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Data Models
The Foundation of any Lean Team
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Who am I 

Robert Pilgrim, rpilgrim@uark.edu

Associate Director of Data Strategy & Insights

Division of Research & Innovation, University of Arkansas
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Overview

• What is a Data Model (DM)
• Benefits of Using a DM
• Focus on Sponsored Research related data

• Campus Strategic Model
• Cross-Data calculations 

• DAX (Data Analysis Expressions) Language

• Pivot Tables
• Building with your Data Model
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What is a Data Model?
• Blueprint of how data is “Connected”
• Easy Cross-Data source calculations
• Specialized Functions
• Data Models are accessed 

via Pivot Tables
• Multiple report creators

Close up next slide
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What is Special about a Data Model
• Dedicated functions for cross-data calculations
• Single platform for start to finish reporting and analytics

• Load & Transform data
• Create and deploy Data Model
• Handle security and permissions (including row level security) 
• Publish Reports
• External embedding options

• Report creations via Pivot Tables
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Typical “Problematic” Workflow
Request: We need by Fiscal Year: 
Award $, Proposal Success Rates, Proposal Counts, Total unique PI’s

Awards Data

Proposal Data

Raw Data
Code Calculations

Merge 

Mission 
Complete

Merging
Vlookups
SQL, R, SAS

1
2 3

4
5
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More Realistic Example
ENGR want these people 
removed as they left

Don’t include this expense 
category for unit X and Y

Where is the most recent 

How do Tenure Track vs 
Tenured faculty metrics 
compare?

Award $
Proposal Success Rates, 
Proposal Counts, 
Total unique PI’s

Initial Request | Campus
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More Realistic Example
ENGR want these people 
removed as they left

Where is the most recent 

How do Tenure Track vs 
Tenured faculty metrics 
compare?

Award $
Proposal Success Rates, 
Proposal Counts, 
Total unique PI’s

Initial Request | Campus
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More Realistic Example

By College

Remove People
Exclude Sponsors 

Can you send the merged data 
to X so they can build some 
reports

My calculations don’t match 
yours?

Where is the most recent 

How do Tenure Track vs 
Tenured faculty metrics 
compare?

Award $
Proposal Success Rates, 
Proposal Counts, 
Total unique PI’s

Initial Request | Campus
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More Realistic Example

By College

Remove People
Exclude Sponsors 

Can you put this into a line 
chart and do some trend 
analysis

Can you send the merged data 
to X so they can build some 
reports

My calculations don’t match 
yours?

Where is the most recent 
version of the data?

Faculty Level

How do Tenure Track vs 
Tenured faculty metrics 
compare?

Award $
Proposal Success Rates, 
Proposal Counts, 
Total unique PI’s

Initial Request | Campus

We printed your report a 
month ago, but the numbers 
don’t match, what changed?
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Multiple Code

By College

Remove People
Exclude Sponsors 

Can you put this into a line 
chart and do some trend 
analysis

Can you send the merged data 
to X so they can build some 
reports

My calculations don’t match 
yours?

Where is the most recent 
version of the data?

Faculty Level

How do Tenure Track vs 
Tenured faculty metrics 
compare?

Award $
Proposal Success Rates, 
Proposal Counts, 
Total unique PI’s

Initial Request | Campus

We printed your report a 
months ago but the numbers 
don’t match, what changed?
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Where is Most of the Time Spent ?

Make this for each 
College

ENGR want these people removed as 
they left

Don’t include this expense category for 
unit X and Y

Can you put this into a line chart and do 
some trend analysis

Can you send the merged data to X so 
they can build some reports

College Y have made some calculations 
that do not match yours, can you help 
them

Where is the most recent version of the 
data?

We need this at the faculty level

How do Tenure Track vs Tenured faculty 
metrics compare?

Award $
Proposal Success Rates, 
Proposal Counts, 
Total unique PI’s

Initial Request

We printed your report a months ago 
but the numbers don’t match, what 
changed?

Making the Metrics

Making the Reports

1%  Effort 
(Once initial calculations 
created)

99%  Effort
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Workflow Paths
Data Model Reporting
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Separate Reporting from Data Model
Data Model

• Design
• Create

Reporting
• Create
• Distribute
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Pivot Tables are the Foundation of Data Models
• Data Models are “Accessed” by Pivot Tables

Pivot Tables

Data Model

Next : Sponsored Research DM Robert Pilgrim, Research Summit 2024, Data Models 17



Sponsored 
Research Data 

Models

Awards and Proposals
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Data Models=Connections NOT Merging

Award Title

Award PI

Award Investigator

Award Date

Award Amount

Award Sponsor

Award Number

Award Investigator College

Award Sponsor Type

Award Sponsor Type Group

Award Investigator Role

Proposal Title

Proposal PI

Proposal Investigator

Proposal Date

Proposal Amount

Proposal Sponsor

Proposal Number

Proposal Investigator College

Proposal Sponsor Type

Proposal Sponsor Type Group

Proposal Investigator Role

Proposal Status

Research Awards Research Proposals

Fiscal Year Fiscal Year
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“Connect” Data

Award Title

Award PI

Award Investigator

Award Date

Award Amount

Award Sponsor

Award Number

Award Investigator College

Award Sponsor Type

Award Sponsor Type Group

Award Investigator Role

Proposal Title

Proposal PI

Proposal Investigator

Proposal Date

Proposal Amount

Proposal Sponsor

Proposal Number

Proposal Investigator College

Proposal Sponsor Type

Proposal Sponsor Type Group

Proposal Investigator Role

Proposal Status

Research Awards Research Proposals

Fiscal Year Fiscal Year

Fiscal Year

Investigator

Sponsor

College
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Excel 
Data
Model

Next : Excel DM 21



Excel Data Model

Drag Connecting Variables 
onto Matching variables in 
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Data 
Model 
Calculations

Custom Built Functions for Cross-Data Analytics
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Hello World | DAX Language

Count Awards:=DISTINCTCOUNT(Awards[Award Number])

Calculation 
Name

Function

Table

Variable

Data Analysis Expressions (DAX)
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Base DAX Calculations

Research
Proposals

Research
Awards

Campus
Infrastructure

Research
Expenditures

Count Awards:=DISTINCTCOUNT(Awards[Award Number])

Amount Award:=SUM([_sum])

Count PI=DISTINCTCOUNT(Proposals[PI])

Count Proposals:=DISTINCTCOUNT(Proposals[Proposal Number])

Count Proposals Funded:=

CALCULATE([Count Proposals],Proposals[Proposal Status]="Funded")

Research Area:=SUM([sqft])

Research Exp.:=SUM([exp])

Filter for “Funded” then do [Count Proposals]Modifier

Next : Cross-Data Calculations Robert Pilgrim, Research Summit 2024, Data Models 25



Cros-Data 
Calculations
• [Count Awards]
• [Count Proposals]
• [Count PI]
• [Count Proposals Funded]
• [Research Area]
• [Research Exp.]

1. Exp per sqft of Research Space
[Research Exp.] / [Research Area]

2. Proposal Success Rate
[Count Proposals Funded]/ [Count Proposals]

3. Avg Exp per PI
[Research Exp.]/ [Count PI]

4. Avg Proposal Submission Rate per PI
[Count Proposals]/ [Count PI]

Robert Pilgrim, Research Summit 2024, Data Models 26



Bringing this all Together
Data Model + Pivot Table

Next : Pivot Table Concept 27



The Concept of 
a Pivot Table

Foundation Element of All Data Models (Excel, Tableau, Power BI etc.)
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Pivot Tables 101

Aggregation Calculations e.g. SUM
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Another Example

Next : Pivot Table Cross-Filter Robert Pilgrim, Research Summit 2024, Data Models 30



Behind the Scene Calculations

FY=2023 AND Sponsor Group=“Nonprofit”

Next : Drum Roll Robert Pilgrim, Research Summit 2024, Data Models 31



Drum Roll
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Final Data Model | Build Some Reports

Exp per sqft of Research Space

Proposal Success Rate

Avg Exp per PI

Avg Proposal Submission Rate per PI

Year
College
Unit
Emp ID

[Count Awards]

[Count Proposals]

[Count PI]

[Count Proposals Funded]
[Research Exp.]

Proposals

Awards
Year
College
Unit
Emp ID

Research 
Expenditures
Year
College
Unit
Emp ID

[Research Area]

Research Space
Year
College
Unit
Emp ID

Year

College

Unit

Emp ID

Cross Data Calculations
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Exp per sqft of Research Space

Proposal Success Rate

Avg Exp per PI

Avg Proposal Submission Rate per PI

[Count Awards]

[Count Proposals]

[Count PI]

[Count Proposals Funded]

[Research Exp.]

[Research Area]

Year CollegeUnit Emp ID

Cross Data Calculations

Q1: Count Award and Count Proposals by 
College for Fiscal Year 2022

Robert Pilgrim, Research Summit 2024, Data Models
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Exp per sqft of Research Space

Proposal Success Rate

Avg Exp per PI

Avg Proposal Submission Rate per PI
[Count Awards]
[Count Proposals]

[Count PI]

[Count Proposals Funded]

[Research Exp.]

[Research Area]

Year

College

Unit Emp ID

Cross Data Calculations

Q1: Count Award and Count Proposals by 
College for Fiscal Year 2022
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Exp per sqft of Research Space

Proposal Success Rate

Avg Exp per PI

Avg Proposal Submission Rate per PI

[Count Awards]

[Count Proposals]

[Count PI]

[Count Proposals Funded]

[Research Exp.]

[Research Area]

YearCollege Unit Emp ID

Cross Data Calculations

Q2: Count Award and Count Proposals by College for 
ALL Fiscal Years
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Exp per sqft of Research Space

Proposal Success Rate

Avg Exp per PI

Avg Proposal Submission Rate per PI
[Count Awards]
[Count Proposals]

[Count PI]

[Count Proposals Funded]

[Research Exp.]

[Research Area]
Year

College

Unit Emp ID

Cross Data Calculations

Q2: Count Award and Count Proposals by College for 
ALL Fiscal Years
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Exp per sqft of Research Space

Proposal Success Rate

Avg Exp per PI

Avg Proposal Submission Rate per PI

[Count Awards]

[Count Proposals]

[Count PI]

[Count Proposals Funded]

[Research Exp.]

[Research Area]

YearCollege Unit Emp ID

Cross Data Calculations

Q3: avg Proposal Submission  Rate for ENGR Units in 2022
AND Exp per sqft Research Space
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Exp per sqft of Research Space

Proposal Success Rate

Avg Exp per PI

Avg Proposal Submission Rate per PI

[Count Awards]

[Count Proposals]

[Count PI]

[Count Proposals Funded]

[Research Exp.]

[Research Area]

Year College

Unit

Emp ID

Cross Data Calculations

Q3: avg Proposal Submission  Rate for ENGR Units in 2022
AND Exp per sqft Research Space
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Exp per sqft of Research Space

Proposal Success Rate

Avg Exp per PI

Avg Proposal Submission Rate per PI

[Count Awards]

[Count Proposals]

[Count PI]

[Count Proposals Funded]

[Research Exp.]

[Research Area]

YearCollege Unit Emp ID

Cross Data Calculations

Q4: By PI in ENGR avg Proposal Submission  Rate
AND Exp per sqft Research Space, all years
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Exp per sqft of Research Space

Proposal Success Rate

Avg Exp per PI

Avg Proposal Submission Rate per PI

[Count Awards]

[Count Proposals]

[Count PI]

[Count Proposals Funded]

[Research Exp.]

[Research Area]
Year

College

Unit

Emp ID

Cross Data Calculations

Q4: By PI in ENGR avg Proposal Submission  Rate
AND Exp per sqft Research Space, all years
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Exp per sqft of Research Space

Proposal Success Rate

Avg Exp per PI

Avg Proposal Submission Rate per PI

[Count Awards]

[Count Proposals]

[Count PI]

[Count Proposals Funded]

[Research Exp.]

[Research Area]

Unit

All Metrics by Unit and Year

Aggregation

Row
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Faculty
Startup $

Research
Proposals

Research
Awards

Campus
Infrastructure

Employee
Rosters Research

Expenditures
Faculty

Publications

Date
Table

Research
Equipment

Research
Development

Teaching
Loads

Typical University Data Model (Research Focused)

>>Last Slide Robert Pilgrim, Research Summit 2024, Data Models 43



Your Analytics Journey

Strategic Plan

Asses your 
Data 
Landscape

Cross-Data 
Calculations

Get the 
data

Connect 
Data 
Together

Validation & 
Transform

Build 
Reports

Deploy & Share

Get that promotion and live happily ever after

You are here Data Mountain

Data Model

Robert Pilgrim, Research Summit 2024, Data Models
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Data Models
Robert Pilgrim

rpilgrim@uark.edu

Substack - A new economic engine for culture

Check out my blog Connect with me
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