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Assessing the Validity of the Preclinical Objective Structured Clinical
Examination Using Messick’s Validity Framework

Hye-Yoon Lee, So-Jung Yune, Sang-Yeoup Lee, Sunju Im

Department of Medical Education, Pusan National University School of Medicine, Busan, Korea

Students must be familiar with clinical skills before starting clinical practice to ensure patients’ safety and
enable efficient learning. However, performance is mainly tested in the third or fourth years of medical
school, and studies using the validity framework have not been reported in Korea. We analyzed the validity
of a performance test conducted among second-year students classified into content, response process,
internal structure, relationships with other variables, and consequences according to Messick’s framework.
As results of the analysis, content validity was secured by developing cases according to a pre-determined
blueprint. The quality of the response process was controlled by training and calibrating raters. The internal
structure showed that (1) reliability by generalizability theory was acceptable (coefficients of 0.724 and
0.786, respectively, for day 1 and day 2), and (2) the relevant domains had proper correlations, while
the clinical performance examination (CPX) and objective structured clinical examination (OSCE) showed
weaker relationships. OSCE/CPX scores were correlated with other variables, especially grade point average
and oral structured exam scores. The consequences of this assessment were (1) making students learn clinical
skills and study themselves, while causing too much stress for students due to lack of motivation; (2) reminding
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educators of the need to apply practical teaching methods and to give feedback on the test results; and
(3) providing an opportunity for faculty to consider developing support programs. It is necessary to develop
the blueprint more precisely according to students’ level and to verify the validity of the response process

with statistical methods.
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Tahle 1. Messick's five sources of validity evidence and their implementation in this study

Source of evidence Definition

Evidence in this study

- |dentifying the characteristics of the content
to be evaluated and reflecting them sufficiently

Content
Response process - Quality control of the assessment

- Ensuring the reliability of scores in tasks that
measure the same construct

Internal structure

Relations to other variables - Evaluating the correlations between test scores
and other independent measures
- Defining the positive and negative impacts of

the test on various aspects

Consequences of the test

- Examination blueprint
- Expertise and experience of case writers
- Matching assessment content with objectives and teaching methods of the

second year

- Calibrating assessors for checklist ratings

- Calibrating standardized patients for patient-physician interaction ratings
- Case difficulty

- Correlation analyses between scores of subcategories

- Generalizability analysis

- Correlations between CPX/0SCE scores and GPA, basic science written exam,

clinical medicine written exam, and structured oral exam

- Effects on examinees
- Effects on educators
- Impacts on the curriculum or institution

CPX, clinical performance examination; OSCE, objective structured clinical examination; GPA, grade point average.
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Tahle 2. Matching assessment cases with teaching of second year

Teachin rin Teachin
Case eaccougrsgsu ’ n?e?tchndg
Day 1
Vomiting Yes LGL
Chest X-ray presentation Yes LGL
Syncope Yes LGL
Visual acuity examination Yes SGP
Suicide Yes LGL
Papanicolaou smear Yes SGP
Knee pain Yes LGL
Suture Yes SGP
Polyuria Yes LGL
Venipuncture for blood culture Yes SGP
Hematuria Yes LGL
Wound dressing Yes SGP
Day 2
Polyuria Yes LGL
Chest X-ray presentation Yes LGL
Skin rash Yes LGL
Anorectal examination Yes SGP
Oliguria Yes LGL
Wet smear of the vagina Yes SGP
Palpitation Yes LGL
Spinal tap Yes SGP
Smoking cessation counseling Yes LGL
Venipuncture for blood culture Yes SGP
Mood change Yes LGL
Burn dressing Yes SGP

LGL, large-group lecture; SGP, small-group practice.
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Table 3. Scores of 12-case CPX/0SCE (n=128)

olstws=Ft M23H 3%

ABGATE, EESAE AN APLES B CPX G4e 1
1A T, e RS oEe mAsts B vl
PPIE $U% 71202 H7ke 4 UEE Shgck 34 AW
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Case Mean +SD Low High
Day 1 (n=63)
Vomiting 63.4+11.7 31.5 86.1
Chest X-ray presentation 60.1+£20.5 5.9 100.0
Syncope 49.2+9.8 30.8 69.8
Visual acuity examination 77.1+£14.0 211 100.0
Suicide 53.8+12.5 26.3 87.0
Papanicolaou smear 85.1+10.6 50.0 100.0
Knee pain 55.9+10.3 324 81.9
Suture 69.4+19.6 20.8 100.0
Polyuria 52.6+10.9 31.6 78.3
Venipuncture for blood culture 65.3+18.9 25.0 95.0
Hematuria 65.6+12.1 39.3 92.5
Wound dressing 82.0+12.7 35.3 100.0
Domain
History-taking 63.9+8.7 411 82.2
Physical examination 45.0£11.5 10.2 71.0
Patient education 35.5+18.2 0 77.8
Patient-physician interaction 52.8+7.5 34.4 70.4
CPX 56.8+7.0 37.0 76.0
0SCE 73.2+10.1 43.1 90.1
Total score % 62.2+6.4 47.5 80.4
Day 2 (n=65)
Polyuria 57.5+£12.6 32.9 81.9
Chest X-ray presentation 67.1£20.2 23.5 100.0
Skin rash 54.2+8.2 37.5 68.3
Anorectal examination 84.2+8.9 60.0 100.0
Oliguria 51.9+9.3 33.9 71.1
Wet smear of the vagina 84.4+11.3 46.7 100.0
Palpitation 50.0+11.4 27.5 78.3
Spinal tap 64.8+19.5 18.8 100.0
Smoking cessation counseling 63.0+£12.5 31.7 85.0
Venipuncture for blood culture 77.3+16.8 30.0 100.0
Mood change 55.9+10.5 31.8 76.8
Burn dressing 79.7+12.1 50.0 100.0
Domain
History-taking 57.0+8.5 37.2 77.3
Physical examination 46.7+12.9 16.6 79.8
Patient education 415+14.6 10.0 711
Patient-physician interaction 57.8+7.9 447 75.3
CPX 55.4+7.2 42.3 69.3
0SCE 76.2+8.1 52.0 94.1
Total score % 62.4+6.6 47.5 75.5

The perfect score for each measurement item was 100 points.

CPX, clinical performance examination; OSCE, objective structured clinical examination; SD, standard deviation.
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Tahle 4. Correlation analysis between subcategory scores
HT PE ED PPI CPX 0SCE Total score %
HT 1
PE 0.345** 1
ED 0.273** 0.243** 1
PPI 0.250** 0.429** 0.456** 1
CPX 0.813** 0.712** 0.568** 0.637** 1
0SCE 0.146 0.274** 0.275** 0.431** 0.347** 1
Total score % 0.664** 0.651** 0.545** 0.670** 0.895** 0.728** 1

HT, history-taking; PE, physical examination; ED, patient education; PPI, patient-physician interaction; CPX, clinical performance examination; OSCE, objective

structured clinical examination.
**p<0.01.

Tahle 5. Generalizability analysis of the 12-case CPX/OSCE by test date

Effect Coefficient df SS MS VC % Variance
Day 1
P = 62 148.57 2.40 0.01 1.19
C - 11 431.76 39.25 0.01 2.45
I:C = 238 4,822.86 20.26 0.32 54.73
PC - 682 43417 0.64 0.02 3.44
PI:C = 14,756 3,274.84 0.22 0.22 38.18
Phi 0.573
G 0.724
Day 2
P = 64 174.00 2.72 0.01 1.32
C - 11 201.00 18.27 -0.01 -1.11
I:C = 234 6,462.85 21.62 0.42 63.93
PC - 704 396.75 0.56 0.02 2.56
PI:C = 14,976 3,288.85 0.22 0.22 33.31
Phi 0.680
G 0.786

CPX, clinical performance examination; OSCE, objective structured clinical examination; df, degree of freedom; SS, sum of squares; MS, mean square; VC,
variance component; P, person; C, case; |, item; I:C, item nested within case; Phi, phi-coefficient; G, G-coefficient.
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Tahle 6. Correlation analysis between other independent measures

olstuF=tt X233 35

GPA Basic science written exam

Clinical medicine written exam Structured oral exam

CPX/0SCE 0.605** 0.413**

0.476** 0.508**

GPA, grade point average; CPX, clinical performance examination; OSCE, objective structured clinical examination.

**n<0.01.

Tahle 7. Consequences

Subject Impact

Students Positive effects
- Learning clinical skills
- Learning a doctor’s attitudes
- Comprehensive understanding of learning content
- Filling instructional gaps by studying broadly on their own

Negative effects

- Insufficient motivation due to poor understanding of the meaning of the assessment
- Dissatisfaction with the exam due to unlearned content
- Insufficient practice due to teacher-centered lectures, lack of models and materials, lack of practice time
- Insufficient feedback
- Excessive stress

Educators Recognizing that

- Small-group practice instead of classroom lectures is required

- Feedback on the assessment is required

Curriculum, institution  Considerations

- Reviewing both the curriculum related to OSCE and assessment blueprint

- Developing a blueprint for the essential OSCE at the second-year level

- Implementing a faculty development program for clinical skills instructors to improve their teaching and feedback skills
- Implementing a student orientation program to introduce the meaning of the exam

- Reducing students’ excessive stress
- Improving thepass/fail decision process
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