results of the study were as follows:

1. The plans for organization of Thai learning activities in reading for Prathomsueksa 1
students through collaborative group using mind mapping and skill exercises had an efficiency of 89.86/
84.35 and 82.30/81.67 respectively

2. The plans for organization of Thai learning activities in reading using collaborative group
using mind mapping and skill exercises had an effectiveness index of 0.5052 and 0.4685 respectively.

3. The students who learned through the plans for organization of Thai learning activities in
reading by using collaborative group using mind mapping had higher learning achievement than those
at the .05 level of significance.

4. The students who learned through both models increased their learning achievement
from before learning at the .05 level of significance.

5. The students showed their satisfaction with learning through both models at a high level.

Keywords: collaborative group using mind mapping, collaborative group using skill exercises,
learning achievement, satisfaction
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Abstract

The purposes of this research were to 1) compare the ability in creative thinking and writing in
Thai language of students between before and after learning based on the KWL and Synectics method,
and 2) compare the ability in creative thinking and writing in Thai language of students between the two
groups of the students. The sample used consisted of 41 Prathomsueksa 4 students attending the
schools of Nasok group, Amphoe Mueang Mukdahan, Mukdahan Educational Area in the second
semester of the academic year 2008, selected through the cluster random sampling technique. They
were divided by simple random sampling into 2 experimental groups of 20 students of Naado School
who learned by KWL method and the other experimental group of 21 students of Pongpaey School
who learned by Synectics method. The research instruments were: learning plans of KWL method,
learning plans of Synectics method, a creative thinking test, and a creative writing test. The data were
analyzed by mean, standard deviation, Pearson product-moment correlation coefficient, and t-test.

The results of the study were as follows:

1. The students who learned by KWL method showed gains in creative thinking and writing
in Thai language from before learning at .01 level of significance. The students who learned by Synetics
method showed gain in creative thinking from before learning at .01 level of significance and showed
gain in creative writing from before learning at .05 level of significance.

2. The students who learned by KWL method and Synetics method did not show a creative
thinking and writing from before learning differently.

Keywords: creative thinking and writing, KWL method, Synectics method

o

UNuI

flade AN wasan193aun
. o :

AN ARaN1TAA Nezn1sAnLugaEH

1 o
A o

k% L4 = a K 2 =

vt It ud@aunaauls (s T wilsees,

2537: 142) Tasanisdidunisidauida
519 93A (creative writing) T4vIuN17T8IUT

FiaauazseqldaunuinisuzeaauAnA
PR4AULITLUBANNIAILERLAT AL A0E
dszriulagarunaryie Tiaanumanmnau
wazisriu Adoyayrldaelusouds (gedletld
WAATNSIN, 2521: 2) BeazEBIenANIAALTS

%19 336 (creative thinking) @911unsAATIE
AnEUzaLUNY (divergent thinking) A8 N13AM

a



Al

Journal of Education, Mahasarakham University

UANEANIG MaNEudnANE Anlandelng
duinld JnasAuny ﬂLLﬂZ\]ﬂIWN@QHﬂ’]?
failag ﬂa\m,mmnmmmmmm UN U
Mulviifia” ﬂum @13 5971, 2527: 6) A9
T esiufiaastinasy aenuwamnslunis
W Ianuazienanindudnasn 519 994
TuaunAR NITHAUINITAMES 519 T7AA9
Hudhnsned ATy lUNTWRILNN19AN SN
(McCandless & Evans, 1978: 209-301)
N9FEUFUUL KWL (K = what you
know, W = what you want to know, L = what
you have learned) UWAzN19FRILEILL Synectics
{uAgnnsdansBeudi wnsamuInsAn
WaznITAaulde 19 sedvevtiniFuwls
(ANl 3yafn, 2545: 18-20) NMsFruFuIL KWL
vfammmum”mumﬂmm‘[m1 Liumu
2kl ﬁifmwwmmqmmmmqumﬂfmu
L?muu"] 2) N1IAUNN" qmmwummmamv
Fauf dengaziiudannanssunisizauisog
L‘Vlﬁuﬂ’lﬁﬂ’]ﬁ‘m%i"’] Tmay wasnuAIN
FaannsresdFon uay 3) WedFauldFouly
wanfiay Vﬁ@um@mnwm@@ﬂmmLm”l,m
me@‘”iﬂﬂmq N94ANANITNNI3TEIUS
mﬂmﬁuMﬁuLﬂuma‘ﬂi”mu‘LmLa‘ﬂuﬂﬂ
m@ﬂ@mmwmmmmm@ﬂmwmu faens
mummmm.mnmmmmwmm”[q Sannsd
Ui GeuldsesenANNAnTeIALLeIELeaT
aziilunig a SulREauldwmuiaanudn
19 ssraasmuecllsiog (TAns tnenuey,
2647: 29) '2uABNN3FEUEULIL Synectics L
ﬂizuqumﬁ?@”mmiﬁﬂuﬁﬁﬁgqﬁwmmwﬁm
519 s3AlmeendunszuaunnilTe ey
AINUAET AN TauA nasenmaeelyl
WRanfleufy T8y nsRauieunianss
LL@mﬂiLﬂ?ﬂuLmu‘llmﬂ‘lmmﬂmmmumﬂ
Foudiaf fatu nngdnnszuaungizeuily

73

Volume 2 Number 4 October-December 2008

ANHUY ﬁl,ﬂumﬂﬁﬁﬁ‘ﬂuiﬁﬂﬂﬁm‘imﬂu’
ammmfamwmmaium@u Walaganiu™
‘l‘ww] UANTU A AWNTITRLRIUINA AR LT
¥a9 seAldnudTauld (Raun wanudl,
2546: 250-251)
AMNANTANININIBS DIUANEAN
%u‘ﬁuﬁm 1 "9 e N AR AN
ﬁnw’mﬂmmi tlaqiiunudinGeuluseau

o 9

o

‘ﬁ"]ﬂﬁ]u‘l’l 1-2 uﬁmuﬂummmw LREY
unwémwﬂumum@mu ATde ( mmm
mmwummmnmmmma 2549: 13) ’ﬂﬂ‘I/N

ﬂ"]Wﬂ’]?L‘JEI‘Lm"I‘J @uiuﬂ@auum‘mms

WENUIAIH Wﬁiﬂuﬂﬁiﬁmﬁq 519 99R

1a9nTeUTnaTyn nmﬂul,wm GREE
WAETUTRIATNAALANC] udunnuAniides
ﬂﬂlumﬂ‘umm mauﬂgummqﬂaf nns
( WANA 3n93993, 2637: 50) A nileywn
Fensnn dsiuilmsiansaniitesily .3
WANWIAH nssalunsinuaznisdenu
$19 saMudie AgAITTALSTEINAUAZ LY
wallpianisFaufiaznssdulfiininng
AR §19 994 uAT 1NNIRTNENEABANNN
dunandeuiifudneuzaudowds
519 99Ald ( wuwe Tumy m9, 2529: 14)

mmq'mmwmmﬁ%ﬂ

~ a
1. WanlFauiaumin 18190y
ANTAALATNNFTEWTY 519 79AITNANE el
YAIUNLTHU FLUTNADULTEULALNASLTEIY
k2 aal =l v .
ANEIIBNNTEEUILLIL KWL LAZULL Synectics
A P
2. wWalFauauany axn9alu
ANTAALATNNTALILTY 5§19 29AU9TIN B
SENINNAITUUAETTN19TEUFULL KWL
WAZLUL Synectics

Al



a

a7 'Wj‘%ﬂ']:ﬂﬁ’] Wi‘/ UAIANLITUNAT 1TAN

uuﬁjﬂummmﬁ?{ﬂ

o A al' Yo aa ) v
1. dnFeunlaiuisnisirauiuuy
KWL WAaZLLUL Synectics HAa1H 11150
N1IAALAZNNTIALWLTI 519 TIANASLTEIU
LINannauEeu
2. wRanIAaes TnEuUTlATAE
a E% .
N19FEuEuLL KWL hayiul Synectics &
AN 18170 UNITAALATANT LTI ULT S
59 29AWANANNHU

ad aat
ATNIT9H

Uszansuazngnmaating

ﬂivmmw‘lsﬂ‘lummwLﬂuumiﬂu
FutlszauAnuntli 4 NENLATATNNNFANEA
snuaunl n ANALHBYNAUNS iinenu
mmwummmﬂwmﬂmmi AAGEUR 2
TnnsAnE 2550 a1uaw 7 Teaizau Wnizey
163 A nqusaetnalundeldunlaenis [«
LLUUﬂ@:N (cluster random sampling) AU 2
Ta3au 1Hun TsaFautiuunls iniFau 20
A wazlseBautiulaidles dnGuu 21 au

nsiiafldlunisias

1. WHUNI9AANIFEUE LU KwL
WAL Synectics UWULAY 8 KU RATLRAE
Y914 4.43-4.69 mmmmwaﬂ‘lm fu
WNHNNT A

2. WULNA BUNITAALEN 319 3R

A 12 49 iunuudnils JA1ANen
sedasendng 34-.69 mémwﬁmuﬂjm%’@
5v9919 .21-59 LaZANAINNLT T ueR 1T
Windy .82

3. wuune T’J‘]_Iﬂ’]?L%EIuL?N 59 19A

AU 3 e Wunuudnids HArA NN

74

B 2 2iiufl 4 AaAu-Fuaian 2551

Medesyning 43-47 Ardrunadnuunsede
329909 39-42 UazAIAINNLE s IRy
Wiy 56
miﬁnﬁgngsﬁﬁ'ﬂ
ﬂ’]'ﬁ'ﬁ/ﬂﬂﬁ‘/\iﬁlﬂuﬂ’lﬁ'ﬁ/ﬂL%Q‘Vlﬂ@@xi
ffuneusfiunnssal
) 1. 76 auAeWEaU (pretest) UnEFau
a2 ngu Inelduuunn aun19AnLES
519 994 LAZUULNA BUNNTLT8ULT
514 93A
2. ANEUNNIAANNTTEUTANN LY
TaavnFaulsaFauinuunladnasnszaus
WU KWL saziniFeulsaFaurulailesdn

aa a v . R
78n19078UTUUL Synectics LA bdanlu

usiazngy An 3 “Uansiuanldingn "Uanviay
6 m‘lﬁm uay “Upsit 4 a0 2 Falu 99u
fa~1s 20 Falu

3. MA AUNAY 38U (posttest)
unrauwis 2 ngy Taglduuuna aunisdn
@9 519 994 LATMULNA BUNNTIIaULES
59 936 atfuFeaiuildne aureuFe

nsaAsIzRdays

1. WFeuiReuAZUULALNN 11190
Tun1sAauazns@awlds 514 eXLIREVRRR
NAuETUULAT AT UTAITNTUUAY 2 NgN
Taeld DR ttest LUy dependent sample

2. WTUPEUAZIULAINN 1190
Tun1sAnLaznInlewds 519 79ANAINIS
NAADY FrUI1UNITEN 2 N4N TaanIAn
“wilsr nE u TuWufsrudaanisfnii
59 s9Auasnalnwds 59 s9fRn ms

7 WA usIaai s W wudnazwuly Tuwus

o =K = = a = a
nu "NL‘]J?EI‘LILV]F;I‘]_Iﬂ"I?ﬂmLLﬂtﬂ’W?L"]JEIuL‘N
v Y aa .
§19 79Alagld DA ttest LUy independent

sample

a



Al

Journal of Education, Mahasarakham University

HANITINE

1. nadseuiauay 1unnly
nsAauAzN@BWTs $19 534 szvdnenion
BeuuaemdaBenrentinGewis 2 ngu WU

11 umiﬂunmﬂmmﬁmaﬁ
= %
Faufuuy KWL dana 1unsnlunishaunas
MAAEWEY 519 994 wANFEY _ndnau
Faiuadnaiide ANNe DANSZAL 01

o = P AW ve aa

12 dnisaunguiléfuasnig
BeuZuuL Synectics HAN W190TUN9AR
T 519 994 NAIFEU ndnneuBueingg
e AN DANTEAU .01 LazdAany
ursnlunin@awde 519 998 nATaY
JndneuEauatnalty AN BRNszAU
.05

o o LAy

2. MAIN1IMAADY BNFRUNgNT A
o aa = % .
51UABNsFUELLL KWL uazlUL Synectics
fAon 1wnrnlun1sAnuarnInlauids
59 sadldumnsinariu

anUruua

'
o a

al ?;/ = a|
1. UnegududssonAneln 4
1 dl Yo ada =l v al
nqaunlaFuasn1sTeuiuuy KWL Haqns

a = a 4 3
1190 TUNIAALAZNNTEUTS F19 994

AN g m‘“@ﬁﬁuﬁﬂdwﬁ@uﬁau@ﬂwﬁ
e ATYMIe DANSEAU 01 auiinFaungs
lEFUAT N3 uusuny Synectics fiAau

u19nlunnsAnEe $19 99A ndaTeu
ndreudeuetheilils diyne AR

= = a % 2
01 UaziAny w190 lUNTLUEs 59 994

ﬂ@ﬁﬂﬁﬁ‘l,ﬁ‘?_lu amm@umu@mmuﬂ ’mm
‘VI’N amm”m‘u .05 mﬁuiﬂmu llllﬁlﬁ’)u
‘ll@'Vl 1 Lu’ﬂ\‘i@’m%ﬁﬂ’]ﬂiﬂuiﬂ\i 2 LL'LI'LI‘LL‘LL
ﬂﬁ‘d.l’l%ﬂ%?@ﬂﬂ@ﬂiﬁ‘ﬂﬂ’ﬁﬂﬁ‘ﬂug@zﬂizﬂﬂu

75

Volume 2 Number 4 October-December 2008

udnefanssnd ‘o SulddnBeuldnenuda
LAzl AYANAAWIWEANNT AN19LiugiTe
ugudnatsuaznsegulid audandy
AangsuNIFEUNIg BUBYARDALIAT (TiFANS
INRAOUAN, 2547: 29) A9l A9 ana AN

W lUNTAALATNNTAIEWITES 19 994

299N Feu wasan I Fauiiiunszuounng
ﬁ@mmmiﬁﬂu’i’ﬁmj flFuun14lunas
NAADIAUASLTIULAY andiieuFeu Ha
An9iselunfell anndesfunaniIATeU0q
WIYT T10YANENA (2545: 31) SqlgATEnAT0s
N1FENAAWLL Synectics AflfamiuAnLT
$79 s3Aveqrn Fautulssonfneniif 3
wudﬁﬁnSﬂunduﬁiﬁ%miﬁmmu Synectics
fdann nnsalumsaide $1e ssAliiaau
atinaflile “"Aoynne DRTsEAL 06 yananNil
9 9AAABNNLNANITISLIDY NN 119 DU
(2549: 116-117) MAAnm HeNRLIA91Y
T luns@eude 319 994 wazdnna TN
E]‘VlﬁVl’]\‘lﬂWiLﬁ‘ﬂlATmﬂ’ﬁfﬂvLVlﬂ‘ﬂﬂx‘luﬂLﬁ‘EI‘wﬁu
UsrouAnuta 6 Ald5unts eulaeld
AANgINNI9EEUNIT BUAINGLLLIL Synectics
wudinFauiaine W1 lunisdauide
519 994 wazlua ”uqm%rmqma‘ﬁﬂuﬁcm
nlng MANTEY andineaulTauetinei
W AN BAnszey 01
191138 eauwuy KWL un 4 lunnsg
WawAY 1asalunnsAnuaznsiiede
$na 39Aiy mnmiﬂﬂmmm%mnﬂmq
daladfigimnld udannien NaTiAEnda ey
ﬂ’]iWﬁNu’]’)ﬁﬂ’]iLiﬁluiLW’ﬂ W SunsAa and
yAAN (2545: 88) UdIBNMI B KWL
W mﬁa‘nﬁmﬂﬂ’ﬁﬁmmﬂi”mumaﬁm‘Luﬁﬁ
pinae Winugrauls 9 aaAdesiUanIEn
Tailan (2549: 118) AgasalaeiBoudioy
A uqmﬁmqmawﬂmmzmmmmw

Al



a

a7 'Wj‘%ﬂ']:ﬂﬁ’] Wi‘/ UAIANLITUNAT 1TAN

FansmuaaresrinGeuduisonAnuili 1
fiGaudaeianisdoufuuy TAl 3393l
Wy KWL uazAsnisFoufuun an. wudd
uﬂLa‘mmLmummﬁmnmumuu TAl LUy
KWL WaZHUL 9%, Nwa quﬁmqmmau
Ua¥NIsANeL1iFaN s 0L WANFNaTY
@EIN:LI‘LLEI qmmmmu 01 #987NHANNTISE
Tuaeil 1unsn seuldiivlgdninas
Fouguuy KWL 2ansadsnimuinisdnl
umuj ¥ ituii Feaziflunuanislunisi
AsnsEauiuuy KWL inldwmun g 3u
AN N1 lUNITAALAZ NN TITEWLT
&3 ﬁﬁ"lﬁﬁuﬁﬂﬁﬂyﬁi@iﬂ

2 dnFeududszondnunTf 4 7
19’1’§uﬁ'§miﬁﬂu§3w KWL WAZWLL Synectics
WAINIINAAGY 119 2 NN HAN w1901y
MTAALATNNTWTS 519 7R ldumnAnariu
mammwimﬂuiﬂmm NuRgude 2 na
mw-mLﬂumuum@Lﬂuma%mmmmﬂm
WUL KWL Wa¥UuY Synectics Wludsnng
@mma‘wﬁm‘m o WU way
a iuﬂivmummmiunuunL@ﬂuiqu 2 73
( g gyann, 2545: 18-20) A9 e ilgann
ma‘mma‘wﬂmm 2 35 wndnfanssu Wina
Mmmnmqnu yananiiszes mmﬂ%ﬂumi
NARBIATIHIF 907 AUNENNGNAY 20 alaa
f9anaastinaivlyl wmumﬂmimmmmn
RN IVIERELRERFIC RN Rk seAvuLTl
Fnwen1sAnt m@ ARIRNALTZUZIIAN
l,mmmﬂa‘:ﬂ@uauj Tunnswmun 19iniTe
INANIEAINgn? Ly N9t Tuus N9l
e ndaudstuluanla idudu (s9m7
1109891, 2547: 11, 8198481977 Davis, 1971:
19) wasinEen1ndguide 519 29ANLIU
Aeafy nnsfiinBauasiinineennsidey
B9 $19 srAlEdu dnFauazFeaiuin

76

B 2 2iiufl 4 AaAu-Fuaian 2551

L UAN mnﬁn@mu%’ﬁﬂmmﬁﬂm = $fian
ATYAAL mﬂuﬂmﬂmummu Farh dnidey
G4 319 ssAAsailuiag mmum@ Y uAn
gm’mummmm@mmnsﬁq A NI
WwanldanlAetng sz a2 dszneudunis
Fan §19 e v w1 | ﬂimsmma‘
2543: 2) mmwmmimmqmlumwmuum
uvl,ummﬂ ﬁmuumiﬂuimmmuﬂimu
Anwnili 4 mmmmmiuma‘wﬂmmmwm
WAZNNT < mmimvl,ummmmwm LN
w'amfamimﬂmm'a@ﬂmLﬂumumﬂumq

%19 294 A IfHATIAAAINNNT Ut 2
3% ldumnsnafiu

L/
aal Ualue

1. 49, waukurluNITUINANITINE
T4
2 [y p o
1.1 n1sRanldasnisizeufine
WENUI 9L FHAN 1HNTD MNITAALAZNNT
Weude 519 998 ufuinGeuduilsyon
= PR 4 % a Yoo
AN®11N 4 Wu A auAfTLRaN1EIEN9
a v 1 aal = % .
Fenfuun KWL rieudsnnsizaufun Synectics
mewmum@uimusn@u LL@‘“"meﬂ LIN9EN
Hatiilefiansoinanneniaae
1.2 38193 sudiauuy KWL
. va o g v ' o
WATWUL Synectics Ha4eldoanAaud19mIn
TuN139ANANTINLAATUNUNNTAANTT T EIUE
p o o o o A %
Wwagannaes binartuingaulunis Maau
ﬂm’l,m@mummﬂﬂmw A3e euAsinigLFy
YA IL T NAN AN AN £
2. o neuuznnvAdaAsasteld
2.1 AINAARALTHULNEUNA
ANTREUIANN 18190 lUNNTARLAZNN Tl
GREERN ?im‘TmﬂlmQﬁﬂﬁﬁLiﬂuiLLuu KWL uaz
Synectics LAz RANATILTIRRTUE e



Journal of Education, Mahasarakham University 77 Volume 2 Number 4 October-December 2008

Faary lmnndsslamisanisinnadasldld  KwL W“mmmm mwﬂunwﬁmmﬂﬂﬁ"ﬂu
1N ENTL Tuumﬂuj LW@W@’W?M’]Q’]LMN’]VW@ v1i1 4
2.2 ArsneaedldionisFauiuuy WaunensAa Ul F AT 0

b a
1an 17NN

NINATINNS. (2543). AIINAA $09 794 AT M3FEUNIT 81 MITANALITARUNA. NIINN:
9NUNA BUNWNNNIANET NTNATINNS.

gealeflel wnmmeIn. (2521). N19L7AUE 7 407, NP SNmALATEYTIAL,

VIANS INGOUEN. (2547). N1989ULT WITUEAEAT KWL-plus. NTUNNY: AMELEMNIgINA 127
n13amN1e Anendsmalulatiauts.

Airu wanual. (2546). A7 ATNI7 B ngEMW: InRNnaens i INeNdE.

Wiy 11ANANA. (2545). NATENNITANAAULLTIUARN NAFBAIINAA 519 77AUD9KNITEY
Futlszaudnwilil 3 YTy Anus nA. ., Au1ANeNAEATUATUNIA TR,
NPUNNNYUAT.

76T Avdaw. (2547). N7 Fuuma audnmInAn $19 22N Ingmaman manag
AnsITuNUgIW nga 195n19FEuA 0 ng %@dummmuﬂimwﬁnmﬂw 5
fmislugwwnu@;u NEIINNNIUAS. USTYNTNUS NA.N., NUNANENAEATUATINII IR,
NIUNNNUIUAS.

99960 1 uﬂa‘vm (2537). N7 BuN IngsrALszaNAnE. ngamne: Inadmunnaile,

1ws Jumz ;s (2529). MATLABNIT B 17, NTIMINL: Taiiens Tnf

NANR dinnassail (2537). maiAns i FumaNAe F19 77m (Aurinad 3) NIAUNNY;
InedmsnnaTie.

DTN 8. (2549). NIPAILINANITNN2TEUNT AU INEMIFULILNTTFENIT Bl
uuyFuadn “ier I Feacw wrraluniadeude P9 2rAresiniFyudy
vrzanfneii 6. Aneniinug A, NM1ANeNduaTA) naues, NauAT.

Al yaAn. (2545). 21 350199AN9FUS 71 N FUNFEUAUNITAR (WNWAGIN 3). NPILNNL:
DNNNA.

mmmmmwummiﬂﬂmmmmi (2549). 18N ’7imﬂmun’m@mmmnwwuwuﬁu Mineu
mmwuwmmnmmmmf HNAMNT: mmmmmwummmﬂmmmma‘

a19e1 ldlAn. (2549). SR :Jz]mwwmmﬁ/u mmmw uLasNAREN uasN17An
DN TUY I yoainFeudulaaudnm i 1 AaEAENAANISTUFULIL TAI
NIFGHUFuLY KWL wasn193euiuuy 9. anandnus neu., auninaiae
WY 1TAN, WU 1TAN.

817 397WWA. (2527). A9ImAA Fa9 994, NN BUENITANA,

McCandless, B. R., & Evans, D. E. (1978). Children and youth: Psychological development. New York:
Holt, Rinehart and Winston.



a oda QL A a
urTaUsNITUfIAIUTANATE AaulUlTIITHUNITANH N LA S
~3nn °qﬁﬂmuﬂmsmmmTﬂﬁiﬁﬂmﬁuﬁwj’m

Work Competency of Teachers in Special Education Schools under the

Office of the Basic Education Commission

il wilansd,! U womarsol? wygy Aoisud’

Chouwanee Nacowong,' Prawit Erawan,” Manoon Siwarom®

UNARLA

[
o aAa

mmwmquummmummm 1) WengiavLiv NssauznsUfIAuLesnsy au
TulseGaunisdneiiay 2) Tinszviesdlszney wesouznisUiReuesagyd eululsefeau
naAneRAL way 3) Wrauiiay NesouznisUfimauszudnangy eululssFaunisAnm
Masuazagy aululsFauFaudon ngudtatnlunddafluagd aululaaBaunisdnmiae
Ao 621 Au uazagy eululssFeuGauion Smingassnfluazdmdngeuuniy 4191 629
AU IR wummmmvmwmsmmﬂwwuwumu Va2 nguldunannnig | mmmmwu
(stratified random sampling) memﬂ%‘lumm@ﬂ 1mm LULdm mimu“miﬂgummmmm
4 evlulsaBaunsinmfy aanidlunsinnsileys Hud Aede audisniuunnsg
AnzvidAtlsznoulie M998 uazna oul mmmu‘imﬂhﬂwmm AUAT (ttest) AN “uilsy " vE
Y WAUS ) uaznname @u‘ﬁammmw wAas (Hotelling’s T)

m@mmwﬂmﬂgmu }

1. Finde® wesouznisUifeuresagd eululseGaunisfnuiae Hvianun 97

=RDe

FiLi

2. HANTIAITRIALIzNaLE M3 NesousnsUfiRNuesngy aululsaiEeu
nsAnEIALAY 8 11 aedsznay aun Frunisdmung e AUANEAIN M1T0NNS
AansFeul Auassanussns duniseanuunnsFeus mumimmmmmiﬁﬂumu AUNNT
1311577 FunnsieunsAnsn R sunisieuiuiin funisyana SJE]VIﬁ A1UN1T
WALAWLEY WAZAIUNITAAEINNT 81 umuuﬂmmﬂim@mmmmq 0.30-0.75 asALlsznay

1 arziuSygan 197399mIARuNTANEY Amzfined AT unAnen§uumn 1A

704971 M719178 ATUZANEIAT AT UMAANENEELNY 17AN

0191741 TUfindnundy uniAng1dunIanzauaanideamile

M. Ed. Candidate in Educational Research, Faculty of Education, Mahasarakham University
Associate Professor, Faculty of Education, Mahasarakham University

Lecturer, Faculty of Graduate Studies, North Eastern University



Journal of Education, Mahasarakham University 79 Volume 2 Number 4 October-December 2008

foan NansneRLe wesnuzmsUiResesngd ewlulsdeumsinmieldienaz 63.12

3. agy eululseBauntsAnuniiian 1 wssauznisUimen sndnagd eulu
Trai3euidausan athaflil Weyne Bafiszsu 01 NNNALTENEY ENIUFIUNITHING qu‘w%r
Tdfaauuansneiu

A1 ARy NesouennsUiReuresagy ey, TeeFauntsAnmie

Abstract

The study was conducted to 1) develop competency indicators of the teachers in the special
education schools, 2) analyze the components of competency of the teachers in the special education
schools, and 3) compare the competency of the teachers in special education schools with those in
inclusive schools. The populations used in the study were 621 teachers in special education schools,
and 629 teachers in inclusive schools in Udon Thani and Khon Kaen under the Office of the Basic
Education Commission. Both two groups were derived from stratified random sampling. The research
instruments were the competency measuring forms of the teacher teaching in special education. The
statistics for analyzing the data included mean, standard deviation, exploratory factor analysis, and
testing hypothesis by t-test, correlation coefficient (rx ), and Hotelling’s T°.

The results of the study were as follows: '

1. The competency of the teachers in the special education schools contained 97 indicators.

2. There were 11 components from the survey analysis: learner development, capability
learning, ethics, learning design, classroom manipulation, good service, special education development,
teamwork, achieve, self-development, and teaching development which had a factor loading between
0.30 - 0.75. All components could explain the competency of the teachers in the special education
school around 63.12 percents.

3. The competency of the teachers in the special education schools significantly indicated
higher than those in the inclusive schools at .01 levels in all components, except achieve, did not show
differently.

Keywords: work competency of teachers, special education schools
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Abstract

This research aimed to compare group counseling effects between rational emotive behavior
therapy and Buddhist way-the four Iddhipada for adversity quotient in 4 aspects consisted of controlling,
problem-solving, response, and endurance. The samples were 16 Buddhist students attending Mahamakut
Buddhist University Kalasin Celebrate Buddhist Campus selected through the purposive sampling
technique. They were equally divided into 2 groups: the first group treated with rational emotive
behavior therapy group counseling program, and the other group treated with Buddhist way-the four
|ddhipada. The instruments used in this research were two training programs: rational emotive behavior
therapy, Buddhist way-the four Iddhipada; and an adversity quotient scale, which were constructed by
the researcher. The statistics used for testing hypotheses were the Wilcoxon matched pairs signed-
ranks test and the Mann-Whitney U test.

The results of study were as follows:

1. The Buddhist students treated with the rational emotive behavior therapy and Buddhist
way showed gains in adversity quotient from before training at the .05 level of significance.

2. The Buddhist students treated with Buddhist way indicated higher adversity quotient as a
whole and in two aspects: response, and endurance than did the other group of the students at the .05
level of significance.

Keywords: group counseling, rational emotive behavior theory, Buddhist way-the four Iddhipada,
adversity quotient
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Abstract

This study aimed to investigate the opinion of reading specialists on factors affecting
pre-service teachers’ EFL reading, problems in their practice of teaching EFL reading, and recommendations
on the effective methods of teaching EFL reading. The information was obtained from 17 EFL reading
specialists of 9 Rajabhat Unversities in north-east Thailand with the help of Delphi technique. The
findings revealed that lack of reading habits was the most important factor affecting pre-service teachers’
EFL reading. Little experience in teaching reading, inefficient use of each reading strategies and questioning
techniques were found as the problems of pre-service teachers’ teaching practice. Three teaching
methods were recommended as the most effective methods of teaching EFL reading applicable to
pre-service teachers, namely to activate students® background knowledge about the texts by providing
pre-reading activities concerned with vocabulary, grammar and content, to tell students purposes of

reading as well as to select a variety of teaching methods and content relevant to the students’ English
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ability and needs.

Keywords: pre-service teachers, EFL reading instruction, reading specialists

Introduction

One of the emphases of education
reform in the National Education Act of 1999 is
concern with reform of teachers and educational
personnel. It is stated that in Thailand the teacher
quality, pedagogy, and the methods of teaching
and learning pose serious problems for educational
service to the country, and that this has negative
impacts on other aspects of the reform
(Fredrickson, 2003: 13). The pre-service teachers
in English teacher education programs of most
Thai higher education institutes are expected to
be proficient users of English with strong
pedagogical skills. Accordingly, they should be able
to transform knowledge and make judgments
about how to adapt knowledge to different
instructional situations and different students

effectively.

As far as teaching EFL reading is
concerned, it is essential that pre-service teachers
need to be provided with adequate knowledge to
develop their own reading skill and those of their
own learners. As stated by Strictland, Kamil,
Walberg, and Manning (2003: 1), knowledgeable
teachers who provide quality instruction play an
important role in helping students become
successful readers. In other words, if the
instruction provided by teachers is ineffective,
learners may be faced with difficulty in learning
to read. It follows that teaching EFL reading calls
for more professional preparation of teachers to
assist learners in becoming effective readers. In
addition, the National Reading Panel (NRP) report
concludes that

“...professional development has a
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positive effect on the improvement of literacy
instruction. If teachers changed their teaching as
a result of professional development, the reading
achievement of their students improved...”
(Strictland et al., 2003: 1)

The researcher of the present study
believes that if the teachers’ role is to help learners
to be good readers, the teachers must receive
the instruction that prepares them to teach reading
effectively.

There are four areas of knowledge and
skills for teaching reading to teacher candidates:
understanding knowledge of reading psychology
and development; understanding knowledge of
language structure as the content of instruction;
applying best practices in all aspects of reading
instruction; and using validated, reliable, efficient
assessments to inform classroom teaching (Dole
& Osborn, 2003: 8). Moreover, for professional
development to succeed, it is necessary to focus
on the five components of reading instruction:
phonemic awareness, phonics, fluency, vocabulary,
and comprehension. Those five components can
frame teachers’ instructional decisions about what,
when and how to teach. For classroom
organization, it is essential for teachers to have
knowledge about how to organize and schedule
difficult instructional events. In terms of
assessment, it is believed that teachers should
learn how to give student ongoing feedback, about
identifying which students are making adequate
progress, and calling attention to students who
may require intervention and more practice.

Some of the above recommendations on
reading instruction may be applicable to teachers

of English as a foreign or second language.
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However, the difference between first and second
language reading should be taken into
consideration. One of the principal problems of
L2 readers is that their knowledge of the language
is incomplete and this may cause difficulties in
their reading (Williams, 1984, as cited in
Tepsuriwong, 2001: 2). Perkins (1983: 20) explains
that while the reading process may be considered
universal and while there may be similarities in
the way that first and second language learners
construct meaning in reading and writing, research
suggests that there may be a limit placed on
second language reading ability, a limit related to
language proficiency. However research also
shows that L2 readers benefit from their
experience and knowledge of the world as well
as metacognitive knowledge. Williams (1984, as
cited in Tepsuriwong, 2001: 2) supports the use
of reading through a language, claiming that it not
only corresponds to the real-life purpose of L1
reading but also to the academic demands of
foreign language learners. The reading class should,
therefore, aim at developing strategies for
achieving the L2 ultimate aim of “reading to learn”
autonomously.

To sum up, there was no agreement
about the content of professional development
and how to design professional development
programs in reading instructional practice.
However, the aim of most second and foreign
language reading programs is to turn “learning to
read” into “reading to learn” (Carrell, 1998: 1).
This implies that the reading teacher should help
students overcome some of the problems of
learning to read and transform a reluctant reader

into a strategic reader who reads to learn.
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The purpose of the study

To prepare the themes for EFL reading
instruction for pre-service teachers, this study aims
to find out current professionals’ opinions on 1)
the factors affecting pre-service teachers’ EFL
reading, 2) problems of pre-service teachers in
their teaching practice of EFL reading, and 3)
recommendations on effective methods of
teaching EFL reading applicable to pre-service
teachers’ teaching practice. The information
obtained will be able to serve as a source for
planning pre-service teacher preparation for EFL
reading instruction.

Methodology

The participants in this study were 17
EFL reading teachers, so called “reading
specialists,” each with at least five year experience
teaching at Rajabhat Universities in north-east
Thailand. They included one each from Roi Et,
Buri Ram, Loei; two each from Maha Sarakham,
Sakon Nakhon, Udon Thani, and Surin, and three
from Ubon Ratchathani, and Nakhon Ratchasima.

Data collection was conducted by the
Delphi technique to distill knowledge from a group
of reading specialists by means of a series of
questionnaires with controlled opinion feedback.
The purpose of the Delphi technique is to make
predictions, elicit experts’ opinions, and seek
consensus without bringing them together to avoid
critical and political encounters (Adler & Ziglio,
1996: 3). Therefore, in this study, three-round
questionnaires were used to ascertain and prioritize

the statements on 1) the factors affecting pre-
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service teachers’ EFL reading, 2) problems of pre-
service teachers in their teaching practice of EFL
reading, and 3) recommendations on effective
methods of teaching EFL reading applicable to
pre-service teachers’ teaching practice.

The open-ended questionnaires were
sent to 17 EFL reading specialists to freely express
their ideas. In the second round, the questionnaires
were written in the form of scale-rating statements
based on the findings of the open-ended
questionnaire. The content and wording of the
guestionnaires were examined and corrected by
research professionals. Then they were sent to
the participants. In the third round, the
guestionnaire was the same as the second one
but mean values and interquartile ranges were
included to allow the respondents to see their
correspondences as well as an indication on the
scale what each participant made for that item in
the previous rating-scale questionnaire to confirm
their answers.

The results of open-ended questionnaires
in the first round were categorized in groups. For
the scale-rating questionnaires, descriptive
statistics (means, standard deviations, medians
and interquartile ranges) were used to calculate
each item. Consensus on the priorities of the items
was determined by computing the interquartile
range of each item. Iltems were ranked according
to the medians and means from the highest to
the lowest values. Same statistics were used with
the data from the third-round questionnaires.
However, the findings for this round were ranked
for top priority. The ranks were based on the
medians and interquartile range of = 1.50 level,

which demonstrated the correlation of all
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participants’ opinions on each statement. The
median obtained from the participants’ responses
was used to interpret the result according to the
following criteria:

4.50 and up :
strongly agree with the statement

the participants very

3.50 - 4.49 : the participants strongly
agree with the statement

2.50 - 3.49 : the participants moderately
agree with the statement

1.50 - 2.49 : the participants less agree
with the statement
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Less than 1.50 : the participants least

agree with the statement

Result and discussion

The results of the study can be
categorized into 3 parts as follows:

1. Factors affecting pre-service
teachers’ EFL reading

Table 1 below presents the ranked
statements with which reading specialists had a

corresponding opinion.

Table 1:  The results of reading specialists’ opinion on factors affecting pre-service teachers’ EFL
reading
ranks priority statements medians mode interquartiles

1 - lack of reading habits 5.00 5.00 1.50

2 - inability to guess meaning from contexts 4.00 4.00 0.00

2 - inadequacy of vocabulary to understand 4.00 5.00 1.00
the texts

2 - inability to find the main idea of the text 4.00 4.00 1.00

2 - lack of knowledge about text types and 4.00 4.00 1.00
pattern of organization

2 - inability to understand long and complex 4.00 4.00 1.00
sentences

2 - reading and translating the English text based 4.00 4.00 1.60
on Thai patterns and structures

2 - lack of understanding the English-speaking 4.00 4.00 1.50
countries’ cultural background

9 - lack of eye movement practice 3.00 3.00 1.00

9 - inability to use dictionary effectively 3.00 3.00 1.50

9 - insufficiency of English grammatical knowledge  3.00 3.00 1.50
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Table 1 above shows 11 items upon
which the reading specialists correspondingly
agreed. The reading specialists very strongly
agreed that lack of reading habits was the most
important factor, followed by inability to guess
meaning from contexts, inadequacy of vocabulary
to understand the texts, inability to find the main
idea of the text, lack of knowledge about text
types and their organization, inability to understand
long and complex sentences, reading and
translating the English text based on Thai patterns
and structures translating and lack of understanding
the English-speaking countries’ cultural
background. Lack of eye movement practice,
inability to use a dictionary effectively and
insufficient English grammatical knowledge were
also agreed as factors that can cause pre-service
teachers’ difficulty in EFL reading.

Clearly, the most important factors were
the lack of reading habits. It was explained that
when reading has not been formed as a habit,
the readers may not be willing to engage in the
process of literacy. A similar finding was found in
Yang (2007: 116), in that Asian readers were
reluctant and needed to be trained how to cultivate
the reading habit on their own. The reasons were
similar; English has been learnt as an examination
subject rather than as a means for daily life
communication. The four key factors influencing
learners’ attitudes about L2 reading are suggested;
a) learners’ attitude towards reading in their L1,
b) possible previous experiences with reading in
a second language, c) learners’ attitude towards
the target language, culture and people, and d)
the second language classroom environment (Day
& Bamford, 1998: 23). This implies that the more
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readers find reading in another language relevant
and meaningful to their needs and interest, the
more they are eager to read (Diaz-Santos, 2000:
223). Also, it was found that pre-service teachers
were less successful in EFL reading because they
were faced with new and unknown vocabulary.
This is in line with Bosser (1992, as cited in
Alderson, 2000: 39) who found that reading ability
in the second language was closely related to
vocabulary knowledge. Therefore, lack of
vocabulary knowledge seems to be a consistent
problem for the readers to overcome. Less
familiarity with different text types and cultural
conventions were also found as factors. Singhal
(2006: 97) indicates that the ability to comprehend
texts laden with culture-specific knowledge will
depend on the readers’ educational background,
personal interests and their environmental context.
Therefore, lack of textual and content schemata
may be obstacles to comprehension. Ketchum
(2006: 49) comes to a conclusion shared by many
scholars’ points of view on content schemata from
the past 20 years that “reading in a foreign
language can be greatly facilitated by developing
students® background knowledge about the
culture represented in the text”.

Additionally, inability to use reading
strategies such as finding the main idea of the
text, practicing eye movement and using dictionary
were also found as reading obstacles. Tomitch
(2000: website) explains why the criteria for main
idea identification remain unclear. It is stated that
this knowledge of prioritized importance seems
to be intuitive, that is, it is procedural, not easily
verbalizable, and not declarative. It may be easy

to recognize what is important in a text but it is

a
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difficult to explain why this is so.

It was also seen that the slowness of
eye movement was another factor in reading
difficulty. Pre-service teachers were suggested to
be trained to use eye movement for fluency
reading. This is related to Adams (1990, as cited
in Singhal, 2006: 172), who found that the
slowness of L2 readers is often because their
eye fixations are longer than native speakers.

In terms of pre-service teachers’ inability
to use dictionary skill effectively, Tepsuriwong
(2001: 321) and Intaraprasert (2005: 166) also found
that among Thai EFL learners both less proficient
and proficient EFL readers tried to solve vocabulary
difficulties by using a dictionary while reading.
However, the proficient ones were more
successful than the less proficient readers in
choosing the appropriate meaning. Accordingly, it
can be seen that it is important to train pre-service
teachers to use a dictionary effectively. This is
because when the word is mistakenly identified
and the readers do not use context to verify their
guesses, serious comprehension problems will
occur (Huckin & Bloch, 1993, as cited in
Tepsuriwong, 2001: 321). Also Aebersold and Field
(1997: 147) comment that the most important
step in learning to use a dictionary is to consider
when to use and when not to use one.

The findings also show that inadequate
linguistic knowledge of the second or foreign
language; inability to understand long and complex
sentences, insufficiency of English grammatical
knowledge, causes reading problems. Singhal
(2006: 172) agrees that “sentence complexity can
be an impediment to grasping specific details,

thereby affecting the learners’ ability to adequately
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comprehend even the gist of the text”. Alderson
(2000: 19) states that “L2/FL readers will not be
able to read as well in the foreign language as in
their first language until they have reached a
threshold level of competence in that foreign
language”. In addition, some pre-service teachers
may also have misconceptions of the text because
they tried to understand the text via translation.
This perpetuates comprehension difficulties
created by grammar transference from L1, another
factor cited earlier. However, it was explained more
that first language reading strategies affected their
second/foreign language reading comprehension.
The efficient L1 readers used their L1 reading
skills to facilitate reading in another language. They
were aware of their reading purposes, knew how
to achieve those purposes and could perform
appropriate behaviors to enhance their
comprehension in the second language reading
(Singhal, 2006: 101).

As can be seen, the factors that influence
EFL reading are interactive. It can be said that the
factors of language proficiency in L2 influences
the use of readers’ reading strategies and affects
their success in reading. It is also suggested that
the second language readers who have a strong
background in the metacognitive knowledge of
their L1 may be able to apply such knowledge to
their L2 reading process. Therefore, the teacher
should be responsible for material selection
appropriate to learners’ interests and level of
language proficiency at the early stages of learning
to increase motivation for reading and text
comprehension.

2. Problems of pre-service teachers in

their practice of teaching EFL reading

Al
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There were only 4 corresponding

problems reading specialists agreed with, as

shown in table 2.

Table 2:  The results of reading specialists’ opinion on problems of pre-service teachers in their

practice of teaching EFL reading

ranks priority statements medians mode interquartiles
1 - little experience in teaching reading 4.00 4.00 1.00
1 - inefficient use of each reading strategies 4.00 4.00 1.00
1 - inefficient use of questioning techniques 4.00 4.00 1.00
4 - inadequacy of linguistic knowledge to 3.00 3.00 1.00

develop teaching strategies

As shown in table 2, the reading
specialists strongly agreed that little experience
in teaching reading, inefficient use of each reading
strategies and questioning techniques were the
first three ranked problems of pre-service
teachers’ teaching practice (rank 1). They also
agreed that inadequacy of linguistic knowledge to
develop teaching strategies could make trouble
for pre-service teacher’s teaching practice (rank
4). This was explained that pre-service teachers’
English proficiency was limited. This leads to their
difficulties in comprehending the text, making the
wrong sense of meaning when they teach their
own students of how to read in English.

As can be seen, pre-service teachers do
not have a strong foundation on strategies and
the relationship each has with reading
comprehension. Richard (1990: 87) points out that
effective EFL reading teachers who understand
the reading process will look for classroom

strategies that encourage second language readers

to use an appropriate combination of processing
strategies when they approach a text. This implies
that it is not only the nature of reading the pre-
service teachers need to learn, but also the
strategies of how to transfer the effective reading
behaviors in learners. However, the study
suggested pre-service teachers of reading need
to prepare themselves in terms of English language
proficiency for effective classroom teaching before
any strategies can be successfully applied. This
can be explained that one of learning goals in
teaching EFL reading is to build the learners’
language knowledge which will facilitate reading
ability (Hedge, 2003: 204).

3. Recommendations on effective
methods of teaching EFL reading applicable to
pre- service teachers’ teaching practice

Sixteen effective methods of teaching
EFL reading were recommended as shown in table
3.
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Table 3:  The results of reading specialists’ recommendations on effective methods of teaching
EFL reading applicable to pre-service teachers’ teaching practice

ranks priority statements medians mode interquartiles

1 - activate students’ background knowledge 5.00 5 1.00
about the texts by providing pre-reading
activities concerned with vocabulary,
grammar and content
1 - tell students about purposes of reading 5.00 5 1.00
1 - use a variety of teaching methods and 5.00 5 1.50
select various content relevant to the
students’ English ability and needs
4 - demonstrate reading strategies required 4.00 5 1.00
for different purposes of reading
4 - use authentic reading materials (e.g. 4.00 5 1.50
passages, reports or articles from various
sources) appropriate to students’ needs
and English ability

4 - provide supportive reading activities 4.00 5 1.60

4 - provide reading activities that stimulate 4.00 4 1.00
both top-down and bottom up processing

4 - encourage cooperative learning strategies 4.00 4 1.00

4 - teach text types and their pattern of 4.00 4 1.00
organization

4 - teach students to use context clues 4.00 4 1.00
when reading

4 - teach students how to identify topics 4.00 4 1.00
and main ideas

4 - have students spend more time 4.004 1.00

practicing reading skills by using
external reading
4 - assess reading comprehension regularly 4.00 4 1.50
4 - motivate students to read more, for example, 4.00 4 1.50
by posing a question or problem for them to
find answers/solutions, or by using the
recent topics in class
4 - teach and demonstrate speed reading 4.00 3 1.50
techniques
4 - use internet-based instruction 4.00 3 1.00
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As presented in Table 3, the reading
specialists highly recommended 3 teaching
methods as the most effective namely to activate
students’ background knowledge about the texts
by providing pre-reading activities concerned with
vocabulary, grammar and content, to tell students
purposes of reading as well as to use a variety of
teaching methods and select various content
relevant to the students’ English ability and needs
(rank 1). Moreover, they strongly agreed that
another 13 methods could be effective for their
practice of teaching EFL reading; model reading
strategies required for different purposes of
reading, provide reading activities that stimulate
both top-down and bottom up processing,
encourage cooperative learning strategies, teach
text types and their pattern of organization, teach
students to use context clues when reading, teach
students how to identify topics and main ideas,
have students spend more time practicing reading
skills by using external reading, use authentic
reading materials (e.g. passages, reports or articles
from various sources) appropriate to students’
needs and English ability, provide supportive
reading activities, assess reading comprehension
regularly, motivate students to read more, for
example, by posing a question or problem for
them to find answers/solutions, or by using the
recent topics in class, teach and demonstrate
speed reading techniques, finally use internet-
based instruction (rank 4).

As can be seen, the first three methods
of teaching EFL reading and another 13 methods
focus on preparing the learners to read and the
use of a variety of teaching methods and materials

selection, respectively. Clearly, the value of
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strategy instruction was considered an essential
component of classroom instruction.

To prepare the learner to read by
activating students’ background knowledge about
the texts by providing pre-reading activities
concerned with vocabulary, grammar and content,
students can be aware of how and why they are
reading a text selection and thus to establish
realistic expectations about what is in the text
(Aebersold & Field, 1997: 66). The importance of
sensitivity to the prior knowledge required of the
text, implying careful text-selection and text-
adaptation. Day and Bamford (1998: 29) suggest
that the teachers should choose texts that are at
an appropriate level of linguistic difficulty, adapting
authentic texts if needed to avoid frustrating their
learners’ reading and to create positive attitudes
towards both reading and L2 acquisition. This
consensus seemingly shows that materials and
attitudes are related to motivation in reading. The
teachers should also take into account the central
issue of motivation in lesson preparation.

The study also shows the reading
specialists’ consensus on teaching reading
strategies. These processes may involve activating
background knowledge and conceptual
frameworks; previewing, predicting, making
semantic associations, learning not to read every
word, scanning, reading faster, improving bottom
up processing, word knowledge for skilled reading,
identifying topics and main ideas, patterns of
textual organization, skimming and summarizing
(Mikulecky, 1990: 33). Teaching readers how to
use strategies should be a prime consideration in
the reading classroom to assist students in

becoming more effective and efficient readers

a
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(Anderson, 2003: 68; Singhal, 2006: 104). The
reading teachers should identify reading strategies
required for different purposes of reading. Singhal
(2006: 121) recommended that when teaching
reading strategies, teachers should demonstrate
its use, give student time to practice in applying
the strategy and show them how to evaluate its
effectiveness and what to do if it does not work.

With regards to EFL reading assessment
instruction, it was suggested that teachers should

comprehension regularly. This was explained that
student readers should be provided with an
ongoing process of feedback on their reading ability
so that they could know their level of their ability
and respond appropriately. Therefore, learning to
use appropriate assessment to test throughout
the students’ learning process, and to develop
lesson to support responsive instructional decision
making and reflection are part of the reading
teachers’ responsibility (Aebersold & Field, 1997:

assess and monitor students’ reading 167).
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Abstract

The research objectives were to develop a learning unit titled “matter in daily life” to promote
students’ scientific reasoning skills, implement and evaluate its effectiveness on scientific reasoning
skills of students.

The learning unit consisted of five main topics drawn from sub-strand 3: matters and properties
of matters of the Thai basic education curriculum of 20071 include matters and properties of matters,
classification of matters, solutions, separation of matters and acid-base solutions. Learning cycle with
incorporated fading scaffold technique, the technique to adjust instruction to promote learning development
of a learner, was used to design learning activity focused on open-ended scientific inquiry, a potential
way to promote scientific explanation which is based on a foundation of rational thought. There were
7 activities in the entire learning unit which lasted 23 periods. Research instruments consisted of a
scientific reasoning test and a classroom observation form. The learning unit was implemented in field
trial study stage with 49 seventh grade students in the first semester of the 2007 academic year. This
stage was to test effectiveness of the learning unit and collected data used to determine criteria for
testing research hypotheses. The learning unit was used in confirmatory study stage with 43 students
in the second semester of 2007 academic year. Data from the confirmatory study stage were analyzed
to test the research hypotheses.

Results of the confirmatory study stage showed that the students’ score on scientific reasoning
skills after the instruction was significantly higher than before the instruction. Nonetheless, there was
no evidence to show that the scientific reasoning skills post-test score were significantly higher than
the determined criteria.

Keywords: scientific explanation, scientific reasoning skills, learning unit, fading scaffold technique
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Introduction

Almost all countries recognize science
as important for their social and economic
development. One crucial component in creating
strength in science is the management of science
education in order to prepare the citizens for living
in the complex society as efficient producers and
consumers (the Institute for the Promotion of
Teaching Science and Technology (IPST), 2004:
1). Considering the knowledge-based society,
people need to make personal and ethical decisions
about a variety of controversial socio-scientific
issues. These issues evolve today from the
interactions of science and society and include
cloning, genetically modified organisms (GMOs)
and global warming (Sadler & Zeidler, 2004: 5).
These issues are difficult for individuals to make
decision about because they are often open-ended,
ill-structured problems with no definitive answers
(Sadler, 2004: 514). Evaluating these issues
requires an ability to assess the trustworthiness
of the evidence, to distinguish among statistical
correlations, causes and effects, hypotheses and
observations, and to evaluate the extent of risk
based on available information (Osborne, Simon,
Erduran, & Monk, 2001: 63). The impact of science
on society makes it imperative that all individuals
throughout the world become scientifically literate.
Accordingly, countries all over the world require
an on-going dynamic revision in the management
of science education.

The Thai basic education curriculum was
also reformed as a result of the Thai National
Education Act (TNEA) of 1999 in order to prepare
students for the era of globalization (Office of the
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National Education Commission (ONEC), 1999).
As students become voting and empowered
citizens after graduation, understanding of scientific
concepts and scientific process will help them to
make informed decisions about the complex issues
facing them (Driver, Newton, & Osborne, 2000:
288). Contrary to the goal of science education to
prepare students to be rational thinkers, science
is often portrayed from a “positivist perspective”
as a subject in which there are clear “right
answers” and where data lead students to accept
conclusions without any questions (Kuhn, 1993:
320). In Thailand, Bhumirat (2001: website)
criticized that teaching and learning of science
are based on the lecture approach where students
typically focus on textbook-reading, note-taking and
memorizing subject matter. Therefore, the students
tend to acknowledge the unproblematic collation
of facts about the world without considering their
origins or understanding the nature of constructing
the knowledge.

Previous studies have examined
students’ scientific explanation and scientific
reasoning, most of which uniformly indicated that
students have difficulty in articulating and justifying
their claims (Bell & Linn, 2000; Chinn & Malhotra,
2002; Jansawang, 2005; Sadler, 2004; Sandoval,
2003). As a result, establishing the authenticity of
the knowledge building activity in classrooms is
the crucial element in this study. Implementing
authentic inquiry at the beginning is probably too
difficult for students who are not familiar with
these practices. Hackling (2005: website) claimed
that students need scaffolding as a way to get rid
of the barriers in learning. A scaffolder, a teacher,

will enable students to complete complex mental
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tasks that they could not achieve by themselves
(Pearson & Fielding, 1991). Hogan & Pressley
(1997) suggested for a whole class scaffolding
that the more students can regulate themselves,
the more the teacher has time to scaffold other
students in need. An effective way to help students
internalize learning is via fading assistance over
time. Students, therefore, need to think back how
to complete the complex task by themselves. By
this means, students become more and more
independent in deciding what to do next while
they internalize the learning. Many researchers
successfully applied scaffolding technique in a large
scale setting. In particular, McNeill, Lizotte, Krajcik,
and Marx (2006) found that fading written scaffold
better prepared students to construct scientific
explanations when they were no longer provided
with the support.

For the above reasons, it is crucial to
improve instruction in science to reach the goals
of science education. The researcher proposed to
develop a learning unit which incorporated scientific
explanation using the fading scaffold technique
to promote middle school students’ scientific
reasoning skills. The results of the study were to
inform science teachers and educators in ways
of providing a deeper understanding in the area
of supporting open-ended scientific inquiry and
promoting scientific explanation which support

scientific reasoning skills of students.

Objectives of the study

The research objectives were to develop
a learning unit which incorporated scientific
explanation to promote the scientific reasoning
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skills of middle school students, and implement
and evaluate the result of the implementation with

regard to the students’ scientific reasoning skills.

Methodology

1. Sources of data
1.1 Sources of data in field trial
study
A classroom of seventh grade
students (49 students) who studied science topics
based on the third strand of the Thai national
science curriculum standards in the second half
of the first semester of the 2007 academic year
at Khon Kaen University Demonstration School in
Khon Kaen province.
1.2 Sources of data in confirmatory
study
Population: four classrooms of
seventh grade students who studied science topics
based on the third strand of the Thai national
science curriculum standards in the first half of
the second semester of the 2007 academic year
at Wattananakorn School, Sa Kaeo province.
Sample: a classroom of seventh
grade students (43 students) who studied science
topics based on the third strand of the Thai national
science curriculum standards in the first half of
the second semester of the 2007 academic year
at Wattananakorn School, Sa Kaeo province.
2. Variables
2.1 Independent variable: the
instruction using the learning unit
2.2 Dependent variables: scientific
reasoning skills
3. Design and data collection
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The learning unit was implemented in
two main stages: the field trial study stage and
the confirmatory study stage. In the field trial study
stage, the learning unit was implemented with
49 students in order to 1) test quality of the learning
unit in term of time, appropriateness and flow of
the instructional sequences, 2) check some
problems that might occur, and 3) gather data to
determine criteria for confirmatory study. The
students worked in groups of six and individual
student was required to hand in a completed lab
report every week. The whole learning unit was
tried out for 21 periods, 3 periods a week (1 period
= 50 minutes). To collect data, the scientific
reasoning test was administered before and after
the instruction using the learning unit.

In the confirmatory study stage, 43
students who had lower readiness for learning as
compared to the students in the field trial study
were administered the scientific reasoning test.
The whole learning unit was then implemented
with these students over 23 periods, 3 periods a
week. Six students worked together as a group
and everyone was required to submit a completed
lab report each week. Following the instruction,
the students were administered the same test.

In both stages, the procedures and
happening during the class period were observed
by the researcher. Discussion between the
researcher and the teacher after the
implementation also provided more information.

4. Instruments

4.1 The learning unit: the learning
unit titled “matter in daily life” was designed to

promote middle school students’ scientific
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reasoning skills by applying the fading scaffold
technique to support open-ended scientific inquiry
and scientific explanation. Topics in the learning
unit including matter and properties of matter,
classification of matters, solution, separation of
matters and acid-base solution are based on the
third strand of the Thai national science curriculum
standards. The learning unit takes 23 periods of
classroom participation (1 period = 50 minutes).

4.2 Scientific reasoning test: the
scientific reasoning test consists of eight test items
adapted from the Test of Logical Thinking (TOLT)
(Tobin, 2006: website). This test assessed four
scientific reasoning types: proportional reasoning,
controlling variables, probabilistic reasoning and
correlational reasoning. Two test items assess each
reasoning type.

4.3 Classroom observation form:
the classroom observation form consists of six
open-ended questions developed to record
procedures and happening during the learning unit
implementation.

5. Statistical analyses

Determination of cut-off score (Berk,
1976: 4-9) was used to determine a criterion for
testing hypothesis. To analyze data, descriptive
statistics such as mean and standard deviation
was used to analyze pre-test and post-test scores
of the students’ scientific reasoning. In addition,
inferential statistics such as paired samples t-test
and one sample t-test were used to compare
means of pre-test and post-test scores of the
scientific reasoning skills and to compare mean
of post-test scores of the scientific reasoning skills

with the criterion respectively.
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Findings

1. Findings of the field trial study stage

The results from analysis of scientific
reasoning skills pre-test and post-test scores
showed mean and standard deviation of the
students®@ scientific reasoning skills pre-test scores
8.74 and 3.66 respectively. For the post-test
scores, the mean and standard deviation are 13.32
and 3.82 respectively. The results of analysis of
paired samples t-test showed that the students
who learned through the learning unit had
improvement on the scientific reasoning skills at
the 0.05 level of significance. Findings of the
classroom observation showed that some material
in the learning activities, pictures and wording in
some activities should be changed. Activity 4
should be revised. In addition, time allocation of
the whole learning unit should be adjusted. Thus,
the learning unit was revised according to these
findings. The revision using findings from the field
trial study improved quality of the learning unit
also. As a result, the entire learning unit lasts 23
periods. Overall processes of the instruction were
suitable and ready for the confirmatory study stage.
The results from the confirmatory study are shown
in the next section.

2. Findings of the confirmatory study
stage

The hypothesis stated that the
students’ scientific reasoning skills mean score
after the instruction using the learning unit is higher
than the scientific reasoning skills cut-off score at
the 0.05 level of significance. The results from
analysis of scientific reasoning skills pre-test and
post-test scores showed mean and standard
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deviation of the pre-test scores 6.21 and 2.04
respectively. For the post-test scores, mean and
standard deviation are 9.70 and 3.18 respectively.
In addition, the comparison of the pre-test and
the post-test scores indicated that the students
who learned through the learning unit had
improvement on the scientific reasoning skills at
the 0.05 level of significance. Nonetheless, the
comparison of the post-test scores with the cut-
off score (9.00) indicated that mean of the post-
test scores was not higher than the scientific
reasoning skills cut-off score at the 0.05 level of
significance.
The results of classroom observation are

briefly presented in four topics as follows.

2.1 The teacher’s role

The teacher worked harder when
the activity became more student-directed in order
to explore and guide the students’ thinking to the
learning goals. Usually, the teacher used questions
frequently to fulfill and correct the students’ ideas.
However, in addition to the teacher scaffolding
the students as a group, the higher achieving
students could help the others in their own group
also.

2.2 The student®s role

Many students were passive.
Although they were guided to think, most of them
still waited for the answers. However, the
students’ participation had increased overtime. It
was noticed that the students were able to discuss
better and increasingly not only with their peers
but also with the teacher after a while. Gradually,
the students completed the inquiry practices more
efficiently compared to their completion of previous

lessons. Although some students were not active

a



Al

Journal of Education, Mahasarakham University

and responsible for learning both inside and outside
the classroom, most students performed the
experiments and activities actively in the
classroom.

2.3 The learning activity

The students finished some activities
outside the class time, especially during activity 3
to activity 7. Mostly, their tasks such as designing
an experiment and making a conclusion were
always incomplete. The teacher had to assist them
to correct ideas, which required more time outside
the classroom.

2.4 The students’ scientific
explanation

The processes of answering questions,

expressing ideas and explaining gained knowledge
required the students to provide reasonable
explanation referring to their logical thinking
patterns. However, their explanations were
descriptive, even though the teacher tried to help
them by asking questions, pointing out evidences
from the experiment, or relating the idea to the
previous concepts. They still answered questions
by providing facts or just what they perceived
from the experiment. Only few students showed

appropriate explanation.

Discussion

A major question addressed in this
research study was whether the score of the
students’ scientific reasoning skills in confirmatory
study would be higher than the determined
criterion by participating in an instruction using
the learning unit. The results of data analysis
showed that the students had a significant
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improvement on the scientific reasoning skills.
According to the fading scaffold technique used
in the learning unit, the students could learn the
way scientists think and express ideas from the
previous lesson. Then, they practiced these skills
with assistance from the teacher in the more open-
ended scientific inquiry. As a result, the temporary
support in the authentic activities played a major
role to promote their scientific reasoning skills.
However, there was no evidence to show that
the scientific reasoning skills post-test mean score
was significantly higher than the determined
criterion. Perhaps reasons that the students’ mean
score did not pass the criterion were as follows.

1. Both average pre-test and post-test
scores on the scientific reasoning skills of the
field trial study stage were higher than those of
the confirmatory study stage.

The criterion for testing the hypothesis
was partially based on the scientific reasoning
skills post-test score of the students in the field
trial study. The pre-test average score of these
students was higher than that of the students in
the confirmatory study stage. As a result, the
students in the field trial study seemed to be
higher achieving learners. Evidence from the
teacher interview showed that a higher achieving
student was usually more enthusiastic in learning
than a lower achieving one. Likewise, the post-
test average scores of these two groups showed
the same trend. Therefore, the post-test scores
of the students in the field trial study maximized
the scientific reasoning skills cut-off score. This is
probably an explanation why the scientific
reasoning skills post-test mean score of the

students in the confirmatory study was not
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significantly higher than the cut-off score.

2. The students in the confirmatory
study stage were different in both physical and
social experiences than the students in the field
trial study stage.

The students in the field trial study were
more ready for learning than those in the
confirmatory study. Besides, responsibility of the
student was very important for this kind of learning
environment because some activities were done
outside the class time. Considering the school
setting, the school in the field trial study is in
urban area but the school in the confirmatory study
is quite in rural area. There were differences of
learning culture, learning enthusiasm, educational
aspiration, grade level of parents and family
background between the two groups. Similar to
Ley, Nelson, and Beltyukova (1996: abstract) and
McCracken and Barcinas (1991: abstract)’s studies,
differences between urban and rural students were
found such as grade-point average, educational
level of parents, educational aspirations, personal
goals and income expectations. Kwon and Lawson
(2000: 56) found evidence to show that
improvement in scientific reasoning skills is a
product of both neurological maturation and
experiences (both physical and social). This is
relevant to Rifkin and Georgakakos (1996:
website)’s statement that there is a variety of
factors which influence the development of
scientific reasoning, such as prior knowledge,
processing capacity, cognitive styles, culture,
achievement and personality. In addition,
Siripatharachai (2006: 124)’s study showed that a
variety of both direct and indirect factors such as
democratic nurturing, mental ability, science
achievement, scientific creativity and attitude

116

B 2 2iiufl 4 AaAu-Fuaian 2551

towards science resulted positively in scientific
reasoning skills of fourth graders. Differences of
these factors possibly resulted in difference of
the scientific reasoning skills improvement of the
students in both groups.

3. Results of the classroom observation
showed that duration for some learning activities
in the confirmatory study stage was not
appropriate. The students had to finish the activities
outside the class time.

It is possible that both period and degree
of withdrawing the structure of activity was not
appropriate for these students as compared to
those in the field trial study. Although the entire
period of using the learning unit was extended
after the field trial study stage, the students in
the confirmatory study spent more time to finish
some activities. They might require more time to
learn and internalize the scientific thinking skills
and the science process skills. Therefore, degree
of withdrawing the activity structure should be
revised and adjusted to be more appropriate for
these students.

Eick, Meadows, and Balkcom (2005: 49)
proposed that appropriately scaffolded inquiry can
provide a smooth transition from familiar routines
to inquiry-based instruction. However, it seemed
that there should be more research on a different
method of fading which is possibly more effective
for promoting scientific reasoning skills in an
inquiry-based instruction. Normally, pattern of
fading is not specific because there are many
factors such as age of students, content area,
roles of a teacher, language and duration of the
scaffolds that influence when and how scaffolds
should be faded (McNeill et al., 2006: 182). In
general, how to fade support or assistance
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depends principally on boundaries of a student’s
capability and need. Therefore, the role of social
interaction in determining precise boundaries of
what the student can do and what he/she can
not do alone is very important (Driscoll, 2005:
254-257). Furthermore, scaffolding a whole
classroom that individual student’s ZPD and
amount of prompting each student are different
is another major challenge (Hogan & Pressley,
1997: 84). As a result, determination of an indicator
for tracking students’ learning in a whole classroom
should be a major concern for further study.

To summarize, the students who learnt
through the learning unit promoting student-
directed inquiry practices by the fading scaffold
technique had significant improvement on the
scientific reasoning skills. Although the scientific
reasoning skills and the learning achievement of
the students in the confirmatory study did not
pass the determined criteria, the most important
thing was to represent authentic contexts of
science. They should know how to choose reliable
data sources and how to construct new
knowledge. These experiences would be a
foundation for them to become competent people

in the globalize society.

Recommendations

1. Recommendations for science
teachers

A science teacher who wants to apply

the fading scaffold technique or use the learning

unit should consider following recommendations.

1.1 The

understand role of a scaffolder. This is contrary to

teacher needs to
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most classroom tasks that emphasize the rote
memorization and recall of facts and skills.

1.2 Period of using the learning unit
and degree of withdrawing structure of the
activities are flexible. It depends on students’ prior
knowledge.

1.3 Reports of science project
which are related to the contents of the learning
unit could be a guideline for implementing open-
ended inquiry activity of the learning unit. A
student, as a novice, has incomplete idea and
lacks knowledge and experience to accomplish
open-ended inquiry practices; therefore, he/she
has to consult the teacher about topic and design
of the experiment. It might be useful to show the
student reports of research/science project which
involves with the topic in the learning unit. The
student probably gains some ideas from these
reports and applies them in his/her experiment.

2. Recommendations for further study

For further study, it is important to
continue researching on fading scaffold technique
and development of scientific reasoning skills.
These questions still remain in this research area
as follows.

2.1 Fading structure of inquiry
practices to be most effective should be studied.
Time, contents and task complexity are main
factors. Variation of these factors might result in
different ways. In addition, it is necessary to
determine indicators as a criterion to specify that
students can go to a next stage of activity.

2.2 There should be in-depth
research on whether computational skills influence
scientific reasoning skills because science
educators still have different points of view.
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