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Trends in the Development of Teaching and Learning
Communication Arts in the Area of Speech Communication at
the Higher Education Level in Thailand in the Next Decade

Chamnong Vibulsri

ABSTRACT

The main purposes of this research were threefold: First, to investigate the
historical backgrounds of Speech Communication from the past to present;
Second, to foresee the trends in Thai society in the next decade, based on the influence
of new technology and communication. These include trends in politics, economics,
education, social life, and culture. Third, to look for appropriate “trends” or “directions”
in the development of teaching and learning Speech Communication in congruence
with Thai society in the next decade, by considering trends in five areas of changes:
(a) Technology and Communication, (b) the Definition of Speech Communication, (c)
Employment Opportunities, (d) Cultural Diversity and (e) Relationships among Social
Power, Social Order, and Communication. This research was conducted by using
Content Analysis and Applied Delphi Technique. The research instruments
were interviewing forms, questionnaires and recording forms. The data were obtained
from historical documents and “viewpoints” of qualified respondents, based on the
conditions of Applied Delphi Technique. Finally, the highlights of the findings
are presented.
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An Attributional Approach to Self and Peer Assessment
for Collaborative Learning Projects

Sarah E. Peterson
Rick A. Myer

ABSTRACT

This paper describes an instrument for assesssing self and peer
contributions to group projects. The instrument used research from an
attributional framework to derive a set of criteria on which students rate
themselves and their peers. Data collected in an undergraduate education
class suggest that the instrument is reliable and valid for peer assessment,
but not for self assessment. Advantages and disadvantages of the instrument
are discussed.
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Small group learning is widely recognized and used as an instructional technique
with important benefits for students (Antil, Jenkins, Wayne, & Vadasy, 1998; Falchikov
& Magin, 1997; Lopez-Real & Yin-Ping, 1999, Webb & Palincsar, 1996). The most
familiar method of small group learning, cooperative learning, is typically structured in
such a way that students facilitate peer learning in small groups, but achievement
outcomes are individual and often assessed with quizzes. Group reward structures are
used that encourage individual accountability, such as basing rewards on the average of
individual team members’ quiz scores (Slavin, 1996). Therefore, although students work
cooperatively, their learning is assessed individually. Research reviews have indicated
that individual accountability is important for learning since it provides each student in a

group with the incentive to put forth maximum effort (Slavin, 1996).

More recent models of small group work have shifted the emphasis to group
collaboration, where students work together to complete an authentic project or solve
complex problems (e.g. Blumenfeld, Marx, Soloway, & Krajcik, 1996; Webb, Nemer,
Chizhik, & Sugrue, 1998). In collaborative learning, individual contributions are less
clear, leaving open the possibility of social loafing or freeloading (Webb & Palincsar,
1996). In spite of this possibility, arguments have been made that individual accountability
is unnecessary, especially when students are engaged in interesting, complex tasks
(Cohen, 1994). Nonetheless, a common motivational problem with collaborative projects
occurs when students perceive that group mates are not contributing their fair share
(Overbey & Peterson, 1997). When projects are completed in class, teachers can assess
students’ contributions to the group. However, if projects are completed out of class, this
becomes impossible or at best burdensome (Falchikov & Magin, 1997). To overcome
this problem, peer assessments of contributions to group projects have been suggested

as a feasible method to encourage individual accountability (Topping, 1998).

Three basic methods of peer assessment include peer nomination, peer ranking,
and peer ratings (Kane & Lawler, 1978). Peer nomination involves each member of the
group nominating the member who is perceived to be the highest in the group on a
characteristic or set of characteristics relevant to the assessment. Peer ranking involves

rank ordering all members of the group from highest to lowest on a characteristic- or set
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of characteristics. These two methods are both based on competitive goal structures,
in which some students will by definition receive higher evaluations than others. Because
collaborative tasks are designed to encourage cooperation rather than competition,
peer rating is the most logical choice for assessment of individuals’ contributions to
collaborative projects. In addition, Dochy, Segers, and Sluijsmans (1999) advocate the
combination of self and peer assessment in order to prevent problems of under- and

over-marking peers based on irrelevant factors such as friendship.

In the rating method of self and peer assessment described in this paper, the
characteristics on which students are rated were derived from Weiner’s (1986) attribution
theory of motivation. A central tenet of attribution theory is that students seek
understanding of their academic achievement, making causal attributions to explain
specific achievement outcomes. These attributions are important in understanding
motivation, because they result in two important motivation-related consequences:
esteem-related affective reactions to performances, and expectancy for future success.
Thus, not only does this approach provide rating criteria derived from students’ own
explanations of their achievement outcomes, but it also provides valuable information
concerning students’ motivation for teachers who wish to take advantage of it. This
paper describes the development of the attributional instrument, evidence for the
reliability and validity of the instrument, and advantages and disadvantages of using this

instrument.

Method

Development of the Attribution Assessment Instrument

Two research studies provided the basis on which this instrument was developed.
First, Peterson (1992a) asked 84 undergraduate students to respond to two hypothetical
performance situations depicting group success or failure on a class project. Based on
recommendations by Elig and Frieze (1979) that an open-ended format be used to
examine typical attributions made by students for achievement situations not previously
researched, participants in this study were asked to explain the most likely cause(s) for

each outcome. Coding of these responses resulted in a list of 10 attributions: ability or
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knowledge in the subject area, effort, strategy(ies) to complete the task, motivation/
attitude, understanding of the task, getting along with group members, mood or illness,

scheduling factors, nature of the task, and help from the teacher.

In the second study (Peterson, 1992b) 96 undergraduates were assigned to groups
of four to complete a group project for an education class. After receiving feedback on
the project, students were given a questionnaire in which they were asked to write a brief
statement explaining the cause or causes of their group’s outcome on the project. These
open-ended responses were coded, resulting in a list of 8 attributions: ability or
knowledge in the subject area, effort, strategy(ies) to complete the task, motivation/
attitude, understanding of the task, getting along with group members, mood or illness,
and scheduling factors. This list is identical to that found in Peterson (1992a) with the
exception that in this study students did not list nature of the task or help from the
teacher as causal factors in their outcome on the projects. Because the 8 attributions
found in both studies by Peterson are directly relevant to assessing self and peer
contributions, they were chosen for inclusion in the assessment instrument. The two
additional attributions found in Peterson (1992a) nature of the task, and help from the
teacher, are not relevant to assessing self or peer contributions to a project, and thus

were not included.

For each of the eight attributions, students respond on a 7-point scale ranging
from+3 (this factor contributed to the group’s outcome in a significantly positive
direction), through 0 (this factor had no impact on the outcome), to -3 (this factor
contributed significantly in a negative direction). Students respond to this set of items

for themselves and for each member of their group (see Appendix for this instrument).

Results and Discussion

Reliability and Validity of Attribution Assessment Instrument

Reliability. In a study conducted by Peterson (1999) 24 undergraduates were
paired with a classmate to complete a series of class projects. Students responded to the
assessment instrument following the first two pairs of projects and then again following

the second two pairs of projects. Data from the Peterson (1999) study were used to
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examine test-retest reliability. Self and partner scores for each of the 8 attributions, as
well as the total score were correlated on the first and second administrations of the
instrument. Descriptive statistics are presented in Table 1 and test-rest correlations are

presented in Table 2.

As can be seen in Table 2, only 4 of the test-retest correlations were significant
for self-attributions, while 6 of the correlations were significant for partner attributions.
Moreover, the two nonsignificant attributions for partner approached the conventional
.05 level of significance (p = .059). Test-retest correlations were expected to be moderate
for two reasons. First, attributions are situation-specific and therefore likely to change
somewhat for different projects. Second, the number of subjects in this study was small.
Given these two factors, the test-retest correlations for partner attributions can be
considered very high. Correlations for self-attributions were considerably lower, probably
due to the more restricted range of self assessments. Although research is needed with a
larger sample of subjects, these results indicate that the assessment instrument is reliable

for peer assessment, but not for self assessment.

Content validity. Content validity of the attribution assessment instrument was
established by using results of two research studies in its design (Peterson, 1992a;
1992b). The list of 8 attributions was established first with hypothetical achievement
scenarios and second with authentic group tasks. It is recommended that if this instrument
is to be used with different types of students or in different types of collaborative settings,

data first be collected to establish valid lists of attributions.

Criterion validity. One method of establishing criterion validity is to use scores
from the assessment instrument to predict scores on a related variable. At the end of the
assessment instrument, Peterson (1999) also asked students to distribute 100 points to
themselves and their partner to reflect the contribution of each, known as zero sum
method (Matthews, 1994). Two-tailed tests of significance indicated that the correlations
for partner were significant at the p < .01 level, while correlations for self were
nonsignificant (see Table 3). This data provides preliminary evidence for criterion validity

of peer assessment but not self assessment.
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Advantages and Limitations of the Peer Evaluation Technique

A major advantage of this assessment instrument is its flexibility for use with any
group project. Several other peer assessment techniques described in the research
literature derive their rating criteria from specific aspects of the project (e'.g. Conway, R.,
Kember, D., Sivan, A., & Wu, M., 1993; Goldfinch, 1994; Lopez-Real & Yin-Ping, 1999;
Matthews, 1994) and therefore are project-specific. Teachers and students can work
together to determine if other attributions should be added to the list, since a review of
research suggests that it is important to involve students in developing assessment
criteria (Dochy et al., 1999). In addition, the instrument is easily adapted to groups of any
size, and for groups of up to four, requires only one page and about 5 to 10 minutes of
the students’ time. The instrument is easily scored by hand, but could also be scored by
computer. If necessary, space can be provided for students’ comments so they can explain

their ratings.

Another aspect of flexibility is that teachers can calculate different types of scores
for students, depending on the goal of the assessment. For example, in Peterson (1993; 1999)
scores on the effort item were used to consider adjusting a student’s group grade. If a
student received a low score on effort from one or more partners, the students in that
group were asked to consult with the teacher individually. If the teacher determined that
the student had failed to contribute equally to the project, the score was adjusted
downward. Likewise, if it was determined that a student contributed significantly more
than their share, but the project received a lower grade because of lack of effort on the
part of other group members, then the teacher considered adjusting the grade upward.
In Peterson and Overbey (1997) the instructor totaled each student’s score on all 8
attribution items, averaged them across each member of the group, and then developed
a scale for adjusting group scores downward; no upward adjustments were made. In
Peterson and Myer (1995) total attribution scores were used to assign a separate individual
grade in addition to the group grade on the project. These examples illustrate how the

assessment form provides maximum flexibility in scoring.

A second major advantage of this technique is that because it is based on

attribution theory, information collected from the peer assessment can be used by teachers
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to discover possible motivational consequences of cooperative learning activities. For
example, some of the attributions are typically perceived by students as controllable (e.g.
effort, motivation/attitude), whereas others are perceived as uncontrollable (e.g. ability,
illness). Research suggests that students are more willing to help other students when
their need for help is based on uncontrollable factors such as lack of ability rather than
controllable factors such as lack of effort (Graham, 1991). Another example of motivational
information concerns the stability of students’ attributions. Some attributions are typically
perceived as more stable or unchangeable (e.g. ability, motivation) whereas others are
perceived as relatively unstable (e.g. understanding, getting along with others). Research
suggests that students who attribute performance to stable causes expect similar
performance outcomes in the future (Graham, 1991). This consequence is particularly
harmful for students in groups with low grades, since they expect similarly poor
performance outcomes on future projects with the same group. Teachers who are
knowledgeable about these aspects of attribution theory can use information obtained
from the assessments in assigning students to groups. (For a thorough discussion of

motivational consequences in group settings see Weiner, 1995).

One potential limitation of this self and peer assessment technique is that it may
be difficult for younger students to understand, although it could certainly be used by
high school students with adequate explanation. Another limitation is that the list of
attributions may not be exhaustive in terms of relevant characteristics to be evaluated.

This problem is easily solved, however, by simply adding these characteristics to the list.

A third, and potentially more serious limitation, is that students may give unduly
high or low ratings to other groups members based on some irrelevant characteristic.
This halo effect problem arises with any type of rating scale, and must be dealt with when
rating scales are used for peer assessment. A fourth potential limitation, based on previous
research (Peterson, 1993) is that students’ ratings for their partners are affected by
their prior academic achievement. This means that lower ability students in cooperative
groups may receive lower ratings from their higher-achieving peers in spite of working
hard to contribute to the group outcome. Several techniques can be used to minimize these

two potential problems. First, when groups of three or more are used, students’ ratings
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from their partners can be averaged, so that low scores from a given individual will carry
less weight. Second, differential weighting can be placed on effort if that is deemed more
important than ability. Third, if mixed ability groups are used, then some students will

not be unequally penalized by being placed in a group with more high-ability members.

A fifth limitation is that students’ self-assessments may be of limited use since
the data suggests that students tend to rate themselves very high regardless of the grade
they received on the project. Moreover, data presented in this paper indicates that
the assessment instrument lacks test-retest reliability and criterion validity for self

assessments.

Recommendations for Future Research

Future research using this technique should continue to explore reliability and
validity with different groups of students and different projects. Regarding reliability, the
scales are not expected to be internally consistent since they are measuring very different
aspects of a person’s contribution to a group project. However, test-retest reliability
should be moderately high, and further research could shed light on the lack of reliability

for self assessments.

Future research should also further examine the validity of the instrument by
exploring the relationships between different types of scores calculated from the self and

peer assessments and other variables such as grades on the project.

With small-group learning becoming increasingly popular, it is important for
educators, particularly those working with post-high school students, to have a mechanism
for ensuring individual accountability in groups. The attributional approach to self and
peer assessment described in this paper offers a theoretically-based technique that will

contribute to research and practice in cooperative learning.
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Table 1
Descriptive statistics for self and partner attributions
Attributi Self attributions Partner attributions
ttribution
(N=23) (N=22)
Time 1 Time 2 Time 1 Time 2
M SD M SD M SD M SD

Ability 6.17 .58 6.46 59 6.7 .83 6.61 .66
Effort 6.83 .39 6.88 45 6.43  1.34 6.74 .75
Strategy 6.61 .58  6.75 44 6.39 72 6.70 .63
Motivation 6.74 .54 6.88 34 6.3 1.46 6.70 .88
Understanding 5.96 .82 6.46 59 591 1.6 6.57 .59
Getting along 6.74 75  6.88 .34 6.65 .83 6.96 .21
Mood 5,00 1.38 5.75 1.57 5.7 1.47 6.04 1.33
Scheduling 6.04 119  6.04 1.33 583 1.70  5.96  1.49
Total 6.26 42 6.51 .53 6.09 .89  6.53 .66

Note: To eliminate negative numbers in the data analysis, scores were converted from the
original which ranged from -3 to +3 to a scale which ranged from 1 to 7.

Table 2
Test-retest correlations for self and partner attributions
Attribution Self attributions Partner attributions
(N=23) (N=22)
Ability M 616%*
Effort .465% .882%*
Strategy .008 .664%%
Motivation 431% .889**
Understanding 137 .409
Getting along .520% A431%
Mood .433% 575%%
Scheduling -.059 .408
Total - .459% .808%**

* p < .05 (2-tailed).
*¥* p < .01 (2-tailed).
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Table 3
Correlations between total attribution scores and zero-sum contribution scores
) First Second
Attributions . . . .
Administration Administration
Self Attributions -.028 264
Partner Attributions .805%% 724%%

** p < .01 (2-tailed).
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Appendix

DIRECTIONS: This questionnaire is designed to evaluate you and your partner’s
performance on your projects. Please answer the questions as honestly as possible.

Your partner(s) will not see your answers.

For the following sets of questions, you are to write in your name and then the
name of your partner(s), and then respond to the questions in relation to that specific
person. For each question, first decide if that factor made a positive or negative contribution

to your group’s outcome on the project, and respond on the following scale:

+3 the factor contributed significantly in a positive direction.
+2 the factor contributed moderately in a positive direction.

+] the factor contributed slightly in a positive direction.
0 the factor had no impact on the outcome.

-1 the factor contributed slightly in a negative direction.
-2 the factor contributed moderately in a negative direction.

-3 the factor contributed significantly in a negative direction.

Questions 1 - 8 refer to yourself:

To what extent did each of the following factors contribute to your group’s outcome?

1. Ability/knowledge in subject area +3 +2 +1 0 -1 -2 -3
2. Effort +3 +2 +1 0 -1 -2 -3
3. Strategy(ies) to complete project +3 +2 +1 0 -1 -2 -3
4. Motivation/attitude +3 +2 +1 0 -1 -2 -3
5. Understanding of the task +3 +2 +1 0 -1 -2 -3
6. Getting along with group members +3 +2 +1 0 -1 -2 -3
7. Mood/illness +3 +2 +1 0 -1 -2 -3
8. Scheduling factors +3 +2 +1 0 -1 -2 -3
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Questions 9-16 refer to v (fill in name of your partner)

To what extent did each of the following factors (concerning the group member you just

named) contribute to your group’s outcome?

9. Ability/knowledge in subject area +3 #2 +1 0 -1 -2 -3
10. Effort +3 +2 +1 0 -1 -2 -3
11. Strategy(ies) to complete project +3 +2 +1 0 -1 -2 -3
12. Motivation/attitude +3 #2 1 0 -1 -2 -3
13. Understanding of the task +3 +2 +1 0 -1 -2 -3
14. Getting along with group members +3 +2 +1 0 -1 -2 -3
15. Mood/illness +3 +2 +1 0 -1 -2 -3
16. Scheduling factors +3 +2 #1 0 -1 -2 -3
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Maternal Occupation and Pre-school Child Mortality
in Thailand

Yothin Sawangdee
Gnamlamai Puilueng

ABSTRACT

This study uses data from the 1996 survey of population change.
The Thailand National Statistics Office conducted the survey. The unit of
analysis is ever-married woman aged between 18 and 29 years old who have
pregnancy experience. The research question is whether the maternal
occupation has influence on the woman experience of pre-school child
death. Independent wvariables are women occupation, education, and job
status. While control variables are woman current age, birth cohort, number
of children ever born, and residential area. The total sample is 15,968 cases.
The study employs Logistic Regression Analysis. The result shows that
the distinction between occupation among Thai women does not have any
effects on the women experiences of pre-school child death. Importantly, the
study has learnt that employing cross-sectional data to investigate humans
being experience in the past is not a proper method. The women social status
variables are measured in 1996. But, her child mortality experience has occurred
before the survey. The investigation rule suggests that the cause factors must occur
before the outcome variable. Therefore, this study suggests that when one needs to
investigate the effects of women occupation on child mortality he or she must consider
on type of data. The data proper for this analysis are retrospective data or longitudinal
data that have information about woman social role and status when she pregnant
and when she has pre-school child die.
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Causal Inference

Wirinth Thammanartsakul
Teradech Chai-Aroon

ABSTRACT

The objectives of this article are to explain the meaning of casual relation and
present groups of causal inference. We can explain that some variables cause the others
on the basis of isolation : the only one variable that causes the dependent variable is
the independent variable, association : the relationship between dependent and
independent variable and direction of causal relation between two variables. There are
three groups of causal inference. The first is “general structural equation system” which
explain the linear relationship between exogenous and endogenous variable. The second
is called “nonlinear systems or interaction effect” which explain the effect of other
independent variable to the relationship between exogenous and endogenous variables.
The last group is called “longitudinal structural equation model” which explain the
effect of the same variables over time.
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A Comparison of the Power of the Test and Type I Error Rates
in Detecting Nonuniform Differential Item Functioning
Among the Modified SIBTEST, the SIBTEST,

the Mantel-Haenszel and the Logistic Regression Methods*

Waleemass Saeaung

ABSTRACT

The purpose of this research was to compare the power of the test and
type I error rates in detecting nonuniform differential item functioning (DIF)
among the modified SIBTEST, the SIBTEST, the Mantel-Haenszel and the
logistic regression methods. Data for the study were simulated under the
three-parameter logistic model with fixed pseudo-guessing (c) values. Four
factors were manipulated: (1) nine types of items with difficulty (b) and
discrimination (a) values at high, medium and low levels, (2) two levels of test length,
(3) three levels of the proportion of DIF items in the test and (4) six
levels of sample size.. Three hundred and twenty-four conditions were studied.
Then the data of each condition have been calculated to become the power of the
test and type I error rates of detecting nonuniform DIF.

The results of this research were:

1. The modified SIBTEST and the logistic regression methods were
equally powerful in detecting nonuniform differential item functioning
under most conditions. Both the modified SIBTEST and the logistic regression
methods were more powerful than the SIBTEST and the Mantel-Haenszel
methods in detecting nonuniform differential item functioning under most conditions.

2. The type I error rates for the modified SIBTEST, the SIBTEST, the
Mantel-Haenszel and the logistic regression methods were within the criteria
of the type I error rates at 10% level in detecting nonuniform differential item
functioning under most conditions.

* Doctoral dissertation of Department of Educational Research, Chulalongkorn University under
the advice of Assoc. Prof. Sirichai Kanjanawasee, Ph.D. and Assoc. Prof. Taweewat Pitayanon, Ph.D.
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silaruaAnizian (c) mauda sanssvindayanutlade 4 #a Ao (1) dnmos
9evTaROURAAIAINEN (b) UAZBIUITUUN (a) 7=Ausn Uunan uazga
TN 9 AN (2) ANNENIIBNULABY 2 TEAY (3) AAAILUTEITERBYTY
mbhieiulunynaey 3 s2Auas (4) muranguAngn ¢ szay sondeya 7
Anmiavunsiuau 324 Gouly udnirfeysvesazioulaumusmaeiuna
MSVAABLUAZERIIAINARIMARBLULIAANTA 1 189n17ATIaRaUNITYIIMLAT
ANiuYeaaaLLILaingL]

HANITINUWLI

1. ewran1snasavlunisariaseunI s iaiusasiese Uy
awunglras  AETUnaviiulusuasiiniroaneslaiadndanviniiusiunels
AeunnFeuly uazyanadiBAINa19ie AN IARDLGINTNIETLINAY 1azTs
unma-usudisamelmiseuynideuly

2. sArAARImARD U 1 Tunsasaaaaumsviiniisnaiu
vevieaa LN et iinaviiulu 355uinayl FSunuina-ugudia
unz3snsoanesladain Aregnmelunmumvessnmanuaaimaseuszani
1 fiszAy 10% meldideuyniSauly

oo . an - « ~we £ o «
* grgmlinm sesmanmand asAide nyaunnd wazrasmansansd arvAdrnd Uaeuuy
neniinugagmantguliuda arndnmadauasdsniiunamsingm Tnsdnm 2543
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anailudiazausafygaetigul

“azrungs” (HuniladiAyresuuuasy  TUNITaF A NNTATINABLAUNTNTEY
o 3| ° el .‘: J 1 | e
wuuaaUazedm i wauanuaruiluafy  nallinszdanunraiiuguanta
= = v WY v 1o [ v WY1 gy va [
geunugeUinansiaa N Nnsalunesdaligniausugn  danansdaldaninaiAeiu
' ar ﬂ. o = ooy ' o o4 J =l g o aala o= o ar
AIANANEUEAWIAFUREA  ADDIINNTIANANNATNNINTWREINU  UNganen1s3dasn
HUNATINFAUANNATLBMLLABL 3 UTeinvvan Aa (1) ANATIAINILem (content
validity) (2) ANNATIANINEUNANNUS  (criterion-related validity) uaz (3) ANNAN
munazdullngu (construct validity) dounismsesaaumsvinwinisiieesdesay
. . . . . @ @ o o
(differential item functioning; DIF) fiflu@nUszinmuilenldmsasaaunnininmuaniu
ATIUBILLLABY (Mazor, Clauser & Hambleton, 1992) lasiilunsasasasulutlssiiu
ANNOLASITNIEYBABY (item unfaimess)
° ll - ' J‘ o - o 4 * ’ [ ot -l
dasouvinmiiraiuile gaavuidariusisnsasauiigaiuusagangaiud
s 3 s 1 e . A a
l'amﬂzmumsmauuaﬂaulm’gnmawlwmnu (Li & Stout, 1996) TNUIUIALALNANN
v a e v o o < .~ P ] -~ v a
gasfagouvnmisinsiuasilsulaeulunsssiuaanuansoiuanseii. Tnsdeaaun
° {1 -~ ' & 0 s o o
ynuihsnaiuuiseandlu 2 Uszan (Mellenbergh, 1982) Ao 2asdauviINuINa19IL
R > o > o o .
wvwiangy (uniform DIF) usszasauvinuinarenuuuvaiunsyd (nonuniform DIF)
v o e v o [ a & P2 1 a w & N . ] ar
Taaauvnuinissiulssanusniiatuila i Janius  (interaction) syminaszay
ANNAINITIYBIGABULAEN T uANNENYRINgN (group membership) Arudadauivin
a [ o a & 4 av ) [
wihfdaiulsziansufiniuile U fuiusssudnersAuananTnLesdanuuas
& a ) P ] o o .
miu_luam‘nn‘umnqu mmquwgm?m@umumﬁ@a@u (item response theory; IRT)
annsnRaTnUjduiugiinainliainanuuansnesmmniineenunaduunuesda
AgUTEWINGAOUNgNtaY 2 nqu na1aRe deasusswinfaeunguten 2 ngNEAT
° o ] [ %4 v vV e v . . . 1 v
BIUIRUNIYINAULAIL AN IUEYBaaY (item characteristic curves; ICCs) sewinagjaay
AINANRZIUNUTL uaasideaauvnuinvisiuwuuengy withdasauszudnadaay ngu
dgog 2 nguilAranwasuuniivinfuudalAdneurdasaursudnsdasuninaisasliounu
M ugmvindasauvinudivisneiuuuuaiungy (Camilli & Shepard, 1994)

uannrAresaauN I ideiuresfesauasuFouiisunanisnaudeany
szuinfasunquissaaanguiitianuaansasgiudeaiu  Ineigaeungunilaiiusiuny
nquuanlulszsnsFanin “naugaudn” (reference group; R) Faflunquitugiu doudn
nquuitafiufaunungueadludsemnsFand “ngusFyusiigy” (focal group; F) Tamnu
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* mafFouiisugiuiamsnaaeuuerenrAINARIAAREUYTANT 1 Tun19AzaaRaLNITYMTIANANTE &
1aaouuLUaUNgUrsnInisTUmavitiulun 35T inay SBunura-uaudizauazisnisonnesladain

UnAidungugaauiiaulaazyinnisAnmnisynumitsnaiueasdasasy (Angoff, 1993) o
Taapuruiindiuuaalanmalunisnevdeaaugniesasuusaznguasliviniu lay

(4 ' v v ] v ¢ - ] <
madgaeunguusnazlinFovlunisnerdeasy  diudasunguuainadnandoulFouly
msneuiaaay

A8nsasaaey 3 AsselUtngasuaulahnndnm liund 38TUma (Shealy &
Stout, 1993) AsunNUa-uaudta (Holland & Thayer, 1988) uazisnirnanatla’ann

. aat G| ac o o . =
(Swaminathan & Rogers, 1990) TaeAaurndudstuniswuvian (nonparametrice) QN
BONULLNNUADEATIRADUNTVNTMINARANINUIaM adaUNHRANIUALILALIANIE @A
o L 7] 1 ar v 1 -‘r’ o v ) (% 1 (-3 o vV o '
Ausnulding Tdgeenndudau maudsualiionn meddldnquinetrauuadninbido
ldanelinan uananiidinndudessuiivintihisesiuladldadinaaeuivddy 4audsh
apufudsdunTINEURBanLABUIN  uariAuaNTRATEALAsUIN flan1 Mazor
wazAus (1994) 'lﬁﬁﬁmﬂ'?uﬂa;q‘lTumun']ﬁLmq:ﬁLﬁfaﬁﬂmmm@afaumiv‘iwﬁﬁﬁﬁmﬁu
ravdageuuuuaungl dmngdn awnsoasasasuliAndndsunuma-uaudimauuAn
dviuasaavinaiqaaunsaildlaiaaniroaneslsdaindiarzinisvinutinfinneiuaes

PR g H ° avr e ) “a ) o

Iany  luaallmaniaunsomMuanUJANNUETEnINaNEnnqugaa UL TEALATN
FINITD AV IRRIIRNTRATIRRE LN TN AR TuI e aaa Ul AL L LR RAnw R aauas

1ala o 3 -3 = e 5 Jsd v 0 Aca '3 o 3
wuubifiianne dadulssfulyvnesimsddaluaiaiiffe  dniasdlnasiungiulyeiu
AauMIAATIzinvininisiuredsasuiuuaiungladlinaifiuadnls  Tnavus

ar oao]a o ac A dd
nmraradaulUifFsuifeuiasddmariuuuiin Aunuma-uaudisanwmunlng Mazor
ac a a = [ w af ' o

uazAy (1994) wazasnisannaulaagan lasAnrnnalidavlvrasulssuiuansranunig
ATUANHUZIBNTE4AL ANEIITBILLADL FARIUIATAAEUAVAMTNTAANGTY Lazung
NANAIDEN

'imqﬂ‘s:aaﬂ"lums’aﬁﬂ

1. LﬁfrJLLI?'EJUL*?]'ﬂu@"ﬁuj@mmmﬂ@ﬂum’:‘mmqmum?ﬁwﬁ'}ﬁﬁmﬁummimau
wuyalungdsudnadidlimandiulve 38Fdmayl  AFununa-usudisauardsinag
onnatladadin  meldideuluresladsfiunnfieiuniedinudneurtastagey  Anuenn
reauLLdey dadautasdeseuiiviudifidineiy uaraunanguiaating

2. MalfTauiiguanmauaaaaaaulssamn 1 lunTATRaaunIIyinvuIy

acda

) -~ v 1 acia & e ] & aa L4
ANNUIBNTDsauLLLaIUNIUsEnINMsTUMaiUTUlud 5T5Uman FSunwna-uaudita
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wasAiniraananladanin  naldReularaaladaRuanAnanunsIUaANHULTaddada L
- 1 A L] i 1} - 1 - L}
ATNENITBALLILADY dRdiutnsdaaauivinuinfsinany uazauangusnetng

FUNAFIUNTSIY

1. Maraagaunsywiiiniusesdaseuuueiunglnnelieulineleds
Fumnsnsiumesuansuzaeadiosay AnugareLsay dadarnsdaaeufiviamig
Aafu uAZIUNANgNANaL1 nanisadeueddsdlmaviliulul Asunuma-uaudiaa
warasmsonneslasafntinasiiAingaind isgdnan

2. nMsAsnagaumIvwifidiuradesauuunaiunglnelidaularesladad
uanFnaiuneudnEurIadianey AnuenTemLLseYy  dndiutasiaaauiivimini
e UAZIUNANANADEEN SATATNAIARRoUlstn? 1 10t naviuiilmi 3%
wuuma-uaudiza uazdinrannasladainihacfidiganindstung! WeuFauiaudnan
ArIARAAREULTTLANT 1 18938NIRTeanaL 4 AFMINANARLINMTTTYAL 10% dAm
AIARIALABBULTIANT 1 994V 4 FRuhaciiAnegmelunnrifinimun

AAULYAYDINIFIRY

av o Ja o [y - [%
1. mafduAR AN lusnunraiasesnalangenisneusueteasy  (IRT)
lumaladafnuuy 3 wirdmassianivumaAl ¢ AR (3PLM-c)
Yol o v et' 3 [ v ac o aca 6 | I as
2. 1998N17ATI8DUNITYIMUNAANINULBTadaL 4 98 A8 Sotilinandiulud 95
FLhnay FFuNUa-uaUAIER WarAsmInanaula’ain
3, mudsntdlunisidalssnausiy
3.1 MusBasedl 4 At AD ANWULTBWAADY ANNENLTDILLLADY AAAIUYDY
Faaauivinuminisinaiuuarsuangusisat luwsasiulsiinaataiteanilusssusiige g
o
Aatd
[ %3 v =i - v " ] d o 8 5 %
(1) anwuzreleaaull o anwrur AUl A1 a AL b A1, a ANU b
1unaq, A1 a ANt b g9, a Uunaai b an, a dunanait b ihunang, a hunanany
b @9, a @aiu b A, a gaiu b 11UNa13 uaT a gaiu b g

(2) ANgnareaLLuasud 2 svau Tl wuuasunidiauau 30 deuar

o I} v e v o o o o~ v ' v a o v o
(3) APAMUUDNLDADLUNVIVUIVIANNNUN 3 AU bLﬂLLﬂ PA/AUNNIUU

ANNUIUULLADUANUIY 5 %, 10% UWRY 20%
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* n’li‘ll/?ElUWIHEILIEI’?lJ’V'?ﬂ’)TVlﬁmf]l/tm.‘if]ﬁl?’)ﬂ')’)ﬂﬂﬁ’mmaﬂUIJT-‘JUWIﬁ 1 'lummmwaumimuu’vnmvnuwm L 2
13 ( adga ¢ (e | ada C aa ' a a a
‘ll@ﬂﬂIJUUU'ZMunjﬂi‘.‘f”’?’)d’)ﬁﬂl/”’lﬂﬂﬂ?u‘lﬂu T inan ’JﬁllJJUWIﬁ-Uﬂu@l'ﬂﬂlm:”)ﬁn’?Fﬂﬂnﬂﬂfﬁ‘?ﬁﬂn

() wunangusnetedl 6 szau lun  Auaufasungudsdeiangy
WFouiauviniy 250 AWAE 250 AW, 500 AUAD 250 AL, 500 AUAD 500 AU, 1000 AUAD
250 AW, 1000 AUASD 500 AL WAL 1000 ALAE 1000 AU

3.2 FALLTANNT 2 A9 AR BNUIANITVIARBLLALBATIANNARIALARAULTIANT 1

E ya o

= [ o & & a 1a - .
4. lunsAnmafagisuldisnisiniuneinliAasTeaunseeas Raju (1990)
Ly - = ] ° 1 A )
nedownpnelilumaladafinuuy 3 winireialiaiiuuaa ¢ A (3PLM-c) lu
Bt
] v o ¢ o o a o o a0 o [V =
walfiduwnuridwiunsfFauisunsvinmtiisnanurssiaasuiuuaiungL
v aclales as v | acsa o e 1 Aasa ¢ aa ¢
AsINAaUMNEAs AN 4 38 laun ATUwanidiulvd A8TUvan Fsunuma-uaudioa

wazisnnronnasla’asin

Uslamifianadnazlesy
kafilgannisidtluafafianfunuamduninifulpdesaslifianugissuse
nquffaey Fuiludnmadenvililuneiaunuuueadifiaunm ndadiuuumdluns
Reniamenmanaumnimirfiiiusedieseuniueiungithlsz@ndamgs sewindds
SumaiUiulm A38Uwed ABunume-usudioa uasiinmonnatladainmelidouls

gpulsdufidnm 4 fa liun dnsuzreddeasy AnuivrBuLLAEY ARdoutesdasaui
o A ) bl 1 e [}
VWMENANAY WAZIUANGNFTDH
-al O - - o
A6AIAUNI93TY

1. MaadayayiEndimnauaiuau 9 wvEndauanszradeasy 9 AnnurAe
a AU b M, a AL b Uunan, a My b 49, a dhunaei b i, a thunawiu b
1unang, a thunaent b g9, a ganu b A, a AU b 11unane uay a @iy b @

luusiazavizndiianwiugaau 2,000 au uudeasy 9o 4a laeldlusunsy IRTDATA

. v = a a - & a ° 1 <
version 1.0 n"lf_l‘].[«‘Wl[]HQ IRT Tiimalasafinuuy 3 wimiinasaianvunal ¢ ANV

o o v o oo
2. ApnTEyndayanndadanAant
2.1 ldlusunsu SPSS for windows version 7.52 guauiAngusnatluLARE
a ¢ o = v ° v - v v ' v a ' ' <l
wyisndmneunldanmeaaeduda 1 heluldruagasungudnidaiengunfouiiay
WAL 1,000 AUAS 1,000 AU

° v a co a % v ' a «
2.2 uq‘ﬂﬂuuﬂlNVlTﬂ‘ﬂﬂ']Vl’ﬂUﬂLLUQﬂQNQ’N'ﬂU‘IUﬂﬂ 2.1 WdszuniAtwnsiinaes
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v = Y a ¢ = [ ' at'
sadasauneliiuinaladadinuuu 3 wiasRmatsiamuuam ¢ A Ieeldlusunsa
BILOG version 3.04

2.3 WAIWMNRAesszndgaaungudwduasnguulisumiisulude 2.2 an
diuisusainanisfimeiansdeaaulieguuainaifaaiugne s lAsdnemizuuuaay  (test
characteristic curve; TCC) mealsilunaladgfinuuy 2 wisilines lagldlysunsy
EQUATE version 2.0

[ % e - a s | [ a I3
2.4 dhdayanliufinuainanisfilnesaesliasaulude 2.3 aAiATEinig
° & ol ) o v k o i ] o a e <
vuthireiusesiessuwuuaungl  Ingldisnisdniuiludanllagtialifneioamuns
184 Raju (1990) melilamaledafinuuy 3 wisdimedsiianiwusan ¢ an neld
Tdsunsu IRTDIF version 1.0
2.5 guiagauiivhuirfideiuuardeaauiiwinlisanuluavinddeys
] o e - o o .«
Tmraaavuadiude 2.4 tRavhundanssvindluwuuasy 6 atiy
2.6 quaunanguanatslunAasuvinddeyaainda 2.5 walliuuiangs
Faauaucu 6 TTAu Ae SusufssunquendwrenquilFauiisuwiniy 250 AuRe
250 AU, 500 AUAB 250 AW, 500 AUGE 500 AL, 1000 AURE 250 AW, 1000 AURD 500 AL
WAZ 1000 AUAD 1000 AU TINTBYANARNTEYITIMIA 324 Rouly (9 x 2 x 3 x 6)
o v [ 7 a 'S ° v oo e v v ada 4
2.7 ideyalude 2.6 MARTISINIIVIIMNTIANAUIeTBaaUALRETUMaN
acda & e v ao ¢ aa a a ac 1/
ApdmanUiulvd FFunuma-uaudiaa  uazisnisoanetladann lauaaddsurnld
Nsunsy SIBTEST 3sseanldlusunsn MHDIF version 1.0 uaydsgavineldlusunsa
SPSS/PC+ version 4.01

1 o -~ dl d
3. VARDUANNUANFINIAIDTUIANTNARDULALAATIANNNARIALAREULTELANT
sEniNgdEmmTeadau 4 dslatldaiAnisiiaszimnuudslsauiun 2 ve (two-way
ANOVA) uazuuumaegn (one-way ANOVA) dqunisuFauiisuaanuusnsnauiiy
Ul
MugldisniTnasaueed Tukey UAZNNINAGAL t-test

aquﬂams’aﬁn

nansddoaniily 2 dssdiulwgiq Asll (uaniBontdenq aansadnmlily
Ineniinusatiuanysafuaadian)

1. maFouifsudruianimasavulunisasaaaaunisvinutinianani ulastieday

Y

wovaiunglszndnadsdlmaiiulud A8F3dnan FFunuma-uaudias  waziing
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& MR FHUAEUEIUIANITNARBLUAL BATIATINARIAARBULTLANT 1 TUNTMTIRaBLNITYIIMIAANILYTEY &
JeRaLuULBIUNgUrenINTE TUmaviUFulual 35FUinay Bunuina-ugudizauasismsoanaslaiain

onnasladain MulAleuleealasaiuAnANINUN A UANHUSIATaaaY ANEIUEY
wuugey Andrutesdaaaunvinuiinfaneiu uassuangusaetne dangdn 81uang
naaaureRtdlmaviliuluiuasisnironneasladafinilAngelnaidssiunialsiieunn
Hoault 49Ua uIaNIINARaLYadd B TUINANLAL S LN UG - LaUALTANANANINALALNAWANE
TnfeuynReuly WAETUmaidiulwivasiinsonnesladadniderunanivasauganin
THAlmaiuagitunuima-uandigasteaiindAgnaatansseu .os mealafeumndauls
2. MATaULUaRTIANNARIALARRULTELAMH 1 TUNNIRTIRADLNITYINVUNARNS
mraesauuuuaiunilssnindsdlmavidivlvd 38T3dnmay ABusuma-usudiosuas
A8nronnesiaagsin  ulddeulvreaufRasRuanfAeatun e uANEusIadadal AN
tNrasuLuaey dadiurasiaaauiuriniisniy wartuiangusnetny Umngdn aam
a' el' aca € e 1 as a oo o Vv o
ANARTIALARDULTELIV 1 e TnaviUFuluinasisnsonnatladaiindiAngdlndiAne
nundliifawnReuly doudmsanuaaardaulssinnii 1 1eddstiingy  wasisunu
L3 < ) ¢') Vv a o v A d' z ac o « o [ aa
ma-uaudigadAmindiAasaiuniglmneuyn@euls  MAsEdmandiulvsiuasAtinng
annaslaaaAnienTANNARIAAAEULsTANT 1 ganIdidUnaiuarAsunume -Laud

aa

[} L I < o L o
CIRBENNNULRIATYNINADANITEAY .05 mﬂ‘lmmfauvlmmu‘lm

WHanFauauanmANNARIALARBLUTELANT 1 18998NNTATIRAaY 4 38 Nnuld

Reulwasfadeidnm 324 RaulafuinnsiandnTANNARIAARAULTANT 1 ATLAU

1 .~ d' A:l' ooty « | ] acia & ac

10% Urngin anmanNAsIaaeulstian 1 1edstunanlivlv 38FUnan 75
wiua-uaudiza uagiimannnealadainimegnuluinusinimuaninain

anusiuaanisld

o o v aaa [ I asa ¢ as
1. wandenalude 1 @wsiETdmaiditlul BTdinad wasitnisonnet
lndgAnaanadasiuannAguiiuualilude 1 wanvin BFdmaviliuludigiduian
Uimlgsduneunisiiassiainisonseaaaunisinuinfinaiueasdessunuuemngls
adnlilse@ninm lagilannugnaiesuiugilun1Insaaaaugand Agddmanuuuia s
o = ) © =l ] R By a !‘/’ J 1
daiangniawnugilunsasesaaufisuiniudinmsannealasain Matlanaiiiownan
¢ & < ¢ acia ¢ ! b= v a0 v o [
mrliulgiuneunsiemsiiedisdlingt nanke daseuiviwinaiuuuueiungy
a [ = [ % ° v o o aa < . g0 . v
2 ANENE AR TRADUVIMUIMMANNULLLNNANIAALI (unidirectional DIF) uaziaaay
mudnateiuwuuldifianne  (nondirectional DIF) (Li & Stout, 1993 cited in
. k o 2 o .~ aa = a & a
Narayanan & Swaminathan, 1994) 22A2UMMUUIMANNULLLNNAMIUALAUNATUIND
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fufdniusifluaau (ordinal interaction) FendnanNTNANAENUBINGUUAL TEALAIINAINTD
P o . a a
Belunnuinsneusuesiaasy (item response theory) @dnsnAasunlAaNlAIANSUE
Yaa8U (item characteristic curves) TEWINNANEAAU 2 NGNAANUATILAILQATBITI
I o ar ) P S o = = =
AMNAINITOANVTERY JaaBLANHIMEAINGINRTIAMANNENNIYTegTlsiRTyuniiansIa
v  aca ¢ [ o v o e (& a a d oA ajae o o | @
aauAItRETUman doudasauvimtiisnsiuuuyliiiamafiatuiedufduius Tadu
a1y (disordinal interaction) T¥MINMATUANTNIDINGNUALILAUANMNAINITO TN
Lo ) ] 4 L - d - ]
AN U8B UIENINNANERBY 2 NENARNUATIAATINGNTBITNANNANITE Taday
s=l'dv J o d ] Vv adcda L2 s‘: qv 1 aa
nRansurissiApnNentunallianisoasage ustnsEUWAN  MeTliws1aas
- -y - - y o - =y H o Al -~ a. i
A manldatnTiaAALATEINNN LA UATTITE D UNVIUTINARIINY  (HaTIUIAI8Itaaa LN
° P - o a 5 ) ° i Ha
VMEAANNAUREURANIIATIAATINANNL BT A HATNITOAL VI T AN NUANANINT
2] ' | o o o ' iy o ‘
LATAIUNIEALLBITINAL LU UAIUNTIINATNU AN NLANAINARLATAIVNILLUINUBITI
a = ool o - ' ' aca o« &
ATLUUBNAIUUI  dagaunianmusiinanAliaNiTonTIsaaufatdsadinay  aaiulu
Q‘: J (%3 o o B o “:
meAntARNLGIAERNAETmaviaas Shealy use Stout (1993) wlFulgadumaums
Anszlnauwiingugasuasnidy 2 NEUANITAUATIUUTIN AD NANTHATLLNGINUNGH
Piazuuum  uaaziueniuluusssngn  nanisuLngugasuasinlilAsANEurde
ae o 4 ' P ™ o o l
RUNARNTUATIIATINA N DITNANNA NI RauTluRRiuRTI AN e TIRNN
awnsaaviegs mmuAtlilinaraatarinAnATemnesadistimavidiulu dufe 7%
FUmardiuluiansonsaaaunisinuinisniutesdeasuwuveiunglilsifinanals
auiudsmeaanasiadasnarliidymilunsassaaumsynuinfisnaiusedasa uuwuy
d -] aa P a a o o o ° v 44'- @ v
awngUiiasnnidsnldlunansonnetlasainiiassinaiinnsvinuinfisnaiusesiesay
Tmmaﬁqnd'\qmmmﬁﬁuaruﬂfjﬁuﬁuﬁfﬁ*zw&wmﬂﬂumm%n'ﬂmn@:uuﬂzszﬁummmmm
MRV lianaaTaaauMa i iswiueedasa uuuusungURRRAM AR IuAS
13i%Av9lA (Swaminathan & Rogers, 1990) daudsununa-uaudisaldidulyaw
o A L l ac o .‘: o
annAgnuualilude 1 wamdn ABunuma-usudigawuuUudssiunaumsiiai
ﬁauﬁdw:ﬁé’nmfam?wmafau'lumimoqmaunwﬁmﬁwﬁﬁhqﬁumm%Wauuuumungﬂqa
| aa I's a = ° a v aa
NINITUNUNA-LAUAIRULLLAN (Mazor & others, 1994) wiNaU T URUNLAE
a ¢ |~ ' aa a o ' PR ) | aca ¢
Fumavdiululuazainisonnaaladasin Usngdn Hewnanmageuandndstlinay
UiululuasAinisoanealadasn uasiierianuFauisunudgduman Usngdn Hdhuna
NINARALYINENAY

ac = [% aca & e I aaa « o
2. namstdenaglude 2 wwrdstumaidivlml A85nan usdisnisonney
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deanuuvvaiungUsznInisiinariuiuluy 353Umav FFunuina-ugudizauazismsoanesladadn

Tadafnsespdasiuansgunimualilude 2 anngaanaetatiaanainiuniednm
E dvae o k4 o ) L 4 ) ' Vv | a
aTflgidgAnaaslayalneruualinisuanialAtANaNtsnrangugaeuiuiulng
wauiuluynReulrrainisnsesdays  ABAINUUAIRANTEYNIUIANGNFAIDENTENIN
ganunguendmaznguilTouiisulaumagy  ua’InnsquasiIinIsuANuatAIAIN
] ] a ) = = | e = ot I e
amTnsEndinnguadasngulFsuiisuiatviniu - aeadliinadednsanuaain
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