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Roles and Functions of School Psychologists as Perceived by
Undergraduate Students of the Faculty of Education,
Chulalongkorn University*

Kamonwan Tangdhanakanond
Teara Archwamety

ABSTRACT

The purpose of the present study was to examine college students’ perceptions of a
school psychologist’s roles and functions. Participants were 164 undergraduate students in
the Faculty of Education, Chulalongkorn University. A questionnaire with semantic differential
scale and checklist was employed to collect the data. Descriptive statistics (frequency, percentage,
mean, and standard deviation), as well as inferential statistics (two-way repeated measure

ANOVA, and Chi-square test) were used to analyze the collected data.

It was found that secondary education students rated all roles/functions as significantly
more important than their elementary education counterparts (p <.05). If a school psychologist
is not available, secondary education students expected school counselors to perform the
assessment function (p <.01), counseling students function (p < .05), and intervention function
(p < .05) significantly more than their elementary counterparts. They also expected “other
students” perform the intervention function significantly (p <.05) more than their elementary
counterparts. Juniors rated all of the roles/functions significantly higher than sophomores did
(p < .05). However, juniors and sophomores did not differ significantly (p >.01) on who they

thought should perform the various roles and functions of an unavailable school psychologist.

*The research project in International Collaborative Research (ICR) Initiative Project, College of

Education, University of Nebraska at Kearney
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wudn Uannguenetnaidansiiluil@sluganielsznudnmaiuou 8o au AnluFasas 48.80
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Fut
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JsHNANEN 84 51.20
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791 5.44  1.27  6.47 1.02 629 1.09 596 1.24 614 1.3
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Importance
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Assess CnsltStu Intenene CnsltTchr CnsltPar

Roles/Functions
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LATTULN 3
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’amﬁamuﬁnmLf'imﬁuqﬂﬁaﬁmsuﬁﬁﬁwﬁﬂﬁLmuﬁnﬁm"mmhm‘%ﬂu
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v a a =l
unamanealaaizeu
+ o - - 2
UNUINAUIN aagranilia X
uAAs Uszaudnun dnundnun
- o
A1 (N) % Aaa (N) %
* -
AIUN1TUSLIL
p1asdivny/genuianig 9(80) 11.25 8(84) 9.52 0.0
A3 47(80) 58.75 40(84) 47.62 1.62
ATUUZUUI 45(80) 56.25 69(84) 82.14 177
Arunts lialEneninGau
a1a3elun)/fanuienis 18(80) 22.50 11(84) 13.10 1.89
A3 69(80) 86.25 71(84) 84.52 0.08
AFLUZLUI 58(80) 72.50 73(84) 86.90 4.43%
3
gunATe 67(80) 83.75 79(84) 94.05 3.46
NavTange 31(80) 38.75 42(84) 50.00 1.67
WIzasl/vinuaT 12(80) 15.00 8(84) 9.52 0.69
AIUNITEDALNGN
2 anstllun)/genusens 23(80) 28.75 21(84) 25.00 0.13
A3 67(80) 83.75 77(84) 91.67 1.72
AFULUZLLA 49(80) 61.25 65(84) 77.38 4.30%
WauunFu 37(80) 46.25 53(84) 63.10 4.04%
v
gnAsad 65(80) 81.25 75(80) 89.29 1.52
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fATun1InIaanuag
+ 3/ o
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AUzATANART /AN ANanT
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' v o
mmnﬂmy/;dmmams 20(80) 25.00 20(84) 23.81 0.00
Az 74(80) 92.50 82(84) 97.62 1.34
ATLUSLUI 24(80) 55.00 59(84) 70.24 3.45

* p< .05, ¥¥ p< .01
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\d * o i o -t
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The Development of Internal Quality Assurance
System of Private
Vocational Schools Using Action Research: A Case Study

Siri Thee-asana

ABSTRACT

The objective of this study was to develop the internal quality assurance system of private vocational
school system appropriate with context and standard by using an action research. The population were 11
vocational schools in Khon Kaen Province as sample for studying basic information and one of the schools
was selected for trying out of the internal quality assurance system constructed by the researcher. The research
process was divided into 3 phases: Phase 1, the synthesis of the internal quality assurance system, Phase 2,
the condition of internal quality assurance system of vocational schools with one school. Phase 3, the
development of the internal quality assurance systerr. The strategy, goal, and project were identified for
developing school internal quality assurance with all teachers, found that the component of the appropriate
quality assurance system for development and improvement now including 6 standards and 15 indicators.
Each indicator was developed by research process of action research including planning, following plan and
observing data collection, and providing feedback outcome and implementing measurement and evaluation
of the outcome as well.

For the evaluation of outcome of project of various indicators, found that there were 11 indicators
achieving the specified goal: the first indicator, the number of integrated instructional plan. The second
indicator, the number of time of teachers who received super vision. The third indicator, the number of
vocational test. The fourth indicator, the number of time of offering recreation activity of footsal. The fifth
indicator, percentage of students who received guidance service. The sixth indicator, percentage of students
who participated in activity of various clubs. The seventh indicator, percentage of students who received
conduct control. The eighth indicator, the number of students’ excellent projects. The tenth indicator, the
number of activity promoting vocational skills for community-local. The twelfth indicator, the number of
students who used library service. The fifteenth indicator, the number of research studies of the stakeholders’
satisfaction toward the school administration and management. For the indicators with the unmet goal of
evaluation outcome, there were 4 indicators: The ninth indicator, the number of teachers’ research studies in
classroom. The eleventh indicator, the number of teachers who were trained their specific vocational skill
training. The thirteenth indicator, the number of experts, local wisdom, and stakeholders who participated
in learning activities. The fourteenth indicator, the percentage of students who were encouraged for
responsibility in finishing curriculum. The experts agreed with developed system that it was adequate with

rational.
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Comparisons of Type I Error Rates and Power of the Test
_in Post Hoc Comparison |
Procedures for Completely Randomized Design

Puanyanut Pinchoo '
Suchada Bowarnkitiwong 2

ABSTRACT

The purposes of this research were to compare type I error rates and power of the test
in completely randomized design for 14 statistics in Post Hoc comparison procedures, namely,
LSD, Tukey's HSD, Bonferroni, Tukey’s b, Sidak, Duncan, Scheffe’s, Hochberg's GT2,
R-E-G-WEF, Gabriel, R-E-G-WQ, Waller-Duncan, S-N-K, and Dunnett when each population
had equal variances and normally distributed using a = 0.05. Sample sizes of concern were to
be equal and unequal. Each category, data were simulated into 3 to 8 groups with small,
medium, and large sample sizes. For each statistic under experimental situation, the Monte
Carlo experiment was repeated 10,000 times.

The findings were summarized as follows:

1. When the sample sizes were equal, LSD and Duncan can control the Type I error
rates in every cases. There were seven methods, Sidak, Dunnett, Tukey’s b, Waller-Duncan,
5-N-K, Gabriel and R-E-G-WEF, can control the Type I error rates in some cases. Furthermore,
there were five methods, Bonferroni, Tukey’s HSD, Hochberg’s GT2, Scheffe’s and R-E-G-
WQ, cannot control Type I error rates. Moreover, when the sample sizes were unequal, there
were three methods, LSD, Waller-Duncan, and Duncan, can control the Type I error rates in
every cases. There were five methods, Dunnett, Tukey’s b, S-N-K, Gabriel and R-E-G-WF,
can control the Type I error rates in some cases. In addition, there were six methods, Bonferroni,
Sidak, Tukey’s HSD, Hochberg's GT2, Scheffe’s and R-E-G-WQ, cannot control Type I error
rates.

2. In every procedures that leads to find power of the test, power of the test would be
increased according to the amount of groups and sizes of sample. LSD and Waller-Duncan
methods gave the highest power of the test in every cases when having 3 -4 groups. Gabriel
method gave the highest power of the test in every cases when having 5-8 groups.

"M.A. graduate, Department of Education Research and Psychology, Faculty of Education, Chulalongkorn
University.
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(5: 60, 70, 80, 90, 100) 5 60, 70, 80, 90, 100
(6: 60, 70, 80, 90, 100, 110) 6 60, 70, 80, 90, 100, 110
(7: 60, 70, 80, 90, 100, 110, 120) 7 60, 70, 80, 90, 100, 110, 120
(8: 60, 70, 80, 90, 100, 110, 120, 130) 8 60, 70, 80, 90, 100, 110, 120, 130

Wenuduuumaveasdlagunsaniuandnsaruaaapdaulssand 1 1Emu
N uaRtEas TN AU S NAMIAsE LT DIED ANARBLAIN AN ALK
sumdninadn sz duviinausreanunmeans ievlianinalussduvinuus
uANFnaiu waztenAnla (Sensitiveness) 1a3iradaThimnAsay foiu lunuideatiuil
fRatRar Ul AN A ENaYELAlY 2 uwun Ao wuu A uetuuy B Feuwansmuaziden

ANNANTIN 3
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& NFndEuAIANARIAARBULTILANT 1 UASENUIANITNAROLIENIEMTILTELITIELANRRETIEE &

AV UUNLNITIARBIULLGNANYTO]

A9 3 AUIANNTIANBNENAVITNLNUA

WU $rusungu naal AurnANERaNUINLRN
a b c d e f g h
A 3 0.2 0.7 0.0
4 0.3 0.2 0.1 0.0
5 0.4 0.3 0.2 0.7 0.0
6 0.5 0.4 0.3 0.2 0.1 0.0
7 0.6 0.5 0.4 0.3 0.2 0.1 0.0
8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0
3 1.0 0.5 0.0
4 1.5 1.0 0.5 0.0
5 2.0 1.5 1.0 0.5 0.0
B 6 2.5 2.0 1.5 1.0 0.5 0.0
7 3.0 2.5 2.0 1.5 1.0 0.5 0.0
8 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
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k1)

(n= n) WaLnTENaNAatNNIUIAliWINAY (1.2 n) 9 14 95 AUWAASLUANTIT 4
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A15199 4 GAINNTAUINILBNIENIIVAALLLTELIEUANRRE T 8ALULHUNNIVARBILLILIGN

anysnin o

& gy g uaz §9987 LITHAA @

THILANANNY LATHMUBALANLAdLNR

ldgnsnisAusnilunisaaaunTiinnguAIa I UIAYINTY

0.05 nelaRaulandilszainae k nguilAiauulslsu

d |am ANTATUIN
9N | BNIEINasaU X
n=n n#n,
i ] i J
4 | Borferroni test ‘ ;
YAICTT {1 13
B g PSP B=r, |Mswi—+ 1|
b n Lo
2 | Duncar's MSE
D:
1
3 | Dunnett's IMSH
D=d_(kv)
7]
4 | Gazrier test
G 2.
5 | Hochperg's GT2 G

& | LSD

M+ LyF

LSD = JQ(M'S ROF 1SD =
~ 7 - Y
7 E-GAWNE B . 3 = 3 3
7 | R-E-GW Zn‘{}—ﬁg ‘(E";y;)-"z”i
Fooi e =
& (S -DMSW
8 | R-E-G-WQ 0. = maxx —-miny
P Msw
¢, = max

k=D{F*HMSHH2 w

8 | Screfte’s test CI; = )
10 | Sdak test ] o
DS=1,, fM'SW
n
11 | S-N-K B
SNK = ’

» v A NK +
12 | Tukey's e wsp = 20K + 75D K’; =n nw:—-——s KD o an
13 | Tukey's HSD MSW

HSD=g¢4
14 | Waler-Duncan 2] ;
AD=t, IMSW
n
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& NTUFEUTELAIANNARIARRBULITANT 1 UASEINIANITVARBLYBNIEN I FULITIELANARET LA &

AMTUULUNTYIANONULLGNANYTO]

NTATUNAATANTANANAEUIANNIVIAABLTINAYE LHEYINNTNAGBLE 10,000 AT

AETARATIgNIATALAAT LN UINATIIEBNTUANNATIUAWE  LNEUNIAUIUMIEIUNA

NTNARDLAILL
Power of the test = 1 'nl ;o= .05
e x An fiﬁuqumi"qﬁmm”ummﬁgﬁu@ué
n A AUUATINVIAADU

ANNAFIUIUNITNARB LA NLANANIENINNANAREIUNITNAABILLLANANY T

ar = T @ 1
Vlni:mummuumﬂumu

H o u=p
H, : fAadvedtden 1 gnldmiaiu

e = j

uanIsILAsEidaya
1. wamsieTziaAAaAARa LTz 1 nediTingusaesdrunavntL o

ANANARNALARBULTELANT 1 1edE M IRaaL 12?J‘%%ﬁﬁﬂﬂmmﬁ'@ﬁ’]uaunzﬁmﬁmﬁuiﬁLLﬁ
7% Tukey’s HSD, Bonferroni, Tukey’s b, Sidak, Duncan, Scheffe’s, Hochberg’s GT2,
R-E-G-WF, Gabriel, R-E-G-WQ, Waller-Duncan, S-N-K uaz Dunnett #afiazwudn
3% Hochberg’s GT2 #i k=6-8 aziimanuaaiaaaaulndiassiugudiadiuid Gabriel 7
k=5-8 fasfiAtAnuAanAaeulnlAsiuduiy LasdIRansn7ingaes Scheffe’s Az
hAANNARIAAABUT NN LLﬂ:ﬁfiﬂLﬂu@uﬁ§\1LLoﬁ k=5-8 @qu@n 2 28 aulaunas LSD
way Waller-Duncan azwusn 58 LSD agiimanuaananasuludilasuamusiua
nguAeine nannfe AitacfidenasaededlndiAssiilunniuianguiedng wards
Waller-Duncan aziiAnanuaaapdoulndiioeiuile k=3-4 wazile k=5-8 azwuind
FANAYN AR ALARBUGIN NN ATTITMUANAN Mailiflefiansisnsmaseufiaansonsugy
ANNARIAARBULTELANT 1 ‘lumwmwﬁwummmiwmam%mmmagﬂiﬁdﬂ

1.7 E'Enwwmmm‘?imu@ummﬂmmmﬁﬂuﬂimwﬁ 1 I AN e fin e
ynaNANguFiatnas k-3 f9 k=8 Bdaeiu 2 33 16un 33 LSD uaz 33 Duncan

1.2 AEnIveaeufiianAnNAAAREUUTILANT 1 FNdNDEeITIn LA
ynLNANgNAIat1RuA k-3 T k-8 f¥auru 5 33 16un 33 Bonferroni, 3% Tukey’s HSD,
3% Hochbeg’s, 35 Scheffe’s uaz 78 R-E-G-WQ
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& gyt ANy uaz §180 LIsHANA

1.3 AinmveseuiincuguAnNAaadaulssinnil 1 laRnumimuun
lnaznIndauoungusietetes  wilasusunguitet1aInaridnsiaany
= P ] : cal o -y o ag Yy o ad aa ax
AAALARBULTZVY 1 AndunmumnMuuaiisaenu 4 35 laun 35 Dunnett, 35 S-N-K, 33
Tukey’s b uaz 35 R-E-G-WQ
4 FEnmveadeuniacuanAnAnaRdaulssani 1 lmuinugiimuue

o

1
LRWIENIUNNANUIUNGNAIDLNNIN UWATNAIUIUNGNADLNUD AT BATIRINARIALARDY

Uselnn¥ 1 ANAUNURANIVUATIFAENU 2 38 Leln 38 Sidak Layis Gabriel

a

ar

1.5 FEMINAABLNRERTIANMHAAIARAEULITHANT 1 gandunnRnmuuaile

3 1 o 1 J aa 1 a
FUIUNGNAIBENNINAIUT 1 75 1sun 35 Waller-Duncan

2. uamIAAEdAANARIALAREwsTLANT 1 nedifingusnesnedlaunalaivini
WU AANARALARBULTELANT 1 1839EMTAREL 12'5%'@:53'ﬁimmmﬁ@ﬁﬁmun@'wﬁw%
1Auna% Tukey’s HSD, Bonferroni, Tukey’s b, Sidak, Duncan, Scheffe’s, Hochberg’s,
R-E-G-WF, Gabriel, R-E-G-WQ, Waller-Duncan, S-N-K uaz Dunnett %35iasnidn
3% Hochberg’s GT2 w33 Gabriel 71 k=6-8 azilmpnupaimadeulndiAeaiu uasi
faTunTiieaas  Scheffe’s axwudndAanuAaAAdauTasn wazfidnfuaudaous
k-5-8 @8N 2 3BAUlFUAE LSD uar Waller-Duncan azwudn Anasuaanaaaawl
wasuudasmudusunguiaatne nanafe 2 FinazfimanuaanedeulndAoiuly
YNUUIANGNAIBEN ﬁv\affLﬂaﬁmamﬁ%mmmm@uﬁ'mmmmu@ummﬂmmmgﬂuﬂi:mm

71 lunmwsannanuarenmasesazasnallad

2.1 AEnvadeuniAIuANANNARIARREULTEANT 1 TRsnaiinmuun
VNIUNIANGNFNBEN AR k=3 T4 k=8 Héineru 3 38 laun 35 LSD, 33 Waller-Duncan

wa¥ s Duncan

2.2 AEmsaseudiensianuAsIaARaulssianil 1 AndnUs AN MUA
NNUIUIANGANFIBEIS A k=3 09 k=8 Nsineu ¢ 38 laun 3% Bonferroni, 35 Sidak, 33
Tukey’s HSD, 35 Hochberg’s, 95 Scheffe’s 135 R-E-G-WQ

2.3 TEnageuiiauANANNARIARARultzandl 1 Tamunusininue
LOWIENTETRIUIUNGNAIBENT 3 NEN  WAHBSIUIUNGHAIBLNNINNGT 3 NENATHERT

o =i o ! cal o o Y ar ac ¥ | aa aa
ANNARIALAREULSZLAMT 1 ANdnTIAnuuA Saaanu 3 33 1AL 38 Dunnett, 33 Tukey’s b

wazas R-E-G-WQ
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& MAFUUTAEUAANINARIARRDULTIIIVT 1 UAEIMIANITNAGELYENIEMTIT LA NIRRT LY ®

ATTLUALMTYIARBIUILIGNANY 7]

2.4 FEnmaseufinuanANAnAAReulssand 1 TimanEiTimuue
Lawnsdififiaununguietnanndl 1 38 1dun 33 Gabriel wathduunguinettas
aedlEmsANNARIALARULITEINT 1 gandunnsiRmvun

3. wamsAiarsdeunaneaseunsdiinguitetnedinunaminiu fefanrand
Aala (Sensitiveness) 18938MINAGaAL WUG1 NTANEVENAYEVINUALLL A uazuUL B
adlsiAenunamsmaganineiy lnansiinaninayiiuiuuy B apililiasiunanis
NARBLINNNINISANENENAYENIUALLL A (w5 Wiluynmsmasey wazileRansan
finusunquiasidlumsmaseLaznud e usunguisdumeunanmasaufiasniu
usaiuiiruaTaanguiiadne danudtlunguinednmunalugasiidinanmmesey
HINNNANANTUIANARAE TUNANTUIANAWARZ I AIEI WIANN TN ARBLINNNIINENLUIALAN
uaziflefiansaniinemaseuiifideuianimasetgigalunsfnaninavinmusdiiog A
uazuul B azanunsnag s

31 el uiunguietny 3 ngu wesnAEnavEvIucLIY A aswud
% LSD uaz Waller-Duncan agfianunanismaaayugeaalndiAesium 3 mnangusiadig
wAl e EvEnavEMaLALLIL B azwudn lunduaunadnagdl 2 3ETiRe unanimasey
gdlndiAsari 18iun 35 Waller-Duncan uaLSD Waiflunguaunanaauazauslvnjasd 4
FFfleunamamaaengilnAideaiulsiun 3 Waller-Duncan, LSD, Duncan uas S-N-K

32 leldusunguinnde 4 ngu uasiaBvEnavILiLL A lunga
NALENAT Gabriel e Sidak azfluAsifiduranmmaneugdlndideeiu uilunguaun
Na1933 Sidak azifhAFTNS NN INasaLgga wandoiflunguaunslunaziiis LSD uay
Waller-Duncan #iflinanunamsvaseugdlndifasiu daiiudninarivamiuuy B agwudn
Tungusedemunaanazfids Gabriel uaz Sidak HUAsReuIanaaougdlndAeaiv
uazlungamunananiaziiag Sidak (ThAE PR 1 unamamnsaugege uidaulunguanslvnasd
4 33 unantsnasavugilndiAaaiulfiu 3% Waller-Duncan, S-N-K, Duncan uag LSD

3.3 HefluUNgNAI0ENe 5 NN LATRNBYEWAYENILUALLL A Vit 3 1uA
nquEaetnaziiis Gabriel HIUAETsiewNamMmaaeLgaq Wealinaninavinuudiy B
Tunguinetnmunaanaziiis Gabriel war Sidak {uAEAeuNan1ImaaaugilndLAt Ty
wiilaulunguavianansuazaunslunjasiiid Gabriel (fuAEfiaunannmaaaugean
uonaMAtudndenudAafivaeasiimdunamamaaeugilndiAnsiuynis

3.4 HefNUIUNANAIRIN 6-8 NIANAVENAYEINLUALLL A uatuLy B

o Ve | e | ctea . @ aedaa o
ALV 3 TUIANGHNFAIBENINGE Gabriel [ {WAFNHE U ANINAGELIgIaR
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4. LaMTBATERELNANIaReLNTATngNAatndiua vty eRanzan
finala (Sensitiveness) 1893BNNINARDL W1 MIANBVENAYIVIUALLL A UazLLL
B atfinausniaiuduideafunsdifinguinadaflauiaviniy dufe nsiindnina
yEvuuAuLy B agviliAidnunanisnasautedsnmmaseuiitianmusnimieiunanis
NARDLIGINTINTIANBNENAYINUAULL A 31nndn 5 winluynd3 uaziileRansondznis
naaauRfiA1enuianImaaaugegalun iinaninaninuiiuy A ueruuy B

azamnsnagU e

o oo | o ' ' A a - Lol L3 aq
4.1 HNONANUIUNGNAIDLIN 3 NAN UALLANEVNENAVTVINUALLL A 75 LSD uag
Waller-Duncan {uigfenuianisvaseugdnalfssiulunguiietnang 3 1win uanile
WnavEnaviavwaLuy B lunguaneteniinianaziiis LSD uaz Waller-Duncan ({u

FENREIUIANITNARDUGIEA  UALUNGNIUIANANUASIUNALMT Az 4 ABNAEWIANT

vasdougelndiAeeiu laun 38 S-N-K, Duncan, Waller-Duncan uay LSD

2.2 Wafdusunguiedns 2 nan waziinaninaviviuusiuy A 33 Gabriel
A AR e unanmaseugeaalunguaunLan uRlungurwAnaanazaus o 3E LSD uax
Waller-Duncan Az {33 Afienunansmasaugslndifeaiu uwazifoifiudvanaviausiiy
B % Gabriel \{u3Efieuanmvesatgaqalunguauiaidn uilunguaunanaidds LSD,
Waller-Duncan uaz Duncan axfludsfifiaruianimmnsavugdndidnsiu waglunguauns
Tuniva 4 H37uameaeyliud 55 LSD, S-N-K, Duncan usz Waller-Duncan azfin

BIUNRNINARBUGINALAEAY

4.3 dlofduIunguaatng 5-8 ngu NRANAENAYEMAUALLL A UAYLLL
B axii73 Gabriel uAa7fienuiansvaaeLguaauiiauiu 3 suianguatetne waslian
2 AT nansaaaUgerasan 1AuA 35 LSD uar Waller-Duncan waziileifiy
Bvswavinuusuuy B azfi33 Gabriel \{uAETRenammadeugegalunguiaaties 3

PUNALTULALIALNNTIANBNENAVITVNBALLL A

afilsnuaan1sIe

TunsdenlfaifinimmaseunBaufieudiedungg fAdusiiufesiasanany
gnsolunsAILANERIANNARAADLLITAYT 1 uaralnasauTiTlannaniagey
Aqn dvfunuidpaiuilfiedssmnsinnsuaniasdnfuasszansie k nqufinanauls

draulduansinanuiseaudsgnany 0.05 lungusnagneuiaidn nane uazlug saud & =3
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& nFHUnAELAIAINARIMARB UL TELVT 1 LL@;‘J@’?u’7@/7’)5‘1’15)@@U’!IEN’JEW)TlL/?E/UWIEILIﬂ’)L’DﬂE/T’?E/@ *

AVTUUNUNITIARENUILGNANYTO)

NGNDN k =8 NAN WU 95 Scheffe’s azfldnsianuAsIAAREULTIIAMT 1 YasNINansGl

InguAtedfiauaviniuuarliviniy loefl k=3 Tunquénadisaisauiaasfians

'
Ll

ANNARIALARAUDETENIN 0.005 T4 0.007 71 k=4 ALIEMTIANNARIALARDUYINAL 0.007
Tunguinetinaniauaun uazil k-5 89 k=8 axwudn33 Schette’s arflémsnAaia
aaaLAaawu 0.000 ‘Lumjuﬁafm;mﬁqmmmmﬁuﬁu wiEMmeRauau 7 alafldnm
ANNLARIALARDUANIUNATT T9PT9ALNIIANIDY Boardman and Moffitt ludaudidn “33
189 Scheffe’s AR FouTiun AT §amANNAIARRUTALANNINGA” WALATITL
nNsAn®984 Carmer and Swanson (1973) Aaeidui @9 Carmer and Swanson nanalidn
“fnanAnuanaAdauTiinaInABnuFuudiaunmuanaes Schetfe’s SAntioandnAzau 17
UONANTUEINNENANTIBIYTN AFazaTn (2538) fAnanalidn “lumsieezideyatn
Aenfiy A3aeq Scheffe’s flamafiasnuiudAraernauanAtasndiaau” fasudi
fanrandnsanuaaiapdeulatsanfainsoaysnulddnia Scheffe's asfidnmany
ARALRRBUYRENGAEEU 7 uasliA1ATiNINTign uanaInAzues Scheffe’s uAanaNNTAN
184 Carmer and Swanson fMWL7 A5a84 Tukey's AzlFidnsANNANAARD UL BENGAE
189 S-N-K LLam:ﬁﬂ%‘lﬁm@ﬁLLﬁdﬁmﬁuﬁqmm%ﬁmmm‘lmﬁvw‘fmmmﬁummﬁ%’lum%ﬁ
UL WT23198 Tukey’s axfl8nTIANARIAAABULITIANT 1 AT inAWUA uay
flaundanmanuaaaAdeutais S-N-K lunguiathsiauauipuasnansdiings

fnatinatauimviniuaslsivinnyg

\WanaTnNNIsn1svadaan Bonferroni, Tukey’s HSD, Hochberg’s, R~E-G-WQ
uas Scheffe’s AxWLINNEATIANMNARAIALRBUUTILANA 1 ANIUNUNNNUUAYNTUIA
NINAAEY TABAABITLLENANTUEY §T0A7 UITHANA (2548) Wszydn “Bonferroni Az

gnAensUfiasanuigiuaud  uananainaseuariAaRtLANANTUNINATe ] Auily
FEnunaplafianhanld wasiilazianuisdeannsonugnanAa AR ULTUANT 1

(3
= |

VAUNA WS HAqnaauRTniINIIageuiauILElunIaaauNIniazianalenia

q
o

UfasannAgiuauedniniy 331eq Scheffe’s azfinisauguAuARI mARDuLlszLAVT 1 1§
yiaemua (overall Type I error rates) azlaufinaldatluszauliunans 3599 Tukey’s azil
MsAruANANNARARADLLTTANT 1 Tiaan adldlERE ennanquiatnaviniu
farty WeRansnnmanueasadeulstanil 1 98933 Bonferroni AEWLIERUIUNGY

Q‘ J 1 { { A‘ 6 v i o
WHIUAIANNARIAAREULTENT 1 RAzEasnaauasAmNdINIEInuUaluNIWIANNT

NARed Insdinngusnetslruwavinduussliviniu wansdndgiliainnsonrupuans

348



& JugyT ANY Az §9990 UIsiAwA &

ANNARIALAR AU TTLANT 1 TANszALladnATY 0.05 WWALANLAT Tukey’s HSD, Hochberg’s
GT2, R-E-G-WQ uaz Scheffe’s uazlunsiingusinetnafiauinluviniuis Sidak fiuu

an 1 FFNRAARINANNARIARAAULTZLANT 1 AMnaunIRMUUAEUAaIU 5 A5nanall

lafansoniisnmanupaiaeraeulssanil 1 289 4 3% 13U Tukey’s HSD,
Scheffe’s, Duncan uay S-N-K vanselfingusetefliuamiiunegliivifuazarunsal
Jusanaunnisfinmesllunnlfduitees Scheffe’s, Tukey’s HSD, S-N-K uay Duncan
AN %dwudﬁmaﬁm@ﬂmm@mmw Aiazann (2538) FiNA1997 “NMIAABLAINN
LANANTENIAR AR TR T AL sauudazAi ansliuauilauiuvi eltiua
wansnaie lanaiiasfinpanuaaiapdeuuuy Type I error Gevantiasldwuindie 38
289 Scheffe’s 95909 Tukey’s 715989 Newman-Keuls Wazifuaq Duncan” usiluaiusng
lenansfidn “33weq Duncan Slanmaiasnuiuddnannndddau” duasnudilidariuna
Tunamaseduanudseatuiinemsdrannisduniluaiaituds Duncan azlém

AIMNARIALAABULITLLANT 1 Uaundnds LSD, Sidak, Waller-Duncan way Gabriel

mansaiinguatagediawnaviiuuar v Iu NI UL AR D

\foRarsunfiaanalle (Sensitiveness) 1a4AAaT AN AUIINENANIVAGEL
WU MANAENSYEMIUAULLL A wazuty B azviliudeziinnmmeaauliAnaning
msnagauinAnsraiuNIniansdifinguiaeisuaviaiuneglivii - lasfinisaia
BvEnavIuALLY B s ilAenuiamvnseLgandinnsinanenavivinusiun A
wnndn 5 winlunndzmemasey veiidesnanmafisdvanavinuuduuy B flana

VNIAANLRALLBMARZNANLANANAUNINNIININNENENAVTNNUALLL A U183

uanani ludumeumnihnemaaesdidulfhmsaamagendn 1,000 A3y Wiouden
FUMINAABLDN 10,000 WU TUNNINARBITY 1,000 ATI aLldinaniTnaasdiilaids Tuaua
nIneaadluuaNeisN1INAday U 25 Dunnett Lagis Tukey’s b luguianiiaasd
k=3, n=10, n= n WU AsRANeaaaeulszani 1 Tdds Adldaswansnai
ANNTLMAREET 1,000 AN TUANT 1 AUATH 2 UATASIR 3 vieunnndtiy uslile
YN INAREL Tnel¥vnnisvaaastn 10,000 A% WU HanTnaaesdildasils e

Tnarsanulun1sneaedATan 1 AUATIN 2 LAZATIN 3 UTaNINNINTL

WasnlunsidgaialAnmianisdayaianiensainylszansms k nauiAiAg

wdrdsauldumnensiuiazinisuanuastng AseaudadAty 0.05 WAlUANIWNITIAE
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& NUFUUTELAAMNARIAAREULTINT 1 UASBNUIANITNARELIENIEMTI T LT LANRRETILE *

ATUTLUANNITVARB I LILGNANY 0]

vnednesuilugaddsrauivdanlunmageusindt 0.05 saiusimsinsAneioy
FHUARIAMNARIAARBULTIANT 1 WATEIUIANIIYIAdELTBTIENIARa L FHL Ty
AudtsugiissdutudAnysindt 0.05 uanainiifassfiazAnelFeuiiaudns
ANARIAAABULSIIANT 1 uazEIuIamIVAgeLTedENMIAseLL R uuisuAedY
aAlULILNINAREMLLAY 1Ty wiunsmasauuuduluudenanysal (Completely
Randomized Block Design) LLUUUﬁ@ﬂmﬁI (Fixed-effect) LL@:LLUUUﬁ@ﬂ@iN (Random-
effect) (iatszansiimauanuasdng wazfiauudsdmulivansnefusaariailadsyans

ANTuanLaUNBLaz R ANLLTUTIBLANANINY

@15199 5 nsiRenbiadANAdeuWToLTELRAETIHAlULNUNITNARBL LGN ANY Tl

netnnanatnilannulslsauldunnsieiu (Equal variances assumed) uay

a = 0.05
naudlasteiiauinvinnu naudrastedizutalivinnu
(ni=nj;1o_<_nseo) (niznj;105ns1so)
nay (k) FEn1svaaay nas (k) 3tn1amasau
Waller-Duncan Waller-Duncan
3 LSD 3 LSD
Duncan Duncan
Waller-Duncan Waller-Duncan
4 LSD 4 LSD
S-N-K S-N-K
Duncan Duncan
LSD Walter-Duncan
S-N-K LSD
5 . 5,6
Gabriel S-N-K
Duncan Gabriel
Duncan
Sidak Waller-Duncan
6,7, 8 LSD 7,8 LSD
Gabriel Gabriel
Duncan Duncan
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& g WY uae G190 UTiANA

annsneaeuatiave 14 38 melaReulesne inmus sunsnsnitnmmeany
PAWITNAIUANATNARIAAREULTEINT 1 lamunaurifinimue uasieunaniveaa

guiludeiausuuzivenisidenlfatianaseufouiisuaiafemeg Tuuaunmaseuuy

a

guanysol nedifinguiatnadianuudssauliunnseiu (Equal variances assumed)
fsrduannandesiu 95% (a - 0.05) uazfinguinadineawd 3 e 8 nqu lnefAds Rarsan
anAETiannsnaLaNAARAlAeLsiANT 1 Tdnnedl uaiBfmanaaunsolFlEve
lungustatruaédn (n ,=n=10n%n \§in 10 <ns= 24) TN (o, = n.= 30,
",-¢ ”j Lﬁ@ 30sn < 58) LLawumﬁfL‘wm (n = n 60, n Z n LN@ 60 =n<130) LLmLﬂu
2 n3dl A nedlfin 'Nmamqmmmmnuummmwn@um@mqwﬂmmimmnu AIUAR

Tuansan s
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Factors Related to Teachers’ Need of School Health Services
for Students in Elementary School

Chuncharabhon Sinsiri
Ubolwanna Reunthongdee

ABSTRACT

School health service is a significant role for teacher and student health. However,
there are many factors influencing ineffective school health services. The purposes of this
study were to (a) determine the teacher’s need of school health and (b) determine the factor
influence teacher’s need. The Neuman System Model served as the conceptual framework
in this study. A nonexperimental correlational design was used with multi-stage random
sample of 360 teachers in Pathum Thani Province. The instruments used in this study
consisted of a set of questionnaires including demographic data, perceived of school health
service, need of school health service, and accessibility of school health service. The SPSS

program was used to obtained descriptive statistics and correlation analysis.

The result from this study indicated that the over all teacher need for the school
health service was at the highest level. For each dimension, including health service,
nutrition and exercise, and counseling and social support were at the highest level. Interms
of service management was at high level. The factors relating to teacher’s need for school
health service were level of class teaching and extra tasks (p<.05). There was statistically
significant relationship between the teacher’s study area and service management (p<.05).
In addition, there was statistically significant relationship between extra task and nutrition
and exercise (p<.05). The community participation was significant relationship with health

service (p <.05)
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The Development of English Reading Comprehension Ability
of Prathom Suksa Four Students by
Using the Cornell Note Taking Method

Phasphan Thanompongchart

ABSTRACT

The purposes of this research were to compare the differences between pre-test and
post-test of The English reading comprehension ability, learning behavior and stress and
anxiety score resulting from the usage of the Cornell note taking method, and to compare
The English reading comprehension ability, learning behavior as evaluated by teacher, friend
and oneself at 7-8 different points in time while studying. The research samples consisted of
39 purposively selected, fourth grade students from Chulalongkorn University
Demonstration Elementary School in academic year 2006. Research variables consisted of
Cornell note taking method as a treatment and five dependent variables of English reading
comprehension ability, stress and anxiety, learning behavior. Data were collected by using
English reading comprehension ability test, learning behavior observation form and stress
and anxiety scale, every week for 8 weeks. The collected were analyzed by descriptive statistics,
t-test and repeated measured analysis of variance (ANOVA). The main research results
were: (1) means of the post-test of five dependent variables mean were higher than the
pre-test mean which agreed with the research hypotheses. Except the English reading
comprehension ability that the pre-test mean of which was a bit higher than post-test means.
(2) The means of 7-8 measures of the English reading comprehension and the learning

behavior observation were increasing in the shape of quadratic curve.
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& NMIIRRUIANINGINITTUNTE NG (ReAMnlaracinGey ¢

dutlrzondnmilii 4 lngld5snrusinuunaafiuas

naua2asig
nauatetenltlunsideniell  laun dnBoudulsconfnenin 4 lsaGuuanse

amnaansadninenay  dhenlszon In1sAnm 2549 awau 39 Au lagmaguetiede

asasilanldlunisidy
- <4 . a e 4 ! o P

wrealiafldlunsdasil 2 dszan Ao UHUNITEEUNITENUATNAINOMABAN
v ] o o8 I'e '8 4 & da o o va e %
dnlalagldagnsiuiinuuueefiuas wasietesdieniduuuudaffideldlunmssusndays
Y 4 fU Fa (1) wuuvegeudnANaNnIniunseTumMmannmaanudila sy
ATIRARLAMMNTaLLNAdaLlnsn T AAnuedlatldgns KR21 AsuuunIvaaay
nawlTeu (pre-test) HANAMNINLNNAL 0.75 LATAZLUUNTNARDUNATEY (post-test) &
ANAMNNALUVINI ALY 0.77 (2) WULAANAWGANITNNITFUULaINNITEN HAstmIIAaeL
ArunwsasLLudunangAnssalaanisAtAseslatldgas Chronbach’s alpha wanns
AunAngAnTINNITTEUIRinGFEuAINMTUslulAtAgATIN 1-8 991 8 ATY HANANLTIEN
Auaadum el 1 (3) wundrsifusueswasuuudssiiulaoiey §idunsaaany
QtumwmmLLuuﬁqmquﬁniiMmﬂnwmﬁ’mmmﬁﬂﬂmﬁgm Chronbach’s alpha tan1s
Urziliumuias uaznanisdssilfiousan 7 AT AA1Aonuiies Auandlumnsan 1 uas (4)
WULTRANMLATEARAZATNAMA WM B auIainG e wuudnanueTuauasANnms [y
wuudngidedfulssannuuudnauengawlgs (Suanprung stress test-20, SPST-20)
amnuvanzaslungld SPST-20 luuguteduLdInANATEALAZAINGNIA 3 sznns
aeil taznaei 1 iduuuudafinsngunnwan nesvsnasisugalinisiuses dsznisi 2
wuudaninFauainisoneulsfanues snndennuinsnuanai@n wialssaunisnl
a da & o o oo { | o Ao o =
afaviAsTuALENG Y wartsens? 3 HuuuuIARTANNINGS LLLTAAINLATLALA AN
AsluNsIdsafal unmssyanniAnaas Likert (Likert’s rating scale) H41uqu 20 4@
IngilAauadlunisnauuuudanel  inFaus uamninusadrzaagindivgnisailudels
a & v o o s ¥ v a4 gvy v Ly Y A ey a &
AnruiuinFauthe Sdeluulibsulitndeldldsiewmey witfmamsaldelminiu
a e v IS ' o = L G- 1 ! ¢ & v v A 1 &
nuinFaubidssdindninFaulanaidnadilssamnnisniduudildeomunglugoaiu 1
Yn o g v '3 % -1 v o % = s v 17
gradelinaurinslinsuuy fell neuladdnedon i1 Azuul, neuwdundntias 10 2 Aziuw
peuwmTealiunae 11 3 Azuuu meuweiuann W 4 Azuuy seuAuanniga W 5

Aviuy ldaau T 0 Azl
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ANSA 1 ANUTIENIEIN O ANTTNNN T EUL N T AU NATIIIALALANUNIAATINGR

afefiin NNsFaNaNanasg inmadssfiuauias | snmsussfivaandiau
SanauEeu 99 Tidnrdszdfiuneudeu | ldfinsdssifuneuBau
Snaiai 1 .86 .83 .83
San%af 2 .94 .87 .84
SamsaR 3 .88 .83 .75
Samiadl 4 .93 .80 77
Spsadt 5 .90 .90 .83
SpAsaT 6 92 .86 79
IANAITEU 99 .89 .83

nsulanapziuy LUUTARMNIATEALAZATINAMA HAzuuusnlaifiu 100 AzULY
Tnanasanilly wiseandlu 4 ey Aol Azuuu o - 24 waefla 1A3HARY AZULL 25 -
2 wanef wientunany Azuul 43 - 62 waeRaeiunge Az 63 Tuli wnned
wiequuse LnefiTeazBaaressAlannulAiEauALPINIR AAT

1. AnsesoslussAuR (Mild Stress) wanafe AnaAioatwIntes 7 uaswelyl
lussaznmdudu dupuiunfifeluludinlsviiu pouadeaszauilianeusans
afiuEin yaradnisliusnedeaniudd unisdiusasagrouiandy uaznsuliuma
Fasmandsnuiendntos unnzfifeniadeunans

2. ATMLATEATEALLTUNGTY (Moderate Stress) wanefla anuiesaniiAatuludin
Uszdrdu ilesanniideanen viannmanisaldany 9 ludien yeeasciilfisenen
aunsaanuTluANEUEANARNAME AEnd sav Aadraglunnsingvio 1 T lipuuss
quialifndunmeuiseme lusziuanuefoaiviiliyaeaiinanunssieiaiu

3. AmueTualuseAlge (Height Stress) (fuszduiiyenaldfumnnisalfinelifa
amiaTeags lisansndfuddlfananuadaaaddlunadusuiededluandunms win
WlFFumsusnmaniliganueiaad afafialsag g Tunnemdsld

4. ANIATHATEFLITULTY (Severe Stress) LiuAMNIASEATTAUgeRimlusaiuNN
atherallos auilsiyaeainadumaslunisliusawdannudiemie fiowt wuaus
pouAnsnesllls Raainiemianiy vielsadusng munnlaing §IRuRsIRaauAnNIn

wuudRANLATEALAEAINTIA TaanisuiAiANiealntldgas Chronbach’s alpha
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& MIWIUIATINANITO NI ETHIEIEINge IRBANE leraninFay e

& = o By o < s s
FurfseaNAnsIi 4 Tﬂﬂ?’ﬂQﬁﬂ7TUUVlf)“llllﬂ@ﬂuﬂﬂ

HANNTINANNIATEALALANNIIANDUGYYW (pre-test) NANANMMIALAYNGY 0.92 WAZNNT

HANNTIAANINLATEALAZAINNNIRUAATHU (post-test) NANANMINEUNNNAY 0.9

NM559USWADYR

ar

gadsmiiunesusandeya lneildunau madl

v i o e v o < = oy = =

1. NUHUNMTTUTINd ayausasAuls AN reinrutulssoNdAnsn 4 1
nsAnen 2549 lsadeuaninamnasnsaloninenay dhodsean msadlunissussdays
Mszarisaedun 8 &l fasuldaniumerausandeyanamualaamuueiilugljfiv

nssusandaysaualiluased 2

a51e9 2 UjAunIssLsaNdeya

o 4 p
u 138 fianssu Hadanlnu
21 £.8. 49 10.40-11.40  Pre-test Transport for 21* century,
NIRATINLASLALAZ AT NGO  (pre-test) Galapagos island

medananninssureinSeulasag (pre-test)

28 0.8, 49 10.40-11.40  NITIAATNENMNTHIUNI BN DINNH Afai 1 The native Americans
nskananginssunaninGeulasng, lneten, laumues ased |

5N 49 10.40-11.0  mMedemaEnanslunITeunINa N pie 2 The BBC news
mefanaginsseaninGeulaeg, laafeu, Tasmuies pSaf 2

19 NLA 49 10.40-11.40  MPIRAMNATNITILUNNTETIUNENEIND L PRt 3 Mystrey stoved
msdunanginssutainelagng, Taudeu, laaaues Az 3

26 N.A. 49 10.40-11.40  MedAATNAMNTalUM IS UM MIEana e Afail 4 Interview with Steve
msdunanginssuraaindeulaeag, lnadieu, lnumuies pfef 4

280,49 10.40-11.40  MIRATNANITEIUNTEN W I BING pfad 5 The mystery of the Bermuda
msdaunanginssusaaindeulages, Ineifieu, lagmuas pseft 5

9AA 49 10.40-11.40  MIAAAINANNNIOLUNTEUIINEINGH AT ¢ A natural satellite
msdaunanginssresinduulaag, Tamiteu, laumaas pafl o

16 @.A. 49 10.40-11.40  (post-test) Transport for 21* century
MIFUNAANMMNLATUAUAZANIIG (post-test) Galapagos island

nedanawgAnssueeainFeulanag, leiieu, lnunues (post ~test)
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& LAANTTOL DUANWINTIS

- [ 4
ﬂqi?Lﬂ‘i'l:‘lﬁ‘Zl'r]S;!ﬁ
o (5% a o ! 5 | o d‘/
nsiemziteyalunsisautaiiy 5 aeu Al
-l - [ -
AAUN 1 ﬂ"l‘i'JLﬂ‘iﬂ:ﬂiﬂgﬁtﬂﬂﬁﬂﬁﬂi‘iﬂ'\ﬂ

= J [=1 = 5% o ' = 1
nasaiarzilunauiiiunisdessideyalaanisAMUIMIAILLAY (mean) 49U
Dianuunnmsgu (standard deviation) ALl (skewness) A2NTAY (kurtosis) AYINAINTD

Tunnsenummaangeivamuidila

aaudt 2 nisdeseilBgudisuanussrsalunisgriunisndengmianns
wWle wedndsunisiFauleanfiulagng watauATEALAAINIIaINNTIRNAY
BHULRTWANLETIU

msiemeiffoufiouAnads (mean) 1aaudsAnuaINnTalunTe I uATEN
ganpmieanadila  saudswoRnssumsGoudsadulanng  uazdulsanuieTaauay
Anufaannrdateudeu wazudaeulasldnsiesei S oudaudads faanta

naABUANTITHANgNAIR N IANWUSTW (dependent sample t-test) Iaelldlsunsy SPSS

J - |4 ol ol ol O J =4 o
AauUf 3 N19IASEVLUEHLNLUANMULATUALAZAMINAIIANAWFUULAINAY
B
k e o o < o Y e ' a
gasutsulsAnATEALaTANTTaNlUTvialuA (recode) mIminmurinnTLLA
ANEVNIETEALANATEALAZANNNAIALITY 4 NgY Al TEALAY sTAULUNGN TEALG
AT ILALTULSIAHNUTNTU ARMNTEN EINUDTIAANNATUATEA9ULIT UWEIALATIZH
doyaieAnmauininGouluusasnguiouwasuaaden lnansdirsziiaslad (cross

tabulation) waznagausag Chi-square

aaud 4 mfa"‘al.n-sﬁ:v‘im'%'ﬂuLﬁﬂumnumawm'lumsahummﬁ\mqmﬁa
AL lavINnIsingcnineasaw

fAsehduranuastlunn e ummaangmieanudlasnnnsdastuing
Bouusan 6 AN andessifouifieuAeduiefinEauuanssuaNasnsn T
nsgnunEsangmiieanadila Wealddennuunnsneiu 5 aslagldnnsiiameiaos
wiss9u (ANOVA)
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& mimunATNAINITaluNMFEINIEIBINg e (Reanudlarevincoy e

o ) yal [ e o 4 s
FuilsenuAnN 4 TﬁlEIZ‘H’Jﬁn'?TUlJVmLLUUﬂﬂﬂuWW

P Py ¢ Py - - - -l
eauN 5 N1sAATEVilUSUAnuNgfinssanisdausInnmsustifiulaas wau
wasaULaY
e or [ a = a & a
graeimulsnginssunmsFauainnislsniiulagagsan 8 AT anmsdsziiviey
Wau wazlpgauiesan 7 AN dnatATsiufFauiisuaaaniadnenaAnnuuanseny
woAnsTuNsFEUAINNTlsuiiiulaeng laapuies uaslneen studnisdausazpidlng

TinsaimmzinaulsUsauiuLingn (repeated measure ANOVA)

ﬂami’imi'\:ﬁiaga

e o

msdiauananslesziiays  fidmihiauananisiiassiiiiu s neu fail
paud 1 NansAAsvideyalaatiusIine paufl 2 namsiAmsinFaufiouanieds
RauT 3 nanse s S sufisuanuessALaT AN et s uF BuLAT A LT inF
4 Nax ROUTl 4 wansiATsioufisuaanaaInnsolunIs s u s Sang eIy
Wrlaannisdnszundneleu seuil 5 uamsiiassiReufisunginssunisGuuainng
Urafiulaang Tnafeu wadlnamies

Y e =

WaANazaInlunsi@uaNaniIsAAMeileya taauasldanyaneaiunumouls

a

e

YNUNA panalll

ABILPRE =  pzuuuansadnsnlunmseiunmmangmiennudiladanowdou
ABIL 1 - ATwuuANERNTElENse s I aangeiernudTlaTaaied 1
ABIL 2 = ﬂzLLuuﬂqwmmm‘lummﬁummﬁqﬂqmﬁﬂmmﬁﬂﬁmﬂﬁ{iﬁ 2
ABIL 3 - AzuuuAnNaEnTalunsEnumEangeiteanudtlainaiai 3
ABIL 4 = ﬂxLLuuﬂfm;4mmiﬂiun’]?é’]ummﬁqnqmﬁﬂmmL‘?Tﬂ@%’mﬂ%?zqﬁ 4
ABIL 5 - AruuuAHANTOluNsE U SN A ladRRST 5
ABIL ¢ = ﬂ:LLuuﬂQﬁNﬂ’mﬂ?ﬂl‘uﬂﬂ?'ﬂ"]uﬂﬁﬁﬂﬁdﬂqmﬁ'Em']’mvﬁy’]‘l@'?ﬂﬂﬁ{iﬁ 6
ABILPOS - azuuupmuaansolunsenunmdaingmiennsidilaianaadu
STRESPRE = AzlUUANMNIATHALAYANNAINIAIANSUTHY

STRESPO = AZLUUANMNIATHALAEANIIIGIAUGTEY

TBHPRE -  azuuuwginssuniseuilssdiulasesianeudeou

TBH 1 - azwuuwgAnssunsFauiilsafiulanagiaaied |

TBH 2 - anuuuwgAnssumsFeudilsufiulanaginaisd 2

TBH 3 - ﬂzLLuquﬁnimmiGﬂuﬁﬂi:LﬁuTﬂﬁmgimﬁ?@ﬁ 3
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TBH 4 - pruuungRnssumsGauiidsnilaeagiaaied 4
TBH 5 - AzuuunginsrumsFeuiilsnfiulaangiaaiad s
TBH ¢ - ﬂ:LLuquEmmmﬂ?ﬂuﬁﬂmﬁﬁmaﬂg%ﬂﬂ%ﬂﬁl 6
TBHPO -  ;zuuuwgdnssumseuiilsufiulagagiamdaGen
FBH 1 - AruuungPnssumsSeuilsafiulnuiewinased |
FBH 2 = mzu,uuwq‘rﬁnﬁumﬂ?ﬁuﬁﬂmﬁu‘[mmﬁ@uﬁmﬂ%@ﬁ 2
FBH 3 = ﬂxLLuuwq'r?mﬁumil,?‘auﬁﬂimﬁuimmﬁ@ui@m%@ﬁ 3
FBH 4 = ﬂzLLuuwqﬁnimmiﬁﬂuﬁﬂmﬁuﬁlmﬂLﬁ@uﬁmm%gq‘ﬁ' 4
FBH 5 - ﬂzLLuquaﬂﬁ‘TNﬂ’]?fg‘ﬂu‘ﬁﬂitLﬁuiﬂ?;ll,ﬁ@u'?fﬂﬂi{iﬁ 5
FBH ¢ - AruuunginssumsBauii vl aieuinased o
FBHPO - AzuuuninssumaGauidsafiulaaieudandaGou
BH 1 - pruuunginssumsGeuisnfiulaeauiasianiai 1
BH 2 - AzuuungAnssunsGeuiilsndulasauainased 2
BH 3 - ﬂzLLuqu'ﬁmmmiG‘ﬂuﬁﬂmﬁuimﬂmuvaﬁmﬂ%?aﬁ 3
BH 4 - ﬂzuuquﬁm‘iumsﬁaw’?iﬂmﬁuimamumﬁmﬂ%@ﬁ 4
BH 5 = m:uuquﬁmwmﬂ?ﬂuﬁﬂi:Lﬁuimﬁmumﬁmﬂ%ﬁ 5
BH ¢ = ﬂzLLuuwqanimn’\iﬁﬂuﬁﬂizt.ﬁuimﬂmumﬁmﬂ?y@ﬁ 6
BHPO - pruuungRnssinseufidiafiulaenuesinnasFen
(D TIME - doqaanil 1

) TIME = doaaaiit J

aaudl 1 wanisiasvidaualagatfiuesuns

HaNIILATETluAe Ut uNaNITIATIZINANRRE (mean) M@ DEALUNIRTFIY
(standard deviation) AN (skewness) ANNLA (kurtosis) mﬂmﬁmnﬂﬂ?\wmﬁ'}uﬂi
U ar d' v ar - ar
m’mmmm‘lumimummmnm:rLWfamﬁwm‘l@ (ABIL) LagauLsANUATLALAEANNNINNG
(STRESS) fanan1sapsziniauanalil

1.1 dandsanuaansn lunisarunmdungeeianinuednla (ABIL)

HanMTAlATITITayalaalAussenawudn  AnefusaulrANaNnTolunsay
mmsannmiaanidilaianewiou gandndanaedowdnites uansdinANaINIToly
nssrumEaangiannudnlarasinFaulssaduanausntios AAAARWYINAL 0.205

Aranuiiiuuaniumedans 2 Af lnenisdaudsieu NAtannuitigeanainsinneuisey
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& MIHBUIANNAINITATUNTETUMEIEINgE (HaAMT levavinien e

& = ayaf L4y o o s s
Tufj?zn&/ﬂnftf’njw 4 Tﬁ]ﬂ‘z"ﬂ’?ﬁn']fuuV/nllﬂuf]@ﬂuﬁﬁ

wntias wasanunEoudoulunlaieziuumninaieds manulag lunsdan 2 ATl
Wuay LAAIINAZLULAMINAINITDIUNT AU AN A eANNdNlalunTTaTe 2 AT

AN1INTTANEABUTINAN Ardaudaauuningulunsiandssuganditnawiuwantias

1.2 GanUsanauLasgatiazauielIa (STRESS)

HANNTAATITIBYALALADALTTENE WL ANRALAILLITAT N AT EALAZ ARG
FateuGoumdndanaadeudnties WAnTIANT 2 ANILLIAAINNVENETZALATANLATHALAY
aruinaaglustiuanuaisauneaneg  mansdineudoudunen wiaFauduay
WALLANGNIAINAULNINGN WAAIININIINTEAILRIANNLASEALATANNNRAD UL
1eand ArmnnlssneuBauduaunaafeuiluien uwaneinneuFauTEALANNLATHALAY
ANAIRTasinF auAeiuINndwmATFau  AdawdanuunnngiuiauFaugand,

NNTIANAILT AN TIAE

HANNTALATIZNADALTIET810IAULTAINNEINITOIUNITE I UN BN EIN D RS

AN AL AL ALLTANNIATUALAZANNNIE LAAIAIANTIIN 3

A19199 3 WaNNAATZRADRUsTENaIRRLUIANAINNTRIUNNT B UAN AN RS

ANNLINLA WAZAILLTANNNLAT HALALANINTINNE

VARIABLE N Minimum Maximum Mean Std. Deviation Skewness Kurtosis

ABILPRE 39 3 16 9.231 3.320 0.096 -0.811
ABIL 1 38 0 8 3.316 2.349 0.522 -0.703
ABIL 2 38 0 8 4.921 1.992 -0.904 0.431
ABIL 3 39 0 8 4.256 2.221 -0.129 -0.759
ABIL 4 39 1 8 4.692 1.866 -0.140 -0.516
ABIL 5 39 0 8 4.487 2.338 -0.601 -0.428
ABIL 6 39 0 8 3.667 2.192 0.040 -1.186
ABILPOS 39 3 16 9.026 3.407 0.288 -0.854
STRESPRE 39 3 71 28.744 18.157 0.306 -0.640
STRESPO 39 0 70 40.231 15.979 -0.2%0 0.129
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AaUN 2 Aan1sILAT1ERIUSEULNgUAIaas (Mean)

2.1 AaN193LA5EHIUEHUARLUANAABAMUFINISA bUNIsEIUNENSengLia

ALl AAULATEALAIAINNEIR watKgAinssunIsBaundasiulanas

HAN1IALATIEUWLATARAEAYLLTANAINNT0lUNNTENUAT N BN BN AN
Wlaneaud e ugandmduTen  dauAlaftAIuLTANNLATEALATANNIA  LazAauls
woAnssum B eundssifivlngagnauFaumndinasden lagALaaEANNIATALAE AN
naneuFaularndsTauatlursauRaciy uniidunnd AnsATALsAMNTI9S
an v sal v oo &

NlianausinlamAnau
2.2 4ANI5LASENLUSTIULNAUATNLARUAITULATUALAZAINGEIR  WAs

wgAnssanisiEaulsslulagnsnaulFaunacnaeisay

LANNTIATIETFNINARELAT (t-test) WL ANRATAIuLTANIATEALAY
pnufmaneuFaulssyAaiou uazAedudlmmoinssunisGaulradulaeag uans
fuathafituddyniads lasuanimvaseuilouifiauaadsiulswginssnmsGau
Uspfilnsagraudou uasndsdouiullmuauniguiddaf iRdundlian wodnsmumaFau
rasinFeulasedeilaldiznmsiuinuuaeiuaiidsniulasegudssuganiidoud e
daunanIiem sl suifisuAnadsioulsanuanunrolunise B aang e A

WnlanauFaunarvasisauumanaeatnslddvasAnnI9Ens

HANNIALATIEMLF UL aUANARE AL TAINLATYALALANNNAT DU A ULAY
NAILTEIU Lmzﬂ'ﬁL@?wﬁqLLﬂﬁ‘wqﬁﬂiiumﬂ?ﬂuﬂsuﬁﬂmmg AINNTNARDUA (t—test)

AILAAILUANTIN 4
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& MIRRUIAINAWITAlUMTEUMIIEINGg (ReAnTarasinFay @

& = el San o ot ' '
’ﬂulj?znllﬁ’nl‘fquw 4 Tﬂﬂzﬂoﬁﬁqfﬂuwnlluuﬂﬂ?luﬂﬁ

P ] g a ] =
A19797 4 ANLARLATUULEUVUNIATIIU Nﬂﬂqiﬂﬂﬂ@‘uLL’?‘EIUL‘I?]EJUW]L@@E]%Q?J t-test

Mean Std.Dev Mean dif Std.dif ¢ df p

Pair 1 TBHPRE 1.199 0.708 TBHPRE-TBHPO 0.853  1.063 5.007 38 0.000
TBHOP  2.051 0.780

Pair 2 STRESPRE 28.744 18.157 STRESPRE-STRESPOS 11.487 18.739 3.828 38 0.000
STRESPO 40.231 15.979

Pair 3 ABILPRE $.231 3.320 ABILPRE-ABLPOS  -0.205 2.667 -0.480 38 0.634

ABILPOS 9.026 3.407

aaud 3 AANISILASITVLUT UL NUUANALASHALASAIIUNTIANAULTUULAS
nauLSUUgasIintsuw 4 nas

LHANTAATIT I BT ATLULANIAT BALA T ATINIIAN BT HULAE AT HUAN
InaninFousmanresuLInanmeTtagiulsiu 4 ngu RosTAumm hunans ge
WATTULTY uAafFauiisuazuuussndnanFouusaaunudl  dndaulungy
ANNLATEARATAINAIATEALLIUNATY LATTEALAAI Ul NG NI AUAINNLATEALAT AN
fanatmsaglussindn  widnGeufiinadlunguacuirsuauazanuiaaaszaum
gl A eaiadudluszauunae dauinGuuiiianuaioauasanuioaiin
agluszauguusslaananuiataauaranuinsanilussiugs  uaadlidudinasldiuin
LLLADSIUAGANANTIARANNIATIALAZ AN TNATasIN FausAuTuL s FRNdNs A ta
N1IVARBLIANNANAUSTEMINAILUTAIINLATHALAZ ANNINIAN UG EULASUAUTHUN LI
1#AatA Chi-square =13.370, df =9, p =0.147 LAAIINANNLATUALAYANNINIANBUFTEHY

uazvassswiudaszrenu warliuanseiuatldudAynealanzaL 0.05
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M15199N 5 LANTALATIEWRNS LS (Cross tabulation) YRR TANHLATHALAL AN

NOUETUULAE AT

STREGRPR

1 2 3 4 Total

STREGRPO 1 Count 4 1 5
% within STREGRPR 26.7% 6.7% 12.8%

2 Count 6 8 1 15
% within STREGRPR 40.0% 53.3% 12.5% 38.5%

3 Count 4 6 5 1 16
% within STREGRPR 26.7% 40.0% 62.5%  100.0% 41.0%

4 Count 1 2 3
% within STREGRPR 6.7% 25.0% 7.7%

Count 15 15 15 1 39
% within STREGRPR 100.0% 100.0% 100.0% 100.0%  100.0%

NULLNG T84 12 MARNNAMNITIANANIILEENIN 5

J . L3 anl -l 4 [ ‘l
AaUN 4 AaN19ILATRVIUTIUNZUAUSINITA LlUNITETUNTENSangNanay
119NN IASNING LS

mamﬁmmzﬁwudwmL@'ﬁEJm:LLuuﬂqqumﬁuﬂinlunﬁséﬁuma:m@"@nqmﬁ@
AradlaannnisinAsaT 2 (anszanaiinalulafiuaznisieans) 1eanqusating HpAngagn
seandldfe  AleRnAzLLLAMNEINNITIMIE U B Sang e ANl s Ta
ATall 4 (a1szAnniivn) dudufiainde AnedsazuuuaNaNnTolunIsgunE
gannmiteanudilasnnsinaiai s (arzanuitsngnisalniiosssned) douaviuy
WwasaNaNtolunseua s dangmineaadtlaannisinadt GULETLRHT
UsedRmans) TAedusngn
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& MTRUINANNANATOIUNTEVUMINEING S IRBANTNRYBvInGTY

-1 < g Sen e a < - -
dutlrsandnwii 4 lealdisnirtuinuuunefiuas

FlensseunFoufisuaiadsanuaiinsolumssiummsinnminanudila
MNMETRTENINBEusN 6 AR Framsiimsdanuudrdsouuuumaisanudt Aeie
pnansolunsg M singmieanudilaanmsdans ¢ Ase wansneiuetndl
Tuddyneedansedu 0.05 WenasaudollfaansiFanfiediedunadlatise
Bonferroni WU ANRRENIARSIT 1 uazAIIl 2 RAvuuAnsneiueteiiinddna
ADRTITAL 0.05 ATUANRATATIT 3-6 Tuansnaiuatailaddunneadffiszay 0.05
a1918fl 6 ﬂ'f]Lfa?iﬂLLam'auLfimmummgf]u‘umﬂzu,uumwmqmmlums@'mmm

aenneaanudnlaainnisdnssmInafausan 6 AN

TIME Mean Std. Deviation N

1 3.32 2.349 38
2 4.92 1.992 38
3 4.26 2.221 39
4 4.69 1.866 39
5 4.49 2.338 39
6 3.67 2.192 39
Total 4.22 2.216 232

wangwia Levene’s test of equality of varience F = 0.957, df = 5, 226, p = 0.445

aaudl 5 #an153tAs RS UI g uNg finssaunisiiauannisussiiulauns
Wau uaauan
5.1 ﬂamﬁmm:ﬁmwLtusﬂsquswuimﬁ:qﬁquﬂwqﬁnﬁamsﬁﬂu
i'iﬂi:l.a"mtmﬁg (TBH)
LAMTAAININARR AU NI GauTidsndulanaganneiae s a3
fiannuansneiuatheiiadfyniaadifisssu 0.05 (F - 84.822, df - 7, 32, p = 0.000)
NAMTIATE RS A AR AARBITUINI S ATIZAILLITWY LN (multivariate analysis) uat

nanTAATziAaLLslTaumelumaafantne (within-subjects analysis) WANNTAATIEN
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Multivariate Tests (b)

Effect Value F  Hypothesis df Error df Sig.
FACTOR1  Pillai’s Trace 0.949 84.822 7 32 0.000
Wilk’s Lambda 0.051 84.822 7 32 0.000

Hotelling s Trace 18.555 84.822 7 32 0.000

Roy’s Largest Root 18.555 84.822 7 32 0.000

Tests of Within-Subjects Effects

Source Tests of Sum of Squares df Mean square F Sig.
FACTOR1 Sphericity Assumed 152.827 7.000 21.832 114.446 0.000
Greenhouse-Geisser 152.827 3.322 46.005 114.446 0.000
Huynh-Feldt 152.827 3.678 41.548 114.446 0.000
Error lower-bound 152.827 1.000 152.827 114.446 0.000
(FACTOR1)  Sphericity Assumed 50.744 266.000 0.191
Greenhouse-Geisser 50.744 126.236 0.402
Huynh-Fledt 50.744 139.777 0.363
lower-bound 50.744 38.000 1.335

WaUTLKRG  Mauchly’s within-subjects effects = 0.027, Chi-square = 128.149, df = 27, p = 0.000
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Source FACTOR1  Tests of Sum of Squares df Mean square F Sig.
FACTOR" Linear 28.516 1 28.516 73.961  0.000
Quadratic 110.466 1 110.466 442.673  0.000
Cubic 0.046 1 0.046 0.148 0.703
Order 4 10.584 1 10.584 102.249  0.000
Order 5 0.544 1 0.544 5.056  0.030
Order 6 1.428 1 1.428 13.498  0.001
Order 7 1.242 1 1.242 16.991  0.000
Error Linear 14.651 38 0.386
(FACTOR?1)  Quadratic 9.483 38 0.250
Cubic 11.790 38 0.310
Order 4 3.933 38 0.104
Order 5 4.088 38 0.108
Order ¢ 4.020 38 0.106
Order 7 2.778 38 0.073

- . . § o - R R
5.2 AANT53LAT1NAINULUSUSIUBUUIAZIGILUTHGANTsUNS T HUA LS LU
Tagwaw (FBH) walagauias (BH)

HANNTIRLWLANANRAYAZILUUWGANTTNNUTsIR ULtV uLa Ll ALAWEIAINNNTIA

'
aaa ar

N 7 ATY HAnuuAnAIue N INTE ATy 9ataNTeAY 0.05 (F=7.251, df=6, 33, p=0.000
uay F=7.654, df=6,33 p=0.000) NANTIATIZUAINANINLANNABAARDINUNINTUATIEN
siautlswiun (multivariate analysis) uazranisaiaTzirawlslsaumglumisesedn
e . . o ¢ o« 3 v a ) o
(within-subjects -analysis) wan1alATIzvansuzidulAtAulasuLlasasALa@s

AZLUUNOANTINATZEUAININIaNG 7 AT Rdszlulaaweu WuwuudulAsrensn
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Estimated Marginal Means of TBH

Estimated Marginal Means of FBH

Estimated Marginal Means of BH
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Estimated Margmal Mears.

Estimated Marginal Means,

o

Estimated Marginal Mears

FACTORY
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Multivariate Tests (b)

Effect Value F Hypothesis df Error df  Sig.
FACTOR? Pillai’s Trace 0.569 7.251 6 33 0.000
Wilk’s Lambda 0.431 7.251 6 33 0.000
Hotelling’s Trace 1.318 7.251 6 33 0.000
Roy’s Largest Root 1.318 7.251 6 33 0.000
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Tests of Within-Subjects Contrasts

Measure: FBH

Source FACTOR1 Type III Sum of Squares df MEAN SQUARE F Sig.
FACTOR 1 Linear 2.801 1 2.801 10.384 0.003
Quadratic 2.140 1 2.140 17.850 0.000
Cubic 0.108 1 0.108 1.470 0.233
Order 4 0.216 1 0.216 2.853 0.099
Order 5 0.174 1 0.174 2.785 0.103
Order 6 0.007 1 0.007 0.119 0.732
Error (FACTOR1) Linear 10.249 38 0.270
Quadratic 4.555 38 0.120
Cubic 2.792 38 0.073
Order 4 2.877 38 0.076
Order 5 2.370 38 0.062
Order 6 2225 38 0.059
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Tests of Within-Subjects Contrasts

Measure: BH
Source FACTOR1 Type Il Sum of Squares df Mean Square F Sig.
FACTOR? Linear 5.452 1 5.452 18.834  0.000
Quadratic 1.870 1 1.870 10.461  0.003
Cubic 0.062 1 0.062 0.427 0.518
Order 4 0.130 1 0.130 1.696  0.201
Order 5 0.075 1 0.075 1.098  0.301
Order ¢ 0.003 1 0.003 0.025 0.874
Error (FACTOR1) Linear 10.999 38 0.289%
Quadratic 6.793 38 0.179
Cubic 5.510 38 0.145
Order 4 2.912 38 0.077
Order 5 2.605 38 0.069
Order 6 3.886 38 0.102
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The State of Teaching and Learning Science According to Basic
Science Curriculum Reform in Thailand

Vantipa Roadrangka
Naruemon Yutakom
Porntip Chaiso

ABSTRACT

Science teaching and learning in basic education is very important, and the individual who is
most important in developing student learning is the teacher. Studying about the state of teaching and
learning science in basic education helps us to understand student learning and the problems of science
teachers. The objective of this study was to evaluate the state of teaching and learning science in basic
education in Thailand based on the perceptions of science teachers and their students from the Institute for
the Promotion of Teaching and Learning Science and Technology (IPST) leader schools in mathematics,
science and technology, and the perception of the university lecturers from Teacher Education Institutes all
over the country. The subjects from this survey and research were selected by using a stratified random
sampling of 166 science teachers, 1754 students, and 128 university lecturers. The instruments used included
the Science Teacher Questionnaire, the Student Questionnaire, and the University Lecturer Questionnaire.
The statistics used were descriptive statistics, i.e. frequencies and percentages.

The results were as follows: (1) during a typical school week, the majority of the teachers taught
18-20 hours, spent more than 4 hours to planning the lessons, used documents based on the Basic Science
Curriculum to plan the lessons, were familiar with science standards, revised the lessons almost daily,
conducted laboratory and quantitative problem solving once or twice a week, had remedial and enrichment
class once or twice a month, let the students work in small groups, assigned science homework by doing
worksheets or workbooks once or twice a week, collected and corrected assignments and then returned them
to students, used textbooks to teach science and let students access computers to surf the internet for
information once or twice a month, gave significant weight to projects or practicalflaboratory exercises in
assessing student work, and used assessment information to provide students’ grades or marks. (2) The
majority of students perceived that the following activities almost always occurred during science lessons:
the teacher checked homework and students copied notes from the board, students worked in small groups
and worked on science projects once in a while. The students perceived that they began a new topic in science
by trying to solve an example related to the new topic, discussed a practical or story problem related to every
day life, were asked what related to the new topic, read about the topic during the class, used notes and
worksheets prepared by the teachers and resources from internet websites and science textbooks, did science
homework once or twice a week for 30-60 minutes, thought that teachers gave a great deal of weight to
standardized, objective, and subjective tests and the assessment information gathered, to provide the grades
or marks. (3) The university lecturers agreed and disagreed with the teachers’ and students’ perceptions. The
state of teaching and learning science is in line with learning reform on a certain level.
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Introduction

Thailand has been implementing educational reforms, specifically learning reforms,
which are at the heart of all concerned according to the National Education Act B.E. 2542
(1999). The Act stresses the need for the country to improve the quality of education and
to align it with processes that produce citizens who possess capabilities to cope with the
rapidly changing world of the 21* century. Of particularly importance are students’
science, technology, creativity, and learning abilities. The Act recognizes a need for Thai
schools to develop new types of knowledge beyond the technical knowledge that is
currently emphasized. It also recognizes that this requires new approaches to learning
including the student-centered or learner-oriented approach (Office of the National
Education Commission, 1999; Sub-Committee on Learning Reform of the National
Education Commission, 2000). The aim of the reforms is to develop students to be perfect
human beings with good health, wholesome minds, intelligence, knowledge, morality,
good behavior, and a rich cultural life (Office of the National Education Commission,

2000).

The National Education Act B.E. 2542 (1999) emphasizes the importance of
science and technology, stating that the teaching and learning process should help students
to develop their scientific and technological knowledge and skills, as well as knowledge,
understanding, and experience in management, conservation, and utilization of natural
resources and the environment in a balanced and sustainable manner (Office of the
National Education Commission, 2000; p. 10). In addition, organizing the learning process
through the learner-centered approach should aim to provide the highest benefits for
learners and allow them to develop themselves to the best of their potential, provide them
with a variety of sources to acquire knowledge seeking skills, enable them to apply their
learning abilities to their daily lives, and allow all those concerned to participate in the
learners’ development at all stages. In order to accomplish the aims stated, teachers who
are at the heart of the learning process must act as facilitators. The teachers should be
able to conduct the following effectively: identification learners’ interests and their prior
knowledge, preparation of teaching plans, and organization of learning activities and

assessment procedures (Sub-Committee on Learning Reform of the National Education

398



€ Vantipa Roadrangka, Naruemon Yutakom, and Pomtip Chaiso

Commission, 2000). To insure that learning reform according to the National Education

Act B.E. 2542 would be accomplished, the 20071 Basic Education Curriculum was established.

Science is the principle subject emphasized in the 2001 Basic Education Curriculum
(Institute for the Promotion of Teaching and Learning Science and Technology, 2002a),
therefore science education, especially at the basic education level is critical. The Institute
for the Promotion of Teaching and Learning Science and Technology (IPST) played a
major role in the development of the 2001 Basic Science Curriculum. It set the standards
and benchmarks for learning at the basic level, the standards for learning at different
levels, and provided core subject matter for basic education. Students were divided into
four grade cluster levels: the first grade cluster level (grades 1-3), the second grade
cluster level (grades 4-¢), the third grade cluster level (grades 7-9), and the fourth grade
cluster level (grades 10-12). The science strand consists of concept maps, contents for
levels and grades, expected learning outcomes, and the content of each grade for successive
periods from grade 1 to grade 12. The IPST also provides examples of learning units,
descriptions of the basic science courses, and lesson plans. Guidelines for each level in
learning management, materials and resources, and assessment are also included in the
curriculum. All these comprise the core of basic education curriculum as stipulated in the
National Education Act B.E. 2542 (Office of the Private Administration Commission,

2004).

The vision for science leamning in compliance with the Basic Education Curriculum
(Office of the Private Administration Commission, 2004) is provided to guide education
administrators, instructors, education personnel, learners, and communities to cooperate

in the development of education to reach a common goal. The visions are as follows:

1. The learning of science should be a developmental process where the learner
acquires proper knowledge, processes, and attitudes. The learner should also
be curious and eager to learn about the surrounding natural world, be determined
and happy about doing research and searching for knowledge, be capable of
accumulating data, analyzing results to formulate answers to questions, making
decisions based on reasonable use of data, and communicating everything they

have learned including questions, answers, data, and discoveries, to others.
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2. Science education should be a life-long process where individuals will be able
to make use of what they learn about science throughout their daily and
professional lives. The teaching and learning activities should be done in the
context of the learners’ lives by using local learning resources and by taking
into consideration their diverse interests and aptitudes.

3. Basic science learning should enhance learners’ abilities to collaborate with one

another in order to manage the natural world in a more sustainable manner.

The teaching and learning of science in Thai schools aims for all learners to be
scientifically literate, to enable them to understand nature and man-made technological
products, and to use their scientific knowledge reasonably, creatively, and ethically. The
learners should use their knowledge to guide them towards better utilization, preservation,
and balanced development of the environment and natural resources with equilibrium and

long term sustainability in mind.

The Institute for the Promotion of Teaching and Learning Science and Technology
(2001) emphasizes the following aspects for quality science teaching: teaching strategies,
learning materials, learning resources, measurement, and evaluation. Teaching strategies
that are important to teaching science include inquiry-based teaching and learning processes,
higher-order thinking processes, scientific processes, communication and decision making,
project-based skills, using information technology for teaching, and learning how to
learn. Learning materials should be varied, including publications, natural objects, and
non-printed materials. The learning materials should stimulate valuable learning, attract
attention, be thought provoking, be easily and quickly understandable, should motivate a
skillful search for knowledge, broaden learning scope, and be in-depth, and be up to date.
There should be a variety of learning resources implemented in the learning process
including guest speakers and other experts, institutes, publishers, visual aids, teachers,
friends, parents, community leaders, local wisdom, libraries, colleges, universities, learning
centers, museums, clubs, botanical gardens, textbooks, reference materials, newspapers,
magazines, electronic media, computer aided instruction (CAI), the internet, e-books,
and graphic calculators. Last, measurement and evaluation procedures are used to develop

high quality in learners. The outcome of these activities is the collection of data and
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information concerning learners’ development, progress, and achievement, as well as data
useful for promoting learners’ full development potential. Classroom measurement and
evaluation should be conducted in parallel with learners’ learning processes. The
measurement and evaluation should involve learners, teachers, parents, and guardians.
Therefore, various methods should be used in classroom measurement and evaluation in
order to evaluate learners’ knowledge, process skills, moral behavior, and desirable values.
Methods include observations, oral tests, paper and pencil tests, project work, practical

tests, and portfolios.

Before the implementation of the 2002 Basic Science Curriculum, many studies
concerning teaching and learning in Thai science classrooms at both elementary and
secondary levels revealed that there have been several problems related to both student
achievement and teaching practices. The Office of the Education Council (OEC) published
the Report on Evaluation of Learning Reform at the Basic Education Level in which
desirable qualities of learners in grade 6 and grade 9 were evaluated. The results showed
that academic achievement in science was not satistied. The evaluation of thinking skills,
knowledge-seeking skills, and working skills, such as teamwork, utilization of learning
sources, and planning, also revealed unsatisfactory results (Office of the National Education
Commission, 2000, 2002). Teacher practices, including teaching methods, learning activities,
science materials, and assessment were reported to be at a moderate level. For example,
most teachers in schools under the Extension of Educational Opportunity Project in
Bangkok had been involved in a training program before the implementation of the
curriculum. The teachers performed science teaching skills at a moderate level in terms
of lesson planning, conducting learning activities, and management of instructional materials.
The teachers mainly used teacher-constructed tests to measure students’ achievements
(Moeynorata, 1997). The results are correspondent with the study of the Institute of the
Development of Education, Religion, and Culture, Education Area 6 (1998) that explored
the state of teaching and learning science using the student-centered approach at the

lower secondary level.

The causes of the problems come from the competency and understanding of

teachers in learning management, budget shortages and lack of instructional materials,
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and low student interest in learning (Office of Development of Education, Religion, and
Culture, Education Area 6, 1998; Moeynorata, 1997; Office of the National Education
Commission, 1999). Teaching loads and other duties that teachers were assigned, class
size, inadequate and out of date books and materials, inadequate numbers of computers,
and parents’ cooperation with teachers in looking after students’ learning caused problems
in teaching and learning as well (Office of the Private Administration Commission, 2002;
Institute for the Promotion of Teaching and Learning Science and Technology, 2002a,
2002b). In addition, there have been limitations in class size, lack of science equipment,

and shortages of qualified teachers that have affected the outcome.

The system of entrance examinations to universities is also a major obstacle to
effectively teaching and learning science. The testing is intended to emphasize both
content and the learning process, but students have demonstrated that they are more
interested in passing the examination only as a means to being admitted to a certain

university (Boonklurb, 2000).

Teaching and learning science at all school levels has been conducted as educational
reform using a student-centered approach following the National Education Act B.E.
1999. All schools have been using the new science curriculum since 2002. The Institute
for the Promotion of Teaching Science and Technology (IPST), which is responsible for
teacher and educational personnel, and professional development in science, mathematics,
and technology, also insures that teachers are able to teach according to standards of
educational reform in all educational systems. IPST has worked cooperatively with
educational institutes in the Ministry of Education to select both elementary and secondary
schools in all educational areas since 2002 for school-based teacher development. In
addition, IPST joined with an academic network among Faculties of Science in 24
universities throughout the country to develop the quality of learning management in
mathematics, science, and technology in 740 schools in 175 educational areas in 74
provinces. The IPST includes 401 schools from 740 schools in a project, which aims to
develop master schools in the teaching of science, mathematics, and technology, and to
develop learning centers in local areas. The centers would be responsible for teacher

development in each educational area in order to help their schools in the area and extend
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this development to teachers in other schools in Thailand. A follow up study on the state
of teaching and learning science from the master schools would be necessary to provide

information to developing science teachers.

After the 2002 Basic Science Curriculum was implemented, it was found that
student achievement in terms of knowledge, process skills, and ability to make decisions
was still unsatisfactory (Office of the Education Council, 2004). To study the state of
teaching and learning science will help science educators to understand problems in
science classrooms and be able to explain clearly how student achievement in science is

a result of the way that teachers teach science in the classroom.

Objective
The objective of this study was to explore the state of teaching and learning

science in [PST master secondary schools in Thailand based on the perceptions of science

teachers, students, and science educators.

Methodology

The survey research was conducted to study the state of teaching and the learning
of science in IPST master secondary schools in Thailand. Data was collected from science

teachers, students, and science educators.

Samples

Samples consisted of 225 science teachers, 2,250 students, and 256 science educators.
Stratified random sampling was used to obtain the samples for the study. Forty-five
secondary schools out of 401 schools throughout the country were selected to be in the
sample group in the study. The schools were attached to three different institutes, which
were in the Leader Schools Project of the IPST under the Ministry of Education. The
Project aimed to develop the schools as models for other schools in the teaching of
science. Twenty-five schools from the Institute of General Education, fifteen schools
from the Institute of National Elementary Education Commission, including schools from

the Educational Opportunity Extension Program (where the lower secondary education
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level (grade 7 to grade 9) was established in elementary schools), and five schools from
the Institute of Private Education Commission were sampled. Teachers included one
science teacher in each grade from grade 7 to grade 9, and three teachers from grade 10,
including a physics teacher, a chemistry teacher, a biology teacher, and/or a physical and
biological science teacher from each school. The exceptions were the schools under the
Institute of National Elementary Education Commission where there were only science
teachers from grade 7 to grade 9. Two science educators who were involved in educating
pre-service science teachers from each of the Faculties of Education and Faculties of
Science of sixty-five universities throughout the country participated in the study. 128

(50.0%) science educators also participated in the study.

Instruments

Three questionnaires, including a Science Teacher Questionnaire, a Student
Questionnaire, and a Science Educator Questionnaire, were used to survey the science
teachers’, students’, and science educators’ perceptions of the state of teaching and learning

science in secondary schools.

The Science Teacher Questionnaire and the Science Educator Questionnaire
consisted of two parts: the first part consisted of questions related to the background
information of the participants including age, gender, education, experience, work load,
and associated activities related to teaching and learning science. The second part explored
more specifically the participants’ perceptions concerning the teaching and learning of
science, i.e., planning science lessons, instructional materials used, assessment, and
limitations in teaching science. The planning science lessons category included documents
and main resources used to develop lesson plans, to conduct different types of science
classes, to study learning behaviors of students, to study teaching behaviors related to
classroom interaction, and to guide student group work, student homework, and assignments.
The instructional materials category included textbooks, educational resources, and
computers. Assessment consisted of various types of assessment and using the assessment

information. The last category was related to limiting factors related to teaching science.
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The Student Questionnaire also consisted of two parts. The first part was about
age, gender, grade level, language used at home, computer use, time spent working after
school, educational expectations, parents’ educational backgrounds, and parent’s expectations.
The second part concerned studens’ perceptions about learning in science class including
their own learning behaviors, factors related to learning science effectively, homework

and assignments, instructional materials, and assessment.

The questionnaires were developed by the International Science and Mathematics
Project Committee from eight countries including Japan, Singapore, China, Hong Kong,
the United States, South Korea, Germany, and Thailand. (The representatives of each
country called meetings to designate the framework of the questionnaires to meet research
objectives. It was agreed that each country could adapt some of the items to fit their own
context. Therefore, some of the items including the level of education and standards were
changed to fit the Thai context.) Three researchers, including two science educators and
one educational researcher, translated the English versions of the questionnaires into Thai.

The questionnaires were tried out with science teachers, students, and science educators.

Data Collection and Analysis

The researchers made a list of the schools sampled and all universities. The
questionnaires were mailed to the school and university administrators with cover letters
from the IPST asking for permission to distribute the questionnaires to science teachers,
students, and science educators, respectively. The data collection was conducted during
September and October of 2004. There were 166 science teachers (73.8%) from a total of
225 science teachers who completed the questionnaires. The science teachers were asked
to sample ten students from their science classes. Overall, 1,754 students (77.9%) responded
to the questionnaires. 128 (50.0%) science educators participated in the study. The
completeness of the responses was considered and they were then analyzed using the
SPSS computer. program. Frequency and percentages were used to obtain the results of
each item. The responses from each group of participants, namely, science teachers,
students, and science educators were compared to find corresponding elements among the

responses. The highest percentages among the responses are presented in this paper.
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Results

The state of teaching and learning science according to basic science curriculum
reform in Thailand included the following topics: (1) background information (2) the
general information on teaching and learning, workloads, and associated activities (3)
views about science teaching and learning and (4) factors that limit the ways science is

taught in science classes.

1. Background Information

There were 166 science teachers. 107 (64.5%) of the science teachers were
female, 84 (50.6%) were 40-49 years old, 35 (21.0%) had 26-30 years of teaching
experience, 116 (69.9%) had university bachelor degrees in science-mathematics education,
152 (91.1%) were full-time teachers, 156 (91.6%) were teaching a subject after undergoing
professional preparation or training, and 122 (73.5%) were sufficiently prepared to teach

their present class subjects.

There were 1,754 students. 1128 (64.3%) were female and studying in junior
high school and 696 (39.7%) were 10™ grade students. 1255 (71.6%) of the students
sometimes spoke English at home, 1004 (57.2%) had computers, 1577 (89.9%) had
calculators at home, 736 (42.0%) spent 1-2 hours working at a paid job before or after
school, 729 (41.6%) spent no time taking extra lessons in science, 702 (40.0%) spent no
time taking private tuition in science, 1100 (62.7%) spent no time on other subjects, 1161
(66.2%) spent no time participating in science club, 703 (40.1%) expected to go to
university, and 378 (21.6%) had fathers and 357 (20.4%) had mothers who had attended

universities.

There were 128 science educators. 65 (50.8%) were female, 54 (42.2%) were 50—
59 years old, 33 (25.8%) had 26-30 years of teaching experience, 63 (49.2%) had bachelor
degrees and 108 (84.4 %) had professional qualifications in education, 35 (27.3%) taught

physics, and 125 (97.7%) were full-time lecturers.
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2. General Information on Teaching and Learning, Workloads, and Associated
Activities
2.1 Science teachers’ and science educators’ workloads and associated activities

130 (78.3%) of the science teachers taught science for 18-20 hours during a
typical school week. 87 (52.4%) of the science teachers had meetings with other science

teachers to discuss and plan curriculum or teaching approaches once or twice a year.

66 (51.6%) of the science educators had been actively engaged in research for less
than 5 years and 96 (75.0%) had had meetings with other science educators to discuss and

plan curriculum, teaching approaches, and research once or twice a year.
2.2 Students’ associated activities

On a normal school day, 765 (43.6%) of the students spent 1-2 hours playing or
talking with friends, 787 (44.9%) spent 1-2 hours reading a book for enjoyment, 922
(52.6%) spent 1-2 hours studying or doing science homework after school, 922 (52.6%)
spent 1-2 hours studying or doing homework for school subjects other than science. 702
(40.0%) of them also spent less than one hour playing computer games, 737 (42.0%)
spent less than one hour doing jobs at home, and 855 (48.7%) spent less than one hour

playing sports.

1025 (58.4%) of fathers and 1055 (60.1%) of mothers thought that it was important
for students to do well in Thai language while 848 (48.1%) of their friends and 975
(55.6%) of the students themselves thought that it was important to have fun. 1253
(71.4%) of the students thought that they did well in science at school and thought that to
do well in science they needed to pay attention in class, understand scientific concepts,
principles, and strategies, do many test exercises, and remember formulae and procedures.

1002 (68.5%) of the students liked science and 62.3% used computers in science classes.

2.3 Science teachers’ and science educators’ activities outside the scheduled teaching
hours

Outside the scheduled teaching hours, most science teachers and science educators
spent more than four hours each planning lessons, and reading and grading student work.

They spent 1-2 hours each, meeting with students outside of classroom time, preparing or
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grading student tests or exams, and participating in administrative tasks including attending
staff meetings, reading professional materials, and engaging in development activities. 95
(57.2%) of the science teachers spent less than 1 hour meeting with parents and 56
(33.7%) spent 1-2 hours keeping students’ records up to date. 39 (30.5%) of the science
educators spent 1-2 hours on research and 50 (39.1%) spent less than 1 hour keeping

students’ records up to date.

2.4 Familiarity with documents

106 (63.9%) of the science teachers were very familiar with the Science Standard
and Benchmark and 93 (56.0%) were very familiar with the IPST Basic Science Curriculum,
while the science educators were familiar with them. Both science teachers and science
educators were fairly familiar with the National Education Act B.E. 2542 (1999), the

MOE Basic Curriculum B.E. 2544, and the Teacher Manual in Basic Science Curriculum.

2.5 Influence on school science curriculum

Regarding influence on the science curriculum, 87 (52.4%) of the science teachers
had some influence on school examinations, 77 (46.4%) had some influence on what
supplies are purchased, 74 (44.6%) had some influence on specific textbooks to be used,
74 (44.6%) had some influence on the amount of money to be spent on equipment and
supplies, and 73 (44.0%) had some influence on the subject matter to be taught, while
science educators had no influence on these matters. Both science teachers and science
educators had no influence on National Science Examinations (“O”/ “A” levels). Besides
these influences on the science curriculum, 53 (41.1%) of the science educators had no
influence on examinations in their courses, 56 (43.2%) had no influence on how science
subjects should be taught, 65 (50.8%) had no influence on how science education subjects
should be taught, 94 (73.4%) had no influence on the primary school science curriculum,
57 (44.5%) had no influence on the secondary or junior high school science curriculum,

and 112 (87.5%) had no influence on MOE policies.

3. View about Science Teaching 7 Learning
3.1 Planning science lessons

3.1.1 Documents to be relied upon when planning science lessons
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When planning science lessons, 92 (55.4%) of the science teachers always
relied on their own previously prepared lessons, 82 (49.4%) always relied on other
textbooks or resource books, and 80 (48.2%) always relied on teacher guides or teacher
editions of textbooks. 81 (48.3%)) of the teachers sometimes relied on national examinations
or standardized tests, 77 (46.4%) sometimes relied on student textbooks, workbooks, and
practical books, 67 (40.4%) sometimes relied on a written plan compiled by teachers in

the school, and 67 (40.4%) sometimes relied on other teachers or science specialists.

3.1.2 The main source of written information to be used in the planning of
science lessons

In planning science lessons, 85 (51.2%) of the science teachers used the Basic
Science Curriculum to decide which topics to teach, 80 (48.2%) used the IPST Learning
Standard to decide how to present a topic, 80 (48.2%) used textbooks, exercises, laboratory
manuals, and teacher manuals to select problems and exercises for use in class and for
homework. 64 (38.6%) used textbooks, exercises, laboratory manuals, and teacher manuals
to select science hands-on activities and experiments. These corresponded to the science
eperceptions regarding using these sources of written information when planning science
lessons. However, 47 (28.3%) of the science teachers used the IPST Learning Standard
and textbooks, exercises, laboratory manuals, and teacher manuals to select problems and
applications for assessment and evaluation. 38 (29.7%) of the science educators thought
that school science exams should be the main source of problems and applications for

assessment and evaluation.

3.1.3 Conducting different types of classes

To conduct different types of classes, 66 (39.8%) of the science teachers used
revision almost every day, 87 (52.4%) used laboratory activities, and 72 (43.4%) used
quantitative problem solving once or twice a week. 71 (42.8%) used enrichment activities
once or twice a month. These corresponded to the science educators’ perceptions regarding
the teaching of science. However, 57 (34.3%) of the science teachers conducted remedial
activity once or twice a month while 51 (39.8%) of the science educators thought that

remedial activity should be conducted once or twice a week.
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When students were asked about what was going on in science classrooms
and the frequency of the activities, 801 (45.7%) said that what almost always happened in
science classrooms was that the teachers showed students how to do science. 831 (47.4%)
of the students copied notes from the board, and 810 (46.2%) of the students had a quiz
or a test. 793 (45.2%) of the students said that what happened pretty often was students
used things from every day life to solve science problems. 765 (43.6%) of the students
worked from worksheets or textbooks on their own, and 749 (42.7%) of the students said

that they worked on science projects once in a while.

3.1.4 Activities students are asked to do

In science lessons, most science teachers asked students to do many activities.
The activities that science teachers and science educators agreed to ask students to do in
some lessons were practicing computational skills, and working on problems for which
there was no immediately obvious method of solution. The ones that science teachers
asked students to do in most lessons (but science educators thought that teachers should
ask students to do in every lesson) were giving every day real-life examples or applications
related to a concept or topic, explaining the reasoning behind an idea, writing explanations
about what was observed and why it happened, and making connections with previously
learned concepts. The ones that science teachers asked students to do in some lessons (but
science educators thought that teachers should ask students to do in most lessons) were
representing and analyzing relationships using tables, charts, or graphs, and sketching or
drawing diagrams to indicate better understanding. The disagreements were based on the

different levels of frequency in asking students to do the activities.

3.1.5 Science teachers’ behavior when a student gives an incorrect response

In science lessons, when a student gave an incorrect response during a class
discussion, most science teachers and science educators agreed to correct the student’s
error in front of the class in some lessons. The behavior that science teachers followed in
most lessons or some lessons, but science educators thought that teachers should follow in
every lesson or some lessons, was asking the student another question to help him/her to

arrive at the correct response, calling on other students to get their responses and then
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discussing what was correct, rephrasing the initial question to help him/her with the
correct response, asking the student to explain why he/she gave the response and calling
on another student who was likely to give the correct response. The answers of science

teachers and science educators varied in the frequency of the application of these behaviors.
3.1.6 Student group work

When asking science teachers about how often the students worked in groups
or worked individually, 133 (80.1%) of the science teachers replied that students worked
individually with assistance from the teacher in some lessons, 116 (69.9%) worked
individually without assistance from the teacher in some lessons, 104 (62.7%) worked in
pairs or small groups without assistance from the teacher in some lessons, 89 (53.6%)
worked in pairs or small groups with assistance from the teacher in some lessons, and 76
(45.8%) worked together as a class with students responding to one another in some
lessons. Those corresponded to science educators’ perceptions regarding students working
in groups or individually. But 69 (41.6%) of the science teachers let students work
together as a class with the teacher teaching the whole class in most lessons while 68
(53.1%) of science educators thought that the students should work together as a class

with the teacher teaching the whole class in some lessons.
3.1.7 Student homework

129 (77.7%) of the science teachers assigned students science homework and
107 (65.4%) assigned homework once or twice a week. When science teachers assigned
science homework, 82 (49.4%) assigned 15-30 minutes of homework. 126 (98.4%) of
science educators thought that science teachers should assign students science homework
and 90 (70.3%) thought that science teachers should assign homework once or twice a
week. 64 (50.0%) of the science educators thought that they should assign 31-60 minutes

of homework.
3.1.8 Kinds of tasks that science teachers assigned for science homework

When science homework was assigned, science teachers, science educators,
and students had the same corresponding ideas. Science teachers assigned the following

kinds of tasks sometimes: preparing oral reports either individually or as a small group,
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writing definitions or other short writing assignments, demonstrations or other hands-on
activities, working individually on long term projects or experiments, and working as a
small group on long term projects or experiments. Other kinds of tasks were assigned
different levels of frequency by science teachers, science educators, and students. These
included working on worksheets or in workbooks, explaining specific observations or
phenomena, sketching or drawing diagrams, finding one or more uses of the content
covered, small investigations, gathering data, teacher-compiled or teacher-designed exercises
or problems, problem/question sets in textbooks, and reading in textbooks or supplementary
materials. It was noticed that science teachers rarely or never assigned students to keep
a journal, do internet-based or computer-based virtual experiments, do internet-based or

computer-based quizzes, or do internet-based or computer-based exercises or problems.
3.2 Instructional Materials
3.2.1 Textbooks

It was found that 136 (81.9%) of the science teachers used a textbook to teach
science and 51-75 % of weekly science teaching time was based on the textbook. When
asked to select five characteristics that they considered to be the most important for a
good science textbook, science teachers and science educators agreed that the following
characteristics were the most important: 1) facilitating students to learn by themselves and
to inquire actively, 2) having a well-organized knowledge structure, 3) providing students
with comprehensive and rich content, and 4) remaining in accordance with students’
cognitive development. The fifth characteristic of a good science textbook for most
science teachers was having sufficient hands—on experiments for students, and presenting

ways to explore science and methods of scientific research.

The students named only one characteristic of a good science textbook that
corresponded with both science teachers and science educators: providing students with
comprehensive and rich content. The other four characteristics of a good science textbook
were 1) writing according to scientific logic, 2) reflecting the latest developments in
science and technology, 3) using various of representations including graphics, pictures,

and charts, and 4) being vivid and interesting.
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3.2.2 Educational resources

In addition to using a textbook, most science educators agreed with 152
(91.6%) of science teachers that they used notes and worksheets designed by teachers.
133 (80.1%) used compilations of notes and worksheets from different sources, 117
(70.5%) used teacher’s guides written by the textbook’s publisher, 114 (68.7%) used
compilations of problem sets from different sources, 108 (65.1%) used compilations of
experiments from different sources, 100 (60.2%) used resources from internet websites,
99 (59.6%) used compilations of hands—-on activities from different sources, with 81
(48.8%) used assessment books from different publishers, 71 (42.8%) used television
programs, 70 (42.2%) used compilations of demonstrations from different sources, and 39

(23.5%) used a ten-year examination series.

Students also agreed that they used these resources in addition to a science
textbook, but the percentage of students using these resources varied from the percentage

of science teachers who used these resources.
3.2.3 Computers

115 (69.3%) of the science teachers said that students had access to computers
0-25% of the time during science lessons, and 48 (37.5%) of science educators thought
that students should have access to computers 76-100% of the time during science lessons.
551 (34.1%) of the students said that they used computers once in a while and 455

(25.9%) of the students never used computers.

When asked about students using computers in the science class, 73 (44.0%)
of the science teachers let the students use computers to write reports, and 70 (42.2%) of
the science teachers let the students use computers to surf the internet for information
once or twice a month. 121 (72.9%) of science teachers never let students use computers
for solving complex problems, 110 (66.3%) never let students use computers for conducting
experiments using data-loggers, 109 (65.7%) never let students use computers for performing
routine computations, 106 (63.9%) never let students use computers for analyzing data to
find patterns and relationships, 106 (63.9%) never let students use computers for independent

learning with teacher-designed materials on the computer, 98 (59.0%) never let students
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use computers for taking quizzes, tests, or examinations, 90 (54.2%) never let students
use computers for plotting graphs, 89 (53.6%) never let students use computers for
preparing PowerPoint presentations, and 73 (44.0%) never let students use computers for
independent learning with CD-ROMs and other computer software. This did not correspond
to the science educators’ perceptions because most science educators thought that students

should use computers in these activities at least once or twice a month.
3.3 Assessment
3.3.1 Weight given to the types of assessment

In assessing the work of the students in science classes, science teachers,
science educators,‘ and students all believed that the following types of assessment were
given to students quite a lot: 1) student performance on projects or practical / laboratory
exercises, 2) short answer or essay tests produced by teachers that require students to
describe or explain their reasoning, 3) how well students do on homework assignments,
4) responses of students in class, and 5) student observations. Other types of assessment
such as standardized tests produced outside of the school and multiple choice, true-false,
and matching tests produced by teachers, were given to students at different frequencies

by science teachers, science educators, and students.
3.3.2 Using the assessment information from students

When asked about how often the assessment information from students was
used, science teachers, science educators, and students believed that the assessment
information was used quite a lot to 1) provide students’ grades or marks, 2) plan for
future lessons, 3) provide feedback to students and 4) diagnose students’ learning problems.
The use of assessment information from students to diagnose students’ alternative
conceptions, to report to parents, and to assign students to different programs or tracks
was believed to be used at different levels of frequency by science teachers, science

educators, and students.
3.3.3 Kinds of tests used in science learning

Most science teachers, science educators, and students agreed that the following

kinds of tests could evaluate how well students had learned science: 1) written assignment,
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2) oral test, 3) practical test, 4) paper-pencil (written) test, 5) hands-on skill test, and 6)

project work.

4. Factors that limit how science is taught in science classes

Most science teachers and science educators agreed that the following factors
limited how science is taught in science classes quite a lot: 1) students with special needs,
2) uninterested students, 3) shortage of other instructional equipment for students’ use,
4) shortage of equipment for use in demonstrations and other exercises, 5) low morale
among students, ¢) high student / teacher ratio, 7) low morale among fellow teachers /
administrators. They also agreed that the following factors limited how science was
taught in science classes a little: 1) shortage of computer hardware, 2) shortage of computer
software, 3) shortage of calculators, 4) students who come from a wide range of backgrounds,
5) inadequate physical facilities, ¢) students with different academic abilities, and
7) disruptive students. Besides these factors, they agreed that parents’ interest in their
children’s learning and progress did not limit how science is taught in science classes

at all.

Discussion

The results of the study strongly indicate that science teachers still have plenty of
work to do. Besides, 18-20 hour teaching loads, some science teachers spend a number
of hours per week doing the following activities outside of scheduled teaching hours:
planning lessons, reading and grading student work, meeting with students outside of
classroom time, preparing or grading student tests or exams, doing administrative tasks
including staff meetings, professional reading and development activities, meeting with
parents, and keeping students’ records up to date. This result corresponds to the study of
the Office of the Private Administration Commission (2004), Institute for the Promotion

of Teaching and Learning Science and Technology (2002a, 2002b).

Since 1999, Thailand has used the first National Educational Act to serve as the
fundamental law for the administration and provision of education and training. This was

followed by the 2001 Curriculum for Basic Education and the IPST Science Standard and
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Benchmark (Institute for the Promotion of Teaching and Learning Science and Technology,
2002a). As time has passed, some science teachers have become familiar with the Science
Standard and Benchmark, IPST Basic Science Curriculum, National Education Act B.E.
2542 (1999), the MOE Basic Curriculum B.E. 2544, and the Teacher Manual in Basic
Science Curriculum. Unfamiliarity with the National Science Curriculum documents maybe

related to a lack of success in implementing learning reform in the classroom.

However, some science teachers use standards for curriculum content to ensure
that what is taught is consistent with the goals of reform. These results confirm that some
science teachers teach according to the IPST Basic Science Curriculum (Institute for the
Promotion of Teaching and Learning Science and Technology, 2001) that encourages the
students to experience knowledge and processes. They undertake activities that help to
develop reasoning, critical and creative thinking, analytical ability, skills in research,
creating knowledge through investigation, systematic problem solving and decision making
based on diverse data and verifiable evidence, and skills in utilizing technology for data

acquisition and management.

Some science teachers also use different types of materials corresponding to the
IPST Basic Science Curriculum (Institute for the Promotion of Teaching and Learning
Science and Technology, 2001). These learning materials stimulate valuable learning,
attract attention, are thought provoking, are easily and quickly understood, motivate
skillful searches for knowledge, and continuously broaden the scope of in-depth learning.
Learning resources that science teachers used in this study were teachers, friends, parents,
local resources, publishers, textbooks, reference materials, external reading, newspapers,
magazines, visual aids, manipulatives, computer aided instruction (CAI), software, the

internet, and calculators.

Some science teachers in this study followed Section 26 of the National Education
Act (Office of the National Education Commission, 1999) that states that educational
institutions shall access learners’ performances through observation of their development,
personal conduct, learning behavior, and participation in activities. The results correspond

to the IPST Basic Science Curriculum (Institute for the Promotion of Teaching and
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Learning Science and Technology, 2001) that states that various methods shall be used to
determine results from learning activities. Measurement and evaluation processes cover
conduct, behavior, learning procedures, activities, participation, project work or portfolios.
Important users of classroom measurement and evaluation files are learners, teachers, and

parents.

The results of this study have some limitations that correspond with Moeynorata
(1997), Office of the National Education Commission (1999), and Office of Development
of Education, Religion, and Culture, in Educational Area 6 (1998). These studies found
that the shortage of budget resources and instructional materials, and students’ interest in
and intentions towards learning are the causes of problems in teaching science in science
classes. The results of this study also correspond with the study of the Office of the
Private Administration Commission, (2004), and Institute for the Promotion of Teaching
and Learning Science and Technology (2002a, 2002b). They found that inadequate and
out of date books and materials, and inadequate numbers of computers caused problems

with teaching and learning.

Science teachers in this study have taught following the Basic Science Curriculum
Reform to some degree. It has to be determined why teachers don’t fully follow the
curriculum. Some teachers should attend professional development programs to make

them feel comfortable following the National Education Act.

Conclusion

It can be concluded that science teachers have implemented the new curriculum
using a student-centered approach following the learning process reform efforts in
accordance with the 2001 Basic Science Curriculum and 1999 National Education Act.
This has impacted students’ learning to some extent. Teachers’ preparation for teaching,
their familiarity with the science curriculum documents, teaching practices, assessing
students’ learning outcomes in science classrooms, instructional materials and learning
resources used, working with students, and contact with parents show that teaching practices

are increasingly valuing students’ background knowledge, abilities, interests, and aptitude.
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All teachers who participated in the study are in schools under the supervision of
the IPST master school project. These teachers work directly or more closely with IPST
science educators than teachers in other schools, however, half of them still need more
improvement in some areas. Continuous professional development in science is still
needed to find effective ways to help teachers to improve their teaching practices in
science classrooms. More concemn with specific information about teaching and learning
through direct observation in each science classroom should be considered in order to
solve existing problems. Additionally, the study should include elementary schools and
use qualitative approach for the in-depth study to understand other factors concerning the

state of teaching and learning science.
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ABSTRACT

The Universal Nonverbal Intelligence Test (UNIT; Bracken & McCallum, 1998)
is a standardized, norm referenced measure of intelligence in which administration and
response formats are entirely nonverbal, requiring only universal hand gestures from the
examiner and examinee. The UNIT was constructed in order to provide a more appropriate
and valid assessment for children who are not fluent in a community’s dominant language
and culture. Using multi-sample confirmatory factor analysis, the present study examines
standardization for four different raciallethnic groups (i.e., Whites, Black, Asians, and
Hispanics), concluding that the observed differences in subtest performance are likely

attributable to group differences in factor means. Suggestions for future study are offered.
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Introduction

The demographics of the United States have shifted dramatically over the past
decade. According to both the U.S. Bureau of the Census (2006) and the National Center
for Culturally Responsive Education Systems (NCCRES, 2006), nearly 30% the nation’s
school age children belong to a minority group (i.e., African American, Hispanic, Asian,
or Native American). Already, these demographic shifts have a marked impact in many of
the major cities in the U.S.A., with minorities constituting an overwhelming percentage of
the school population in Miami (84%), Chicago (89%) and Houston (88%). Concomitant
with the growth of minority students in the general student population is the longstanding
concern regarding the discrepancies in the referral and placement of minority children in
special education. For example, although Black children comprise 16% of the student
population, they constitute nearly 35% of the enrollment in special education classes for
the mentally handicapped (National Association of School Psychologists, 2005; Office of
Special Education and Rehabilitative Services, 2004). Overall, minorities are nearly twice
as likely as Whites to be placed in special education classes (NCCRES, 200¢). These
group differences in treatments and outcomes warrant more than a passing theoretical
interest: academic success translates to real world occupational success (Jencks & Phillips,
1998). These troubling statistics prompted the Individuals With Disabilities Education
Act (IDEA) of 1997 (P.L. 105-17) and subsequent revisions (P.L.. 108-446) to state
explicitly that “greater efforts are needed to prevent the intensification of problems connected
with mislabeling minority children with disabilities” (p. 4). Concomitant with this
admonition, both the American Psychological Association (APA; 1999) and the National
Association of School Psychologists (NASP; 2002, 2005) counsel psychologists to select
and administer psychometrically sound tests that do not discriminate on the basis of race

or culture.

Central to the issue of psychoeducational assessment of the nonwhite population
in the US is the stubbornly inaccurate conception, by the public and professionals alike,
that IQ tests are biased (Meile, 2002; Seligman, 1994). Historically, adherents of this
notion point to the oft-observed 1Q differences between Blacks and Whites. These group

differences are substantial, usually on the order of 15 to 18 IQ points. The judgment that
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average group differences indicate bias is a seriously flawed simplistic standard and has
been abandoned in favor of more sophisticated techniques that scrutinize potential sources
of variance. Consequently, average group differences do not necessarily imply test bias.
Rather, bias in assessment occurs “when deficiencies in the test itself or the manner in
which it is used result in different meanings for scores eamed by members of different
identifiable subgroups” (American Educational Research Association [AERA], American
Psychological Association, & National Council on Measurement in Education, 1999,
p- 74). To this end, an essential step in ensuring that a test is a fair and appropriate
instrument for its intended audience is to examine the factorial invariance across racial/

ethnic groups.

One of the more recent entrants into the field of nonverbal assessment is the
Universal Nonverbal Intelligence Test (UNIT; Bracken & McCallum, 1998). The UNIT
is a standardized, norm referenced measure of intelligence. The salient feature of the
UNIT is that administration and response formats are entirely nonverbal, requiring only
universal hand gestures from the examiner and examinee. With particular relevance to the
intellectual assessment of nonwhites, the UNIT was constructed in order to provide a
more appropriate and valid assessment for children who are not fluent in a community’s
dominant language and culture. Since its publication, the UNIT has garnered considerable
praise from practitioners and researchers (Hooper & Bell, 2006; Sattler, 2001), describing
it as “much needed means of obtaining reliable and valid assessments of intelligence for
children with a wide array of disabilities who cannot be tested accurately with existing
instrument. It is a carefully developed instrument with excellent reliability and impressive
evidence of validity for use as supplement to or substitute for more traditional measures
such as the WISC-II1” (Bandalos, 2001, p. 1298). Despite its widespread use and acceptance,
no studies have investigated the structural fidelity of the UNIT’s theoretical models across

the racial/ethnic groups that comprise its target audience.

The aim of the present study is to ascertain the invariance of the UNIT constructs
across groups of Whites, Blacks, Asians, and Hispanics. Evidence of factorial invariance
would suggest that the UNIT subtests are valid measures of the same intellectual constructs

regardless of race/ethnicity.
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Method

Instrument

The UNIT is an individually administered test of intelligence that requires only
nonverbal gestures on the part of examiners and examinees. Brief descriptions of the
UNIT subtest and scales are offered in Table 1. Across the age levels represented in the
standardization sample, average reliabilities (i.e., Cronbach’s Alpha) for the various UNIT
subtests range from .64 (Mazes) to .91 (Cube Design). For the UNIT Scales, reliabilities
are naturally higher, all on the order of .90. Full Scale reliability for the standardization
sample is .93. Thus, the UNIT meets and exceeds commonly accepted standards for

measures of cognitive and intellectual ability (e.g., Anastasi & Urbina, 1997).
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Descriptions of the UNIT Subtests and Scales

UNIT

Description

Subtest
Symbolic Memory

Cube Design

Spatial Memory
Analogic Reasoning

Object Memory

Mazes

Quotient

Memory Quotient

Reasoning Quotient

Symbolic Quotient

NonSymbolic Quotient

Full Scale Intelligence

Quotient

The examinee is presented with universal symbolic stimuli (e.g., baby,
girl, boy, woman, and man) of selected colors. The examinee is then
required to recall and then reproduce each presented sequence.

The examinee must reproduce abstract, three-dimensional geometric
designs constructed of one-inch green and white cubes. One of only
two timed subtests, Cube Design is akin to the Block Design subtest
common to the familiar Wechsler Scales.

The examinee must recall and recreate a pattern of black and green
chips presented on a response grid.

The examinee completes geometric and symbolic analogies and patterns.
The examinee is visually presented with an array of common objects
under timed conditions. Following a delay, the examinee must then
recall and identify the objects from a larger array.

The examinee traces a path through each maze, beginning at the center

and ending at an exit. Mazes is one of two timed subtests.

MQ measures short-term memory functioning, according to content,
location, and sequence of visually presented stimuli.

RQ measures general problem solving ability, using familiar and novel
stimuli.

SQ measures the ability to problem solve with familiar and meaningful
stimuli.

NSQ measures the ability to problem solve with novel and abstract
stimuli.

FSIQ provides an index of overall intellectual functioning.
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The UNIT subtests can be organized into two measurement models. The primary
Theoretical Model arranges subtests according to a two-tiered hierarchical model of
intelligence consistent with Jensen’s (1980) conceptualization of cognitive ability. Jensen
proposed that intelligence consists of Level I (Memory) and Level 11 (Reasoning) abilities.
Nested within the Theoretical Model, the UNIT incorporates two organizational strategies
(Symbolic and NonSymbolic categories). Therefore, the theoretical foundation of the
UNIT bears some resemblance to existing hierarchical models of intelligence. The Memory/
Reasoning abilities correspond roughly to short-term memory (gsm) and fluid reasoning
(gf) factors characteristic of a gc-gf model of fluid and crystallized abilities (e.g., Woodcock,
1998), while the Symbolic/NonSymbolic organizational strategies are akin to the verbal-
performance dichotomy often associated with the Wechsler scales (Wechsler, 1997). The

Theoretical and Interpretive models of the UNIT are presented in Figure 1.

Memory Reasoning
Symbolic S 3 . .
ymbolic Memory Analogic Reasoning
Object Memory
NonSymbolic
Spatial Memory Cube Design
Mazes

Figure 1. Conceptual Model of the UNIT.
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Participants

The technical manual for the UNIT reports that the normative sample was comprised
of 2,100 children and adolescents ranging from 5 to 17 years of age. The standardization
sample was distributed evenly, with 175 individuals at each of the twelve age levels. The
sample matched the US population on a number of variables, including sex, race, ethnicity,
educational placement, geographic region, and parental educational attainment. For the
present study, the standardization sample was augmented by additional data collected in
a series of validity studies. Participants receiving selected special education services (e.g.,
Sensory Impairment, Specific Learning Disability, ADHD, Behavioral/Emotional Disorders,
and Language Impairment) were excluded from the analyses, as were individuals who
indicated a primary language other than English. Using the smallest sample (i.e., Asians)
as a basis for matching, racial/ethnic groups were matched additionally according to
parental education. Ultimately, the immediate sample consisted of 77 examinees in each
group of Whites (M=10.7, SD=3.6 years), Blacks (M=10.2, SD=3.5 years), Asians (M=10.2,
SD=3.4 years), and Hispanics (M=10.3, SD=3.3 years).

Analysis

The UNIT scores of students in four different racial/ethnic groups were analyzed
using MANOVA to see if there were significant differences. A multi-sample confirmatory
factor analysis (MCFA) was also employed to detect test construct invariance among four
different racial/ethnic groups of examinee. In this research, the Theoretical and Interpretive
models of the UNIT were tested separately by conducting several different sets of MCFA,
with the following indices gauging the goodness of fit: Chi-square statistics (X°), goodness
of fit index (GFI), the Tucker-Lewis index (TLI), and root mean squared error of

approximation (RMSEA).

The variance-covariance matrices for all four race/ethnic groups served as input
data. The first set of analyses examined the configural invariance of the Theoretical and
Interpretive models, specifying the same factor structure and pattern of path coefficients
across groups. The purpose of these initial analyses was to determine if the UNIT subtests

measure the same latent constructs across race groups. Each of the four subsequent

427



® Race Differences on the UNIT: Evidence from Multi-Sample Confirmatory Factor Analysis &

analyses imposed additional constraints on specific parameters of the factor structure
(e.g., pattern coefficients, residuals, latent means), with the intent of testing a particular
aspect of the factor model that may account for observed group differences. In each
stepwise comparison of models, if the more restrictive model results in a significant
diminishment in fit, as evaluated by the change in chi-square (subtracting chi-square of
the less restrictive from the more restrictive model, which is equal to chi-square with
associated degrees of freedom), the factor model is found to differ between groups. The
second set of analyses assessed the metric or factorial invariance of the models by
requiring the factor loadings to be constrained across groups. Invariance of loadings
indicates that both models share a common factor structure. The third set of analyses
imposes the additional constraint of equal residual variances for the subtests. If comparison
with the previous models reveals no appreciable change in chi-square, observed group
differences are not a function of factors not included in the model. Providing the measurement
models are deemed invariant, a fourth set of analyses focuses on the latent mean structure
by constraining the intercepts of each subtest (e.g., Symbolic Memory) and its associated
factor (e.g., Memory). Conventionally, the common factor analysis model makes no
assumptions about the means of the common factors. However, Sorbom (1974) showed
that it is possible to make inferences about estimated differences in factor means under
reasonable assumptions. If these additional constraints lack invariance (i.e., comparisons
result in a significant change in chi-square), then group differences in subtest performance

may be attributed to the respective underlying ability.

Results

Descriptive statistics for the UNIT subtests are offered in Table 2. Predictably,
MANOVA reveals significant group differences across the six UNIT subtests, F (18, 818)
= 6.7, p < .05. These mean differences are better appreciated when expressed in reference
to the White sample, by dividing the differences by the standard deviation of the White
sample. The standardized differences were then corrected for attenuation by dividing by
the square root of the reliability for the respective subtest and scale. The ranking of Full

Scale 1Qs for the groups were, in order: Asians (M=113.22, SD=11.80), Whites (M=106.33,
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SD=14.92), Hispanics (M=99.58, SD=15.48), and Blacks (M=92.25, SD=16.42). Note in
Table 2 that among the UNIT subtests, the most pronounced differences occurred in the
Black-White comparisons, where post-hoc t-tests confirmed all comparisons were
statistically significant (p <.05). Similarly, statistically significant differences were found
in the Asian-White comparisons, with Asians uniformly outperforming Whites across the
various subtests and quotients. Among the subtests, the largest differences were noted on
Black-White comparisons of Cube Design and Analogic Reasoning, at .89 and .98 sigma

units, respectively.
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Table 2

Mean, and Standard Deviations for Race/Ethnic Groups on the UNIT Subtests and Quotients

UNIT White Black Asian Hispanic

M SD M SD M SD M SD
Subtest
Symbolic Memory 11.13 2.65 8.98% 2.89 12.18% 2.84 9.71% 3.25
Cube Design 11.12 3.10 8.50% 2.87 11.46 3,23 10.00% 3.37
Spatial Memory 11.05 2.92 8.79% 3.04 11.88 2.53 10.57 2.78
Analogic Reasoning 11.10 2.64 8.81% 3.20 11.86 2.81 9.01% 3.08
Object Memory 10.80 3.22 9.59% 3.58 11.94% 2.53 10.31 2.98
Mazes 10.47 3.15 9.20% 2.95 11.04 2.95 10.38 2.65
Quotient
Memory 106.00 15.56 94.14% 17.16 112.63% 12.35 100.92*% 15.78
Reasoning 105.80 15.20 92.01% 15.62 109.67 12.98 98.53% 15.63
Symbolic 106.00 14.58 94.22% 17.42 113.33% 13.09 97.68% 15.53
NonSymbolic 105.40 14.97 91.88% 14.49 109.82 12.02 101.76 15.01
Full Scale 106.33 14.92 92.25% 16.42 113.22% 11.80 99.58 15.48

*p < 0.5, when compared to Whites.
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MCFA results are summarized in Table 3. Taking each model in turn, the first set
of analyses upheld the configural invariance of the Theoretical Model across racial/ethnic
groups. The fit statistics universally affirmed an excellent fit of the data to the UNIT
factor structure ( X2(32) = 38, p = .23, TLI =.96, GFI = .92, RMSEA = .02). Contrast of
this initial measurement model to the next in the progression of constraints yielded a
nonsignificant change in the chi-square statistic (AX2 = 8 (12), p > .05). Consequently,
loadings from the common factors are considered equivalent across racial/ethnic groups.
Hierarchically extending these constraints to include the covariance between factors further
affirmed the invariance of the Theoretical Model (AX" = 2 (3), p >.05). Requiring the
subtest residuals to be invariant ruled out the influence of factors not included in the
model and established the invariance of the measurement model (AX’ = 19 (18), p > .05).
Subtest intercepts were found to be equivalent, regardless of race (AX* = 14 (12),
p > .05). However, subsequent examination reveals statistically appreciable group differences
on the latent means of the Reasoning and Memory factors (AX° = 105 (4), p < .05).
Regardless of factor, differences in latent means mirrored the ranking of observed
performance (see Table 4). Overall, the progression of constraints imposed on the Interpretive
model replicated the outcomes from analyses of the Theoretical model. When all parameters
are free, the Interpretive model provided a fair fit across the groups (X° = 57 (32), p < .05,
TLI = .82, GFI = .87, RMSEA = .05). Comparison of this initial measurement model to
a model in which the loadings from the common factors to subtests are constrained across
groups yielded a nonsignificant change in the chi-square statistic (AX” = 8 (12), p > .05).
As in the case of the Theoretical model, extending these constraints to include the covariance
between the Symbolic and NonSymbolic factors offered no significant change in
chi-square (AX° = ¢ (3), p > .05). Thus, the metric model is invariant across groups.
Invariance was further determined when the subtest residuals were constrained (AX” = 13
(18), p > .05). Correspondent with the findings from the previous analyses, while subtest
intercepts were equivalent (AX” = 16 (12), p > .05), while the Interpretive model demonstrated
significant group differences in the means of the Symbolic and NonSymbolic (AX’ = 106
(4), p < .05). Rankings of latent means were identical across factors, with Asians

followed by Whites, Hispanics, and Blacks, respectively.

431



(44

Table 3
Summary of Multi-Sample Confirmatory Factor Analysis for the UNIT Subtests

Model TLI GFI RMSEA df Xx? p A X*
Theoretical Model

All Paramters Free .96 .92 .02 38 32 23 -
Common Loading Fixed .99 .90 .01 46 44 A1 8
Covariance Fixed .99 .90 .01 48 47 .43 2
Subtest Residuals Fixed .99 .85 .01 67 65 .42 19
Subtest Intercepts .98 .82 .01 81 77 .34 14
Factor Means 70 .58 .06 186 81 .00 105%

Interpretive Modle

All Paramters Free .82 .87 .05 57 32 .00 —
Common Loading Fixed .89 .86 02 65 44 .02 8
Covariance Fixed .88 .84 .02 71 47 .02 6
Subtest Residuals Fixed 93 .81 .03 84 65 .05 13
Subtest Intercepts 93 .78 02 100 77 .03 16
Factor Means .65 .55 .07 206 81 .00 106%
¥p<o05
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Table 4
Means of UNIT Factors for Each Racial/Ethnic Group, Expressed as a Standardized
Difference from the White Sample.

Racial/Ethnic Blacks Hispanics Asians F (3, 304)
Group
Memory -1.82+ 0.10 1.76+ 77.83%
Reasoning -2.37+ -0.28 1.42+ 92.33%
Symbolic -1.95+ -0.17 1.72+ 79.65%
NonSymbolic -2.17+ 0.07 1.40+ 86.27%
*p<.05

+ p < .05, when compared to Whites.

Discussion

Despite completely nonverbal administration and response formats, group differences
emerged across the UNIT subtests. Surprisingly, the range of IQ is substantial, spanning
24 1Q points. Therefore, the hope that the UNIT would diminish group differences in IQ
is unsatisfied. As with more traditional IQ tests, Blacks anchor the low end of the
intellectual continuum (FSIQ = 92.25), while Asians outperform all other groups (FSIQ
= 113.22). The cognitive abilities of Whites and Hispanics bore quite a bit of similarity,
with FSIQs of 106.33 and 99.58, respectively. Therefore, group differences in 1Q remain
a stubborn and well-established phenomenon. Importantly, these findings contravene the
common criticism that IQ tests are “Eurocentric” and cater to culturally privileged knowledge
of the dominant (i.e., White) majority. Apparently, even in the absence of symbolic
content, language demands, and academic skills, group differences are manifested in the
same fashion commonly observed with more traditional IQ tests that emphasize verbal
ability and acquired knowledge. Therefore, group differences in IQ should be accompanied
by the established and empirical societal outcomes that are usually acquainted with individual

differences in intelligence (e.g., employment status & parenting).
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Regarding the factor structure of the UNIT, MSCFA affirmed the general forms
of the Theoretical (Memory/Reasoning) and Interpretive (Symbolic/NonSymbolic) models.
However, a direct comparison of these models advances the Theoretical model as the
better representation of the UNIT data (AX° = 19). Therefore, practitioners should prefer
the Theoretical over the Interpretive model, and rely primarily on the former to guide
their clinical interpretations. The progression of MSCFA corroborated the invariance of
the Theoretical and Interpretive measurement models as a function of group membership.
Essentiélly, the patterns of subtest and factor coefficients were equivalent across these
different groups, indicating scores may be interpreted as having comparable meanings
regardless of race/ethnicity. Thus, comparison of scores across race groups is a tenable
practice. These results also document that the UNIT meets the Standards on Educational

and Psychological Testing (AERA et al., 1999).

While the configural and metric invariance of the Theoretical and Interpretive
models of UNIT are tenable, several important parameters of these factor models vary
across race groups. Notably, groups differ markedly in the distribution of the second-
order common factors. Consequently, these particularities represent plausible and authentic
disparities in identifiable cognitive abilities, and serve as a credible source of group
differences in subtest performance. While this finding may be controversial, it is not new.
The causative association between cognitive abilities and observed group differences is
well documented (Jensen, 1998, 2001; Lynn, 1996. 2001; Rushton, 1998, 2000, 2002;
Spearman, 1927). In each investigation of group differences in intelligence, Blacks occupy
the lower end of the spectrum of the cognitive ability in question, while Asians anchor the
upper ranges. Certainly, that is the case in the four groups examined in the present study.
Findings implicate each of the factors as a source of both within population (individual)

and between population (group) differences in nonverbal intelligence.

Of course, some researchers (Gould, 1994; Gustafsson, 1992; Kamin, 1974) are
strident in their opposition to investigations of race differences in intelligence, offering
that such investigations are morally suspect “distortions and misrepresentations of the
data which constitute a truly venomous racism, combined with scandalous disregard for

scientific objectivity.” (Kamin, 1995, p. 87). Others (Helms-Lorenz, Van de Vijver,
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& Pooringa, 2003) are more measured in their criticisms of such research, stating that any
findings are necessarily confounded by the entangling of cognitive complexity with culture
and linguistic complexity. The present study directly addresses this concern, and finds
that group differences in observed performance are intact, even in the absence of culturally

laden item content.

There are obvious study limitations that suggest room for additional research.
First and foremost, although adequate for the purposes of the present study, sample sizes
need to be increased. Efforts to match the samples on parental education drastically
reduced the number of examinees. Second, in light of the limited number of subtests and
factors, the structure of the UNIT did not permit identification of a factor model that
incorporated a hierarchical second order general factor of intelligence (i.e., Spearman’s
g). Stated differently, the imposition of constraints that were required to answer the
questions posed by the presented study prevented the identification of a factor model that
incorporated Spearman’s g. Most research investigating race differences in intelligence
has examined group test performance exclusively as a function of Spearman’s g (e.g.,
Rushton & Jensen, 2005). Thus, future studies should repeat these analyses with data
drawn from intelligence tests that include an adequate and necessary number of subtests
and factors that would permit the identification of Spearman’s g. Finally, the inclusion of
data obtained from international sources would determine whether these findings are
limited to the particularities of USA. If similar findings were obtained in societies in
which the dominant group is a minority in the USA (e.g., Asians tested in Asia or Blacks
tested in Africa), such evidence would lend tentative support to a genetic explanation for

group differences in IQ.
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A Comparative Needs Assessment Research Study of Family
Collaboration in Educational Management for Learners
in Bangkok Metropolitan Area at Different Key Stages

Panida Marungruang

ABSTRACT

The purpose of this research were to study (1) the level of family collaboration in
educational management for learners at different key stages (2) needs of family collaboration in
educational management for learners at different key stages (3) the factors affecting needs of
family collaboration in educational management and (4) the appropriate solutions to the problems
of needs of family collaboration in educational management. This research used survey and
focus group method to collect data. The samples were 440 parents of schools in the Office of the
Foundational Education Commission in Bangkok. The research instrument was questionnaire.
Data were analyzed by frequencies, percentage, mean, standard deviation, cross-tabulation,
one-way ANOVA, content analysis, LISREL analysis and setting priority in term of needs

using Modified Priority Needs Index (PN

s difie - 1t was found that families had the level of

collaboration on decision-making in the highest degree and the parents in every stage had needs
of volunteering in the highest degree. The causal model of needs of family collaboration in
educational management was consistent with the empirical data (chi-square=19.37, df = 40,
P =0.997, GFI = 0.99, AGFI = 0.98, RMR = 0.022). and the model accounted for 7% of
variance in needs of family collaboration in educational management. The most influential factor
effecting needs of familiesti collaboration was learnersil stages. Parentbackgrounds were next. It
was also found that there were various ways depending on the forms of collaboration to solve the

problems of needs of family collaboration in educational management.
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NINLNREIAABUTU-UNARAW (Bogenschneider, Johnson & Covalt, 1997) lasuiunula
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melumugmstes Cronbach’s Alpha ldarpansiflastasuuusaunindumsausiaeg
nsfnseReans nMeeranaiag MeFuusiithy nedndula waznssauiiesaundaiugamy
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NMELNUSIUSINTYS
gaseaunslldsuasiuwuuasunnAusiunwes laoinnfnsetatnnanesy

WULRBUDINMIINTANS
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Frunsenanaias suadiu lasdunaressasindeuludaeiudl 4 fezdunissanile
TunAageaige sesaandadinaramaainGeuludaduil 3, 1 uaz 2 auddy Fansdou
fasaundainunisanaalasi A uuAnfiue st tdad Ay neaiansziu o5 lag
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[IIUNRIEA9ATEUATI A0UUN 1 fadun 2 g0HuUd 3 ddua 4
unmadan1sfinen [ Mean | SD | %:fiu | Mean | SD | %:éu [ Mean | SD | %:6fu | Mean | SD | %:éu | Mean | SD | méu
mmumgmq 251 | 0.98 M 243 [ 090 M 264 | 093 M 267 | 0.72 M 256 | 0.89 M
mshaedams | 297 | 096 | M | 285 | 092 M 287 | 087 M 287 | 078 M 289 | 0.88 M
MIEENANAS 153 (139 | M | 180 | 120 M | 200 | 140 M 200 | 1.4 M 181 | 1 | M
mﬁﬂuijﬁﬁﬁu 280 | 117 | M | 260 | 107 M 271 10| M 277 | os0 | M 266 | 110 | M
madindula 289 [ 146 | M 286 | 121 M 310 | 120 M 310 | 1.04 M 264 | 1.24 M
nANGITLNE | 294 | 125 | M| 226 | 105 M 238 | 1.37 M 238 | 1.3 M 226 | 1.22 M
23 253 | 0.93 M 2.51 0.87 M 2.64 | 091 M 2684 | 077 M 256 | 087 M

nanuwma L - Low (A1) An fA@auatszndng 0.00-1.67 M = Moderate (1unanq) Aa daAade

BEIYNIN 1.68-3.34 H = High (§3) Aa HAafnagrzuing 3.35-5.00
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A1567 2 HANITILATIEHANNLANAINTBITLALNITFINN aTaNNAIIBIATaUATaluNIT

JANITANEY AUUNATNTWTULDIETeU

n1edquila WU RIAINY S . MS levene’s .
o d . g
sansaly wUgUsw Statistic p p
NN93aN19AN
g T
NITEUTNIRENG | TEMIWNGN | 4.039 3 1.346 | 3.516% | 0.015 | 1.694 | 0.168

melungu | 346.451 | 436 | 0.795

T 350.489 439

n3fRReARaANT | TEWINNGN 1.008 3 0.336 2.335 0.073 | 0.428 | 0.733

melungn | 342113 | 436 | 0.785

79N 343.122 439

NFANENANAT | TEUTNNGN | 14.339 3 4.780 | 2211 | 0.086 |3.113% | 0.026

nelungn | 669.347 | 43¢ | 1.535

79N 683.686 439

3

neBuuintiu | sewdungu | 4.3 3 1.437 | 3.228% | 0.022 | 1.196 | 0.317

melungn | 523.992 | 43¢ | 1.202

794 528.303 439

nasindula FEUINNGN | 3.906 3 1.302 | 6.440% | 0.000 | 0.847 | 0.469

melungu | 669.870 | 436 | 1.536

798 673.776 | 439
NITTINABTINNAY | 78MINNGH 3.096 3 1.032 2.605 0.051 | 0.686 | 0.561
AUTNTU melungu | 655.653 | 43¢ | 1.504
798 658.749 | 439

*p<.05

. . ' & -
RGO  HANTVIAADL Homogeneity of variance 1t Levene’s test wuin NMTBUTHIRENG m‘:LTt‘Jui
i wavsumsdndula dannuumanAetsldadAynaianssay .05 uaavdn deya
trtludannaadesiu nmevasaumes aZld38 Dunnett’s T3 dounnsiasie@asns nisena
a e

ANAT UAZNNTIINNDIINNAITUINTY WU HAcnuwAnsAniusndliiduddymnealAnissau
.05 uanein fayalidhdudannaaiiewn nmmasaunes al438 LSD
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ANHIAIUNITANRNRNAT

nadauiia , 2
. eAU . E o , Eod . & &
Faunsulu . o Mean fdafuf 1 | d99duf 2 | doesiui 3 | tdedud 4
8 _ ELLTTE T
n19daniefinen

ANTRNANANAT F9TUN 1 1.53 -
FITUN 2 1.80 -.265 -
| & o *
FATUR 3 1.95 -.432 -.158 -
F9TUN 4 2.00 -4.66% -.200 -.043 -

*p<.05

2. n1sdssdiunlrnueaenisIduzaenissiuiiasiunanaanasaunsa
'Lumsﬁmm‘sﬁnméw%uﬁﬁzlw‘i'iagj’l,uﬁ'mifuﬁsh\aﬁu

sﬁﬂﬂﬂi@wmﬁnL?ﬂuluv;n‘*ﬁwfuﬁmwm”mmifiﬁLﬂuﬁﬁumimmmﬁm@qﬁqm
704800 AR Funsfanslasaunasiuguey daurnudiaanisanduludiun -6 aeq
uAnzdastufiauuaniney uanwd funaresaninduuluyndestuiincnugenis

AT UAILNITANRIRNATRENUTIATUNANNINAN UL

A19190 4 1aNITUTLRULATNNTAARIALAIINABINITANT LABINITFINH B TINNATLUNNT

ANTANENTBALTATEULAATELATY AUUNANNTWTULIBINITEY

nN199auliasIuNSIIaA9a LIRS G LY
2 - - y o el | , &
Tunsdamsdnmn AAUN 1 AUN 2 gAeduNn 3 A uUN 4

Y Phg

1. AUNITAUTHIAENG 0.99(3) 1.06(3) 0.89(4) 0.88(3)
1% a 1o

2. ANUNITRARNDADANT 0.68(6) 0.75(5) 0.74(5) 0.74(5)

3. ANUNNTRNARNAT 2.26 (1) 1.78 (1) 1.56 (1) 1.50 (1)
1% a val o

4. AIUNIILTHUINLIU 0.79(4) 0.92(4) 0.97(3) 0.85(4)

5. punindula 0.73(5) 0.75(5) 0.71(6) 0.61(5)
v 1 = ar o

6. ANUNITTANNBTINNAINUGNEU 1.33(2) 1.21(2) 1.21(2) 1.10(2)

nane Auatlunuduvnete anuresrNsean iy
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LANTIATIETANNABAAR B2 NIARLTIEUMEIaIA A BIN ATl us a9 TN
HaTunwamaspTauAfiluniTaanIsan® (NEEDS) wuin A1 Chi-square = 19.37 AN
P = 99756 AIBNANBATILYINAL 40 saildnannunannal GFL = 0.99 ardiaTeaumu
nANNAUTUTULELAY AGFI = 0.98 Fadnlngd 1 uazszilindineseaasiuvae RMR = 0.022
SAdnindaut  wanvinbuaar AN RuSIFvRaasaNRBIN I uiivaanITniie
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2. anuaaenissnduzasnissiuiiasrunanzanasaundalun1sdanis
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A Needs Assessment Research Study for Developing
Teachers’ Classroom Action Research Conduction

Yuttapong Aryusook

W\ ABSTRACT |

|

The purposes of this research were (1) to synthesize the methods that teacher should practice in

classroom action research conduction (2) to study the authentic of methods that teacher had used in classroom
action research conduction and (3) to assess the needs for developing teachers’ classroom action research
conduction. The samples were 489 teachers in Bangkok from 3 sectors: Department of Education Bangkok
Metropolitan Administration, Office of The Private Education Commission and Office of The Basic Education
Commission. This research used focus group technique and survey method to collect data. The data were
analyzed via content analysis, descriptive statistics, t-test, One-way ANOVA, Pearson’s correlation coefficient,

LISREL analysis and setting priority in terms of needs using Modified Priority Needs Index.

The research findings were summarized as follow:

1. The practice that teachers should apply in classroom action research conduction included raising
the problem of research and developing an action plan, executing a research according to an action plan,
observing the results, and reflecting the findings.

2. Teachers did raising the problem of research and developing an action plan, executing a research
according to an action plan and observing a result in high degree, but reflecting the findings moderately.
The step that the teachers practised most was observing of the results from their practice.

3. After considering the teachers’ needs in teachers’ classroom action research conduction in each
step of research, it was found that reflecting findings was the most important needed.

4. The most problematic reason for teacher, causing needs in classroom action research conduction
was the teachers’ plenty tasks.

5. Teacher factor had the highest effect to the needs in teachers’ classroom action research conduction.
The causal model was valid and fitted with empirical data. Indicated by Chi-square goodness of fit was
16.18, p=0.58019, df = 18, GFI = .99, AGFI = 0.98 and RMR = 0.02. The model accounted for 16 percent
of variance in the needs in teachers’ classroom action research conduction variable.

6. The most important way for developing teachers’ classroom action research conduction was

school administrators’ support.
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Results of School-Based Training on Causal Factors and

Consequences of Parent Involvement Growth:
The Second-Order Latent Growth Curve Model®

Varaporn Yamtim?
Suwimon Wongwanich®
Siripaarn Suwanmonkha*

ABSTRACT

This research was a research and development (R&D) with three objectives: (1) to study the training needs of

teachers and parents about parent involvement and 3M principle roles, (2) to study the results of the training on the
teachers’ skills and (3} to study the causal factors and the influences of the parent involvement growth on the student
achievement growth. The samples were teachers and parents of students at Wat Pai Rong Wua School, under the jurisdiction
of the Suphanburi Educational Service Area 2, which were divided into 2 groups; i.e., (1) the samples employed in the
training needs assessment consisted of 25 teachers and 322 parents of 1-6 grade primary school students derived from the
stratified sampling technigue, and (2) the samples employed in the development of parent involvement consisted of 25
teachers and 564 parents. The absolute data used for the analyss of the parent involvement growth were 493. The instruments
used in this research were 5 rating scales, which were divided into 3 types: the questionnaire concerning the arrangement of
the activities for promoting the parent involvement in education, the questionnaire concerning the parent involvement in
education, and the questionnaire concerning the assessment of students’ achievement. The data analysis were employed the
statistics for the description, the content analysis, and the second-order latent growth curve model.

The research yielded the results as follows: (1) regarding the training needs assessment of teachers and parents,
it was found that the aspect that needed the development was the volunteering, the aspect that needed the improvement was
the collaborating with community, the learning at home, and the decision-making. As for the 3M principle roles (M1: moral
supporter, M2: monitor, and M3: mentor), it was found that the aspect that needed the development was the inspiration by
general rewards and the inspiration by the rewards that inspired learning, (2) regarding the teachers’ training, it was found
that teachers obtained skills in writing research proposals, designing the activities that promoted parent involvement, planning
the implementation of activities, and the effective implementation of activities in accordance with the goals of the development
of students set by teachers. The implementation of such activities helped teachers learn techniques of coordinating with
parents of various groups. Teachers could get to know students individually indeed. The implementation of the activities
that promoted the involvement of parents enhanced the relationship between teachers and parents. Teachers could gain the
wisdom from parents for the development of students. It also created the close relationship between parents and children,
which promoted the learning of students accordingly, (3) the analysis of causal factors and the results of the parent involvement
growth, it was found that the factors that had influences on the parent involvement growth significantly at 0.01 level were
the parents’ life context and the teachers’ skills. Considering the influences of the parent involvement growth on student
achievement growth, it was found that the latent slope variable of parent involvement had influences on the latent level

variable of student achievement significantly at 0.05 level.
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6.n1999%dla9unAY
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- ANTARVNENTALLNA 2.48 4.52 2.04 0.48  3.10  4.06 0.95 0.94

- mMrasalanma 2.84 4.44 1.60 0.56  3.35  4.15 0.80 0.85

unuIn M

nafluglvriaele

(MOR) 2.71 394 123 1.06 313 3.85 0.72 115

nislirnaslagatanan

(M11) 3.42 4.7 0.75 0.83  3.61 4.1 0.50 0.89

mslsimaslasonsneia

vl (M12) 2.67 3.75 1.08 1.25 2.84 3.64 0.80 1.36

msloiméslagaumeiad

m‘ém%qmiﬁaui (M13) 2.04 3.92 1.88 1.08 2.93 3.79 0.86 1.21

maiugldlenariu

(MON) 2.83 4.21 1.38 0.79 3.40 4.11 0.71 0.89

msmwﬁn:ﬂuﬁmﬁﬁm

mMAuRARIN (M21) 3.04 4.38 1.33 0.63  3.37  4.02 0.65 0.98

NIRARINANAUNOANITH

miﬂﬁﬁﬁmu (M22) 2.83 4.21 1.38 0.79 3.44 4.17 0.73 0.83

NNIMTIRADUNANNT

UDURNY (M23) 2,63 404 142 096 339 414 0.75 0.86

mallugdaiuayu

daieau (MEN) 229 397 168 1.03 342 415 0.73 0.85

s uumtivanenng

L‘?‘uuﬁfﬁmmmu (M31) 2.33 3.92 1.58 1.08  3.38 413 0.75 0.88

NTAAATNUNZARWN

lananisfeug (M32) 2.38 4.00 1.63 1.00  3.41 4.3 0.72 0.88

mawaAuadliilu

Lmziqﬁﬂui?i?w (Mazz) 2.7 4.00 1.83 1.00  3.48 4.9 0.72 0.81
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@1919% 2 AATENNTATIZUBNENATAILAATASHLTIAUALASHATIINNNIUBINAILINITNNTRAIUFINTDIN DU

!
PI_L PI_S ACH_L ACH_S
ausa TE IE DE TE IE DE TE IE DE TE IE DE
MBL 0.004 _ 0.004 -0.394 = -0.394 -0.095 -0.095 - 0.008 0.008
(0.003) (0.003)  (0.045) (0.045)  (0.037) (0.037) (0.006) (0.006)
LCT -0.001 _ -0.001  0.350%* 2 0.350%%  0.087 0.087 - -0.004 —0.004
(0.002) (0.002)  (0.036) (0.036) (0.034) (0.034) (0.004) (0.004)
TSK 0.002 _ 0.002 0.132%% py/ 0.132%* 0.035 0.035 0.001 0.001
(0.002) (0.002)  (0.026) (0.026) (0.015) (0.015) (0.002) (0.002)
PI_L 1.000 - 1.000 1.000 - 1.000
PI_S
_ -0.008 _ -0008
0.252% 0.050% (0.013) (0.013)
(0.097) (0.097)
dranm X' = 150.055 df = 127 p = 0.079 NNFI = 0.998 RMSEA = 0.0
Anals PARt1T COMt1  VOLnN LRNt1 DCSt1 COLt PARt2 COMtz VOLt2 LRNt2 DCStz COLt2
ALY 0.427 0.451 0.354 0.874 0.456 0.437 0.406 0.436 0.322 0.907 0.414 0.395
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L0S

A19199% 2 (Fia)

Ails PARt3 COMt3 VOLt3 LRNt3 DCSt3  COLt3 LSt LBt1 LSt2 LBt2 LSt3 LBt3
anaLigs 0.442 0.447 0.338 0.9072 0.441 0.418 0.505 0.530 0.367 0.408 0.352 0.130 .
3
aunslaseasne PI_L PL_S ACH_L ACH_S S
3
2,
R? 0.456 0.273 0.296 0.194 B
=»
b
LINENARNAUNUETENINAILUS -3
5
o [
wauils PLL PLS Ph PI2 PIs ACH.L ACH.S ACH1 ACH2 ACHs3 MBL LCT  TSK 3
)
whela §n
=4
PI_L 1.000 2
by}
oy
PI_S 0.336 1.000 §‘
atﬂjl\
3
PIh 0.749 0.583 1.000 3
2
£
PI2 0.854  0.671 0.912 1.000 3
)
PI3 0.901 0.732 0.857 0.955 1.000 ¢
ACH_L 0.207 0.151 0.073 0.081 0.080 1.000
ACH_S 0.419 0.718 0.012 -0.014 -0.034 0.300 1.000




c0S

A1919% 2 (FD)

fauls PLL PLS PO Pl2 PIls ACH.L ACH.S ACH1 ACH2 ACHs3 MBL LCT  TSK
whéla

ACN1 0.249 0.283 0.048 0.054 0.048 0.776 0.457 1.000

ACH?2 0.362 0.473 0.052 0.040 0.875 0.724 0.793 0.042 1.000

ACH3 0.389 0.047 0.033 0.037 0.031 0.792 0.820 0.758 0.172 1.000

MBL 0.561 0.552 0.486 0.482 0.608 0.693 -0.019 0.025 0.021 0.013 1.000

LCT 0.621 0.522 0.530 0.666 0.757 0.050 -0.006 0.033 0.034 0.027 0.918 1.000

TSK 0.407 0.323 0.343 0.428 0.484 0.038 0.015 0.035 0.035 0.032 0.865 0.594 1.000
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