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Use of network data analysis to improve algorithm of computerized adaptive
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Background: Network methodology makes it possible to study several goals at the same time and has capabilities leads
to providing appropriate analytical tools. There are studies on the use of network data analysis in the field of educational
assessment but there is less research that has practically constructed an adaptive test based on network theory or
presented its algorithm. Is it possible to use network science to build adaptive tests? Aims: This study was performed
with the aim of improving the adaptive test algorithm based on network data analysis on language learners of language
teaching centers and institutions in Tehran. Method: This research was descriptive and its main focus was on the
analysis of test questions using network data analysis technique. The statistical population included all students of the
top ten language teaching institutes in Tehran in 2019 who had the ability to read English at a minimum level. Among
them, 1556 people were selected by convenience sampling method. The tool used was the 140-item English VVocabulary
Size Test (VST) (Nation & Waring, 1997). The analysis of test questions was performed through classical test theory,
item response theory and network analysis based on Fruchterman-Ringold algorithm. Results: The parameters of the
test questions were calculated based on classical test theory and item respons theory. The relationship map between the
questions was drawn based on Fruchterman-Ringold algorithm and statistical test of partial correlation with alpha
modulation (p< 0/01), network centrality parameters and adaptive test algorithm were extracted. Conclusions: Utilizing
the benefits of network data analysis techniques such as results visibility, providing simple and comprehensive reports
and considering the importance of the questions in the structure of the communication network between the questions
have led to the improvement of adaptive testing methodes. Key Words: Computerized adaptive testing, network theory,
item response theory, question selection, algorithm.
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. latent variable model.

. statistical and mathematical models
. item bank

. test security
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2. applied psychometrics
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3, reflective interpret
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