
Fast Facts: Reproducible Fact Book 
Reporting in Quarto (RStudio)

AIR Forum 2025
Wednesday May 21st 2:45 – 3:30PM

Nicole Ross, Associate Director 
nmvross@colostate.edu

Lee Tyson, Senior Research Analyst 
lktyson@colostate.edu

mailto:nmvross@colostate.edu
mailto:lktyson@colostate.edu


Presentation Objectives

• Explore how Quarto (using RStudio) can function as an open-source complement and 
substitute to other reporting tools for IR offices of all sizes, budgets, and reporting 
demands.

• Show the coding mechanics in RStudio that transform source files into professional 
deliverables via Quarto through live demonstrations

• Introduce the RStudio and Quarto interfaces and provide a Quarto Starter Kit guide

• Assuming: novice/beginner knowledge of RStudio/Quarto, but some familiarity with or 
exposure to programming or coding (VBA, DAX, R, Python, etc.)



About Colorado State University

• Type: Public land-grant university
• Classification: R1
• Founded: 1870
• Location: Fort Collins, Colorado (Pop. 170,000)

• Enrollment: 32,000+ students (UG 25,000, GR 7,200)

• Employees: 11,000 faculty and staff members
• Academic Program: 279 degrees
                    (74 bachelors, 140 masters, 65 doctoral)



IR Context
• Institutional Research, Planning and Effectiveness

• 7 IR staff members
• IR-specific, Oracle on-prem database
• 35 Power BI interactive dashboards
• Familiar with programming languages

• PL/SQL
• Stata, SPSS, R, Python
• DAX, Power Query



Limitations of IR Reporting & Analysis Tools

Business Intelligence Tools
• Cost: Enterprise licenses can be prohibitively 

expensive
• Complexity: Require significant campus-wide 

resources and training
• Confinement: Limited report accessibility to external 

stakeholders (data security)

Analysis Tools
• Brittle: Can break or malfunction with minor or 

unexpected changes to data, formulas, etc.
• Bespoke: Not easy to reproduce or automate output 

for other use cases

Statistical Programming Tools
• Atomized: The analysis and the narrative are 

separate, fragmented and need to be compiled



Hello, Quarto! 

An open-source scientific and technical 
publishing system
• Creates dynamic documents, websites, 

presentations
• Free and accessible
• Integrates with R, Python, Julia, 

Observable
• Reproducible and automated workflows
• Multiple output formats (PDF, Word, 

Excel, HTML, etc.)
• Underlying data are not exposed 

Company

IDE 
(Integrated 

Development 
Environment)

Publishing 
System

What’s RStudio? Posit?



Back End – to – Front End 



Maslow’s Hammer

Abraham Maslow
The Psychology of Science, published in 1966

The over-reliance on a particular tool simply 
because that tool is either more immediately 
available or because it's more familiar.



Maslow’s Hammer

• Quarto is an excellent complement and substitute 
reporting tool for IR offices of all sizes, budgets, and 
reporting demands.

• Especially excellent for:
– Static (as opposed to interactive) reports or 

summaries
– Reports, presentations, datasets, or processes 

that need to be replicated on a regular basis 
(weekly, annual, etc.)

– Deliverables that need to be reproduced, but with 
parameters changed slightly (the college or 
department, the academic year, etc.)

– Reports meant for external stakeholders



It began with our Fact Book…

• Fact Book – a static PDF 
document made available to 
external audiences every Fall

– Board of Governors
– Legislators
– Prospective Applicants

• Displays key facts on
– Enrollment
– Entering Freshman
– Credit Hours
– Student Success
– Employees

• Transitioned to Quarto-based 
version in 2022



Fact Book Creation Process

Old 
Approach

Select filters and sorts 
to display intended info 

(e.g., Fall 2024 
Residents)

Navigate to BI 
report of interest 
(e.g., Enrollment)

Decommissioned
BI Tool

Brittle
Bespoke
Atomized
Time-intensive
Old BI tool

Alternative 1

Alternative 2

Robust
Reproducible
Integrated
Automated
Dynamic
Documented
STILL initially time-intensive
Learning curve



Fact Book Creation in Quarto

• Contracted and collaborated with Geospatial Centroid at CSU
• 9-month process
• Frequent meetings and knowledge transfer sessions

– Section-by-section chunks
– Ran new process in parallel with “old”

• Mutually beneficial (Quarto and RStudio for us, but also 
PL/SQL for them)

• CSU IR leadership strongly encouraged us to take this 
approach, valuing the skill development and future 
efficiencies to be gained

Alternative 2



Quarto in Action

• Fact Book
• College-Level Fact 

Books
• Data Validation Reports
• National Student 

Clearinghouse



Other Quarto Successes

• Board of Governors 
Enrollment Report

• Student Success 
PowerPoint slides

• Machine Learning 
Analysis

• Annual Salary Equity 
Regression Analysis

• Many, many ad hoc 
requests



WHAT IS QUARTO/RSTUDIO
General Layout Introduction



FACT BOOK
Example 1 – Enrollment Report



FOLDER STRUCTURE
Important for efficiency and reproducibility



COLLEGE-LEVEL FACTBOOKS
Example 2 - Parameters



RETENTION DATA VALIDATION



Retention Data Validation

retentioncohort_ret

retentioncohort

Old Data

New Data

Spot check 
differences in BI 

report

Comparison Data

retentioncohort_compare

-Cohort Gender
-Cohort First Gen
-Cohort HS GPA
-Cohort Residency

-Report of 
Differences

-Datasets 
to explore 
further



Retention Data Validation



NATIONAL STUDENT CLEARINGHOUSE



Prepping Data for NSC Cohort Report 
for IPEDS GR

Data prepped in SQL 
includes codes for 
subgroups (e.g., male 
Latinx, female Asian)
(30-31)

Calculate headcounts in 
each subgroup 
(33-39)

Recode groups 
with n < 11 
(41-55)

Check headcounts 
on recoded groups 
(57-63)



Generate files for Upload to NSC

Generate list values 
named group_list (65) Create header per 

NSC specifications 
(67-69)

Function named 
ncs_files that generates 
a tab-delimited text file; 
includes header, 
student data, and trailer 
row 
(72-94)

Function that loops 
through nsc_files for 
each value in 
group_list and writes 
text file for each one
(96-103)



NSC Text File



Keep in Mind

• We have a Guide!
• Download R, RStudio, & 

Quarto*
• Folder structure matters
• Start small

Getting Started

• Writing code is essential, 
but resources exist

• Tidyverse syntax
• Packages

Programming

• Static deliverables

• Replicated reports, 
processes, tasks, etc. 
on regular basis 
(weekly, annually, etc.)

• The same output, but 
with parameters 
slightly tweaked 
(college, year, etc.)

• External stakeholder 
requests

Consider Using

• On-prem vs. cloud 
storage for shared files 
and data

• Consider version control

Tech Considerations

• You don’t need to be an 
expert

• Some opacity is okay
• Consult resources, 

including AI

Remember…



Resources From Today on Eventscribe

• Presentation Slides
• Example 1 – Fall Enrollment

– The PDF output
• Quarto Starter Kit

– How do download R, RStudio, Quarto
– How to get started
– More Examples
– Best Practices

• To download the source .qmd files for Example 1 – Fall Enrollment and 
the Quarto Starter Kit, please go here: 
https://github.com/nmvross/airforum2025/tree/main

https://github.com/nmvross/airforum2025/tree/main




Q&A
Nicole Ross | nmvross@colostate.edu

Lee Tyson | lktyson@colostate.edu 
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Empowering Student Success 
Through Technology-Driven 

Interactive Dashboards

Learn how Colorado State University has 
leveraged interactive dashboards to support 

stakeholders in making data-informed decisions

Tae Yamaki, Heather Novak & Nicole Ross

Thursday, May 22
9:45-10:30 am
Sebastian L1+2
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