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1.Future directions of testing in the United States
Chair Hambleton, Ronald K. (University of Massachusetts, USA)

Symposium Abstract

The importance of test uses continues to grow. In the USA today, students from the 3rd grade to high
school are administered achievement tests, for a total of about 80 million tests per year. Add several
times 80 million tests to account for the diagnostic tests that are being administered to support the
assessment of student progress, and it is clear that the growth of testing in the schools has been
substantial. Also, the number of admissions tests and credentialing exams continues to grow. At the
same time, because of the importance of these tests, and the desire to improve test score validity,
technical advances in many directions are occurring. In this symposium, the presenters will focus on
three important directions in the USA: First, we will consider the impact of cognitive psychology on
testing. The impact has been discussed in the measurement literature for 30 years but now that impact
is being seen, and substantial amounts of research are underway. Second, the impact of technology has
been increasing, and now it is likely to fundamentally change our approaches to what is measured, as
well as to test design and test administration. Advances in technology

will be the focus of the second presentation. Finally, nothing is more important, ultimately, than the
production of valid test scores, that can be reported on meaningful score scales, and in ways that they
are understood and used correctly by practitioners. Score reporting in the future will be the focus of the

final presentation.

A new generation of DIF studies

Chair

Elosua, Paula (University of the Basque Country, Spain)

Hambleton, Ronald K. (University of Massachusetts, USA)

Symposium Abstract

Numerous DIF studies have been published in specialized and applied psychometric journals during the
last two decades. In addition to the development of statistical procedures for detecting differential item

functioning that are highly efficient in spotting problematic items, the research on DIF to date has also



focused on applications of DIF analyses in a range of testing contexts. All of this work is critical
because of the extent to which DIF analyses are a fundamental part of item analysis. However, it is
important to note that any analysis of differential item performance should not be narrowly focused on
the detection of DIF: once DIF is detected, the task turns to understanding it, the study of effects of
item type on examinee performance, or the study of the practical consequences. It is this idea of
extending DIF studies with new methods and approaches that forms the basis of this proposed
symposium: A new generation of DIF studies. The new perspective involves multilevel latent

models, mixed models, consequences and new robust procedures for the detection of DIF. The
symposium consists of four presentations given by researchers from four countries. The first study
illustrates a new approach to detecting DIF based on using robust statistics ; the second one uses a
simulation to evaluate the effects of factorial partial invariance on group comparisons ; the third and
fourth presentations incorporate mixture models to evaluate the presence of latent classes and novel
applications of multilevel IRT .

2. “Robust anchoring and posterior anchoring as procedures for DIF and measurement equivalence”
de Boeck, Paul A. L. (University of Amsterdam, Netherlands)*

An important issue in the process of identifying DIF and also in the process of obtaining measurement
equivalence is the choice of anchor items. The basis for this choice is commonly either prior
knowledge or iterative purification based on the data. Two alternatives are presented here: (1) robust
anchoring, using tools from robust statistics, and (2) posterior anchoring, based on posterior DIF
probabilities of the items. The robust approach can be implemented in a parametric way, for example
with a robust version of the Raju distance, or in a nonparametric way, for example with marginal
proportions correct. The posterior approach requires a mixture model for the items, with a DIF class
and a non-DIF class of items. These two alternatives do not require prior knowledge and neither do
they make use of iterative purification. They both rely on a one-step statistical procedure. Simulation
studies show that their performance is excellent. Apart from their practical use in dealing with

DIF and obtaining measurement equivalence, they are also novel IRT approaches in a more
fundamental statistical sense.

3. “The effect of Partial Factorial Invariance on group comparisons”

Elosua, Paula (University of the Basque Country, Spain)*

Zumbo, Bruno D. (University of British Columbia, Canada)

Factorial invariance studies examine the equivalence among factorial structures across groups.
Conclusions about partial factorial invariance mean that some of the model parameters (loadings,
thresholds, error variances) are different for groups. It is difficult, however, for a researcher to quantify
the effects (i.e., impact) of this lack of invariance on subsequent statistical decisions based on group
mean comparisons or coefficient alpha comparisons across groups.

4. “Latent variable mixture modeling as a method to examine sample heterogeneity, and the related
problem of DIF”

Zumbo, Bruno D. (University of British Columbia, Canada)*



Sawatzky, Richard G. (Trinity Western University, Canada)
Ratner, Pamela A. (University of British Columbia, Canada)
Kopec, Jacek A. (University of British Columbia, Canada)
We will present an overview of a program of research that applies latent variable mixture modeling
(LVMM) to examine the extent to which a sample is homogeneous with respect to a specified
statistical model for ordered categorical item responses. Along the way we will evaluate the
implications of sample heterogeneity with respect to the latent variable scores, and identify potential
sources of sample heterogeneity. As has been shown in the literature, LVMM can be used in
conjunction with IRT (i.e., an IRT mixture model) to examine sample heterogeneity, and the related
problem of DIF, when relevant group differences are not assumed a priori (Cohen & Bolt, 2005 | De
Ayala et al., 2002; Mislevy, Levy, Kroopnick, & Rutstein, 2008; Rost, 1990; Samuelsen, 2008;
Vermunt, 2001). Our aims are: (a) to share the lessons we have learned about LVMM, its
implementation and limitations, and (b) demonstrate how looking at the typically DIF situation from
this vantage point allows us to investigate whether there are other variables than the usual manifest
variable in DIF studies (such as gender, age, or nationality), or interactions among variables, that
distinguish homogeneous groups. Our focus will be typical psychosocial measures such as emotional
wellbeing and physical functioning, and the data complexities they present.
5. “Applications of multilevel IRT models to investigate item type effects”
Zenisky, April L. (University of Massachusetts, USA)
Elosua, Paula (University of the Basque Country, Spain)
Zumbo, Bruno D. (University of British Columbia, Canada)*
This presentation focus on a new multilevel IRT model and on its application to study item type effects
which can affect the performance across groups. A multilevel IRT model developed for group-level
diagnosis was applied to study data from high school end-of-course examinations. Variability in item
difficulty across ethnic groups was investigated in relation to item features associated with content and
cognitive process categories. Random effects were attached to each feature type at the group level, and
their variability studied across groups. The estimated feature effects were shown to provide a basis for
examining cross-ethnic differences for individual features as well as cross-feature differences within
individual ethnic groups, as this may be useful for diagnostic purposes. The model was fitted using
Markov Chain Monte Carlo procedure by R software.

Assessment models for monitoring learning
Chair
Hambleton, Ronald K. (University of Massachusetts, USA)
Symposium Abstract
The symposium will discuss on the models for monitoring teaching and learning in three countries:
Denmark, Hong Kong and New Zealand. The three systems will be reviewed and discussed in terms of
their influences on learning and teacher autonomy, the stakes associated with assessments, the types of

assessments used, the levels of aggregation of data from these assessments, and how data are used.



6. “National tests in Denmark — CAT as a pedagogic tool”

Wandall, Jakob (Danish Ministry of Education, Denmark)*

Testing and test results can be used in different ways. They can be used for regulation and control, but
they can also be a pedagogic tool for assessment of student proficiency in order to target teaching,
improve learning and facilitate local pedagogical leadership. To serve these purposes tests have to be
low stake. In Denmark, to ensure this, test results are made strictly confidential by law. The only test
results that are made public are the overall national results. Because of the test design (Rasch-model),
results are directly comparable, which gives an enormous potential for monitoring added value and
developing new ways of using test results in a pedagogical context. The presentation gives the
background and status for the development of the Danish national tests, describes what is special
about these tests (IT-based, 3 tests in 1, adaptive, etc.), how the national test are carried out and what is
tested. Futhermore, it is described who are allowed to know the results, what kind of response is given
to the pupil, the parents, the teacher, the headmaster and the municipality and how the results can be
used by the teacher and headmaster.

7. “Alternatives to external standardized assessments: Hong Kong example”

Hamp-Lyons, Liz (University of Hong Kong, Hong Kong SAR, China)*

In this presentation I will 1) describe the school-based assessment system that has been introduced
across Hong Kong secondary education to assess the English speaking skills of all students; 2) describe
how this classroom assessment data is used to report student level data for educational planning and
region-wide accountability; 3) discuss how and to what extent this school-based assessment supports
learning in the classroom and contributes to teacher professional development.

8. ““Assessment models for monitoring learning: New Zealand”

Hattie, John (The University of Auckland, New Zealand)*

New Zealand has a recent history of self-managed schools with many freedoms to make decisions
about teaching and assessment. There are many options for them to choose. The session outlines the
options available in an on-line assessment package (asTTle) which includes Teacher customised,
comprehensive, computer adaptive, interview, and attitude assessment. Feedback is immediate to
teachers and students in the form of visual reports, and while they can be used for many purposes

the major use is to monitor teaching and learning.

9. “Comparing and contrasting models for monitoring learning in three countries”

Ercikan, Kadriye (University of British Columbia, Canada)*

This presentation will review, compare and discuss models for monitoring teaching and learning in
three countries that will be presented in the first part of the symposium: Denmark, Hong Kong and
New Zealand. The three systems will be reviewed and discussed in terms of their influences on
learning and teacher autonomy, the stakes associated with assessments, the types of assessments used,
the levels of aggregation of data from these assessments, and how data are used.

Advanced issues in computerized adaptive testing and computerized classification testing

Chair



Wang, Wen Chung (Assessment Research Centre, The Hong Kong Institute of Education, Hong Kong
SAR, China)

Symposium Abstract

Computerized adaptive testing (CAT) has been widely implemented in recent years, mainly because of
the significant progress in computer technology and item response theory. A major advantage of CAT
is that it yields person estimates more efficiently than paper-and-pencil tests. In some cases where a
classification of test-takers into a few categories is sufficient, CAT can be adapted to fulfill this goal.
The adapted procedure is called computerized classification testing (CCT). Nowadays, many
conventional paper-and-pencil tests or non-adaptive tests have been gradually replaced by CAT or CCT.
Computerized adaptive testing (CAT) has been widely implemented in recent years, mainly because of
the significant progress in computer technology and item response theory. A major advantage of CAT
is that it yields person estimates more efficiently than paper-and-pencil tests. In some cases where a
classification of testtakers into a few categories is sufficient, CAT can be adapted to fulfill this goal.
The adapted procedure is called computerized classification testing (CCT). Nowadays, many
conventional paper-and-pencil tests or non-adaptive tests have been gradually replaced by CAT or CCT.
The symposium contains four papers which address some advanced issues in CAT and CTT. In the first
paper, CCT was implemented under the generalized graded unfolding model. In the second paper, CCT
was implemented under the higher-order item response model. In the third paper, CAT was
implemented under the two-parameter testlet model with ability-based guessing. In the fourth paper, a
new method was developed to increase efficiency in the expected a posteriori ability estimation under
multidimensional item response models. All the four papers adopted simulations to evaluate the
performances of the new algorithms under a variety of conditions.

10*“Implementation of computerized classification testing under the generalized graded unfolding
model”

Liu, Chen-Wei (Department of Psychology, National Chung Cheng University, Taiwan)

Wang, Wen-Chung (Assessment Research Centre, The Hong Kong Institute of Education, Hong Kong
SAR, China)*

The generalized graded unfolding model (GGUM) has been recently developed to describe item
responses to Likert items (agree-disagree) in attitude measurement. In this study, we developed two
item selection methods in computerized classification testing under the GGUM, the
current-estimate/ability-confidence-interval method and the cut-score/sequential-probability-ratio-test
method and evaluated their accuracy and efficiency in classification through simulations. The results
indicated that both methods were very accurate and efficient. The more point each item had, the fewer
the classification categories were, the more accurate and efficient the classification would be. However,
the latter method may yield a very low accuracy in dichotomous items with a short maximum test
length. Thus, if it is to be used to classify examines with dichotomous items, the maximum text length
should be increased.

11““Computerized classification testing under the higher-order IRT model™



Lee, Kung-Hsien (Department of Psychology, National Chung Cheng University, Taiwan)*

Wang, Wen-Chung (Assessment Research Centre,The Hong Kong Institute of Education, Hong Kong
SAR, China)

Many CCT algorithms have been developed under unidimensional item response theory (IRT) models.
In practice, a test battery may contain multiple tests, and a test may contain multiple subtests. For
example, an English test usually includes subtests of listening, speaking, reading, and writing, and each
subtest consists of several items. Besides, it is theoretically justifiable that there is an upper-layer
“overall” English proficiency that governs the four “domain” abilities of listening, speaking, reading,
and writing. Under such a case, the higher-order IRT model is needed, because it accommodates such a
hierarchical structure in latent traits. The major advantage of the higher-order IRT model is that both
the overall and domain abilities can be estimated simultaneously, which is not applicable for standard
unidimensional or multidimensional IRT models. Until now, CCT has not yet been developed under
the higher-order IRT model. In this study, we developed such algorithms and evaluated their
performances under a variety of situations through simulations. The results showed that the developed
CCT algorithms were efficient and accurate in the categorization of test-takers by taking into account
both the overall and domain abilities, especially when the loadings of the overall ability on the domain
abilities were high.

12*“Computerized adaptive testing under the two-parameter testlet model with ability-based guessing™
Huang, Sheng-Yun (Assessment Research Centre, The Hong Kong Institute of Education, Hong Kong
SAR, China)*

Wang, Wen-Chung (Assessment Research Centre, The Hong Kong Institute of Education, Hong Kong
SAR, China)

Testlet response models were developed to fit item responses to testlet based items. As the guessing in
multiple-choice often involves ability, a new IRT model with ability-based guessing was proposed. To
analyze multiple-choice items with testlet design, in this study we incorporated the modeling of
ability-based guessing into the two-parameters testlet response model, implemented CAT algorithms,
and compared the performances of three item exposure control methods through a series of simulation.
In the first simulation study, three independent variables were manipulated: (a) testlet effect (small and
large), (b) . size (small to large proportion of ability on guessing), and (c) testlet length. In the second
simulation study, we compared the performances of three item selection procedures. The results
indicated that the CAT algorithms and the three item exposure control methods for the new IRT model
were successfully developed and implemented. The smaller the testlet effect and the longer the testlets
were, the smaller the root mean square error would be; the Sympson and Hetter online method and the
Sympson and Hetter online with progression method could maintain a well-controlled item exposure
rate as their pre-specified rate without substantial loss in measurement accuracy. Although the
progression method could maintain control of item exposure rate, it had a higher bank usage and higher
measurement accuracy.

13“Improving the expected a posteriori (EAP) ability estimation in multidimensional computerized

10



adaptive testing”

Chen, Po-Hsi (Department of Educational Psychology and Counseling, National Taiwan Normal
University, Taiwan)*

In multidimensional computerized adaptive testing (MCAT), the computer time for traditional expected
a posteriori (EAP) ability estimation methods increases exponentially as the number of dimensions
increases linearly. For example, in four dimensional MCAT, it took about 15 seconds to yield ability
estimates on the four dimensions and to select the next item using traditional EAP estimation method
when there were 30 quadrature points in each dimension (Chen, 2006). The computer time should be
largely reduced to make MCAT feasible. In this study, I proposed a new EAP estimation method and
evaluated its performance through simulations. Six sets of simulated data, constructed by three
different numbers of dimensions and two different types of correlations between dimensions, were used
to compare the performances of the new and traditional EAP estimation methods. The dependent
variables were conditional bias and root mean square of error (RMSE) after administering 5 and 10
items in each dimension, and the mean computer time for ability estimation and item selection. The
results indicated that the new method needed much less computer time than the standard method,
especially when there were as many as 6 dimensions. In addition, the new and standard methods
yielded a similar degree of conditional bias and RMSE. In conclusion, the new method can improve the
proficiency of the EAP ability estimation to some degree, and can be easily implemented in MCAT.
14*“Considerations in developing vertical scales using IRT: Link methods, link items and sample size
issues”

Mok, Magdalena Mo Ching (Assessment Research Centre, & Psychological Studies Department,
HKIEd, Hong Kong SAR, China)*

Yan, Zi (The Hong Kong Institute of Education, Hong Kong SAR, China)

Lau, Doris Ching Heung (Assessment Research Centre, HKIE, Hong Kong SAR, China)

The purpose of this paper is to contribute to recommendations for the development of vertical scales
using IRT methods. The recommendations will be based on three sources, namely, test development
literature, simulated data, and empirical data. Considerations in vertical scale development include in
this study include method (concurrent, stepwisechain) of linking, properties of link items (goodness of
fit, adherence to curriculum), number and proportion of link items (15%, 30%), and model of analysis
(Rasch, 2-parameter model). A number of data sets will be simulated to test effect on scale properties
of different methods in the construction of vertical scale. Merits of these methods are compared by
comparing the match between parameters of the estimated and the original (generated) samples. The
real data set comprise a sample of 5,755 primary students between primary 2 and primary 6 from 24
schools, and 3,621 secondary students between secondary 1 and secondary 3 from 11 schools in Hong
Kong. The mathematics competencies of participants were assessed using booklets with linked items
between adjacent year levels. Different methods of constructing the vertical were compared in terms of
estimated population mean (grade-to-grade growth), estimated population standard deviation

(grade-to-grade variability), separation of grade distributions by effect size, and differential item
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functioning. The paper will combine findings from the literature review, analysis on simulated and real
data to derive a set of recommendations regarding the development of vertical scales for charting
growth across year levels.

15 Testing the invariance of latent traits in multiple group analysis

Zhang, Zhiyong (Department of Psychology, University of Notre Dame, USA)*

Abstract

Evaluating measurement invariance (or differential item functioning, DIF) is critical for international
testing. Traditional methods require the same set of test items to be used in all populations. After
obtaining invariance, the latent traits can then be compared. This study proposes to test the invariance
at the latent trait level so that the test items can be tailored according to each population. For example,
authoritarian behavior might be the target latent trait in a study, but in one population authoritarian
behavior might be indexed by measures of physical coercion while in another population it might be
indexed only via verbal behavior measures. Thus, the latent traits are the same although the test items
are different. We propose to use marker variables and the likelihood ratio statistic to test the invariance
of latent traits across different populations. Through well-designed simulation experiments, we
demonstrate the feasibility of testing latent trait invariance when tailored items are used. The study has
important implications in international testing. For example, the design of studies can be innovative in
building measurement batteries that are better matched to one’s experimental aims. For example, in
studies involving subgroup comparisons based on age, ethnicity, gender, etc., test batteries can be
tailored to the subgroup while still measuring the samelatent traits.

16 Structural modeling of TIMSS 2007 mathematics test data

Choi, Youn-jeng (University of Georgia, USA)*

Cohen, Allan S. (University of Georgia, USA)

Bandalos, Deborah L. (University of Georgia, USA)

Abstract

The TIMSS (Trends in International Mathematics and Science Study) testing program is designed to
provide comparative information about student achievement in mathematics and science among
participating countries. In this study, we focus on a structural analysis of Grade 4 mathematics with an
eye to determining what student and country characteristics might be related to differences in test
performance. This grade is important as it is typically when most countries begins formal education of
rational numbers, particularly proportional reasoning. We focus on several sets of characteristics,
including student, teacher, educational policy, and educational curriculum characteristics to try to
determine which sets appear to have the most impact on student test performance. TIMSS data from the
39 countries participating in TIMSS 2007 Grade 4 mathematics will be used in this study. TIMSS 2007
used 14 test booklets administered randomly to students so we will use one test booklet among the 14
test booklets. Preliminary exploratory factor analyses from one randomly selected booklet (N = 13,446)
indicates a single factor. Linear regression indicated several factors related to total math score over the

26 items in the booklet: public expenditure on education, pupil-teacher ratio, emphasis on a national
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curriculum, and provision of remedial instruction. Multilevel structural equation modeling will be used
to further analyze these data for the conference paper.

17 The impacts of participant personalities on the judgments in modified angoff standard settings
Zhang, Sheng (Faculty of Education, Beijing Normal University, China)*

Zhang, Danhui (Faculty of Education,Beijing Normal University, China)

Tang, Keran (National Center of Educational Assessment, China)

Chi, Zhaoyan (National Center of Educational Assessment, China)

Abstract

The procedure of standard setting is to collect the judgments of qualified participants with various
experience and expertise about the level of knowledge and skills required for a person to be considered
as above the cut-score. Many studies have investigated objectivity of judgment and the extent to which
one’s final judgment is influenced by the background of participants. This study investigated the
impact of participant personalities on judgments. A modified Angoff method with four iterative group
discussions was employed in setting performance standards for the Chinese National Assessment of
Education Quality in 2008. Influential data were also provided during the group discussion to modify
participants’ judgment. The personalities of each participant were also measured with the Big Five
Personality Scale for the purpose of measuring participants’ characteristics on agreeableness,
conscientiousness, openness, neuroticism, and extraversion. It was found that people with different
personalities showed distinct behavioral tendencies in this setting. Those with neuroticism tended to
adjust their judgments based on the provided information, but they were not easily influenced by the
other participants; those higher on agreeableness were more likely to agree with others, as well as reach
consensus; those higher on openness were generally active in the group discussion. Despite the
discrepancies of person behaviors during the procedure, the findings suggested that the participant
personality was not a significant factor in influencing the overall final standard settingjudgment.
18CTT, IRT, and G-DINA analysis of TIMSS 2007

Park, Yoon Soo (Teachers College, Columbia University, USA)*

Lee, Young-Sun (Teachers College, Columbia University, USA)

Abstract

Mathematics educators and psychometricians often wonder how best to estimate the mastery of
grade-appropriate curricular skills and are also interested in examining regional differences in attribute
mastery within the same country. In the 2007 administration of the 8th grade mathematics Trend in
International Mathematics and Science Study (TIMSS), two U.S. states—Massachusetts and
Minnesota—and three Canadian provinces— Québec, Ontario, and British Columbia—were included
as benchmarking participants, which are regional entities that follow the same assessment procedures
as the countries. They ranked 6, 7, 8, 9, and 13, respectively, among 56 total participants, which were
all above the U.S. national sample that ranked 14th. This framework and design of the TIMSS
assessment provides an ideal structure to conduct an empirical analysis of attribute mastery within the

U.S. and Canada. Although various attempts have been made to make inferences on attribute mastery
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based on information from student performance based on broad content domains, traditional methods
of analyzing large-scale assessments such as classical test theory, item response theory, or
generalizability theory have shown to be ineffective to provide attribute-level information. In contrast,
employing a cognitive diagnostic modeling approach, attribute mastery as well as cognitive diagnostic
information can be attained. This study examines fine-grained attribute mastery using the deterministic,
inputs, “and” gate (DINA; Junker & Sijtsma, 2001) model for each regional entity that can be used as
diagnostic information for educational instructors to improve student performance and learning in
mathematics education.

19. Applying mixture IRT models to TIMSS data

Alexeev, Natalia (University of Georgia, USA)*

Cohen, Allan (University of Georgia, USA)

Templin, Jonathan (University of Georgia, USA)

Abstract

The Trends in International Mathematics and Science Study (TIMSS) is an international assessment to
measure trends in mathematics and science learning. The aim of TIMSS is to improve the teaching and
learning of mathematics and science by providing data about students' achievement relative to different
curricula and instructional practices. A recent development in TIMSS research is application of mixture
IRT models, particularly mixture Rasch models (MRM), to investigate qualitative and quantitative
differences among latent groups in the examinee population. The use of the MRM is prevalent in such
studies in part due to its simplicity as well as to the availability of software packages for estimating
model parameters. Some previous research suggests, however, that using reduced IRT models, such as
the Rasch model, may lead to over-extraction of latent classes and, therefore, to misinterpretation of
results. The purpose of this study is to investigate how mis-specified mixture IRT models can affect
extraction of latent classes and thus interpretation of the data. The problem and solutions will be
illustrated using TIMSS 2007 Mathematics

Test for Grade 8.

20. Combining Bayesian networks with two-tier items to modeling students' learning bugs and
sub-skills

Shih, Shu-Chuan (Department of Mathematics Education, National Taichung University, Taiwan)*
Kuo, Bor-Chen (Graduate Institute of Educational Measurement and Statistics, National Taichung
University, Taiwan)

Yang, Chih-Wei (Graduate Institute of Educational Measurement and Statistics, National Taichung
University, Taiwan)

Abstract

The main purposes of this study are to develop the two-tier mathematics diagnostic tests based on
Bayesian networks and explore the efficiency of combining Bayesian networks with two-tier items for
modeling students’ learning bugs and sub-skills in time calculation after students have learned the

related contents. Six steps are involved in this study: developing the student model based on Bayesian
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networks that can describe the relations between bugs and sub-skills; constructing two-tier items that
students can be provided an opportunity to reveal their bugs and sub-skills in time calculation contents;
using two-tier items for evidence model creation and completing the cognitive diagnostic model that
combining Bayesian networks with two-tier items; administering test items for sixth graders in
elementary school; estimating the network parameters using the training sample and applying the
generated networks to bugs and sub-skills diagnosis using the testing sample; and assessing the
effectiveness of the combined models work in predicting the existence of bugs and sub-skills. The tests
are administered to 300 sixth grade students. The responses of 240 samples are used as a training data
set for building Bayesian networks and others are treated as a testing data set for evaluating the holdout
classification accuracies of the combined model. The results show that using combined model to
diagnose the existence of bugs and sub-skills in individual students can get good performance.

21. Value madded models and accountability

Swaminathan, Hariharan (University of Connecticut, USA)*

Rogers, H. Jane (University of Connecticut, USA)

Abstract

With the advent of the No Child Left Behind (NCLB) legislation, the issue of accountability has come
to occupy center stage in public education. The policy governing Adequate Yearly Progress (AYP),
designed to assess the effectiveness public education, requires the comparison of students’ performance
at a single point in time to pre-set standards. Recent research has documented the problems associated
with and the inappropriateness of using the measure of academic growth as dictated by NCLB. On the
other hand, the value added assessment procedures based on academic growth of students have been
heralded as the tool for educational accountability and have been implemented in several states, notably
Tennessee for documenting teacher effectiveness. While considerable research has been conducted on
the usefulness of the AYP measure for accountability, the psychometric and statistical issues
surrounding Value Added Models have been less well understood. The purpose of this paper is to
examine the psychometric and statistical issues surrounding Value Added Assessment and Value
Added Models. In particular, the growth model and projection model procedures developed by the
authors for conducting value added assessment in a US state will be described and compared. In
addition, the use of such models for identifying and providing resources for children and
schools/districts at risk of failing AYP is described. Data from the state assessment will be used to
illustrate the methods described in the paper.

22. Investigating item drift in TIMSS via Cognitive Diagnostic

Modeling

Park, Yoon Soo (Teachers College, Columbia University, USA)*

Lee, Young-Sun (Teachers College, Columbia University, USA)

Abstract

Longitudinal studies of trended international mathematics achievement have focused on the overall

performance of students using trended assessments such as the Trends in Mathematics and Science

15



Study (TIMSS) and the OECD Program for International Student Assessment (PISA). They have
employed methods such as Classical Test Theory (CTT) and Item Response Theory (IRT) to rank
individuals within a latent ability continuum. Although inferences generated from these approaches
have provided insights into the relative standing of students and their mathematics ability in
comparison to other countries, they have yet to examine how specific attribute mastery change over
time—whether unique skills required to solve a mathematics problem have grown or remained constant
with time. This view is different from examining student performance in broad domains such as
algebra and geometry, because investigating fine-grained attributes form the basis to students’
understanding of the material as well as providing direct information to educational researchers and
instructors on areas that students need improvement. Cognitive Diagnostic Models (CDM) were
developed for this specific purpose—to examine whether a specific cohort has mastered skills that are
required to correctly answer a problem. Using three waves of the TIMSS—1999, 2003, and 2007—this
study examined attribute mastery from a CDM framework while implementing longitudinal analysis
methods. This study shows that by examining item drift—whether CDM parameter estimates change
over time—we can signal instructors and mathematics researchers on content areas that have deviated

and detect trends in attribute mastery that cannot be estimated using traditional methods.
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A STUDY ON DIFFERENTIAL ITEM FUNCTIONING (DIF) OF THE BASIC MATHEMATICAL
COMPETENCE TEST FOR JUNIOR HIGH SCHOOLS IN TAIWAN
By
Chien-Ming Cheng
National Academic for Educational Research Preparatory Office
cheng@naer. edu. tw
ABSTRACT

This study investigates the relationship between a gender’ s group
membership and performance on test items using four differential item
functioning procedures - Area Measure, Likelihood ratio test,
Mantel-Haenszel, and SIBTEST methods.

The basic competence test for junior high schools is a very important
breakthrough in education in Taiwan because 1t adopts the item response
theory (IRT). The DIF topic in IRT is important because of concern that
the basic competence test for junior high schools be fair and impartial
for every student. In the study the presence of DIF for gender groups is
investigated for this new system of testing. The results of this study
are the identification of items that show evidence of DIF and that are
judged to be due to bias, a determination of which methods are the most
accurate for detecting DIF and an investigation of the possible reasons

for causes of DIF and bias.

Both real and simulation data are analyzed to compare the four detecting
DIF methods. From the results, synthesis and discussion of effect size,
frequency, consistency, and Type | error rate, of the four methods,
SIBTEST was deemed the most appropriate to detect DIF items for the basic
mathematical competence test for junior high schools in Taiwan.
Keywords: differential item functioning, Area Measure, Likelihood ratio
test, Mantel-Haenszel, and SIBTEST
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