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IRT-based analysis of test validity and academic competency for educational practice

Han Chae', Hye-Yoon Lee?, Sang Yun Han®

'School of Korean Medicine, Pusan National University, 2Division of Humanities and Social Medicine, School of Korean
Medicine, Pusan National University, 3College of Korean Medicine, Daejeon University,

Received: July 23, 2023 Background: Specific methodologies and application examples are required to make
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Accepted: August 17, 2023 learning and personalized education in the field of traditional medicine education
practice. The purpose of current study was to analyze the test and item validity along
with the competency characteristics of four subjects in a mock National License
Examination (NLE) as a representative showcase.

Methods: The 3-parameter IRT was used to analyze the pediatrics, preventive
medicine, physiology and herbology subjects of mock NLE. The Test Character Curve
(TCC), Test Information Function (TIF), and Test Standard Error Curve (TSE) were
used to assess test validity, and the Wright map was used to attest item and test
validity. Kernel density map was used to analyze the characteristics of competencies
by gender and academic administration groups.

Results: TCC, TIF, and TSE, along with Wright map, provided intuitive understanding
of test and item validity, and showed distinctive differences between subjects. The
Kernel density map revealed group-specific competency characteristics for
evidence-based personalized student management.

Discussion and conclusion: A practical learning analytics methods using IRT were
presented, which can be easily utilized in the field of medical education. Systematized
regular academic analysis and individualized student management with basic
comprehensive assessment and NLE could be useful for improving the quality of
evidence-based competency-based education in traditional Korean medicine.
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Table 1. Explanation and Example of Item Response Theory Terms in Current Study (modified from Chae et al.")

~

Term Explanation Example in current study

Competency or Theta  Unique and latent ability (8) rated as a continuous variable ranging X axis of TCC/TIC and Kernel

(6) from -4 and +4. The competency is a major interest of ltem density map.
Response Theory (IRT) and can be used for standardized and Y axis of Wright map.
validated evaluation of academic achievement.

Test Assessment tool consisted of test items for analyzing specific Subjects of National License
academic competency Examination

[tem Basic unit of question and answer for competency measure. Figure 1 (Wright map, X axis

of right panel)

True score The score showing the latent academic competency of specific Figure 1 (TCC, Y axis)
subject estimated using logistic probability function P(8).

Difficulty The difficulty of item. Ability level which can achieve 0.5 probability ~ Figure 1 (Wright map, Y axis
of correct answer. of right panel)

Test Characteristic A curve providing estimated true score corresponding to the Figure 1 (TCC, solid black

Curve (TCC) competency of specific subject. line)

Test Information A curve showing the amount of information yielded at specific Figure 1 (TIF, dashed red

Function Curve (TIF) competency level and representing reliability of test. line)

Test Standard Error A curve displaying the amount of errors for estimating competency  Figure 1 (TSE, dashed blue

Curve (TSE) at specific competency level as reliability of test line)

Wright Map or item- A figure showing the item-person map with two parts; left box is Figure 1 (Wright map)

person Map for the distribution of subjects and right box for difficulty parameter

of items in relation to competency level.

Kernel Density Map A figure showing the relative density and distribution of subject Figure 2
population at specific ability levels.
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Figure 1. Test curve and Wright map for analyzing test and item validity in four subjects of mock national license exam
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@ four subjects of mock national license exam
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Figure 2. Kernel density map according to the sex and administrative groups for analyzing group-specific academic competency
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