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Abstract

This study was an attemptto provide detailed information of the strengths and weaknesses of test takers’
real ability through cognitive diagnostic assessment, and to detect differential item functioning in each
test item. The rationale for using CDA was that it estimates an item’s discrimination power, whereas clas-
sical test theory or item response theory depicts between rather within item multi-dimensionality. To ful-
fill the purpose of this study, latent attributes are shown in a Q-matrix and 4200 participants who sought
to pursue their studies at the PhD level at state universities were randomly selected. The test used for the
present research consisted of two different reading passages with 10 multiple-choice items consisting of
four options. The data were analyzed with the application of R studio package, GDINA, and DINA mod-
els. Item and model fit indices were estimated and the Wald test was run. The result of the study revealed
that some items flagged DIF. The study further concluded that CDA can provide pedagogically useful
diagnostic information for test designers, teachers, syllabus and materials developers, and policymakers
as a proficiency test needs to be valid, reliable, and fair in the context of high-stakes tests so that it im-
proves the knowledge of test takers.
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INTRODUCTION Research Association (AERA), American Psycho-
According to the Standards for Educational and logical Association, and National Council on Mea-
Psychological Testing (American Educational surementin Education, (American Educational
*Corresponding Author’s Email: m.siyyari@srbiau.ac.ir Research Association (AERA), 1999), “validity
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refers to the degree to which evidence and theory
support the interpretations of test scores entailed
by uses of tests” (p. 9). As a result, validation of
psychological tests needs to conceptualize what
qualities should be specified in advance to de-
velop a coherent and valid test. This would re-
quire identification of valid tests in terms of
construct validity.

The earliest idea of construct validity was de-
veloped to investigate the universe of collected
evidence to define psychological test performance
(Cronbach, 1955). Bechtoldt(Bechtoldt, 1951)
asserts that “construct validity involves the accep-
tance of a set of operations to measure underlying
abilities” (p. 1245). That is to say, construct valid-
ity seeks to reveal the nature of latent criterion
when it is not available(Gaylord, 1955).In this
case, determining ultimate standards in the
process of test validation is necessary. Construct
validity occurs when “indirect measures” could be
used “to determine and enhance the quality of a
test” (Technical Recommendations for Psycholog-
ical Tests and Diagnostic  Techniques)
(Techniques, 1954). In construct validity attempts
need to be made to

determine how different individuals with
strong or poor competency differentiate from each
other with regard to interpretation of data. Be-
cause the concept of a construct is the reflection of
what thetest performance is, which can be used in
theinterpretation of a construct. Messick(Messick,
1995)also emphasizes both consequences of score
interpretation and test useto enhance construct
validity.

In this regard, Snow and Lohman (Snow,
1989) note that through CDA making realistic
assumptions about the latent variables that affect
performance on items, revealing thepsychological
processes that delineate the construct measured by
a test, and defining item responses through a subs-
tantive psychological theory are possible. There-
fore, in CDA it is possible to measure unlimited
latent attributes or sub-skills in a fine-grained size
to indicate in which specific skills have or have
not been mastered. Alderson(Alderson,
2005)believes that the finer the grain size, the
more detailed the information might deli-
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neate.CDA as a recent mode of assessment also
overcomes some limitations in language assess-
ment, comparing to CTT or IRT. However Ra-
vand and Robitzsch (Ravand, & Robitzsch, 2015)
believe that“the application of CDA has not wide-
spread enough. Because CDA is relatively new
and its theoretical underpinnings have not been
explicated thoroughly” (pp. 1-2). For example,
there are a considerable number of controversies
in terms of the optimal number ofsample sizes,
latent traits or attributes, difficulty in interpreting
model fit indices, and results.

Historically, CDA research and application
originated in educational measurement—reading
comprehension skill(Jang, 2005;Kim, 2015; Li,
2011;Ravand, 2016) — and mathematics assess-
ment more specifically (Henson, 2009; Tatsuoka,
1990; Torre, & Douglas, 2004). Through a non-
diagnostic framework known as retrofitting in
reading comprehension assessment, most CDA
studies have been developed and calibratedto ana-
lyze test items (Aryadoust, 2011;Chen, & Chen,
2016;Kim, 2015;Li, 2011; Ravand, Barati, &
Widhiarso, 2012; Templine, 2014). However,
these studies have ignoredto assess DIF in reading
comprehension section of PhD nationwide admis-
sion test in Iran.For example, some studies have
currently been conducted for BA and MA levels
with cognitive diagnostic objectives(Baghaei, &
Ravand, 2015;Hemmati, 2016; Ranjbaran, 2017;
Ravand, 2015).Regarding the importance of CDA
in validation of high-stakes tests, attempts need to
be made to provide much more evidence on valid-
ity of nationwide university entrance examina-
tions, because it could influence on future of test
takers. However, in the absence of ample evidence
on validity of nationwide university entrance exami-
nation in PhD level, the situation even gets worse.
Thus, the present study contributes to the Iranian
context and the larger applied linguistics communi-
ty. On the local context, administering valid tests
affect the lives of a large number of test takers.
However, little empirical evidence exists to support
the validity of the high-stakes tests in PhD level as it
is not cost effective. Therefore, the present study
aims to examine validity of Iranian National Univer-
sity Entrance Examination (INUEE). In a broad con-
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text, some problems pertain to the construct irrele-
vant variances which reside in reading comprehen-
sion test items can be estimated.

Therefore, as this area is untouched, in the
present study validity of a high-stakes test was
addressed with respect to differential item func-
tioning of each test item under CDA. The failure
on the test results is a serious consequence for the
examinees since they may consider getting into
university as a way to succeed. In addition, one
year test preparation causes test takers to under-
take serious economic problems. Regarding such
grave consequences, it is highly critical to pro-
vide transparency in validity of test development
and use from CDA perspective.Because this test
affects the lives of tens of thousands of test takers
each year; therefore, every effort is expected to
enhance the validity of test.

Reading Comprehension

Reading is the most important skill to ensure suc-
cess in learning (Anderson, 2003). That is to say,
having fluency in reading skills lead into mastery
of building meaning in second language materials.
Jang (Jang, 2005)emphasizes that reading compre-
hension consists of “complex, covert, mental, and
social activities that interact with a number of both
human and environmental factors” (p. 3). Hence,
advances in perceptions of reading could establish a
better ground for test takers with regard to dominant
contexts. This may result from having successful
processing of language and interaction with the
worldknowledge.

Regarding the nature of reading, it is a multi-
faceted and complicated language skill which is
closely related to different variables in the
process of comprehension. Although still there
has not been a thorough consensus among psy-
chometricians, educationalists, and psychologists
to constituent of reading ability, the importance
of learningmultiple reading sub-skills has been
proved (Alderson, 1990a, 1990b, 2000;Lumley,
1993; Rost, 1993).

As for the importance of learning skills or
attributes in reading comprehension,
Grabe(Grabe, 1991) proposes some attributes
including knowledge of vocabulary and structure,

discourse structure, world background know-
ledge, and metacognitive knowledge and skills
monitoring. Alderson(Alderson, 2000) also em-
phasizes that attributes mastery in reading com-
prehension are closely intervowen to the text and
reader. Salager-Meyer (Salager-Meyer, 1991) and
Cooper(Cooper, 1984) believe that poor vocabu-
lary and structural knowledge could neither de-
duce the meaning of unfamiliar words, nor identi-
fy semantic relationships between the lines. In
addition, Gao and Rogers (Gao, 2010), and Jang
(Jang, 2009)assert the key roles of

some skills such as vocabulary, syntax, ex-
tracting explicit information, connecting and syn-
thesizing, and making inferences to enhance read-
ing ability.

In the early twentieth century, some scho-
lars refute any underlying mental processes in
reading skill (Watson, 1913) as they follow beha-
vioristic and observable paradigm. But gradually,
both perceiving the literal meaning of unauthentic
texts, and explicating its meaning through ob-
servable sub-skills are emphasized (Clapham,
1996;Langer, 1992). A few years later, the prom-
inent role of mind and cognitionhighlighted.
Chomsky (Chomsky, 1957)accentuates the key
role of cognitive processing and schema
processing in meaning construction. Gough
(Gough, 1972) adds the visual decoding and en-
coding of letters, which obtained by reaching au-
tomaticity in component processing (LaBerge,
1974). Goodman (Goodman, 1967) calls “a psy-
cholinguistic guessing game” (p. 135) which de-
mands a hierarchical processing and active en-
gagement of mind to decipher meaning
(Anderson, & Pearson, 1988; Carrell, 1988;
Goodman, 1967; Smith, 1971). Subsequently,
most recent theories highlight a more interactive
and discourse processing view in reading com-
prehension which could compensate for deficien-
cies in reading process (Grabe, 1988, 2000;
Kintsch, 1978; Rumelhart, 1977, 1980;
Stanovich, 1980). By this, readers can move to-
wards interaction with the micro-structure and
macro-structure of the text in order to construct

meaning based on the underlying information
retrieved from the memory. That is justified by
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Anderson and Pearson (Anderson, & Pearson,
1988), and Clapham (Clapham, 1996)that back-
ground knowledge of different genres of the text
is closely intervowen with the background know-
ledge of the content ofthe text.Elsewhere, Perfetti
and Stafura (Perfetti, & Stafura, 2014) note that
before teaching inferencing, understanding expli-
cit information in the paragraph and connecting it
to make meaning are taught. Moreover, some
scholars point out that the central and elemental
prerequisite in reading comprehension is vocabu-
lary knowledge(Perfetti, Yang, & Schmalhofer,
2008;Yang, 2005, 2007). Grabe (Grabe, 2009)
also adds that inferencing mostly depends on
background and vocabulary knowledge among
other attributes. Farr(Farr, 1992) concludes that
comprehending reading abilities has evolved
through Multiple-Choice (MC), cloze-test or open-
ended questions in perceiving underlying abilities
(Freedle, 1993; Nevo, 1989). However, Brown and
Hudson (Brown, 2002), and Glaser (Glaser,
1994)emphasize that MC is a standard objective
form of assessment particularly in Norm-
Referenced Test (NRT). Because the manifestation
of test takers’ proficiency for making unbiased
high-stakes decisions is possible on statistical as-
sumptions. These findings collected in statistical
analyses can receive their credits by fairness which
could be possible through checking DIF.

Differential item functioning

DIF occurs when the probability of answering an
item correctly is different across groups including
age, cultural, gender differences, and so forth. To
resolve this problem, DIF detection will ensure
fairness to improve test validity in item perfor-
mance (Kamata, 2004; Roussos, 2004). DIF ex-
ists “when an item’s properties in one group are
different from the item’s properties in another
group” (Furr, 2007). Thus, it is assumed that bi-
ased items function against the minority (focal)
group such that they could not reveal their out-
performance compared with the majority (refer-
ence) group. In the late 1980s, DIF was replaced
with item biaswhich was associated with the un-
fair test items stemmed in social and political is-
sues (Ellis, 2003).

bt

In DIF studies, two types of DIF have been
discussed in the literature including uniform and
non-uniform DIF. The former refers to when an
item is different across groups, whereas the latter

argues that non-uniform DIF occurs when an
item differs across groups in terms of item diffi-
culty parameters (Clauser, 1998).Basically, there
exist two stages for DIF analysis. The first stage
refers to statistical detection of DIF, and the
second one identifies the sources of DIF and the
underlying reasons why DIF has occurred. Ac-
cording to Van Nijlen and Janssen (Van Nijlen,
2011), identifying sources of DIF aid researchers’
understanding of test construct.This perception is
assumed as a necessary aspect of construct vali-
dation (Baghaei, 2016; Borshoom, 2004).

In CDA, DIF detection investigates the time
when the probability of success on test items is
different for examinees who are from different
groups, but have the same attributes mastery pro-
files. This is a threat to the validity argument of
the test. Technically, a test measures the samela-
tent trait for all test takers; it is also expected
toentail the same difficulty level across different

populations.

To remove DIF problems, the Wald test needs
to be run to analyze the status of each item in a
high-stakes test. In the end, to address whether
test takers’ responses are a function of intended
ability the following research questions are po-
sited:

RQ;: Do reading comprehension test items of

nationwide university entrance examination in

PhD level flag DIF under CDA? If so, what is

the effect size?

RQ,: Does DIF in each test item affect the

examinees’ performance based on gender

differences?

METHODS

This study employed a sequential exploratory
mixed method design to investigate a two-phase
data collection at two different times.As it is
common in sequential exploratory mixed me-
thods design, the participants in quantitative
study were larger, and they were not the same
individuals who provided qualitative data.
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Participants

The data for the present study were collected in
two stages. The participants of the qualitative
stage were PhD candidates of TEFL, andexperts
in Applied Linguistics including 4 males and 9
females between the age ranges of 25 to 50.

As for the quantitative stage, 4200 test takers,
who sought to pursue their studiesin Teaching
English as a Foreign Language (TEFL), English
Language Literature, English Translation, or Lin-
guistics in PhD level at state universities, were
randomly selected. They were both females and
males including 61.3% females and 38.7 males.
Participants had also completed MA degree in-
English Translation, English Language Litera-
ture, English Language Teaching and Linguistics.

Generally, large sample sizes tend to present
statistical differences meticulously with minor
variations in sample’s performance, which lead to
reach solid findings and justifications.

Instrumentations

To develop a Q-matrix in qualitative phase of the
present research, five reading comprehension
attributes (Gao, 2010;Jang, 2009)were selected.
The reading comprehension attributes included-
vocabulary, syntax, extracting explicit informa-
tion, connecting and synthesizing, and making
inferences.

For the quantitative phase of the study, two
reading comprehension passages of general Eng-
lish booklet were used to analyze ten test items.
What needs to be considered was that the corpus
of the study was provided by the National Organ-
ization for Educational Testing (NOET), which
undertakes to administer high—stakes tests at both
the undergraduate and graduate levels. The test
understudy was administered by the NOET for
the nationwide PhD admission test. And because
of the critical role of high-stakes test results
which necessitate strict confidentiality, a license
was granted by theNOET to the researchers to
receive the raw data.

Procedure
Each year, university entrance examination as a
high-stakes test is scheduled to run in March.

Test takers of the present study were required to
answer 30 items including vocabulary and gram-
mar (20 items), and reading comprehension (10
items) in 2016. The allotted time to complete the
whole test was 45 minutes.

To generate information for diagnosis, and
after a brief training session, participants in the
qualitative phase of the study were invited to read
reading comprehension passages, answer 10 test
items, and verbalized their thoughts. Here, each
student read each passage in a retrospective
think-aloud session, and recounted the processes
they used among the five provided attributes. To
map test items onto particular attributes, it is crit-
ical to develop a Q-matrix. To construct a refined
Q-matrix in think-aloud verbal protocol

analysis stage of the study, participants were
asked to express their thoughts in a written open
ended interview. Next, the panel of professors
described earlier was invited to examine the ex-
tent to which each reading attribute resides in per
test item. They were asked to rate how sure they
were each attribute was necessary on a scale of
one to five for each attribute. The results obtained
used to construct a Q-matrix, in which there were
items in a column and attributes appeared in a
row.

Generally, it is assumed that the necessary

attributes to answer each test item show in 1,
whereas the unnecessary attributes for each test
item present in O(Tatsuoka, 1983). (Table 1)

The constructed Q-matrix along with collected
raw data in quantitative stage of the study was
usedto measure the item and model fit indices.
Then, the best fit model was selected. In the end,
the Wald test was run through the application of
GDINA rule to feed some arguments in R studio
package of difR. In what follows, the results of
data analyses were provided.

RESULTS
In the present study the R studio package of difR
was utilized. Through the application of R studio,
data processing was conducted meticulously.

To assess DIF, the first step was developing a
Q-matrix. As for indicating desirable consensus
among participants and experts’ decisions, the
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Kappa Coefficient of Agreement was estimated
(k=0.78) which was approximately perfect. The

Kappa Coefficient of Agreement showed re-
liability of the Q-matrix. Then, the coded Q-
matrix of participants and professors fed into the
SPSS software by the researchers. Next, the rela-
tionship between coded attributes was checked
through running Phi Correlation Coefficient of
Agreement which there was negative relationship
between attributes. As for validity of the Q-
matrix, it was evaluated by experts’ agreement to
reach saturation.

In the next phase of analyses, by the applica-
tion of R studio package, DINA and GDINA
models were used to test model fit indices.

Model and Item Fit Indices

In CDA, selecting the best fit model has always
been a challenge for practitioners. In the present
study, attempts have been made to check model
and item fit indices in advance. In this case,
Akaike’s Information Criterion (AIC), Bayesian
Information Criterion (BIC),and -2log-likelihood
(-2LL) were estimated. According to Lei and
Li(Lei, 2016), AIC reports the best fit model in

comparison to another model. In addition, R stu-
dio also shows the fit indices of the model in de-
tail. Among them, Mx? has high power of detect-
ing the fitness of selected model (Chen, &
Thissen, 1997; Lei, 2016). In what follows,model
and item fit indices were provided (Tables 2 &
3). Since this study first aimed at selecting

the best fit model in PhD nationwide admis-
sion test in 2016, AIC, BIC, -2LL, and Mx? were
estimated based on GDINA and DINA models.

As displayed in Table 2, the lowest value was
related to AIC in comparison to BIC. That is
(AlIC=32158) for selecting GDINA model.
Moreover, the lowest value for selecting DINA
model was obtained (AIC=32595). As a result,
the structure of reading comprehension test items
was more valid through selecting GDINA model
comparing to DINA outputs.

To ensure, whether GDINA model fitted for
the reading comprehension data, the results of Mx?
determined a non-significant value of (Mx*=4.23),
p=1.00 for GDINA model, because they were al-
most closer to zero, whereas the values obtained
for the DINA model were (Mx*=142.18), p=1.00.

Table 1.
Constructed Reading Comprehension Q-Matrix for each Test Item in 2016
Vocabulary Syntax Extracting Explicit Connecting and Making
Items . e
Information Synthesizing Inferences
Q1 1 0 1 0 1
Q2 1 0 0 1 1
Q3 1 0 1 0 1
Q4 1 0 1 0 0
Q5 0 1 0 1 0
Q6 1 1 0 1 0
Q7 0 0 0 1 1
Q8 1 0 1 1 1
Q9 0 0 1 0 1
Q10 1 0 1 0 1
Table 2.
Model and Item Fit Indices based on GDINA Model in 2016
Reading Comprehension AIC BIC -2Loglike Mx*
GDINA Model 32158 32817 -15974.91 4.23 (p=1.0000000)

br
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Table 3.
Model and Item Fit Indices based on DINA Model in 2016
Reading Comprehension AIC BIC -2Loglike Mx?
DINA Model 32595 32924 -16245.3 142.18 (p=1.0000000)

The results obtained in comparing GDINA
and DINA models revealed that GDINA model
was the best fit model. It is expected that the satu-
rated GDINA model would produce the best DIF
result since this model is more parameterized.
The following is the results which were investi-
gated to measure the extent of DIF in reading
comprehension section of PhD nationwide admis-
sion test items in 2016. (Table 3)

To estimate DIF, the Wald test was run to
show whether a set of parameters was equal to
some values. More specifically, de la Torre and
Lee (de la Torre, & Lee, 2013) believe that the
Wald test evaluate the fit of the model at the item

level.Furthermore, the adjusted p-value was
improved by means of the Bonferroni method to
detect DIF items in CDM.
In Table 4, p-value indicated the typical signi-
ficance level for the Wald statistic for items 1, 2, 3,
5, 6, 8, 9, and 10. The results of adjusted p-value
through the Bonferroni showed that 2 items of the
reading comprehension subtest did not have DIF
under the fitted multiple group GDINA model. To
address the first research question, based on the
results of multiple groups GDINA model, 8 items
had uniform DIF. However, the effect sizes meas-
ured for them were negligible or large.

Table 4.

DIF Detection through the Wald Statistic in 2016

Items Wald Statistic df P-Value Adjusted P-Value
1 119.60 8 0.00 0.00**
2 22.07 8 0.00 0.04***
3 28.40 8 0.00 0.00**
4 5.82 4 0.21 1.00*
5 43.17 4 0.00 0.00**
6 90.74 8 0.00 0.00**
7 11.87 4 0.01 0.18*
8 90.93 16 0.00 0.00**
9 44.85 4 0.00 0.00**
10 72.69 8 0.00 0.00**

Note: adjusted p-values are based on the Bonferroni correction.

Note: Effect Size Evaluation is based on
* Non-significant
** Large***Negligible

Table 5.

Skill Mastery Probabilities Based on Gender Difference

Skills Extractin Connecting and .
Genders Vocabulary Syntax Explicit Inforrgation Synthesizging Making Inferences
Females 0.27 0.25 0.24 0.40 0.30
Males 0.33 0.25 0.23 0.47 0.36
Difference -0.05 -0.00 0.00 -0.07 -0.05
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To answer the second research question,
item and attribute parameters were estimated by
the application of GDINA model.Here, male
and female different performances determined
based on class probabilities. The results of the
differences presented the higher or lower
chance of mastery or mastery probabilities in
reading comprehension attributes. Table 5
presents males outperformance in comparison
to females. That is to say, except for extracting
explicit  information, in all other attributes
males could performed higher than females.

DISCUSSION

This research illustrated the application of the
CDA in language assessment and,more specifi-
cally, in the analysis of DIF in reading compre-
hension section of a PhD national admission
test. That is to say, construct validity as the
primary and crucial factor in diagnostic assess-
ment is taken into account, because validity is
assumed in terms of accuracy of measurement.
The validity of a high-stakes test is estimated to
find whether test items suspected DIF. In addi-
tion, gender differences are measured to deter-
mine skill mastery probabilities of test takers. In
practice, to answer the first research question,
model and item fit indices showed that the
GDINA model fitted the data well, whereas
DINA model did not fit. To ensure correct iden-
tification of attributes to the items, the accepta-
ble fit of the data to CDA wasacceptable evi-
dence for available findings(Chen, de la Torre,
& Zhang, 2013). Regarding the second research
guestion, the results of DIF showed that some
items flagged DIF in favor of males. To identify
the quantitative differences in each test item in
terms of DIF, adjusted p-value were measured.
It is possible to confirm that 8 out of 10 items
(including items 1, 2, 3, 5, 6, 8, 9, and 10) sus-
pected a large or negligible DIF.These results
reveal that females are weaker in the present
study, which is not in line with previous study
on gender differences in EFL Iranian test takers
(Farashaiyan, 2012). The reason that females
received lower probabilities of mastery was that

i1

the passage provided for the nationwide univer-
sity admission test argued women underrepre-
sentation. According to Khodaii (Khodaii,
2009), test designers are required to develop
materials which do not convey any bias for test
takers in test venue; thus, all should have the
same chance to elicit response. However, in this
year, DIF suspected against female. Thus,there
are dependencies among the attributes of read-
ing comprehension which result in designing
unfair test items.

As a result, it is vital to promote CDA fur-
ther in ELT program. In this way, statistical
feedback provided for stakeholders with differ-
ent mastery profiles in reading comprehension
skills is critical. Howeverproviding diagnostic
feedbackfor stakeholders demands considering
test use in social systems. Behuniak (Behuniak,
2002) and Shohamy(Shohamy, 2001)emphasize
“consumer-reference testing” and “use-oriented
testing” in language testing and teaching.

Stiggins and Conklin (Stiggins, 1992) em-
phasize that typical teachers spend between one-
third and one-half of their class time on assess-
ment activities, in spite of the fact that teachers’
knowledge about assessment matters have been
limited (Christie, 1991; Louden, 2005; Matters,
2006). To remove such a problem, through prac-
ticing cognitive diagnosis the problem in assess-
ment could be lessened. In this way, diagnosis,
treatment, and assessment can be assumed as
elements of a loop in which facilitators could di-
agnose problems of students, engage them in
problem solving activities, and assess their learn-
ing in multiple tasks. In such a way, teachers can
also focus on what students lack knowledge of it.
In addition, CDA assists teacher training courses.
That is to say, teachers in training courses can
become familiar with some diagnostic informa-
tion about skill mastery or non-mastery of test
takers. This information can aid teachers to find
how they can successfully encounter with stu-
dents problems and facilitates process of learning
in real situation. As a result, language teachers
should be trained such that they can perceive how
to deal with some circumstances either when test
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takers in different groups do not have equal op-
portunity to learn the materials being tested, or
even when a fair test can be used and interpreted
unfairly.

Finally, to develop materials fairly, assess-
ment specialists and materials developers need
to collaborate and to design materials which
convey diagnostic specifications. In practice,
this may result in providing some kinds of ac-
tivities to facilitate skill development, and im-
prove expected outcomes of learning. This can
be identified as curriculum goals. Because, it
would necessitate considering test takers’ per-
formances along with features of context which
are appropriate for future tests(Wilson, 2012).
Furthermore, Hughes(Hughes, 1989), and Lee
and Sawaki (Lee, 2009a) assert that this is the
responsibility of program developers and admi-
nisters to determine the type of materials that
teachers can clearly use to perceive students
strengths and weaknesses. It is also possible
through collecting separate diagnostic informa-
tion for different proficiency levels at classroom
level and high-stakes program level. This may
assist in the development of some lesson plans
revealed students different needs. Therefore,
policy makers could take into consideration the
accountability purposes aiming to apply in as-
sessment for learning (Black, & William, 2004;
Black, Harrison, Lee, Marshall, & William,
2003; Council, 2001;

Harlen, 2005; Kellis, 2002). In sum, the
conduction of this study was not without limita-
tions. One of the most sophisticated issues in
the present study is the sociopolitical factors
which affect test development and use of high-
stakes tests. However, due to practical consid-
erations these issues leave untouched. It is also
unclear whether this differential performance of
test takers is due to different abilities of exami-
nees or artifacts of the assessment instrument
itself.

CONCLUSIONS

The goal of present research isto show skill
mastery profiles of stake holders in a real edu-
cational context. This could provide useful in-
formation about test takers strengths and weak-
nesses in reading abilities unless test items sus-
pected to DIF. The present study presented that
CDA could identify both unfair test items, and
underlying performances of both female and
male in a high-stakes test.

It would be necessary to emphasize some
theoretical and practical dilemmas which left
some future research areas open to further in-
vestigation. This study can be extended to using
different attributes, and engaging more partici-
pants of other majors. In this way, information
which would be gathered from various test tak-
ers in think-aloud verbal protocols could be
used more authentically for developing a Q-
matrix. This may result in developing fair high-
stakes English language tests under CDA. This
study also underwent reversed engineering (re-
trofitting) analysis in CDA. In addition, there is
as yet no standardized method for Q-matrix de-
velopment based on the extracted attributes
from related literature, experts’ judgments, and
students’ think-aloud verbal protocol analyses.
Selecting the best fit model other than the ones
applied in the present study is suggested. Con-
struct under- representation and construct irre-
levant variables are also vital to be observed in
the process of test development. In the end, fu-
ture research is needed to design a practical,
useful, and in effect PhD nationwide university
admission tests in Iran which would conform to
the standards of fairness.
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