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The ability to take a complete medical history is a 
fundamental skill for successful physicians. Standard 
methods for assessing history taking skills such as 
Observed Structured Clinical Examinations (OSCEs) 
require significant investments in faculty time and 
institutional resources. 

Virtual Standardized Patients (VSPs) offer an 
alternative for assessing history taking skills at a 
potential reduction in cost and resources. Our VSPs are 
high fidelity avatar representations of human 
Standardized Patients (SPs) from which students can 
ask questions and receive appropriate responses; the 
dialogue is controlled by natural language processing 
software (ChatScript). 

The student-VSP encounter occurs via a web based 
interface where the conversation is either typed or 
spoken. The interaction creates a comprehensive 
record of questions allowing for analysis of the 
interaction as well as immediate feedback to the 
students.  This analysis can isolate the requisite 
cognitive skills, allow accurate assessment for focused 
practice and improvement, and aid in determining level 
of competency on data gathering skills. As such, the 
system allows for deliberate practice with immediate 
feedback and enables students to rehearse 
professional behaviors in a risk-free environment. 

• Agreement between human and computerized scoring for 
HOPI ranged from 80% for Quantification or Severity to 
97% for  Location of pain and Modifying Factors. 

• Similar to HOPI, there was excellent agreement with Past 
Medical History questions, ranging from 76.67% to 100%. 

• Two additional Virtual Patient cases were developed to 
assess the information gathering domain. Case 2 was a 
young female with abdominal pain/GERD and Case 3 
was a young female with abdominal pain/DUB 
(dysfunctional uterine bleeding).

• The grading rubric was modified for each case and 
twenty students interviewed the VSPs. 

• Dialogues were automatically scored by the software and 
compared to human grading of the encounters

Virtual Standardized Patients

Development of Grading Rubric

• Agreement between human and computerized grading 
was high across all categories, ranging from 83% for 
Quantification or Severity to 99% for Past Surgical 
History and Medications. 

• Expert faculty determined essential elements for the 
History of Present Illness (HOPI) and past medical 
history.

• The questions in the ChatScript database that matched 
the appropriate categories of the essential elements were 
identified and tagged.

• The software was programmed to recognize essential 
questions in dialogues and generate an immediate 
feedback report along with a reference document 
containing the expert approach to the specific case.

Support

• 102 first year medical students took a HOPI and Past 
Medical History of our VSP with back pain.

• 30 dialogues were randomly selected and rated 
independently by 2-3 expert faculty raters using the 
Kalamazoo Essential Elements Checklist.

• Percent agreement between faculty rating and computer 
generated rating was compared. 

We have developed a VSP system that can understand, 
respond, categorize, and “assess” student performance 
in information gathering, enabling students to practice 
their history taking skills and receive immediate 
feedback. The strengths of this are approach are:

• Flexibility in scheduling; students can interview a VSP 
anytime.

• Reduction in SP variability; the VSP always provides 
the same answers and mannerisms.

• Elimination of rater variability; the interaction is 
assessed by computer analysis of the relevance, 
quality, and order of the questions.

• Reduction in cost when considering staff, SPs and 
faculty time needed to grade the encounter.

Conclusion

• The Virtual Standardized Patient platform automatically 
analyzes the information gathering component of the 
encounter.

• Concurrence between human and computerized 
grading was high across HOPI and Past Medical 
History categories.

• The grading algorithm is modular and performed 
consistently across different clinical presentations.
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