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The aim of this research is to study the accurate prediction of comparing test information and
evaluation result by multidimensional computerized adaptive scholastic aptitude test program used for
grade 9 students under different reviewing test conditions. Grade 9 students of the Secondary
Educational Service Area Office in the North- east of Thailand, in 2014 academic year were the sample
used in this research. The research materials were two test programs: the test program that allows
reviewing of answers and the one that does not allow reviewing of answers. The manual of the test
program and evaluation form of the multidimensional computerized adaptive scholastic aptitude test
program used for grade 9 students in different reviewing test conditions showed that: 1) The test
program is an accurate predictor of the students’ achievement, as verbal factor correlates with the
students’ achievement in five core subjects. The aptitude tests on number and reasoning correlate with
the students’ achievement in Mathematics, science and social science. The aptitude test on space
correlates with the students’ achievement in Mathematics and science. 2) The test program has
statistical and significant difference at .05 level. 3) The evaluation result of the two test programs has
statistical significance at .05 level.

Key words:Scholastic aptitude, multidimensional, computerized adaptive test program, test programs.

INTRODUCTION

The work studies grade 9 adolescent students, who have
many problems to deal with. Most students choose to
study what their friends study, regardless of their aptitude.
This corresponds with many research works that have
discovered that aptitude influences one’s decision making
on what to study in future. Pha-on (2010) studied the

factors that affected the exciting learning of grade 9
students under Primary Education Service Area Office in
Saraburi. In the study, it was found out that the highest
average was obtained by the students who chose to
study based on their aptitude. As a result, education
management must provide content and learning activities
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that are in line with the aptitude and differences of the
individuals in order to make the students perfect all way
round, be able to find a job and live happily with other
people. Each school must provide flexible learning
process for students to choose according to their aptitude
and interests (Ministry of Education, 2010). However,
aptitude is an innate ability that cannot be directly
realized, so testing theory is used as a tool to scale
aptitude.

Scholastic aptitude test, mostly made and developed
from Multi-Factor Theory by Thurstone, is used to
measure students’ academic ability. This results from the
processing of knowledge and experience gained by
students which in turn will enable them to have success
in their choice field of study as well as success in their
future occupation. Moreover, the test is also used in
qualifying examinations, classifying students, diagnosing
their capabilities, measuring the development of learners,
predicting success, comparing intelligence, evaluating
school-record and research. The research showed that
scholastic aptitude correlated with students’ academic
achievement and the ability to predict scholastic
achievements, which were mostly verbal, number,
reasoning and space factors (Loard and Nicely, 1997;
Morton, 2004). The test where students mostly write on
answer sheet is called paper and pencil test or
conventional test. It had several weak points, and so
theorists developed and reformed it from conventional
test to modern test theory.

Currently, computerized adaptive test is based on item
response theory. Multidimensional computerized adaptive
test is implemented in each dimension separately, and
each dimension has a high relevance, that is, using
multidimensional item response theory. Segall suggested
that this theory should be used for selection of limited
number for each content. This is consistent with the
teaching of today, which focuses on integrating more
knowledge. So, measurement is intended to change in
part with a focus on measurements of performance that
are more complex (Junpeng, 2007). Computerized
adaptive test still has issues that need to be discussed.
After the test is completed, the examinees should be
given the opportunity to review answers. Vispoel (1998),
Olea et al. (2000) Vispole et al. (2000) and Revuelta et al.
(2003) found out that most examinees like to review
answers in order to reduce anxiety. After reviewing the
answers, the number of correct answers will increase; but
researchers, like Wainer et al. (1993) and Green et al.
(1984) have proposed it, stressing that opportunities
should not be given for reviewing answers due to limited
time of the test process. Previously in the country, there
were only a few studies on unidimensional computerized
adaptive test. One of such was that of Pimsiri (2006) who
found that there was no difference between the
examinees who had high level of ability and those with
average ability under conditions of not reviewing and
reviewing answers. But there was statistical significant

difference (.05 level) between examinees with medium
and low level ability and examinees with average ability
under the conditions of not reviewing and reviewing
answers.

The researcher is interested in developing the multi-
dimensional computerized adaptive scholastic aptitude
test program under different reviewing test conditions,
focusing on verbal, number, reasoning and space factors.
In addition, this program will guide further study of both
general and vocational education consistent with testing
the ability of individual examinees. It will be used as
information for further study and as a guide for students
to realize their aptitude. It will also be useful for students
who are going to graduate from grade 9 and as a method
for developing multidimensional computerized adaptive
test in details.

Research questions

1. How are the test program that allows reviewing of
answers, and the one that does not allow reviewing of
answers accurate predictors ?

2. Are they any differences between information of the
test program that allows reviewing of answers and the
one that does not allow reviewing of answers?

3. Do the examinees have different opinions about the
test program that allows reviewing of answers and the
one that does not allow reviewing of answers?

The purpose of the study

1. To study the accuracy of Multidimensional Computerized
Adaptive Scholastic Aptitude Test Program to predict

2. To compare the test information of multidimensional
computerized adaptive scholastic aptitude test program
used for grade 9 students under different reviewing test
conditions.

3. To compare the evaluation of multidimensional
computerized adaptive scholastic aptitude test program
used for grade 9 students under different review test
conditions.

METHODOLOGY
Materials

The materials used include 1, multidimensional computerized
adaptive scholastic aptitude test program for grade 9 students; it
has 2 programs: program that allows reviewing of answers and
program that does not allow reviewing of answers.

2. Manual of multidimensional computerized adaptive scholastic
aptitude test program for grade 9 students under different reviewing
test conditions.

3. Evaluation form of multidimensional computerized adaptive
scholastic aptitude test program for grade 9 students under varying
reviewing test conditions.
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Figure 1. Developing the test bank of scholastic aptitude.

Development of materials used for data collection

Multidimensional computerized adaptive scholastic aptitude test
program for grade 9 students: this program selects item based on
the ability of each examinees; that is, each examinee is given
different items. The examinee gets 1 score if the answer is right and
0 score if the answer is wrong. See the procedures below:

1. Program design includes structure and application component.

2. Building program flowchart includes input, process and output.

3. In selecting language for development test program, the
researcher selected Visual Basic .Net 2010 and Microsoft SQL Server
2008.

4. Coding

5. Trial program was used to check authenticity primarily by the
researcher.

6. Experts verify the quality of the test program.

7. The recommendation of experts was improved and a complete
test program was developed.

Manual of multidimensional computerized adaptive scholastic
aptitude test program for grade 9 students under different reviewing
test condition: The procedures are as follows:

1. Manual of program design includes information about the
program, objective and utilization of the program, preliminary
agreement, installations, running of the program, and definitions of
specific terms.

2. Preparing the manual of the program

3. Experts verify the quality of the manual

4. The recommendation of the experts was improved and the
complete manual was developed.

Evaluation form of multidimensional computerized adaptive
scholastic aptitude test program for grade 9 students under different
reviewing test condition: The procedures are as follows:

1. Learning and synthesizing how to create evaluation form related
documents.

2. Building evaluation form using psycho-social criteria given by
Sympson; they consist of 4 aspects : 1) the statement and how to
perform the exam, 2) Attraction of test program, 3) The anxiety in
the test and 4) The general opinion about test using computer
program

3. Experts verify the quality of evaluation form

4. The recommendation of the experts was improved and a
complete evaluation form was developed.

Data collection is divided into 4 steps as follows:

Step 1: Developing the test bank of scholastic aptitude (Figure 1).

Step 2: Developing multidimensional computerized adaptive
scholastic aptitude test program (Figure 2).

Step 3: Using the multidimensional computerized adaptive
scholastic aptitude test program (Figure 3).

Step 4: Evaluating the multidimensional computerized adaptive
scholastic aptitude test program (Figure 4).

Data analysis

To study the predictive accuracy of the test programme, Pearson
Product moment correlation was used to analyze the relationship
between the mean of the examinees’ total ability from the test
program and mean of the examinees’ average ability from school
record.

= NY XY =2 X>Y
.J[NZX: —{ZX}:][MZ‘K; —[ZVT]
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Figure 2. Development of multidimensional computerized adaptive scholastic aptitude test program.
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PrOgram

2. Cata collection (1 h)

Figure 3. Using the multidimensional computerized adaptive scholastic aptitude test program.
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2. Analyzing the evaluation
of ihe 1estprogram

Figure 4. Evaluating the multidimensional computerized adaptive scholastic aptitude test program.

where Rr_is correlation coefficients between x and v,

"

X the examinees’ total ability from test program

Y = the examinees’ ability from average school record

> XY= sum of product between X and v

> x = sum of each examinee's total ability from test program
> x'= sum of squares of each examinee's total ability from test
program
(X x)Y= sum of squares of each examinee's total ability from test
program
> ¥ = sum of each examinee's total ability from average school record
> ¥ = sum of squares of each examinee's total ability from average
school record
(3v) = sum of squares of each examinee's total ability from average

school record
N = all of the examinees

Independent sample t-test was used to compare and analyze the
test information; its formula is given below (Hambleton and Cook.
1977 : 66):

=210 ,i=1,2 ..k

289a’(1—c,)

a. (G- —-17a,(0-b,) |?
[CJ.+€U g b']:“:1+e 70.(8-b ]

1(0)=

where /(6) is test information at ability ¢

1(6) = item information at ability &

k = number of questions in the test

a, = discrimination parameter of item i
b, = difficulty parameter of item i

¢, = guessing parameter of item i

e = natural logarithm (e =2.72)

One-way MANOVA was used to compare and evaluate the test
program as follows.

Mean

where X is mean

sum of data

= U
1] 1

number of all data

Standard Deviation

N3 X —(Zx)2

NIN—1)

where 5.0. is standard deviation

each data

B
I

squares of data

¢
"

number of all the data

=
n
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Table 1. Results of the correlation between mean of the examinees’ total ability from test program with mean of the

examinees’ ability from average school record.

Academic Aptitude component
achievement Test program Verbal Number Reasoning Space Total
Thai Allows reviewing of answer .859** 173 .058 .270 .796**
Does not allow reviewing answers .680* 147 .148 A77 .399*
Mathematics Allows reviewing of answers .766* .856** .802* .858* .759*
Does not allow reviewing of answers .644* T74* .596* .600* .372¢
Science Allows reviewing of answers .676* .852* .755* .872* .729*
Does not allow reviewing of answers .501* .605* .676* .899* .342¢
Social Allows reviewing of answers .662* .604* .689* 130 .618*
Does not allow reviewing of answers 420" 430" 278** .076 .300*
Endlish Allows reviewing of answers .860* 152 155 .257 .599*
9 Does not allow reviewing of answers .362* .098 .067 .080 .285*
Grade point Allows reviewing of answers 732" .855* .835* 848« 757"
average Does not allow reviewing of answers .733* .679* 775* .658* .608*

* statistical significance at .05 level; ** statistical significance at .01 level

Table 2. The comparison result of information test form of multidimensional computerized
adaptive scholastic aptitude testing program under varying review test conditions.

Program N X S.D. t Sig.
Allows reviewing of answers 79 637.82 199.72 4.685* 000
Does not allow reviewing of answers 79 511.35 132.98 ' '

* statistical significance at .05 level

RESULTS

Results on the predictive accuracy of multidimensional
computerized adaptive scholastic aptitude test program for
grade 9 students under different reviewing test conditions
showed that the test program was accurate in predicting
the students’ achievement (Table 1). Verbal factor was
related with the students’ achievement in 5 core subjects.
Number factor and reasoning factor had relation with the
students’ achievement in Mathematics, Science and
Social Science but had no relation with the students’
achievement in Thai and English.

Space factor was connected to the students’
achievement in Mathematics and Science but had no
relation with the students’ achievement in Thai, Social
and English subjects.

The results of comparison in test information form from
multidimensional computerized adaptive scholastic
aptitude test program for grade 9 students under different
reviewing test conditions: The researcher did a random
sampling of the two research programs, which have the

same amount. The result showed that multidimensional
computerized adaptive scholastic aptitude test program
for grade 9 students under different reviewing test
conditions had different test information form with
statistical significance at .05 level. The test program that
allows reviewing test condition has average test
information higher than the test program that does not
allow reviewing test condition (Table 2).

Results of comparing evaluation of multidimensional
computerized adaptive scholastic aptitude test program
for grade 9 students under different review conditions: the
result of the two programs was statistically significant at
.05 level. When analyzing the issue of evaluation in 4
parts, the result of explanation and test operation in terms
of general opinion about using computer program for test
was statistically significant at .05 level. In three sections,
the test program that allows reviewing of answers has
high average greater than the test program that does not
allow reviewing of answers. For assurance of the test
program, there is no difference in the evaluation as shown in
Tables 3-4.
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Table 3. The results using one-way MANOVA for comparison of evaluation of the test program

Statistic Value F Hypothesis df Error df Sig.
Pillai’s Trace 157 7.10* 4.00 153.00 .000
Wilks’ Lambda .843 7.10* 4.00 153.00 .000
Hotelling’s Trace .186 7.10* 4.00 153.00 .000
Roy’s Largest Root .186 7.10" 4.00 153.00 .000

*statistical significance at .05 level

Table 4. The results of using one-way MANOVA to make comparison in evaluation test program.

Issues of evaluation

Test program

N X SD. F  Sig.

The statement and how to perform
the exam

Attraction of test program

Anxiety in the test

The general opinion about testing by
computer program

Overall

Allows reviewing of answers 79
Do not allow reviewing of answers 79

Allows reviewing of answers 79
Do not allow reviewing of answers 79

Allows reviewing of answers 79
Do not allow reviewing of answers 79

Allows reviewing of answers 79
Do not allow reviewing of answers 79

Allows reviewing of answers 79
Do not allow reviewing of answers 79

g:gz :Zi 16.198* 000
g::g 31 14.514* .000
g::g :gg 722 397
;‘jgg Z; 22.746* .000
gjii ::g 24.429° 000

* Statistical significance at .05 level

DISCUSSION

The test program was an accurate predictor of the
students’ achievement. The computerized adaptive
scholastic aptitude test was appropriate for testing the
examinees’ ability. So, this result is consistent with the
reality that verbal factor affects learning of general
communication, understanding the meaning of conver-
sation, listening to explanation and reading of the main
idea for comprehension of each subject. Chinese aptitude
is related with 5 core subjects, while quantity aptitude is
related to number, calculation and reasoning factors,
which are the basic characteristics necessary for the
students. Therefore, these two aptitude factors correlate
with Mathematics, Science and Social Science. Space
factor is the basic factor that affects imagination and
vision, which are connected to Mathematics and Science.
Moreover, the sample in this research had moderate to
high ability and cooperated in the test as well. So, item
response showed a careful reflection. The result of this
study is in line with the study of Philatun and On-uma
(2008: 77) who found that the good predictor of students’
Mathematics achievement involved the students’ aptitude
such as number, space, reasoning and verbal factors.

Multidimensional computerized adaptive scholastic
aptitude test program for Grade 9 students under
different reviewing test conditions has different test
information, which is statistically significant at .05 level.
The computerized adaptive scholastic aptitude test
program that allows reviewing of answers made the
mean ability of the examinees higher than test program
that does not allow reviewing of answers. In calculating
the information test, the mean ability of the examinees
were calculated. The test program that allows reviewing
of answers and the test program that does not allow
reviewing of answers had different information. This is
connected to the study of Tienoraset (2006) that
compared the average examinees’ mean ability under the
condition of not allowing reviewing of answers and
allowing reviewing of answers. The examinees with
medium and low ability and those with average ability
under the condition of not allowing reviewing of answers
and allowing reviewing of answers had statistical and
significant difference at .05 level. However, there was no
difference between the examinees with high ability and
those with average ability in the condition of not allowing
reviewing of answers and allowing reviewing of answers.
From the study of Vispoel et al. (2000) on computerized
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adaptive testing which allows reviewing of answers, it is
found that the mean ability of the examinees slightly
increased after reviewing of answers. Therefore, in this
research , the examinees from allowing reviewing of
answers test program had higher mean than the program
that does not allow reviewing of answers; so, allowing of
reviewing of answers test program has higher information
test mean than the test program that does not allow
reviewing of answers.

The result of the two evaluation programs is statistically
significant at .05 level. The test program that allows
reviewing of answers is greater than the test program that
does not allow reviewing of answers. The examinees
may likely want to review answers in order to be
confident in the test; so, the opinions about the test
program that allows reviewing of answers and the one
that does not allow reviewing of answers differ. The
research sample tested with the program that allows
reviewing of answers has more satisfaction than the ones
tested with the test program that does not allow reviewing
of answers. However, for test program, it is necessary to
use interesting and fashionable program as well as
computer, which is not related to reviewing or not
reviewing of answers. Therefore, in the research result,
there is no difference between these two programs with
the use of computer. Vispoel (1998) found that mostly of
the examinees need to review answers and insisted that
the examinees had positive opinion and satisfaction
towards the test program that allow reviewing of answers
more than the one that does not allow reviewing of
answers.

Conflict of Interests

The authors have not declared any conflicts of interest.

ACKNOWLEDGEMENT

The research project was supported by funds from
income budget study in the year 2015, from the Faculty of
Education, Mahasarakham University and funds received
from National Research Council of Thailand in the year
2015.

REFERENCES

Green BF, others. (1984). “Technical Guidelines for Assessing
Computerized Adaptive Tests,” J. Educ. Meas. 21:347-360.

Hambleton RK, Cook LL (1977). “Latent Trait Model and their Use in the
Analysis of Educational Test Data,” J. Educ. Measure. 14(2):75-96.

Junpeng P (2007). “A Compatison of Quality of Multidimensional Iltem
Response Theory Linking Methods under the Differences of Rotation,
Dimensional Structure, and Correlation Coefficient.” Dissertation for the
Degree of Doctor of Education Program. Bangkok : Chulalongkorn
University.

Loard T, Nicely G (1997). “Does spatial aptitude influence science-math
subject preferences of children?,” J. Elementary Sci. Educ. 9:67-81.

Ministry of Education. National Education Act 2010 (No.3). Bangkok : Express
Transportation Organization of Thailand Printing (E.T.O.),010.

Morton SL (2004). “The Relationship between Language Learning
Aptitude and the Perception and Production and Production of Foreign
Speech Sounds,” Masters Abstracts International 42(2):407.

Olea J, others. (2000). “Psychometric and psychological effects of review
on computerized fixed and adaptive tests,” Educ. Psychol. Measure.
21:157-173.

Pha-on J (2010). “Factors Affecting Happy Learning of Matthayomsuksa 3
Students under Saraburi Educational Service Area Office.”
Dissertation for the Degree of Master of Education Program. Lopburi:
Thepsatri Rajabhat University.

Philatun W, On-uma W (2008). “Factors Affecting Mathematics
Achievement of Second Year of Vocational Certificate Students at
Nakhonsawan Vocational College.” Independent Study for the
Degree of Master of Science in Statistics Apply Program.
Phitsanulok: Naresuan University.

Pimsiri T (2006). “A Comparison of Examinees’ Abilities, Answer-Changing
Characteristics and Time Spent in Computerized Adaptive Testing under
Varying Testing Conditions and Examinees’ Ability Levels.” Dissertation
for the Degree of Master of Education Program. Bangkok:
Chulalongkorn University.

Revuelta J, Ximonez MC, Olea J (2003). “Psychometric and
psychological effects of item selection and review on Computerized
Adaptive Testing,” Educ. Psychol. Measure. 63 (5): 791-808.

Vispoel WP, Hendrickson AB, Bleiler T (2000). “Limiting answer review
and change on computerized adaptive vocabulary tests : Psychometric
and attitudinal results,” J. Educ. Measure. 37:21-38.

Vispoel WP (1998). “Reviewing and changing answers on computer-
adaptive and self-adaptive vocabulary tests,” J. Educ. Measure. 35:328-
345.

Wainer H, Dorans NJ, Flaugher R, Green BF, Mislevy RJ (1993). “Test
Validity Measurement,” Research Report.  Psychometric Methods
Program, Department of Psychology. University of Minnesota.



aualumsussgaivinisnigludseme

Iﬂaﬁ%auagmwummﬂéﬂ



NUPBRIBELALLAN LBEUSLAUBIIIBLNIGY  URERIREELUNL BINLESL L
(CUNIAN BUPANM LS BELELLBBLBRLAN) (RBLB LBRELRUTLH BLLELLBELBNEL)
r

- }/j , | %

PPPA NVLLUR O© URL 18 LIU]

ﬂSﬁvﬁEGQﬁvw r&ﬂzﬁﬁwzvmw {38

P28 n@ﬁcx ow — e WRELERaL
;ﬁ.cw:wsﬁrwcmw%@cmag ML moﬁ&ﬂ&::ﬁ:&%ﬁ;
‘0a Uty mﬁms__aw:vssmaznmmz:Euwwumsma@.m;mwwwEa‘ LIItRERreRRLfleLY

mrmwm.?ﬁmwﬁm@ﬁ?r#@ :.marz.&.w

th:a mzwx

rﬁv@mﬁmgaﬁrepﬁw@:swmca;mvama
Z:..rv_wmdmmr—w:.ﬁ;_,z Wsmr_&rm.cmaa@







-—4ﬁ

A
nadszgudian n5ide danauassyfunadiniusissmalng afm we: stuimlniiumsaee SmmazarstRmAmMndmiLgalm
L4
Wun
nsfinmenAnadesiiaespzuuLI MAgeUSAT AT AGAANERT TainuTy ®00

d‘da v

WsenAnmli 2 ifldwougpmauagtuuunisasalinzuusinaiy Tneldimge])

al

N1347LEN9ES

a «

ot @) 1015n NWINENAE T AYSTaIATIN
msﬂmﬁummmﬂﬂﬁfmiwd"mmmgmqmqﬁﬁﬁ‘:ﬁuqmﬁﬂmummﬁﬁummam? Y
= b4 a 'S a o
| LFHUTVNNIATTIAREINTTN ADLSUNNLANERT NUINENRULSATS
g ngFassnu naell uAnenatg it TN BT
nisvagananssuinalfinafin KWL-Plus iNaduddunisAsdnsisy uazilenaglagny oamin
1 = U o ar o - “g// o d‘
naNanTzNGEUEn I Ing dwiinGautuisan@nendd o
Tnel Wityaassow Bunsdm
o Y el
UNANMANINELATURDANIINITANTN
o o/ 1 d’l = = o = o [ s = |
rmwmmmmﬂimmLﬂuwmummmunﬁnmumommamwng’lumﬂm:quﬂﬂnmmmufa o
Int1 21913¢] ps. it Awne sanendunadpdund
Lunapnudiiufieamaresguniwnsinmenunalng: eV NG E R ATEETT Bt obo
. msneilnagunislaseateeiunu (MASEM Analysis)
gl nagen Usedilifoygn aInenaeaigfuni

narasANliaenAfassTI NI MURTINARIRgng ABnsguriaeting uazgluuung YD

fi
]
aa aa b 74

WnRiFeadia Nildennugniissuszruuiuinresinlssanuwinimes -

neclAnmn Az Rsurestunanisdn

Tae aA9mAT 1R uvAnendenswn
matlszgnaflimslirmzinguushulusansdlszney avmunnssdusiuiiaae owE
ANENNTNTUNIART AT TR FautuisanAnmn e «

Tt unua ugewsun iAnedanvasAy
nMaiRg AR LEIRsa R aTas R daNa AN ARN WA AT 1898 1AN 58T lmoel
nwanenataulagismusaadnuun

Tae Als91] WepamW uwiAnendtiuissog

aw W awv & o -~ v

UnANHIREAIUMSISENaRRIIMT GBS
HANMIET NIRRT TN AnE e LA laleien
o asl = P a o
AIENTYINNNITIFANININAAILATINUTA IR NAAT NS T LN WEMNG

Tne fedaaimansiansd as. sams duftlszdvang aminensedesbni

- - - - - ar




mmlszgudisnn n9ide dansuastirdunndintifurioszmeing af na: stukmiluiEnunidey JansussabRnAnmdmiugaln

%

win

m‘ni’mmﬁqﬁai’uazqmﬁnuwmﬂmﬂunuﬁéwi’uﬁ’nﬁﬂufuﬁ’ﬁﬂuﬁnmm]uﬁu mao
ne AdAN weny aAnendtreuuriy

Basic of Education Reform in Thailand Toward ASEAN Community: A Case Study of bé&a

Chiang Mai
Pattharamanut Sritrakul, East China Normal University

raand lumsdingilszmanenidiouresng d’qﬁ’ﬂiﬁﬁ’mwﬂm:nmmmwﬁnmfuvfugm: lnbb
Annniugmsnidty

Tows 7 luladl mendaTigRysdaenu
wmnnedhegluumamignasmouza@inenmans: mslieslsznauuazdanidie cien
Wl wnemasmsinun

T agzAnA wridien aiinendedesn
mﬁmﬂ:ﬁﬁ’aﬂﬁnqu’mumﬂm‘hQﬂmmumxiﬂuwmuuuﬂﬁu"ﬁme‘nﬂﬁﬂﬁaulu lnedo
fiadminuanenssmemsne g

Tne eBug o i aAnendunaipiysdenny

warnAdERmanihsueunilaned

mMaiRumninsriumsguatisvdeindamdusomAmndaiadninem I’
A sAnElszaadnm ‘

lan A7, a%edt Alnszne smAnendinusras
maiRnpluumaldumrmagiunstadnineemsingnaastinsenindo mob
izé’um?ﬁnmﬁguﬁupu

Ton sussn longm svdnendedosl
maginuumesaiisdedieunmiacunsmdnadamaniiaromminaaii dmi ano
vhiteuiulsAnniie

Tt lznne ifeiuns arinendesmiqavngtsa

malszulasimstinnifedadie: Srindninousa@unsinmuensudiouuas aine
naAnmaadstAuswintain

Tnts aizfassn] Aanlemily i imendtmrisganansan
nwﬁﬁ'ﬂua:ﬁ’mm'qnﬁnv‘fnu:mm"mﬁmﬁuﬁn'?;ﬁm’mmm"mvmmsﬁauﬁnﬁufu acin
sznunmmeusiu

Tne sala Yoy sinendesaigamnansaa

mdimbuiussuazidansinn ausfinnmen? swdnendudedivs




v
I

mstiszgudiann miide danauaslsniiunaduiuiuiadsmnalng A%l we: aluiailwifiunside SanauazadannsAnmdmiugalmi

o

a o v a Ay A ya e aave e o o
']"\EILLﬂﬁ'WW\lu']fnT"‘ﬂﬂ"iﬂﬁ'ﬁ‘ﬂﬂqTLTﬂugﬂqT:ﬂq?LTﬂug’)V\ﬂqﬂ']ﬁﬂ?l;?’ﬂ\?LL?\?V]I‘HIN?QW']J??Q']QH ené&en

FuslsenAne R

e gARe1 AUNAT NANENAETA AT

1 d
AAIUN @
= o/ dl 1 1 «
MenAsENdmawniuLhgines mbe
EUNENNADIANAUNIBILNAMNITINTUATLINAITNARE abe
anansiasanistlsrgudiunn n9se danauarilsziiunadiiusuinlszmalnaasian wa malo
AdIusAIAIznsINnIsiAzanI s anaven

fmiTilszifiunsuazisansinen AnsRnFYNERT awrREREES: i




99

nsuszquduaw M danauasrsilunsdiiufuisszmalng a3 wa: sluimlwidunsds TanauazatAnsAnedmsugall

MTAAUITUTUNTHNITNARA LA NN ANIINIT AU UL S U LN
v a P aa v v o & o =Y ayal
AEABNNIADTULLNUNA AuFuunFautulsanAnila 3

melaaulanisniumnauNuanateany

ugua yulng, iaidund adeyn)’, aagll ndna’
unAnga

al

oo e - = -

nsRetildglsrasdinenBauiisuaninnaasiisunsunimesey  wasienfayudiay
nansszifiulsunsunismageuanuadanienisFauuuulfumnzdaanenfiamesuuuwyfin
Q [ o A oi// s dl 914[‘ o dl ] o 1 (g 1 a o
dwiudniseuduisandnmii 3 maliRenlansmauAaeufiunnsnaiu nguiaatneluniside
Aa inBuudulsendnein 3 Snsfnen 2557 4wu 194 AU uazagliden w12 Ay
iwresiial¥luntaide Ae TWsunsunismageu alenislililsunsunismadey wazuunssdiy
llsunsunismegey iusausandeyassudng 20 Sunnau 2556 f9 30 fuenem 2557 waziinng

ATIEY Independent Sample t-test ANtlscAnEandunusIaaiesdy way one-way MANOVA

HANTTAENUIN T SUNINNITNAGRL A NRTANIINIFF UL UM S Bt AR RS

[

aa s v A :/I o d‘ del o ell 1 o =
LLTWWNE ﬂqM?UHﬂL?HU?uNﬁENﬁﬂﬂWﬂVI 3 ﬂ’lﬁlilﬂL\'i‘ﬂullﬁlﬂ’]?"/l')uﬂ’]ﬁl’ﬂl!'VlLLﬁlﬂﬁl’]\iﬂu HADLATN

q

uAnsineriy Taelsunsunameseviieymialiinaudneufiguniwganintdsunsunnmagayiilsl
aynnlinaudmey uazuanisdszlulilsunsunismaaaudaeinoaid an-dau wudn Ay
AnwiuseninGaunguitetnifidellsunsunismagani 2 Tsunsy Saouuansneti agnod

o o [

uﬁlﬁﬁﬂmﬂﬂﬂﬁﬂﬁmﬁ‘vﬂﬂ .05 LLmmwm@uﬂamq@mwmmﬂmmu"lml,mnm\‘mu

ArdATy: mmaﬁmmamsﬁﬂu,Tﬂﬂmmmswmmuu:.uuﬂ?ummzfﬁqaﬂ@mﬁqLmﬁmuwvgﬁﬁ

Wsunsumsmageuneygnliiniudaey, Idsunsunsmaseyiliauayalinoudnaey

F ims . & sisel - @ ,
HdmszatfEynien anrndrisauazilssifiunanis@inm AeAnmAaRs W AnenduNaNs Ay
2 & d‘ - = 6
214794 A9, UsearunssunsiUIn AN Iwus

3 - = = a8
ATE AT, ﬂ??Nﬂ’]i“VlLGﬂi:f’YJ‘VIH’]uWHﬁ

A137311 Usziunauasdsensinm aasfnsmans uwiinendea Gl




1. ANNAIATYUASTINITBINFINE
Wz RN TANEULATR WA
, 2 oA . o
2542 uKlainiAn (1TUR 2) W.A.2545 uay
{217u? 3) W.A.2553 (NFzNseANHIEnng.
2553) NA1997 N1FAANTTANEIAaA AL
srzuazianssunisizeuilisanafasdy
ANUOUA UATANUUANANTEUINYAAR e
- 9 = 3, ol o >
wan g Faulifidunysdnanysainnsou
sanuAnmdanszuaunsGewl lifiaonm
tiaveju Wi FouilennalfidanFauluded
adauazaula uararnnisAnenaesannge
u8au (2553) nudrdasairunisdanliiiin
E. = o [ al $ 73
WweniFaunNANIdRdInafanisFaul
§ -l o i 3 o nil
‘atwiinugrreninFuduisaAnmv 3
UATAINNNTANE TR NN andsusl (2550)
AftYEYT N1ANIRY (2550) waraedinu wlfeu
WAN (2554) Wu41 ANadRTaNENasanis
arduladang11ndguazidandnsisa
TruanistinGauduwisauAnmnis 3 fdaga
k. o’ i - 1)
agludagu Nilgyuasiag q uanune wazidu
‘ = o : o 1 d‘ ar 1
FTasialREAENANATY 199N 1TAN AN
é & A \ alw o
Fou FenreenFuusenlimuncauiumaany
nupazi ATy uauNtBnuInNng we
stalsfinn puatinfidunudnsusie
el luaunsadunalélaanse witiaany
o _d b7 =S W =l
hAtyuazdanfudinsdnm Sekiasendengud]
' da .
nagay tasiAseddantonldlunisin
auade LAl wuunmadaeu(Test

UYUNARAUAIINAUANIINITITEY

nsssgudinun Miae danatalssiiunsdioiufvinlssmelng AR wa: sluimilmiFuniside ansuazatfinnsdnmdwiugalwl

£

(Scholastic Aptitude Test) gaulugja3rauas
WRUIANNG®T) Multi-Factor Theory 1194
p 4 e .
mafalau TwanisidantduuIneg AN
[ =i | o & ar ar
AN sFaulinuduiuiiunadugnd
NN2FEU UaTANTaneInsainadugng
nnsizaulituy doulvgifuesdlsznay
N1y adAdsEnauRIus Iy
avAlsENOLAUIVANS uavaAlsznatAIy
UARTUNARNANUS (Loard and Nicely. 1997 ;
Morton. 2004 ; Anafml nsevazanm. 2552 ;
anmen TaaA?n. 2553 ; Wuiing yoyva. 2555)
4 ¥ o 1 1
wATULLLMASEUNAT I UATWINNAY doulun)
Avtuntsnaaauiaaliifaauidaunanly
nIrA EAIAAL Fundniaaaudiaday
(Paper and pencil testing) Wian1maday
&‘l’ = 4
wuumeLtAd (Conventional Testing) @9d
qagauvattetn N lidnngenienis
nagauuaevTuRRILazsInmaaey
wuusAAlUgnaenismageuuualu
UELRIIRIGE PN VST TESTIC PR
fatirRNNARafULILUNYRA (Multidimensional
Computerized Adaptive Testing : MCAT)
unmsmeseulinguinisreuauacdedey
WULWYER Tegrunsadaaussousiifiaony
dudau wunzaniuanmnisdansFaunis
aauluilaqiiu uazaanafasiunisdnagiy
o P - .
auane NsFEURvaEedALIENeY WAng
Jn‘ & o ¥ al as 1
nadauuuuiflszinuniiuiaonneeiuey

Ag uds Anfiffaatvinmageuaia faeu

A7 Ussnifiunauardsensinm ancAnmananf uniinendadesli




101

mstlszudinw n934e danausztlssilunsdiniufiinlszmalng a¥W wa: sluimiluaifnnsise Sanawazadfinisdnmdmiugalum

AglasuTannaliinaulinousnauvisaly

Vispoel (1998) Olea and others (2000)
Vispole, Hendrickson and Bleiler (2000) waz
Revuelta, Ximenez and Olea (2003) W91
p7% ] b2 L)

Haaudiulugjianufiasnimaupiney ay
duanszAuAIuivaalatesfaaull uay
PAIAINNITNIUAIABLAL LAINBIUATRDUT

1 %

AAUQNLANAY s H1In?

o

BUNNYINU LT
Wainer and other (1993) laz Green and
others (1984) HAanniWdn limandlnlaniali
finsmaudnmey fiesanntiesiraeansziou
ANINARDL
HisudeaulafiazAnerszndng
TsunsunisnagaumannalaniensEeuwLy
dfuimunzAtenauRolAaf LU WY N A

(Multidimensional Computerized Adaptive

Scholastic Aptitude Testing Program) 9
ayay1nlinauatney uazldsunsunng
nagaui ey ialiinauainay Tlsunsula

=

[EUATUNIN

q

gan91iu uazfdaauii Ay
Anfiusallsunsunimageuis 2 Wsunsy
unsinaruidelal adnels Tnetusunsaiigase
Waunduasnsunzuuanisfnmsierasns
aliyuazateanin fdenndesiuAinaiy
ananfilfanmsmaganesiideuusaza
Weldidudeyalunisidendneisevie
dsznauadn LL@:“L%LﬂugﬂiumﬁﬂmaG‘ﬂu
nsaauliifGaulddrmannuninsesaues

gaaziiluilsslamias198edmiudnSaun

o

AdsazaudusisanAnsDd 3 anva il
wuan N IUNITARIURY nsnadeu LUl Fu
mmz@w’qaﬂfamﬁqm‘aéﬂmuwuﬁmutfﬂm
%uq mia

2. IngiszasAnsIaE

¥
al

N339EATNNTARUsrasAiNa Wi
TUsunsunismeagauANnlanIaNs Gy
wuulFumsnzfotaauionafuuunyia
o o o = q,; o =3 dd‘ ¥
AMNFURNFaRTRTsaNAnE TN 3 Anals
4 . 4 o w
Kaulun1MmMIuAIRAUARANANIAY Tl
TrnszasAianie Al

dl d .

1N iWedFauineuAMAINTA
1U3uNINNINAZDUANNNITAN NN F LT
WumunzAtgaaNNAa UL IRR dnfu
o o Py e o
unireutulsanAnentn 3 anelfidaulanis
NIUANRBLNANFNIAY

2)  WeaulBFauAsunanisdszifiu
TUsunsunisnagauANnlanIanNIs Ty
wuudfumnnzaceAa NN s uLUN YR
dnfuinGautudsauAneidn 3 analé

ReaulunimauARaLNLANFNeW

3. YALLAANITIAE

autAnIulsEEng
1. WnGaududsaudnuiida 34
nN3AN® 2557 anlnFauludeiadntneu
& A = o
WANUNNSANNFEN Anwr lunia
o a & ° g
AZAURAN LALNIATA A11U 15 LIANUA 390

Y1983 145,521 AW

#1171 Uszilunauazdsani@nm AncAnEnAgns umnanendedeslng




2. agfiasu Yn1sAnwn 2557 /qn
edruludaiadinauasiuiinising
deunAnem lunanfuseni@aaile a7uou
15 Lumingl sy 35,482 Au

vauafuiiam

AINANANIINIFHURTNUUIAR
nqufaeunafalau 4 asflsznen Wud
89AUsENALAIINOTAN AT (Verbal Factor)
asAlsznauAINOIRAIuSIUIN (Number
Factor) a9AUsznavAmadaiIusue
(Reasoning Factor) uasadAtlsznauipauntin
FuRARUWLS (Space Factor)

4. Famitiumeice

NANAIDENS

1. i dunduisonneDi 3 3oy
194 Ay aninFauludindninaaning

nisAneIdsauAnwn lunan

riusaniBsaunile uasiinsguuuuvans

fumau (Multi-stage Random Sampling)

2. agliaau 41uu 12 Ay anlnaieu
- o o = o i o e 4' 9 -
wradwiniFaudiae1934s Taianisiden
ULLILREAY (Purposive Sampling)

% [y

wrFasfianidlumsise

1. wuulssfiumudenniasned
J 1) 3 o 3
wWaun sendndiasauiuasdlsznaumnny
andnusing
2. WULMARALIAMNNIRANIINITFEY

winnlsde (Multiple Choice) 5 fat@an

102

nastszqudiann meide Sanaualrdunadiidivialsmaing afl oa: abimllmiEunsady TanauacafifineAnmndwiugalui

%

3. unudlsmliulsunsuussailans
Whlsunsu @ wiufi@eama) sliauam
daurlszinniAn (Rating Scales) 5 sy

4. Wsunsunimmasaupnuniianig
nesuwuulfumansfosaeuiame fuuy
wyiid AwFuinFoudulsaudnmnii 3
mel¥daulantsmaudiraufiunnsaaty
auau 2 Tsunsy Wiud Tsunssdieyo el
nuAaey uaztilzunsailiayoalfinau
ARAYL

5. gienslilsunsuntsmaaay
AuadanwnrFeuwuulfumusfas

Q o L |

AanAame FuLLWYRA A nFuinFaudu

TsauAnudd 3 aelddewlanisnau
AARLTIUANANY

6. WutlszfiuA NN T AN TRNLY
Usziliullsunsuuazgilanslillzunsunas
NARBLAMNINANIINIFIFIULLLLSUIWNNE
AataanAamafuuunyiif (dmfy
Hidtatey)

7. wunlszfiulisunsuuazefiants
Wlsunsunisnagauanuaianienisdau
wnudfumanzdtarauiainefununuiis
dwninFoudulsenAnedi 3 neld
deulanimausmeufiuansineiy (@ m¥Fu
Agtianu)

8. uwuulsziliulilsunsuntsnadeu
LRI TTRRT R Te FETTITD IpI TR PYG P e

O |

|4
AaNamefuLunEA  dwmFuinFaudu

#1173 rsfunsuasAseneinm ancAnmansss iinenduFosll




103

msdssgudinun nsRdn Sanaussilsnfiunadiniufvialssmalng SR wa: slwialluidnunnid Suawssadfnmdnmduiugalu

Waay Anwdd 3 analdNanlanisnou

ARALAWANANITS (R USLinFesw)

[~
n'va‘l.nu'a"amqwiimda
a o :: dy ] a a o
Asaasluafel ANluN1sIeY 4
q’; v 1 09: d' o o Y
dumeau 1Hun dunaui 1 nsnmuIAfstiagay
ANNDNANIINITTEYN  TuRawh 2 nng
W11 112N TN NIINARALANDWANIINIT
BeumnnlfumangiospaunmasuuunyiR
dunaun 3 n12l4ldsunsnnsnagaumlIny
o = o b%
aUANIINF LT ULUUUFULRNNE A
paNRIwmafuULNYAR wazdunaud 4 nng
Uszifunanisldllsunsun1naganAan

awAnIn I T aunuudfuLuNiz Ao

paNAARSULILWYRA  (318aziBaaLTuAd
wanalaluninwdsznauni)
aacn v a ¢ v

ADAN L1/N19TATIENTBYA

=3 ' d; Sl v o

ALAsziAUAINLIATEINE AoaATll
AMNAAARBITTUINTagauiLasAlsEnaY
AreianNiaensutelaseasne Inannsg
a L8 3 a A o/ %
AATITHARIAUTENA LT IR WL W (Confirmatory
Factor Analysis) WAZALASIEHANNIIINLAIRST
faaauuuunuia Aoalilsunsu TESTFACT
wazlilsunsy BILOG-MG d5Un1391Asneyi
fayanenasauannAgu lunsilraumey
Ansnnaesllsunsunisnagaey G
ANFAUN AU LNARALANDWNNTIATIZH
Independent Samples t-test WAZAIUANN

WEASUTIN NI IR RUNN S e AL AN

AU ANBANAUNUSTLNINNAIAITNAINITD

sonrasfaauinliainiilsunsunimeaaniu
ANAHANNNIDLRE R LT A NHAN ST
\wae uazinFauiaunistlszifiulilsunsunig

NARAL AI8N13ILATIZH one-way MANOVA

5. HANN9I4E

NANTTIREINLIIN

1) Tdsunsunismaaaumunlnnig
AngEauLLLlSUIMNN TRt AN NALAB LI

WA AufudnFeudulsenAnmiin 3

o A

mealdidaulanismauAiaauuansiaTe &
AMNINALANFNSTY ataRld1ATyneatia
Nezan 05 Inelilsunsunimaaaunayy s
WinauAimaui A ngandnllsunsunisg

i v e
nagau layna inauaney

o = a =3 1

2) WniFaw AAdnuAniusdalilswnsy
nnagauiuansneiy adnefldadnAnig
A0ANIZAL .05 waLad AT LanssiIAY
Uszidu 4 Uzt wudn Nan19dssiiv
TsunsuAnuATILALazATn1sAN NN daL
FuANIRNAA NN ARAL LALANUAINN
Aniuinldinaafunimagaudioalilsunsy

) [

AANNILABSHAITNLANAIINY At 14N

aad

14
WadnAunisatanszay .05 Taavia 3 Full
P = ¥ °
AedzzesllsunsuneyeIn linauARaLga
ndnlusunsai leaynynliinauapay duiu
¥ =
Arunsqelarasitsunsunismaaauinanis
dsziiiulduansneiu uaznanisiszidiulas
Aziaau Wud1 nan1slsziiuiaaaalilsunsy

luupnsnaiu

a117311 Ursifiunauasasanisinm ancAnmaan? uniinands daslvs




6. allseuanmsiqe

1. Tsunsumamaaey neldeule
menauAssuRuAnsaiu Samand
uAnAneiy atniindAynieadnnseiy
05 Tnefuzunsunimmaneufiaygamlinou
~ Amrauiannmgandnllsunsunimmagaud
lisygyraliinauAtmney anaaziflumsns
Wsunsuitaygyinléinausineuliian
AMNANTTRAaugandt Tl sunsud
synyraliinaudinay Senasduanisn
 ATAUNATRIUVUNAREY UASATALIY
 dinensaidanengal WAnacamamnmnaes
gaeuTumzAmians i liinounmeasltsunsy
mmnmuﬁﬂgnpﬁlﬁmuﬁ'\ﬂﬂui‘:d'\quh
Tﬂsunsummﬁmuﬁ“lﬂﬂqmﬂm’lﬁmuﬁman
fanuansi<ueRuNAS BUIUTATIS
(2549) wudn fmeuiifizzAuarugnansariu
N8N UazAn HAeRtTeAAINAINATN
seaffseurswindaulanislinaudmsuuas
nslilinouAnauunndieafuatne il
ddrAnynadianszsy 05 widuFuiaayd
frauaturageiiAtiadnancdn
ramENINTRIRagsausTudnedalanisli
muAmeuuaznsiilinaudmeyliuansing
% UAZRINNITAN T8 Vispoel,
Hendrickson, and Bleiler (2000) Wu41 A1

R g -
AN ARNInTBgae LN TuAnTineudaann

104

v
matsrudiann maAse frausstrsiussdinfufulalsmaing af wa: wluirimiiumsida danauazedfnnsAnmndwiuealui

%

2. dnGeuliaauAmiiusallsunsy
NIINARBLUANANNNY at1eliad1Atynig
adAfiszAL .05 Tnananinlezifiu 3 By 3
ANUANANAY BeinelifudAyneadiann
32/ .05 Faila 3 FuilAnedzaeslisunsy
m:mna'au?;ﬂqrmﬂlﬁmuﬁﬁnaugqnfh
TWsunsunmaseuitbisygalinoudney
uazFninisqalageshlsunsunmmeseuiing
nsUszidlivliuansinaiu druFungfaaud
auAaiusallsunsunimmasauasnd
Tsunsulaunnsineiu §3suseusnefnlsie
nansseA sy Al

2.1) vnawdufisyfiu uans 34
tﬂuniuimqa:Lﬂumﬂ:ﬁssummmﬁaﬂu
dnfemmauAineuifanainaiulalunng
nagay i lfmauAndiufiisellsunsunas
neseuiiaynalinausmeuuasilsunsy
nmageuliayqalinaudaeuiinan
wAnsineAY uAd1ufudirunisqelanes
sunsunismaaey Wunnlsduwdeam
Aanutrdulauazadiudsiaaasllsunsy
Aansianimmaaaufinsrauiiamed 1ol
AeadaatunimonlEritenanlala vinld
st lutlznduiiliiaoauansinaty
naMFISusaanpiasiLnITANEIT8Y Vispoel
(1998) finudn Hsevudauanniraufiasnig
nuAtrau Nalidudulidn faaudinaiy

- & & -l'd 1
ARLW/Aadunanelanasalusunsunas

1131 Usliunaussisun1sinm ancAnmaens avinendadeslmi




105

mstszqudinun n1999e Tanauszilssilunadiniuiuvsszmalng a3l wa: aluiEllmifinunide Sanauazadifinnsdnsndmsie el

naaaunayy1nliniuAtneunInngn
Tsunsunismeagauinlieynyialimouainey
2.2) Agfaaultugilsviiu

v

nantideidudutianaazsiflumezagaau

a

v o

yuwiineadunldsunsufld19dn Gauld

a

¥

Uselond FengfasulauAniiuinlisunsy
1 o v A T~

nnadav bidnazniurinalaizaly Asng
= ] 1 [ % o 3 a <

s Teamdlalunnsneriu fnlfiauAniuaas
agflaaunisallsunsunisnaaaunial
dl ] dl 1 o 1

RaulanismauamaLnuansaiu ludau

AN

7. TRLAUBLUTAINNNFIAE
aaguanurlunsinamsiaslafly

1. anuan1sIRenLdn llsunsunng
nagaufiayqyaliinaudinauiligoinings
ndnlsunsunimaseud lieugynlinay
faman Raiiy nrsweuildsunsunng
NARULLLLFIMNNZAsAaNRaIAeF
wuLNARLATWYNF AsWau Ml sunsu
anunsanaudnnasld lieanAuAnniaag
lalunnsmmgey

2. TlsunsuiimuIauT Fneudae
3311 Online Client-Server fasiinnaidausia
SN ILAERIUAINe (Database Server) LAz
ﬂfauﬂmmﬂﬁ?mmfﬂfﬁmu%iﬂ (Client) 3ail¥a
fasesasit

2.1) mnacuuddimediintilyunvie

1 o

fdyyraulaid azinldildsunsunneulila

&

c o

o’ll b %4 b 2 ‘JI b4
anysod Axiu wnfiaensldlilsunsuiiasfiag
~ a e & aa
Ny nuBumasiANANaaNAIS

2.2) Ayyrudutaafiianfiaqiile
Plots 1N lfig uNsnt@anmaiu Database
Server 16 nnliaunsaidla Plots 18 auilu
avfiagldiArasnannamasnaslilsunsy sQL
Server Management Studio tagiffd1unnynns
NIABNNQLADS LINBA1Aa9Li]y Database
Server

2.9) ATANIUNIINARALANE

1) L 1 a ﬂl
AaNNRasanuuliliAu 30 LAFaq
A o & A e
3. TlsunsuWauaul anannis

o

o 49/ 1 Vo U 1 »
NIITUN B;IIZQ’PJ‘LILLﬁlﬂtﬂuLLﬂﬁ‘U‘ll’ﬂ’&'ﬂ‘le’Nﬁl'ﬂﬂu

1uagiuAIA NAINITnIRsfdan T
113N INAZATUIBAIANNAINITDANAKANIS

b % ¥ dl 1 o 3 ¥ b2 o
AALITRARLTBNNIUNT AU HABUATABINT
N1TNAFALBLNIANAINNAINITD WAZHAS
4 i d g
TARAEFDAWLAY LNDLTNANITULUL LA

=3 [ | Y b
nMesANEAeNAINYNARY UAZEADUALNII
ANTNONATRIAULES IAB LN LNUEN

4. T3uNTHN1INARALAITNANANIY

N2 3ULULUS NN EFaaAaNNALAa UL

a o

Wyl uananaziiunlinaaauiuinGeu

v
o/ o

FudsaNAnw N 3 uka fearusnlddu
WnGauduisanAneilyn 6 18 ez ldsunsu
A o &
N1sNARALUNWA BN AUTR N TuL L A T
NyangdEmINzantuaNalnvesa

W6l TUAIUIAINTUUZ LU LHUNNT FUANRA

a1177317 Ussiflunauazidenisdine anuzAnmnanan unnanendudaslng




106

L | 8 o

 himsarfuusn msieuiing uAAANRe]
‘ Tulaquiu

5. nvegausanlilsunsunimeasey
AnundannnGauwuudiumunsiog
aAsuRamefidunismassuuuuludtdaman
uazlidiuinuanmegenlunBaudfauty
- midu widlummmaseuieuuziansiinen
savasfiany dafy fifaziintulsunsatal4

shnsfiafuanaliiffaauaniiunas
-

AR URTAINITR IATULZENYTa LS

msAnselifLEanuiadal

samuauuslumesidsaassall

1. Anwnasnageuaaunlanig
1rFuunnunyianisluie (withintem
multidimensionality)

2. AnwrAuaianaeniseuuuy
umdaulszuuAn (Rating scale) 913
anundaunfiensyiule FadunisAngs
Computerized  adaptive  testng  with
polytomous items

' 3. Wmuraddtagaumuaianig
nmsEunnuuIAaMguiuatEesflsznay

wranguijiadszneunyamnaeaunafalny

B
w

7 a9Asznay

matlsgudiann meddy danauanlmiundisiuiuialsmalng i wa: stuimlimifouniside Fasauarabinmadnmdmiugell

4. AnwdEnsdmdeniadey nas
UszanuArMassaddey inusiyRnag
nasay wazideulantmaudiney aluuy
fur

5. Wmurldsunsunienmaauld
nauduiuled vieguisanaaayli
Wiaia3aluiAtandes Lidaadauselyd
Database Server

6. WaunTusunsunisnaseuiiuuy
wiamsAnmsagagnyiieseandwiies
arunedewdns (edudupundad
wuuauy

a1 deniliunsuasidumaingm ansAnmenant uwinandudeadlu




107

neLlszqudia Malde danauaslsvillunadiniuiuwinlszmalng AfaR wa: aluialmfunside Sanauavatiinisdnmdwmiugalml

& =
AUABUN 1
AN ARIT adaL

ANHNDNANIINNT T

a g ‘s[ _a 24
WAPTUANHNENATUTIIATIATS waz

ArrziAnnmAwesresiagaLiLas

& <4
AURDAUN 2

NsREUN U sunTNN1IMAGRL

-

e e m e mE e ———_,m e — e ———— — — 1

& =
AUARUN 3 ‘
s lUsunsunimagay

v
Aulunmagauiuiindeudi 8.3 fou

Tdsunsunimagey

waunmLazEeuRtuAnN NS

1
1
1
]
5_ Tdsunsun1snagau

& <
AUABUN 4

nsuszifiunanis i llsunsuy

-

o)
2ap
©32¢

=2

©
=

2

ah

e

)

=
eD_

=

[}

D

=

s

5

el

=
>

b

z°

mwilsznay 1 Maiiusumndeys

an17317 Uszifuna uaziduns@ne anzAnmanans snanendadesluy




108

mrsrudisnn medde daneusstssiunadinfufivinlszmalng A we: alufmilmiFunidids danausrabimsinmdwiugalmi

‘d

T —— MAamue 3. NS AB.N.

- ar =t
neENeANEENTS.(2553) wars sy e NPIMNY : ananenaumalulatings

1 a o =
MIANHIURITIRA W.A.2553 (Rl ABNNAITIATS.
<4 a o« & o o
# 3). ngawme : TasauasAnnsfuds grityeyn NAUITY. (2550). nsANEN

oo o [
AuduazRaniouet (2.a.0.). asfsznauniianinasans

o . pry : QF = - . |
qinde wndaw. (2553). ladandenasnanis anduladananniteesinia

Guuj aslianugreaninidau TRAEMNIINTEAL 2
=1 as o 2
<ny b a 4
iSanndnu il 3 date dsznalistinsisrdwdulin 1
fanea1dAnEN_RINIA

s o -
dinnuanunnsAnEaTys.

et A anaft UATTIERNN. Inantinug As.u.

G o =
B A NFUNAY : AnAnendeimalulatines

b 4 at
o = 3 v o :
tufing yavia. (2555). dasandenasa ARUINATULT,
o - an a e " o
uafuqVEMensGeuian afimen daudsn. (2553). IRANHUZUARY

adiaraniraainFauduilszoy
Anwnili 6 Feadninnuienfiuil
msAnelssnufnsnauanteil
R 5. Aneiinug AN, QUATITENY :

uvaneAusEADgUaT sl

ANGTIT NIBNAZRTA. (2552). MRS

WUAMARAUANMNAUANINMITITEY
- [ ¢ -
e linennsainadugnEnems
P v o f
1Feu dusutinigaudu

<5 a a «
NSHUANWLN 6. INeNTINLE AR,

@ebd : rivendt dea vy,

s wasaman. (2554). tlauidaua

samsantuladandnAnmnaaluy
szAulsTmMAReLRTITIEN (Uag.)
aniriaTadianauazdantig
Iuingnaenaiia fanm dan1iy
nMsaNTIANEIMA
AIURDANIABAUNLUDS5 WAL

AMHATAYIINSITEUATIAAIAAT
< w & e < <5
AHUNUSNURARRNGNENINTITEY
FAdiarERTaninFeuty

< s
UszouAnmniln 6 Fanmdninanu

o & o~

ANUNMSANMNATAZING L1A 3.
NETNUS NA.N. IFTAN ;

UINENRENUNATTA.

o o o ¢ o <A 1
e antsue. (2550). tlasundenananis

anaulaidaniinAnmnaalussau
tlsznmAtsins g 18w (Ua1.)
FadTriaeIaeianauas e
1ihgs Tuinenasnatia daim
AUnuAnE nsTuNITENTIRNEN
MARSIUADN. INENNUS AD.N.
ngamnwe : inanenge matuladings

% =
AAUINNFULT.

g1 Ussifiunsuasdsensdnm aousAnmanans unninendedesiul

S



109

matssgudiann n1539y danausziszfiunadinfufivislssmalng a3 wa: uluimllmifwnsidy dauauazadinisfnundwiugalul

Green, B. F. and others. (1984). Technical Educational and Psychological

Guidelines for Assessing Measurement. 63(5) : 791-808.

Computerized Adaptive Tests, . . o
Vispoel, Waiter P. (1998). Reviewing and

Journal of Educational )
changing answers on computer-

Measurement. 21 : 347 — 360. adaptive and self-adaptive

Loard, T., and Nicely, G. (1997). Does vocabulary tests, Journal of

spatial aptitude influence science- Educational Measurement

th subject fi es of
mafh subject preterenc Vispoel, W. P., Hendrickson, A. B.. and Bleiler.

children?, Journal of Elementary (2000).T. Limiting answer review

Science Education. 9 : 67-81. ]
and change on computerized

Morton, Susan Lenore. (2004). The adaptive vocabulary tests :

Relationship between Language Psychometric and attitudinal results,

Leaning Aptifues s ihe Journal of Educational

Perception and Production and :
Measurement.

Production of Foreign Speech

Wainer, Howard., and other. (1993). Test
Sounds, Masters Abstracts

Validity Measurement, Research
International.

Report. Psychometric Methods
Olea, J. and others. (2000). Psychometric

Program, Department of
and psychological effects of review

Psychology. University of Minnesota.
on computerized fixed and adaptive . o v y

tests, Educational and
Psychological Measurement. 21 :
157-173.

Revuelta, J., Ximonez, M. C., and Olea, J.
(2003). Psychometric and
psychological effects of item
selection and review on

Computerizedﬂk Adaptive Testing,

A11197 Uszilunauazddennsdnm AnzAnmanan innavendedaslud




UNAUBUIAWUUUUTITENY N1TUTEYUTUUUN
“M538e SanauazUszifiunaduiusuissamdlng ased 23 : uluiadlwmidunnsdde Soua
wazanANIsANWE T U Al
Fuit 28 - 30 unsAY 2558 Tsausandeslnigan Jevinidesl




wangruusznaunsihuanululdusslevidagnatugusssy

TdUsslovinedanuuasyuvy



Touselovulunrunisiiusnisg

TsauSgumAuna ¢ (Urunatntni) 91tnaLiod JNINYLaN



uya-laUselowii-01

wuunasunIsTiNauIde viauadwassalulduselovy

.....................................

nshiuldussleni
- mhsnw/yena lainamAdelvldussloninedinla @evldunndn 1 de)
(V) 1. @arms Wseseygaziden

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................

Wansrytwmdngrumadilulduselend wisuwuuvdngrulsznay
wdng laun aoerevausldusylomivasindaulasdounena ¢ (humat) luns

AsusasmathamAdelylsuselovd .
A BIRANUITMNS ﬁm'uﬁwuﬂnﬁgmmmaﬂ'/ Cuueiren

..................................................

.................................................................................................................................

%

Y ° v ¢ @ ] ' v o ) v
vanewg - Fiusesmahivldusslevderatunaud/Mavivise/dugusw/yrradidwasululy
- arswuuvidngrunmihlvlgusslenisne |
w1y _valiviiuuuuvangunuileayudieiudinata



1 }73 '3 o/ = = v 1
MwangvalduselevivastnisaulsasgunAuIa ¢ (Jrunanauin)




Touselovulunrunisiiusnisg

15 USYUANINTZINGT DNDENINGS JIMIAEIVAN



wya -useleni-o1

uuurafumaimanuide wisruadwassdluidusslond

wie wie swsdiansd GeanmisniluunmmmessuramiamnaSmnEumneiae
aaufaes WA dwfuindeuthulefneii 3_aelddeuly
namaueeuuAnenIfy
viwllasems ___ensnsd asdienifiund . adioye .
iRnddndde/ddwdde__ ynenuge. Qﬂlﬂi ............ Aouz/mizoan.apefineeend .
i‘}aﬂu"zwmﬁﬁwuanu'm'lﬂ‘l'ﬁd'su’lew...-.Iss&zﬂuﬁmm@ml-mm.aam:i;z Jmiaasya)

mahiluldusslond

mhsyw/yaea Iiiwanitelulivsslenimaamnila meuldnnmi 1 48)

() 1. @3 Wsaseyseanden

............ 1) askislemilugmnsiiin leaindoldnlidasiumosnmesouiidiomn
panvR vesmuasuaziuasaumamaniumsfiomseluawias

° ¢ - ¢ - o~ vay a vi X
............ 2ahlsdwyuasluhledunslsudny delvinSoudlismslanetiu
() 2. @eensranie Wamsvyneazden

( ) 3. Baulewvs Winseyswazidon

( ) 4. Bomrled Wsnseysiwasidon

Wanrzytmdngunmnilvliuslon! wiesuuundngnuszney
e YO 1A A lisrlemiveninGoulsaSeuafionssine suonafimaz dmde

o 2

aaman. Jumameseumshsnsummasaumamiamn S iy Bensedionaiined

gnumu €J‘B1H’J$—Jm‘f T\“ aw
quﬁmﬁaﬁ 19 mﬁﬂmu IDR

weilnsinse. 087 71071571 Email ; . Udom biyg @ Mmml@o«ﬂv

wng, - g3usssmahlliusslenieraduaand/shmimsnwiipruaeeaiiwaemiluld
- m‘suu'unans'mn'ﬁm'lmﬂws"'iwuﬂ'w




Mwangvalduselavivastniseul s UaNaNsEINg




1 3 I3
awaneaules www.stp.ac.th

C | [} 202.143.161.116/stp/

G Google BS Hotmail [4 KapockCom &) Sancok.Com @ YouTube [J wivhei @3 YouTube

TsaEau
® wssSatsaEau
2 idisuyaains
® AsanamwAanssu
% ayauinu
# JlgimAanssu
@ smmslssndanius
L ] dssanug
® Tasamis/am
% neannin
aniluaa
HEBUWIIM NS
a@nauduin
contact
blog
ideo
ssipy-Hmlsan
msEaudinan gahai

dansSausiaien a31101

danis@aunaien a32207
danisiSausiaie 43120

waaauATUNIawIAISIENY

TR
3

Login....

Username : [ I

Password :
uhszuy

[ d@vasaudin ] | [ Auswasin ]

B curviinviomun 28 au
-

[Kate]

pour

KoviSau DLIT
aAswlonanonasAnuwinwiou
£

.
ms::/ anug

oo e

EEI=Ee 3

dun |

AUNISA  U108NS  ASTONUUND AaLsUMW auu:ﬁuu Admin

Tesounszsty 1 beea

UnoUssEUIUS

@ [ 27/w.0./2558 ] tfgnnun iniEeniaisuiar il

NSTN ALINAINSTY dunadiows: Saudadenan (47 /) Tao admin

@ [ 3/a.a../2558 ] msissquslnasasasant 1 dssiilnmsdnun 2558 ui 5
@atAu 2558 ( 503 / 475 ) ao admin

@ [ 2/a.a../2558 ] viu ua aau aumml \nuummui'nimsum uia 30 Ausnau
2558 uaz maTsadoudi, =2 A (373
612 ) Tau admin

@ [ 10/ n.A./2558 ] Uszmidsudias Agaas11d dunnisagAauvnaas { 1660 /
294 ) Ay totsapon

-
Num 1 Saw

i@ [ 18/w.a./2558 ] Tsai3! Vi SnensudiAsAa L dhigniteihasm
sEday @iunivasaas 3w ( 9715/ 3557 ) Rl Totsapon
@[ Blm ./2558 ] g S if il eEAs

g

sEdau dunisagaasi ( 59568 / 35500 ) Taa admin

@ [ 27/4i.n./2558 ] waunsHaUIAIMSAMAGISEN BWEssal ( 28745 [ 3225 )

1ao admin

@ [ 8/u.a./2558 ] msnmmuamm-munmms Asa% 8 ( 831/ ) Tan admin

(@ [ 27/w.0./2556 ] avifavisnnadadlg Tuaiisianisia DY
ucu (806 /) Tan admin

I 27/ w.0./ 2556 ] msunviminuzaisws=inanizninis asen 7 ( 1874/ ) Tao

owriomun... &

ASm" 1an : admin amma (an : admin

27, na= 23, e

“(5/1) HRARRHA(5/1)

> mﬁnwnmwﬁnﬂﬂgmm\wmuu » midaRgapuMa weraginsnidanat
ahsrmsiG El o vszaginsaldann
asilavizonedadfanauitaduisunsia

UATWAIAILHUAY

@ (21/n.q./2556)Forward Port { 987 / ) admin

@ (7/%../2556)\\\"S w1l ilandaauyaiia\"\\ { 1331/ ) admin

(
(25fu1.8./2556)qnuswianass A ( 1461 / ) admin
(
(

23/u1.0./2556) Emnlsidmanstiaacls #27 72 (11423 / ) admin
23/w.8.,/2556 ) oueule ( 1138 / ) admin

]
]
]

ewrionuo.. &

[ o [0
-2l video

o= I HU-HalaAl

mMsizau@sau gatul

.

N S BB W e =

Adminmiswawor

wnIswa ndivseIng
jannunisTsaGou

chevdns

AubRaut
msznsEaugnisaTuaTiEw
NRUEISTASIBHUSN IV
AFUTISTASIEHUSATETT
ARuEnSENSEHUSERaATT
ngusmssnsEougdaau
nudscAISERUSaniaT

nfumnsznIsESINE

CEPPPPPPEPP

numnsznIsEEe

dnasLimm

8 i 19/0.0./ 2556
flaiauanei 17 1P

% v 17 au
o v 534 Au
o aacuiaomd 567 A
B aaaoui 8909 Au
8B aaai 130123 A
88 saavionua 280254 Au

IP masinuda 223.205.182.122

0280254

FanmsEmsipith 3831101

FamsEmsnith 232207

ﬁ:ln_"'_"-_:' R T oA 1'11 ma

MREALAIIUAEV HKASLE I

(Showyhide IP)




e s Tusnsun Ul

www.mcasat-naruemon.com



ﬂ']Wii']?JL%UI‘Uﬁ www.mcasat-naruemon.com

&« C [ www.mcasat-naruemon.com 9 =

it oy [ Facebook & Google R Hotmail [Y Kapook.Com Gl SanookCom 3 VouTube [Y wivhui EB YouTube

TUsunsunisnadaun2iunuanion
dmsuaniSeuduiseuinndi 3

819738 3.V
HA.AT.AANT

Tsunsumsmaaeuil 1#5uyumsisesndnineuauznssun1sidourania Ussdid 2558
uay
NugAnyUA15ITssulszinaduseld Usedrlaudszanm 2558
AnsAnTmans unInerdoumansaiy

Amiinangiansldilsunsy |
whdTlsunnmasgay

- Clopyright © 2015 MCASAT Program




