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Article Info ABSTRACT

Article Type: Objective: The present study aimed to compare the dimensionality assessment
methods using National Entrance Exam data and determine the number of dimen-
sions in the exam’s data.
Methods: The data from mathematics (mathematics group), chemistry (experimen-
tal sciences group) and Philosophy-logic (humanities group) sub-tests of the Na-
tional Entrance Exam in 2016 AD (1395 solar) were used for analysis.
2020/12/06 Results: Analysis based on 11 methods resulted in 34 related indices and graphical
methods, such as hierarchical cluster analysis, exploratory graph analysis and heat
map revealed that different methods, depending on their nature, resulted in general
2021/10/17 factors, specific factors, and a cluster of items. Results showed that the required
uni-dimensionality did not exist in most cases, and the structure of the specialized
national exam in2016 was bi-factorial. The only difference was that the resulting
2021/11/01 bi-factor structure did not match the specifications of the previous bi-factor model
(i.e., a general factor and several specific factors unrelated to each other and the
general factor, so that each item is merely related to one specific factor in addition
to the general factor). In other words, besides correlating with the general factor,
each item is related to more than one specific factor whose result was a complex or
a relatively complex structure. Factor analysis of the total data and nonlinear factor
analysis revealed that a gradual increase in lower asymptote reduced the number of
dimensions.
Conclusion: It is recommended to apply a combination of methods to find the di-
mensions of the National Entrance Exam. In addition, the extent of general factor
saturation, reflected in item correlations, considering lower asymptote, the way of
dealing with omitted responses in analysis, and comparing results of all data with
complete data (data without missing values) can be useful for dimensionality as-
sessment. Furthermore, researchers should consider checking the fit of the models
extracted from different explanatory methods by confirmatory factor analysis and
the interpretation of the extracted model.
Keywords: Dimension, factor, construct, Factor Structure, Multiple Choice Test,
binary data.
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1. Unidimensionality

2. Thurstone

3. Hambleton

4. Dimensionality
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2. Guttman, Kaiser and Dickman
3. Lawley & Maxwell

4. Joreskog and His co-workers
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Note. Entries indicate the examples of such approaches discussed. GDDM=generalized dimensionality discrepancy measure;
WRMR=weighted root mean square residual; RMSR=root mean square residual; ALR=approximate likelihood ratio. aTEST-
FACT, which supports inputting of lower asymptotes. bMplus. cBased on NOHARM, which supports inputting of lower asymp-
totes. dDETECT. eNonegligible PolyDETECT. fVia PPMC. gDIMTEST, which supports inputting of a single lower asymptote.
hPolyDIMTEST. iPolyDETECT.
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