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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. 



Khunkrai et al.          2381 
 
 
 

 

Figure 1  Shows the development of test  bank of scholastic aptitude 

   Step 2 : Developing multidimensional computerized adaptive sc 

1. Creating a test and evaluation form  
consistent  with  the content 

2. An experts evaluating 

the consistency of  
the content 

 

3. Analyzing  the 

value of IOC and 
improving it as 
recommended 

4. Preparing   

scholastic  and  
aptitude test 

 
5. Testing scholastic aptitude  
with Grade 9 students (1 h) 

6. Analyzing the accuracy of 

the structure and examining 

the parameter of 

multidimensional test with 

TESTFACT program and 

BILOG-MG program 

 

7. Selecting item to test 
bank 

 

 
 
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. 
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1.Inspection of related 

documents 
2. Developing test 

program into a handbook 

 

3. Creating 

evaluation program 
and handbook for an 

expert 

4. An expert checking and 
evaluating the quality of  the 

program and handbook 

5. Analyzing the results  
of evaluation program  

of  the expert 

 

6. Improving the 
program and 

handbook as 
recommended 

 
 
Figure 2. Development of multidimensional computerized adaptive scholastic aptitude test program. 

 
 
 

 
 
Figure 3. Using the multidimensional computerized adaptive scholastic aptitude test program. 
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Figure 4. Evaluating the multidimensional computerized adaptive scholastic aptitude test program. 

 
 
 

 
 

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

 

 
 

 
 

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

 
 

 
 
Standard Deviation  
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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 
achievement 

Test program 
Aptitude component 

Verbal Number Reasoning Space Total 

Thai 
Allows reviewing of answer .859** .173 .058 .270 .796** 

Does not allow reviewing answers .680* .147 .148 .177 .399* 

       

Mathematics 
Allows reviewing of answers .766* .856** .802* .858* .759* 

Does not allow reviewing of answers .644* .774* .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* 

       

English 
Allows reviewing of answers .860* .152 .155 .257 .599* 

Does not allow reviewing of answers .362* .098 .067 .080 .285* 

       

Grade  point  
average 

Allows reviewing of answers .732* .855* .835* .848* .757* 

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  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  S.D. F Sig. 

The statement  and how  to perform 
the exam 

Allows reviewing of answers 79 4.27 .56 
16.198* .000 

Do not allow reviewing of answers 79 3.94 .64 

       

Attraction of test program 
Allows reviewing of answers 79 4.20 .61 

14.514* .000 
Do not allow reviewing of answers 79 3.86 .71 

       

Anxiety in the test 
Allows reviewing of answers 79 2.79 .83 

.722 .397 
Do not allow reviewing of answers 79 3.13 .83 

       

The general  opinion about testing by 
computer program 

Allows reviewing of answers 79 4.09 .57 
22.746* .000 

Do not allow reviewing of answers 79 3.65 .67 

       

Overall 
Allows reviewing of answers 79 3.95 .42 

24.429* .000 
Do not allow reviewing of answers 79 3.64 .46 

 

* 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. 
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ilf,1 rrax r,il1fl Fr o rJ fi c rmo iuuul\ u fi A
9

(Multidimensional Computerized Adaptive

Scholastic Aptitude Testing Program) ti

ounll n"[#vxudl nou ttavIilaun?:] n1?

vr Fr6oufi tiloq6u1 rl'[fi m rudr mol I:l aunerlpr
dtuyd

s v1.l nilfl 1Tl 4.i n,t 1 nu un y zu601_l lJ Ft?1lJ

6 er ui u Bi ahl ? rn ?:.J n 1 ?yt Ft r{ o l yi.t z Iil a un aru

unn rir.rri'ur#otri o d'xta lpr nTil aunaild 4a+u
-!4r43

T{ Fil U'l fl US U :J fl 1 e ttil y ttil'l n'l e fi n 1t1 Fl O fl .: 6 1 fl

arfry unra1fl o1fi fl fi ao nr nfi or ril rir n,:rru
Auu

61ln ?nfi 16s 1 n n1 ?yl Fl 6oufl o.i fi r{ ou uri n y nruq

rfiatfi r:1ufiorynlun1?16o n fin:sr rior,lio
r d 6v

ilevnouo rEn un y'lff r:]ufi o"[un'r r{nrn''l ?6s u

n1?6autlX fi 6fl utfi dr ers nx1 iln1fnfl o.r Fruro.i

6.rs y rfl uilayTntfo sirtfi t d ruflu rin 6sufi

ovYu4ar!-aJ
nrarq yq:rfuforJ l Hn:c1ilfr a 6nri'.: r:lu

ttu?yr 1{'[un r ar(zuur n 1 ?yl n 6 oL rrllr]f,u
yav

rlrN 1v ne fl no il1\x rnoiuuuvr rafi filurflour
q

J rxr
0u1 no Lr_l

z. innrleuas6nrai{Er
av JJa- , .i

n1 ?QS Er Fl ?.rUu 1 n 61il eud.i pl t1\ oTt F}Iu1

Trl e un rr n r ?il Fr r{ o 1r n e 1 u n liFryt't{ n r e Gau

rrr u :l ir 11, r.J 1 y fi e fl no :j yt^ e rn o 5u:l un ufr f,{

evv*Y-4a,i
a rra fr rin []s u.fi'uriot:l fr n:srfl fr 3 n1fl1fi

rl ouh nr ail I u d 1 n o xfi rn n ri 1.r ri'u drii
v

,i'n n:.1 aya,: r{'rqyr r y rftfl
q

.!rdd
1) r?\ 0 [:l efl L rvl fl 1_] 4 run 1il 1Ia.ir

Til e rrn ar nrryr Frdor-r Fn'lrunrinnxnrrfiuuuuu

rlf,u rurryfi ea noilfi ? rrloiul:-Lnrafi fi drufiL
q

v d 3 u a a! ^.i u

un r?uuxutJfi'ail fi ntg'Ilyt 3 R1a Ln 1.10u L$n1,
ojyl?uFr1naLfl ttnn Fl1{nu

2) rfio l:-13flu rfis:r zunnra:iayrfiu

til eunat n r?fl n6aL n?1 il nlipryn.i n raGau

Lrlrr:l fL rurl 1 yfi I fl Fto il fi ? rn o Suuuyrufi f,
,q

e v v d J v 4 --'arviurin r3fl u"ii'uil-n fl il fi n te, fl fi 3 n 1 fl "[H

tl o utr nreyrcudT nord rLnn ri1{riu

3. flautflnnraiq-er

"ltourlnfrluileytrne
. v d J v 4 a,! d
1 . Un r?au{u}Jf',rJ:J finB1:_lYl 3 lJ

n1 ?fi ntgr 2552 s1 nT?{ rltlulud.: rYn d rrin.:ru
Vt

4d4v46
rflFl?\umn1rfint91lJflutJ Ffntfl LuR.rn

y d 4 o - lA
nveuoon rsfl.it1ru0 q1u?1J 15 tflFt?\uyl ,tll
vv

r{.rfiu t+s,s21 Au

f, rt"it. layufi uzua ltnyiq-enr:fi nv] nruyfl nrrarnni luriyrfl rn"u lfi il.r1ilri
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rnak$fionn nrfiia {aflnrrnulsriuandnrfirflrfurlr;oralru ri.rC t.: rr&rTnllrrif,rt.lnrrir[r, fa{aua;rAfin.rdarr{r*irqnluri

!

2. ng{sail ilntfinrr 2ssz c,}n 3. uuudr;rfiuhhcfl?ilmsdfianrt

lfihlrunnr tdruhr{rdaffi1ru) tfinurnn

r!,

{
,3
,i

l
j
i
J

,i

j
j
j
j
t
t.*
rf

i
.

.j
rl

tr.r 6H u1u#.r rTn d rrin.r r u m n dufi n t fl n yr

rhauflnr*r lunrnnsfuaanrfitnrufro {ruru
15 rnnfud r.Jilrf.lel g5,482 nu

dautifrd,rurfouT

a.l1xnfnr1{ n1,iiisun,tu uuQ n n
da6

nqnfrro.rrvrainlnu + aldrlrsnau tf,ud

o{d:Jr;fl oua?'u{ntinflNnrtn (Verbal Factu)

ardilaunou n.trunriof, ludru"ru ( Number

Faetor) a.r irltrnail R x1 uoria fi ru ru q n a

{Reasoning Factor) uncaldilrcnounqrJnlfn

f, tufi f, filr{ud (Space Factor)

- -{o - 4u
4.tEA1lUIn1??qs

aut
nqiln2aE--l{r

r . rin Fuufuriosufi ntrrfl d e,{ru.lu

nr efl nrrtia'aufl nur tunr n
_- ,r- , - !l d o I
f, s?uaonrofl itruua Ba3il,tn1r{lJ uuuunlil
,j

fi.rnau (Multi-stage Random Samplrng)

e. ngfieau 4ruu lzauqrnlrufisu

r.f, a I frrrfn rlfl ud,J ad r {i {rr fi { ?i r n t rda n

r&rutq1;q{ (Purposive Sampting)
a a llrtr -um?a{tilailLtLun1flI{a

1. uuuila*fiun.tlilaonn6a{d0{
t,&ttrur ruu"ircfi a aourTual irh;narr Rrilu

v,
$ilsFt1un.hl1

z. ttuuua{ouR?lilnlinn,t.:n rr6uu

$uurjrda {Multiple Choice) O frtrfion

c{ruJryurrurh (Rating Scates) S r;n'u

+. ttlrunrunlr?t nfi ail ar1ilfl fhyt,t{
dtetar

n1*?gutruuilruruil1!6qanail$ir rnaiuuu

nqfi f, drufurin 6aufufnsu fl nurilfi s
nT fl"lf; rd o ula n r ryr r ud., urd no, n dr,r riu
,{ruru e trJrunru tf,uri hJrunmdoqryrnl#

?r?ild'lnoil rnstilruniliilriuqrgr n1fi nru

fi1nflu

5. dfianT rt{t:huflflin,lr?rafiau
v4

nc r& n tfRfl rq n trEau ururJiu rurr T frta
n aufi r rna f uuunrlfi fi dr u$ufn 6uu,f,u

rloarrf, nrrilit s n.ralf, rtaultn rrrru
oJ
n1noililunnn1.ifiu

o. uuuilrflfiunq,'ttJ tul.r,rssil?Bir null

rJrufi ulrlrunru ua;{fir nrr1fi lrhunrr nt
yr n s au ff ?1 *r nriayr r.: n t r?au ull :Jfu rull 1 r
fiesnailfi"lrnaiuuunqfifi ldruiu

7 . uuu:ltyrfiutrhunnrun;{firnrr

1fi trJt unru n1 r?r ns ou n,r 1 il nlin n1-r n r rfi su

*uu d fu rutryf, ra nalf; r rna fuu u nr.gfi fi

sirufurin r?a u#urf6ur fl nmf, fi a n,rulfi

riouh ntyrrudrnaud nnndtrYu (drufu

n3finau)

8. uuurlrsrfiuhh*Rsrn,,rflta6au

nt'lrfi fnxT rnrrfilfl uuuuilil ruur ;fi r a

naxfi"rrnaiuuunr4fifi druiurinfinuf,

c$lrim il:!fitrmunEi{anrifim*r arusilnrntrrr* lurlnarf,ariadurl



103

n1il-hr{il#iiul nr:i{s c'nznunrirrrfueia{rvludurdl:levrrntrr n*.rf r,*, uTuvriarilurifrunrri(Er {FreJn[nynffnTrfnurdrufqnlrari

fnfl il dnr*rflfi 3 n1fl"[fi utouttnl?vr']u
olvvd

Ft1 Frolrfl UAn n1.rnU (61UeUUn Lrfl U)

d9
n1?tnu??u??t{ilo}Jaq

av o Y t " a av
n1?aqa lunt{u Ftlruunl??sa 4

,,
riumou tfiuri riunoufi t nTmnizuulnd{fiodou

vd9tFrl1lJnunYr1.:n1?r?flU riUmOUfi 2 n1?

rniBil u T t rl fl r n f il n 1 ??r Fr r( o u Ft 1 1 :J n 1iFl vl 1.i n 1 ?

6fl uuuuilfu ru:J1vfi I fl Fro wl^ r tn o 5uuuilv fi fi
I

Yt

sfumoufi 3 nr e"[fr ftl a un ril n1 ?vr pr dolr ne1 il

n for vr 1.i n 1 e r?s u uil u il f,:r tra il 1 v fi I fl
ad^aJ!

FroilT{,lLFlo?ttltlJv,{u?JFl unvflun0uil 4 n1?
q

rJavrfiuru nn r rlfiI:l artn ril nlrvrordouFre'ltJ

n fpr vr 1.r n 1 e r? fl u uur il f,u tu tJ 1 v fi x fl
a r aa d a -!

Pr o lJ ?r ? tFr o 3 Ltx u 1\ 14 il Fl ( ?1 fl a v [0 E] Fr tll u n.r vr
q

ua n.:ltlunrn:l avnorr t )

afi 6 frl#lnr ai r n ar sri{o r a{
Aoidgrvd
c tFt?1 vu nruRlYr tFt ?o.i uo nefl n{u

q

Fl x 1 xJ 6 o n n fi o.i eru.i 1.r { o r{ 0 il flx o.r ri'rl av n o u
arf,,l tFl ?'t v14 Fl ? 1 ti tvt fl { m ?.1 rfi I Tn al a"er.l tpr g n I e

i r pr er vf'o.r ri'rl av n o r rfi q d u{u ( Confi rmatory

Factor Analysis) unvirrrarvd'ri1il1?1fi Lrlof

{oaor ruuilufi A fiqutileunail TESTFACT
9

unvlileuneil BtLoG-Mo dt,liunreirneryf
vAodd
{ a ru n rfr o m or 6 o il r{ rJ il fi {r u'[un r e r:-Be] u ri4 Er :r{d8

AruRlv'lflort:launarun1?vlndo! iltu
f{ 1 ?6 U Lyt Fl fl A.i rrll 1l vt o 6 o u d 1tfl u n r ai r rr ar vd'

lndependent Sampler t-test u0vfi1uFr?1tJ

f, a 6/o ^ C 4J

ryl il.i Ft 3.i rlt.t ?\ fl 1 n ?ru d''l rfl un r a lr-Ba :i rfi fl u n r
^ifrru :-l e v R mE a r,l dr fiu6'a vra.i 1.r ri 1 n,r r il d 1 lJ 1 ? n

, Au, o t v
?? lJ1ro{ fi doufr lfi q r nftl ? ttn ?]J fl 'r?vr Frr{ounuq

rir rrrr r a r ru1 ?nfl o.i fi d orfi lfi q r n zu a n1 ?6trus

idd
rq6fl Lrav rlFfl il rfi ailn1 ?rlrvrfi uT:l arn ?iln1?

Yr fic{ou fi 'runral tnet vd' one-way MANOVA

5. Hanl?as-Er

runnrei{flilL"ir

t ) trJerrnmnlavr ndoil aelilnrinytl{

n1r6fl uuil:-Lilfu ru:rrvfi QEr Ft o ilfi e rnoiuuu
AA o d Y v 4 o,'

v{ufi A arufrrin fisudurinfl il fr nrgrfl fi s
osJ k o i t v 4

R1fl Lm t{0u Lfl n1afl luFl1Floufl ttFlnn1{nu il
i t u r du 9 v aa

n ruR 1 v\ yl uFt n n 1.1 n u o si'r I fi rifl d r niru vr rr afr Eqe

fi rvpiu .os Trrfl lilaun?iln1?yr Fraoudoururn7U

tfi ucudr mor fi n run r n a.: n.irftl e un rlJ nl?
9q

!r , qe
vr Pr f{ ouvl t}.J ourx 1 Fl Luilqun't Fl o1lqU

z) rin 6fl u fi ner:.r 6 Br uluriotileunrx
i t v t dv o v

n1eil n6oLvr L[n n n 1{nu oE]1.ilJufl 61 n fu vr1.l

afi fi fi eyrr"'r: .05 unyrdoi rnaryf'uenrlayrfru

:levrfiu + rlayrEu yrL.i1 zuan'r?ilryrfiu
v

1:launaru fi rudrfi uqr unyi6nradr rfiun'r ?do:r

fi runnrruQ mnftrnlunreyr ndail ttnyfi rurr.Jru
a o .!u 'a'6nrfiuri',rlil rfru,lriL n1rfl ndoL fiQflI:launrr

a d4 t v I aa

FrotJl\,1 tFto?l.l Fl 1't il un n Fl 1{ fl lJ 0 u 1.i N
vo-^^!'

ris a r nr-ru vr r.r a n m- fr ey d'l . os tpr svi.l e fi Iufi

rir rqd aro.rT:leun at fi ourur nl#vnud rmoua.rqsq

,., f,rr'
n,i rT:leunerufr lri ouruT mtrTyr'l ud r n o I d r r,r f,uqs

fi run raq.r"[sfl 0{1il r Lrn ril n 1 ryt ndo:l fi zu n n re{

:levrfi utri um n rir.r rYu uay,.rnn1eil?yffi uTFrfl
v

n ?fi c{ ou fl il"i 1 r{ n n 1 a:l av rfi ur[.r a o.rTrj r un aru
{q

hr
[:JUnnFll.inu

6111e11 rlry[]JUzunUAylqiln1?fi nrJ'.l Arurinlf'Ii1fi nr ilu1tllfl 1nu,tfl { [1r:]
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n1,lhqrir$n rnfi{s {annsa:rJt rfiraarbnfirfud.rJrrnrrtnu it* utn: lturi'ariluriinsnrfiu iiaaeuos*iin,rdflffiftufrrqa1nri

L

6. efirJeraaanlit{s

t . trjeunrxnl??l fi {rail nrfl1fi rliaulr
"Jnliyr qu61 noufi unn s{.I.r rTu fr qrunrnfr

^vdd-6r6t2. Unr?auiln?1ilff Rrfi Urialrjfunrfi

n l ryr fl r( 0 il un n ri r.r rTu a d r.r fi rig ri,l dru yr r I
ctfififirrnlu .0s Insflnnrerlrffiu s fi1u fi

n'l m n 60ufi arpgrnlfi il1 ud 1 nsu q.l n'j 1

I:J runrun rryr n c{ ff ilfi Xrio qrur n1fi yr "tu ir nau

yrnctou fr rtinru 6 n niufi fi siaTrl, un?iln1 r

B m n ri 1 { rTu uoi tt,r u fu f, run r rg.rl,qtr o.t

hjrunrxn'ufl a6au rfl unt:lryrfi urfi srflu

ne1 ild'l(uls Bssft ? lxfxaftru altrl r un err

Jyer
rfr aei a{ riu n r eyr rulf, u?a zrrulrilfi r[r1fi

nanT ri{aluilr;rf,udlrifi aq1r unndtriu
nnnrfi {Bnaanfi arrTuntfi ntnrar Vispoet

(1 998) fi uu.i,r {naur{rul'rniin"lrufi alnrr
ucud r nou fr rlfi fi uriulfi r'r f; n a u $lo n ?,r il
6arrluln.lr r frru o1qfl dnahlr un ru nrr

un n ri r.r rTu a d r.r fi rft, d r frrg mr*fi fi ii e;n"u ar rrr unn sirq rTu sdrsfi ria d r frgrr{*fifi d

"0s InflIilr$n?un1iraf, aufiaqrg,rnlfincu r;du ,os 6'0f., e firufirirradaro{hhunrr
i . .irnaufi 4sun1fl {{n"ir1:Jrunrunrmr*ord

trriaqry rn1fi rrud rnau arqq yrf, untnr
c. .lIdr un rufirqrg,r n1fin rudr noulfi r{r

.e c iaqrul n luil1uR1 nou .fi rnranrurrun'r

*1f{ut?t 6sa{uuuyl nfi ou ua;ritnrru
!

rfi u.:aal rirfl slnrn[ 1fi dr n.r,run1il1?n ra.r

9a
un s fi run reXllrm.rhJe[ntilmru a nalii nn

i*1u61u'Irntarf; nauqlndrTrJaunruiil*i n.rrrJmfi ulri unn rfu riu t{ru iu a g{naufi

n?'1 $ fi a tliil riahje un n r o.ruraurriootuo

hlrunrulri uanrirrrYu {i{araurnafiilns
arn n r f {a nta f; rJ rvrfi u firil'

2. 1 ) rinr?aurf,ufirhrrfiu annre iia
dudarqq; rf, ilrfl r,r;6r?:Jmfi ra{ fi ctail

-, &Jrunrunr nnnrnaufitriarlrpr n1fi vrruiuau e e " J J..il nno.!n'lfytrunrnal ui anrrurlulqlun rt

v, aaauduqrg r nt?nrufr r nau unrhJrunrr
d a, iRnt uwfi r il rirrahsralrirnrrxs{1r1tn nr-aeorfi triarlrgr n1fi yrrudrnaufi Rmu

)ao

.. {mu'lunrrdrutru rir1fi qrunrnrarhlrunru
j

,. rnilfi 6oufi aqrgrntfiyrud,rnaufi ri,rq*n'lr

4-. - ae - -e dilrrn nn nrri{ara.lfr r.rr{fri rEsrur ranrf,

Ascgl rnu.ir {aaufi fi rudunm:Jfi rxrearJru

r-i {cauml'i'udauhn.u1fivrquftnaurar

':nr rlrilfi vr ?ud 1 n au $nn rirI ffua ti r,ofi

,&6rfrrgvrr.:nfi fidrd'u .os usidrufu fi aaufi

.1ltuirnau un:n,rrlx"lfinrudrnouhinnndrr
a-
nU BAiq1nn1tfinfii{O.: Vispoet,

',$lendrickson, and Bleiler (4000) tudr rir
nr ur enr a.r { na u rfi rfurdrnia a uf.:q r n

ddri
t+fi c't:J 6 1 u 1 ?n {q n ri r rs6 aao.r d r nctr!6ndonrmcraaufinanaufi rmai d,qlri

1il s1il 1 ?nlar fi cau rru.j r.r r{ ruttn"r r1fi

:o
t?vttu nlnou

nrlfr m il*6uan utwl{antfinm rwilntnmrra$ uurtnardsri$fluri
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I
d q, o I

vr n 6 ouvt o 4ru r a [1, yl Q uFl'r Flou].t 1 n n 1'l

T:J a un eu n r evr pr a oufi triouru 1 rr"Lfi il rud r mau

2.2) nrafi.aourflufirlayrfru{q E
v

,r nn'r ?a{fl Lfl urciufl orqs y rfl urvr a1 yn? fi d ouUq

6 d , o c r ln rau v d
rflu rfi a q fi u r T:l ? u n ?il fll:l'[ri rin rT fl ulfr{

r o ol , d a 6 r o r

tl ?v Lu{u {'t Fl 3 zu 6 0 u}] Fr,t 1 tJ Fl Pl tlrul't [1] ? ttn rNqq

n1 rvr a 6oiltri,irs vil cud r norlfi ra?otri fi rirr

fi :l avTtL t rilil un n ri r.: riu ri r'[r7 n m I 6 n rfi ul o t
uAd,6r

rrafi aoufi fi rioTil aun eunl avrFldoxn 1fl"[fi
{q

lrroihrd
t{ o u Lfl n'l ?yl I u Fr 1 Fl o 1_l 

yr L[n n m 1{ n u Lil il n e 1 N

tv
Ltnnnl{nu

z. {a raua uusq1 n n1?aq-Er

{o rauo uus"[unrmir ruanrai {efldH

1 . s1n ,.{nn't?as-rJilil.i1 lilrrrne:l nte
i dy o d

vr Fl 6ouyrold6u1 m [uyl ?un 1 n oil :J q6uR'tyt 6.1

n,j T Trl aun eiln 1 ?yr n 6ordkiaurur n"[r]vr,r uqq,
dr na:-L rr-.1riu n 1?fl-zu u"rILla un ?il fl 1?

v
il n d o u rr r r rl f,u r u r.t 1 y fr I fl Fl o !J y't^,) r m o iri'.1

ruxrr ro n fi rr rn y?\ufi 6 neelt'zuurh}ft.l eunarq

d1 il1 ?nil1udr noutfi rfi oa pr rrrr:ri nn rir.r a

lq'[un, euorao:l
tu,

2. I:leune:rfi d'ruurfi ufl rir{rufi on

fYl-rlt Online Client-Seruer fiosfinrarfioIrio

' 4i rr
3yu'i1.:tFl?o.tttill'tu (Database Server) unr

nro rufi r rmoiso.r filfi r'rud'rtrl (ctienO 6irfi fi ag

4 v vdu
?\.r?yl.iFl.tu

2. 1) v1n? $-n 6 rJrn o 5rfi m fi :-Try r,l taio

fi d'ru ru r rutrifi q yrirtrXTrleunerviT trutfitri

vv

a r u ani d'.rriu r,lr n fi ot n r etfi Trl a un eru fl q y fi o.rg

dv a d d

fr dru ru r ru6u rn o iuinfi 61\o d rJ Fr? ?

2.2)d'rU rU 1ila il r n o 5rfi m fi o.r ufl n

ptots rdolfr d'ut1?n rfi ou riarYl Database

Server tfi urntriar:r1?nrfln ptots 1fi ,irrflu
, 6, di ^ r< o,

s y Fto.r [,x tn30.r Flo tJ ?\ e rno rT n{ tll, un til sQL

Server Management Studio lnrafid'rurr-unT r
aC.'yn.r Fro rJ T\,r rFro ? rvt od r aor rfl u Database

Server

2.3) n??d1rfiunreyndoilfi?Er

noufi I rmofdruqutil rfi u so roduo
tVV

g. ftlaunerfi lt'zuurfi ufl fi rari'nnT r
o !, t vrv , t y

vr 1.t't uvt,.J g{ o :.1 u Fl n v n u I pl ?u "ll o d o u Fl't.t lt o n uq
Vt

n^uo ei rYr ri r n,r 1 :.r d 1 :.r'r ? n I o.i ft a ar 6tq{

til e un er qyd ru?rudr nQ1ilfl 1:J1?ns1n ilan'1,
,) z' A, - 3 , u o

Fr 0111 0 aoilfl o yt 
0.t 1 utJ 1 Fl.t uxl zu ?{ 0 u q y Fl 0 { yt 1

n1?yr ndo:Jotitr ufi ru nr1:Jd1:J1?n ttnyfio{
! * n t J dy
fi o 6 Ftfl Flo Ftu t0.l ty,t o Llr rJ n n 1? uuy tLu2

nrafi n:gr riofi nrrrrunn fi o.i ttnyfi a{oilsyile1ilqq

nellr nrinlfl o.l murarlfi osirl uriud't

+. Iil r un aru n 1 ?yl Fr d ou Fl I 1 N n.1ipr yl't{t

dtvY^t
n 1 f Lea u ttlt ]_t tl ?u t1,1 il 1 y a ? fl Fl o }J yI I tm o i [|1] u

n ra fi fi uo n s 1 n q yrir urlfr vr or a o:t rYL rin 6fl u
Yt

d'uil-os il fi nrgrilfi 3 ufi n eit a r I r entff rYu

vdYvA
un L?fl u{urr0El}J rln191fl fi O tfi ryleryTrleurner

tvy

n1?yr FrdoLfi r^iru urfi ufi fi n r a uuy ruux Frruylu
o -i . v v u

ilU1?Ufl 1nfl T t1lu1y6}Jnil n'l1 Xl nUnI 0.1,.J fi 0U

uri"lur{ r ul a.i fl 't ? rruy rLuq tt,.J un 1 r 6fl uo 1 s s y
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นําเสนองานวิจัยแบบบรรยาย การประชมุสัมมนา 
“การวิจัย วัดผลและประเมินผลสัมพันธแหงประเทศไทย ครั้งท่ี 23 : มโนทัศนใหมดานการวิจัย วัดผล 

และสถิติการศึกษาสําหรับยุคใหม” 
วันท่ี 28 – 30 มกราคม 2558 ณ โรงแรมเชียงใหมภูคํา จังหวัดเชียงใหม 
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ใชประโยชนในดานการใหบริการ 

โรงเรียนเทศบาล ๕ (บานตลาดเกา) อําเภอเมือง จังหวัดยะลา 
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