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Improving Student Learning OQutcomes

How Real-Time Performance Data Helped Students at
Different Levels of Academic Performance

Improving student learning outcomes using performance data is vital

to the growth and development of post-secondary students. Students
are increasingly seeking personalized information and feedback to
guide their self-directed |learning efforts and academic choices. The
application of performance data can look different from student to
student depending on their strengths, weaknesses, and goals, but the
intention is the same - to improve student learning outcomes (See

Table 1).

Table 1

Underperforming

How can achieve the
level of success |
desire?

Study more efficiently

and effectively; iden-

tify steps to achieve
greatest impact.

Average

How can | overcome my
weaknesses, and
distinguish myself?

Focus on specific
areas and improve
class position

High Performing

What are my true
strengths, and what do
they imply?

Identify strengths for
focus as advanced
competencies, or
for educational/career
development
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At The Ohio State College of Medicine (OSU), students are given
detailed reports, made possible by the computer-based testing and
reporting system provided by ExamSoft Worldwide, Inc., and a Tagged
Electronic Database of Exam Questions (TEDEQ) developed by OSU.’
By utilizing a TEDEQ system, the lone measure of student performance
is no longer their total score on the assessment, but rather a detailed
breakdown of performance by question type, subject matter, question
author, subtopic area, etc. This data is generated both on an exam-
by-exam basis and longitudinal basis, and provided to the student in
frequent intervals.

The usage of TEDEQ data and reports by students varies greatly.

The academic standing of a student is a large determinant of how to
get the most value from the information TEDEQ reports present. The
strong student, average student, and struggling student all interpret
performance differently. The real-time reporting data provided to the
student means different things to each of them. Thus, to illustrate how
these reports are used by students, we describe how three students
in varying academic standings utilized student performance data and
benefited from this information. These archetypes are based on actual
OSU students; for both privacy and illustrative purposes, the specific
data have been disguised.
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“The ability to have information that outlines a student’s strengths and weaknesses enables our
academic counseling and tutoring to be far more effective. Previously, we relied on students to tell us
what was wrong so we could help themn fix it. Part of the problem is they were frequently not accurate in
their self assessment, which hindered our ability to intervene.”

- Dr. Dale Vandre, Director Integrated Pathway Program

Exhibit 1

Name: Student A

Question Types: @ @m 4 @ Cummulative Corre

Recall of factual knowledge 72 64% 73.00% 73.25% 6

Interpretation or Analysis of Information: 72.00% 77.86% 76.52% 77.32% 23

Application: Basic Science Vignette: 64.24% 7155% 72.65% 74.59% 72.93%

Application: Clinical Science Vignette 6322% ] 1 73.00% 75.23% 76.11% 7478%
Fxa Exam 4 Fxal O ative Corre

Normal Processes: 84.12% 85.62% B7.56% 85

Abnormal Processes ‘—:) 6899% | 7255% | 75.22% 72.25%

Therapeutics © 80.02% B166% 8121% 80.96

% Cummuatie Corect  [ESll Bam3Em4 b Cummaive Core

Behavioral Sclence: 89.50% 3 B88.86% ",G B7.45% 89.33% 86.50% B7.767

Blochemistry 8180% L B8252% :‘: 83.11% 85.64% 84.25% B84.33

Biostatistics & Epidemiology 75.41% 81.11% 78.26% e 80.89% B81.69% B2.38% BLES

Cardiovascular System: 68.23% 65.31% L 69.85% 72.02% 77.25% 73.04%

Gastrointestinal System: 69.41% 7149% ,\j 7236% 73.56% 74.69%

General Principles of Health and Disease: 92.30% 93.34% = 92.51% 93.56% 94.29%

Genelics: 73.50% 76.22% © 76.58% 77.63% 78.01%

Gross Anatomy & Embryology: 8450% B167% E B80.07% B83.57% B81.63%

Hematopoietic & Lympnoreticular Systems:| 7563% | 79.43% 6 7905% | 7836% | BO71%

Histology & Cell Biclogy: 83.13% 78.65% - 7796% 76.89% 78.34%

Microbiology & Cell Biology 78.60% 76.99% o |_7759% 78.09% 77.81% 83

Musculoskeletal Skin & Connective Tissue 82.62% 8098% Al 7863% 77.65% 78.92% 840

Nervous System / Special Senses: 72.00% 74.09% 76.23% 75.73% 7789% 6627

Nutrition: B7.36% B9.63% 90.00% B87.23% 89.81% 89.0

Pathology 66.03% 68.24% 67.42% 72.36% 73.91% 7123%

Pharmacology: 69.22% 70.01% 7139% 72.02% 70.83% 7141%

Physiology: 76.34% 75.23% 7364% 7319% 74.25% 9

Renal/Urinary System: 65.35% 68.32% 70.68% 72.36% 73.01% 0

Reproductive & Endocrine System 67.25% 65.53% 69.23% 71.65% 74.50%

Respiratory System: 68.23% 66.67% 70.87% 7365% 7214%

*Performance data has been altered to protect student privacy.

Student A discovered that he was performing well in subject areas where the content lent itself
easily to memorization, while struggling with subject areas that required information to be
synthesized for understanding. Student A had been attempting to improve in these areas by
memotrizing more facts, rather than focusing on how to relate the information to other processes.
This led Student A to pursue assistance from an academic counselor for help in developing study
methods that would make content connections rather than memorization of fact.
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Student A also began to better understand how to prioritize learning materials based on what
was important enough to be assessed on exams versus what was secondary detail. Over time,
Student A began to consistently meet required competency levels across the curriculum and
was able to shift focus from meeting the minimum to finding ways to develop advanced areas of
competency (See Exhibit 1 - green box).

Student B: Average

Student B scored consistently between the class average (~85%) and one standard deviation
above the class average (See Exhibit 2). While at no risk of not meeting minimum passing
requirements, Student B approached faculty to attempt to identify if there were specific content
areas in which additional focus could improve performance on the 10-15% of material that
was consistently being missed. When they looked at the student’s longitudinal performance
across all exams completed, it showed multiple explanations. The student was scoring well in
recall questions and was scoring well on clinical science vignettes, so the ability to synthesize
information was not an issue. However, the student was scoring poorly on basic science
vignettes. Student B was not approaching basic science learning materials with a patient
centered mindset. Thus, when the basic science material was presented in the context of a
clinical scenario, the student was not recognizing the intention and focus of the question.

(See Exhibit 2 on next page)

Additionally, Student B’s subject performance breakdown indicated poor performance in
Biochemistry. In light of this discovery, the student utilized the breakdown of performance by
question author to identify which faculty members to approach for additional understanding of
the material. Combined with the feedback about performance on basic science vignettes the
student was able to improve his scores in the trouble areas by applying a more clinical approach
to the study of biochemistry with the help of the specific faculty.

Student C: High-Performing

The performance data generated not only is a tool to help students improve their learning
cutcomes, but it is also a valuable tool to help the highest performing students, by highlighting
their strengths. Student C consistently performed at the top of the class. While accasionally a
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Exhibit 2

Cummulative Category Report
Name: Student B

Question Types: % Correct # Taken in Category
Recall of factual knowledge: 89.56% 1146
Interpretation or Analysis of Information: 86.21% 265
Application: Basic Science Vignette: 7455% 126
Application: Clinical Science Vignette: 88.62% 437

General Areas: % Correct # Taken in Category
Normal Processes: 90.68% 1123

Abnormal Processes: 85.24% 657
Therapeutics: 87.35% 194

USMLE Subject Areas % Correct # Taken in Category
Behavioral Science: 8750% 17
Biochemistry: 72.80% 115
Biostatistics & Epidemiology: 8441% 75
Cardiovascular System: 88.31% 178
Gastrointestinal System: 8741% 115

General Principles of Health and Disease: 90.30% 46

Genetics: 83.50% 50

Gross Anatomy & Embryology: 85.50% 134
Hematopoietic & Lymphoreticular Systems: 88.63% 76

Histology & Cell Biology: 89.00% 110
Microbiology & Cell Biclogy: 87.60% 183
Musculoskeletal Skin & Connective Tissue: 85.98% 163

Nervous System / Special Senses: 86.09% 328

Nutrition: 8957% 5

Pathology: 85.42% 187
Pharmacology: 86.74% 173
Physiology: 84.23% 109
Renal/Urinary System: 90.00% 100
Reproductive & Endocrine System: 85.44% 135
Respiratory System: 8267% 72

*Performance data has been altered to protect student privacy.
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topic or subject would come up that required some increased attention, for most part the student
did not need to focus on performance improvement (See Exhibit 3). Instead, Student C utilized
performance feedback to identify subject areas of greatest strength for further exploration.
Analysis of the student’s longitudinal performance showed the most strength in the areas of
Neurology and Pathology. These were subjects of focus the student had not considered before
as potential areas of specialty or career pursuit. As a result, the student pursued a position

doing neurological research in a lab on campus during the summer between the med 1 and med
2 years. The experience was a very positive one for Student C, who became very interested in
Neurology as a specialty during residency. As a result, Student C is approaching the clinical years
of medical education with this goal in mind and choosing electives and extracurricular activities
to best prepare for pursuing this specialty.

(See Exhibit 3 on next page)

All students approach learning differently; they have varying needs and degrees of success.
Regardless of these intricacies, real-time and specific student performance data is an invaluable
tool for assisting them in reaching their academic goals. The personalized reports generated with
the ExamSoft software, in conjunction with the TEDEQ system, provide a broad, clear picture of
performance, and remove the guesswork from self-directed learning. Moreover, they empower
faculty and administrators to target their interventions, and more effectively and efficiently (i.e.
with less time) impact individual learning outcomes.

There are a multitude of ways students find to take advantage of performance feedback. These
examples highlight just a few of the methods students use to interpret this data and apply it to
their academic careers. As usage of this data by administrators and faculty becomes more tightly
integrated with support systems, counseling, and intervention methods, impact from employing
this information for those purposes will be measured.
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