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About ECU 

• Public, 4-year university
• 10 degree-granting 

colleges/schools, including medical 
& dental schools

• One of 17 institutions within the 
UNC system

• Carnegie class: Doctoral 
University, High Research Activity

• Enrollment of almost 30,000; more 
than 2000 employees with a 
faculty appointment



Presentation Overview 

• Context of the Study – UNC System Peer Study
• ECU's Internal Peer Study Process
• Selecting Peers Using Cluster Analysis
• Peer Selection Dashboard
• Recommendations for Peer Study



University of North Carolina System 
Peer Selection Process 2020



Methodological Approach

• UNC System Office conducted all quantitative analyses for the 16 constituent universities 
to ensure a common approach.

• Cluster analysis selected as the quantitative approach.

• Ten variables were identified for use in the cluster analysis, six of which were common 
variables across institutions.

• Output lists were provided to institutions for review & institutions were allowed to 
identify institutions they felt should be included but were not identified in the cluster 
analysis.

• Number of peers was restricted to 10-12; aspirational peers were not recommended.

• A final proposed list was negotiated by each institution and the UNC System Office.



Cluster Analysis
• Began with all institutions who reported data to IPEDS, excluding private 

institutions and institutions who do not award bachelor’s degrees.
• Any institution with a missing response for one of the 10 variables was removed 

from the dataset.
• All variables’ values were scaled & steps were taken to normalize/standardize 

the spread within each variable with additional data manipulations (especially 
for the financial variables) to correct for skewness in the distribution.

• Large k-means clustering was used to identify outliers (with outliers ending up 
in clusters by themselves).

• Outliers were removed from the dataset and those remaining were re-
standardized.

• New k-means clusters analysis run using an appropriate k-based value based on 
model measures and other key assessment criteria producing a final list of in-
cluster institutions.



Recommended Uses & Timeline

• Peer lists will be used for outcomes assessment in areas such as
• Student retention rates;
• Graduation rates;
• Degree production;
• Research productivity; and
• Other relevant metrics, particularly those associate with the UNC System 

strategic plan.

• Peer sets will not be used for faculty salary benchmarking.
• New peer study will be conducted in 2024-2025.



East Carolina University’s 
Internal Peer Study Process



Representation of ECU’s Peer Selection Committee

• Academic Affairs
• Health Sciences
• Research, Economic 

Development and Engagement
• Student Affairs
• Administration and Finance
• Chancellor's Division

• Faculty Senate
• Staff Senate
• Faculty Representative
• Associate Provost for IPAR 

(serving as campus contact)
• Director of IR
• Data Analyst and Statistician



ECU Peer Study Process

Step 1 
• Understanding data, methodology and intended uses of peers
• Selecting variables for cluster analyses

Step 2
• Reviewing internal cluster analysis results
• Reconciling with UNC System results (IR only)

Step 3
• Comparing and selecting potential peers via dashboard
• Collecting additional input from senior administrators

Step 4
• Negotiating with UNC System Office and finalizing peers
• Updating university dashboards (IR only)



Considerations for Variable Selection

Several unique characteristics of ECU made the peer selection challenging:

• ECU has a large enrollment. The percentage of health science degrees of 
total degrees conferred by ECU is exceptionally high among large 
institutions.

• ECU’s medical school has a mission focusing more on medical education 
than medical research. ECU’s research expenditure per FTE is significantly 
lower than many large institutions with a medical school.    

• ECU has a distinction for providing educational access to under-served 
regions and student populations. 



Variables Used in Cluster Analysis for ECU
• Common to all institutions

• FTE fall enrollment
• Percent of UG students receiving Pell Grants
• UG enrollment as a percent of total enrollment
• Percent of FT faculty
• Institutional expenditures per FTE
• Academic program mix: self-defined by each institution; ECU chose 

percent of health science degrees

• Chosen from a list provided by UNC System Office
• Percent of underrepresented minority student enrollment
• Core operational revenue per FTE
• Research expenditure per FTE
• Percent of doctoral degrees awarded



Selecting Peers Using 
Cluster Analysis



Do other schools use cluster analysis to select peers?

Institution that 
conducted the 

peer study
Year Cluster analysis?

Which kind of 
cluster 

analysis?

Peers solely 
selected by the 

cluster analysis?

Austin Peay State 
University 2018 Yes Hierarchical No

NYIT School of 
Management 2012 Yes Hierarchical Yes

University of Central 
Florida 2003 Yes K-means & 

Hierarchical

Yes, but “repeated 
process until 

satisfied”

Oregon University 
System 2000 Partially List by 

“distance” No



Steps in ECU Internal Cluster Analysis

1. Filter
2. Exclude schools 
with missing data on 
ten selection variables

•IPEDS Dataset – 2018

•Public 4-year or above

•Degree-granting (primarily baccalaureate or above)

•Have first-time, full-time undergraduates

•Do not have all programs offered via DE

•Carnegie Classification 2018: Doctoral Institutions (R1, R2 and Doc/Prof)

•206 schools



Steps in ECU Internal Cluster Analysis (Cont’d)

3. Standardization 4. Weight variables 
(Optional)

5. Calculate distance 6. Select cluster analysis 
methodology

Z-score Standardization

Euclidean distance Hierarchical cluster analysis 
Complete-linkage clustering



How Does the Hierarchical Cluster 
Analysis Result Look?

Alert: it may look messy!





Internal Cluster Analysis - Trial Run Example



Steps in ECU Internal Cluster Analysis (rewind)

1. Filter
2. Exclude schools 
with missing data on 
ten selection variables

3. Standardization 4. Weight variables 
(Optional)

5. Calculate distance 6. Select cluster 
analysis methodology



Steps in ECU Internal Cluster Analysis (rewind)

1. Filter
2. Exclude schools 
with missing data on 
ten selection variables

3. Standardization 4. Weight variables 
(Optional)

5. Calculate distance 
DONE!

6. Select cluster 
analysis methodology



Steps in ECU Internal Cluster Analysis (rewind)

1. Filter (Optional)
2. Exclude schools 
with missing data on 
ten selection variables

3. Standardization 4. Weight variables 
(Optional)

5. Calculate distance 
DONE!

6. Select cluster 
analysis methodology



Peer Selection Methodology Comparison

K-means Hierarchical Partial
(Rank by distance)

Complexity? Medium Medium Medium - low

Easy to interpret? No No Yes

Generate a specific number 
of peers?

No No Yes

Repeatable? No Yes Yes

Does the result look good? It depends... Yes Yes



Peer Selection Dashboard
Created for ECU’s Peer Selection Advisory Group



Peer Selection 
Dashboards

• A series of three 
dashboards to guide 
the committee 
through the selection 
process

• Initial dashboard 
including 700 public 
4-year universities

• Filters and gliding 
bars to refine peer list



Selected Features



Peer Selection Dashboards:
Downloadable Data Lookup Table



Selection Process
• Each committee member, using the dashboard, 

selected 10-14 candidate institutions.

• A second Peer Selection Dashboard was then 
deployed to focus on those institutions 
identified by at least one advisory group 
member.

• At a follow-up meeting, the Committee took 
special consideration of:

• total fall FTE,
• % of full-time faculty,
• average full professor salary,
• research expenditure per FTE, and
• medical school.



Third Dashboard 
for Final Review



Final list of peer institutions for ECU
• Ball State University (R2)
• Central Michigan University (R2)
• Florida Atlantic University (R2)
• Illinois State University (R2)
• Kent State (R2) 
• Northern Arizona University (R2)
• Ohio University (R2)
• University of Nevada-Las Vegas (R1)
• Utah State University (R2)
• Washington State University (R1)
• Western Michigan (R2)



Recommendations for Peer Study
• Select a representative advisory group
• Reach consensus regarding the use and limitation of peers

• Recognize complexity of a large institution
• If the peer list is short, do not recommend to use it for salary benchmark

• Selection of Variables and Methodology
• Reflect institutional mission and distinctions
• Align with the intended uses of peers
• Do not recommend k-means for peer study

• Peer Candidates
• Appropriate candidate pool to start with
• Geographic location can be important
• University system and consortial membership
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Data, Dashboards & Decision Support: IR’s Role 
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