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A Cognitive Diagnostic Assessment of STOU Students Using DINA Model
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Abstract

The aims of this study include: 1) to assess test quality using the classical test theory and item response theory
2) to perform a cognitive diagnosis of STOU students using DINA Model 3) to study in-depth data obtained from the cognitive
diagnosis relating to students’ non-mastery and 4) to propose approaches to improve instructions of the diagnosed courses.

The data used in the diagnostic consists of mid-term test scores from the 1%t semester of the academic year 2017 for the selected 6
courses. The data was analyzed by DINA Model and the results were then used for interviews.

The study suggests as follows: 1) The test quality of the 6 courses had reliability coefficients ranged from 0.77 to 0.85 and
difficulty levels were high and very high by using the item response theory, it was shown that the number of items having high and
very high difficulty levels are greater than the results yielded by using the classical test theory. In addition, the 32206 Business
Statistics and Quantitative Analysis course had the highest number of items with high and very high difficulty levels. 2) The mastery
diagnostic of STOU students using DINA Model suggested that there were 5 courses having students with non-mastery in all units;
such courses are 32206 Business Statistics and Quantitative Analysis, 33449 Public Service Administration, 54101 Basic Engineering for
Occupational Health and Safety, 54102 Occupational Health and Safety Management and 80102 Thai Social and Political History.
However, the 41311 Civil Law IlIl: Family Law and Law of Succession had a number of students showing mastery in all units.

The probability of mastery based on individual unit showed that the first booklet (unit 1-7) was easier than the second booklet
(unit 8-15), especially in 54101 Basic Engineering for Occupational Health and Safety course that had the relatively low probability
of mastery in all units. 3) The results of qualitative data analysis obtained from the interview of students and teachers suggested
that courses involving many formula and symbols were deemed to be difficulty to students, especially the calculations that relies
heavily on lecturing such as 33206 course and 54101 course. In addition, courses that feature highly-detailed lecturing on
complicated matters where multiple methods are possible to find solutions such as 33449 course and 54102 course, and legal
courses that include multiple interconnected laws, as well as 80102 course of which content in each unit draws from unrelated
topics, making it much more difficult for students to follow and understand the topics. and 4) The proposed approaches to
improve the instructions of diagnosed courses includes: (1) In terms of policies, the university should allocate extra financial support
for aiding students in courses with very high difficulty level; (2) In terms of content presentation, contents should be presented
within appropriate length, not too short or too long. If the contents involve calculation, infographics can be very useful, along with
calculation demonstration within 1-2 pages. Units with highly complicated contents should be provided with conclusions at

the end of the unit or the section; (3) In terms of class preparations, courses with difficult contents should assign score-based
activities and provide short video clips for students to download and view via mobile apps; (4) In terms of instruction, teachers
should be assigned based on their expertise and teaching techniques, especially for the difficult courses. There should be a system
to continuously identify, monitor, and aid students in difficult courses; (5) In terms of measurement and assessment,

the measurement and assessment should be designed to assess various aspects of student performance for difficult courses.

The test difficulty level should be moderated to ensure the appropriate difficulty level, not too easy or too difficult. The language
used in the tests should also be concise, easy to understand, and clear.
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