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Factor Analysis of Binary Data (True/False) or (Yes/No) Tools

Mohamed Hussein Saeed Hussein Marwa Mughtar Boghdady
Professor of educational psychology Professor of educational psychology
Faculty of Education Faculty of Education
Beni-Suef University Beni-Suef University

Abstract: Number of response categories of tools that use to evaluate
different aspects of students; social, cognitive, personal and
performance skills varies according to characteristic or field that they
measure, and according to measurement process nature adopted by the
researcher in light of literatures. Among response categories that can be
used is Likert method with its various levels; five, seven, or nine.
Questions or items of these scales may also be of the type that require a
true/false or yes/no answer. Scores obtained from this last type of items
are called binary or dichotomous data, which are scored with (0) in the
case of an error or (1) in the case of a correct answer. Such tools need
the researcher to verify their psychometric properties, the most
important of which are validity and reliability. Many researchers rely
on the use of exploratory or confirmatory factor analysis to verify the
validity of these tools by using SPSS, which relies on Pearson
correlation coefficients between measurement tool items and each
other. This may be appropriate in the case of data that follows the
categorical or the ratio level of measurement. However, it is incorrect
to use factor analysis using SPSS with binary data that is corrected by
(0, 1). The Pearson correlation coefficient is not appropriate in this
case. Therefore, a correlation coefficient that is suitable for binary data
must be used, which is tetrachoric correlation coefficient. Then the
correlation matrix resulting from this method is used in factor analysis,
whether using SPSS or any other statistical program such as:
FACTOR, R, LISREL, MPLUS, or LISREL. Also, the tetrachoric
correlation coefficient should be used to calculate the internal
consistency of these measures instead of the Pearson correlation
coefficient.

Keywords: Factor analysis, psychological scales, binary data,
dichotomous data, tetrachoric correlation, statistical programs.
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