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• Framing the topic.
• Research design.
• Findings.
• Practical implications.

Outline
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This information is my opinion and does 
not represent the official views of the 
Federal Open Market Committee, the 

Federal Reserve System or the Federal 
Reserve Bank of St. Louis.



5

https://doi.org/10.1162/99608f92.c2835391
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LITERATURE REVIEW
Two Perspectives About Data literacy in Economics 
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Economics
• Easton (2020); Wolfe (2020); Halliday (2019); 

Wuthisatian and Thanetsunthorn (2019); Marshall and 
Underwood (2019); Mendez-Carbajo (2015 & 2019).

Library science
• Wilhelm (2021); Wheatley (2020); Waggoner and Yates 

Habich (2020); Pothier and Condon (2019).

Complementary perspectives
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Economics
Hansen (2012)

Library Science
Pothier and Condon (2019)
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Economics
Hansen (2012)

Library Science
Pothier and Condon (2019)

American Economic Association’s
Data and Code Availability Policy:

“All source data used in the paper shall be cited”
(2019)
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EMPIRICAL EVIDENCE
Economic Data Literacy Skills Among High School and Undergraduate Students
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https://doi.org/10.1080/08963568.2020.1847551
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FRED Interactive Module Information Literacy.
• Produced by the Research Information Services team 

from the Federal Reserve Bank of St. Louis.
• Seven pre-test questions, mapped to the data literacy 

competencies described by Pothier and Condon (2019)
− High school students (N= 450)

− College students (N= 912)

Evidence from an Online Module
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Figure 1: Percent of 
correct answers and 
confidence by pre-test 
question and student 
type
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• How skilled are undergraduate students at identifying 
the data used in economic arguments?

• How knowledgeable about economic data sources are 
undergraduate students?

• Can undergraduate students identify a complete data 
citation?

• Do baseline data literacy skills impact the perception 
of economic research being reproducible?

New Research Questions
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INSTRUMENTS  AND  METRICS
Assignment and Survey
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• Three sections.

− Instruction: Descriptive essay on citations.
− Practice: Two economic letters and summative 

assessments.
− Reflection: Compare and report perceived 

reproducibility and replicability.

Data Literacy Assignment
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Assignment:
Instruction
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Essay A Essay B
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Assignment: Practice
Identify:
o Data used in the essay.
o Sources of data used in the essay.
o Missing elements of an incomplete data citation.
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Assignment: Reflection
Compare the data citations in both essays. Based on 
the data citations, which data analysis is easier for 
you to reproduce and replicate?
o Essay A: “Gasoline Affordability” 
o Essay B: “Renewable Sources of Electricity” 
o Both essays are equally difficult to replicate. 
o Both essays are equally easy to replicate. 
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• Demographics: age; gender; race or ethnicity; and 
native language.

• Academic: grade point average; declared major; 
concurrent enrollment in a statistics course required by 
their program; and number of economics course already 
completed.

Survey: Student Characteristics
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• Data Literacy Scores:

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 =
# 𝐶𝐶𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐶𝐶 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑆𝑆𝑆𝑆𝐴𝐴 −  #𝐼𝐼𝐴𝐴𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐶𝐶 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑆𝑆𝑆𝑆𝐴𝐴

# 𝐶𝐶𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐶𝐶 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑆𝑆𝑆𝑆𝐴𝐴 
• Misconceptions and errors:
− Confusing data distributor and data source.
− Considering a data citation is complete.

Metrics
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DATA
Descriptive Statistics
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Population and Sample N
Target Population 854
Participants 661
Started Assignment 519
Completed Assignment 501

Population and sample sizes
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Mean
Age 20.43
Female 0.49
Minority 0.21
Native Language is English 0.92
Bus/Econ/Finance Major 0.87
Grade Point Average 3.41
Statistics Course 0.68
Previous Economics Courses 1.63

Student profile
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FINDINGS
Self-Selection and Demonstrated Skills
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Dependent variable

Probability of starting 
assignment (N= 519)

Probability of completing 
assignment (N= 501)

Constant -2.4986 ***
(-2.38)

0.1404
(0.18)

Age 0.0718 *
(1.73)

College GPA 0.4244 ***
(3.27)

0.5004 **
(2.12)

Statistics Course 0.6180 ***
(5.26)

McFadden R-squared 0.0617 0.0283

Note: Asterisks denote the significance level of the z-statistic (*** 0.01, ** 0.05, * 0.1)
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Scores, Misconceptions and Errors Essay A Essay B

Score Correctly Identifying Series 0.57 0.47

Score Correctly Identifying Source 0.21 0.03

Score Identifying Incomplete Citation 0.18 -0.04

Can’t Identify Sources 0.05 0.12

Confuses Source with Distributor 0.72 0.73

Considers Citation to be Complete 0.25 0.40

The data literacy scores are calculated as:

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 =  (N 𝐶𝐶𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐶𝐶 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑆𝑆𝑆𝑆𝐴𝐴 – N 𝐼𝐼𝐴𝐴𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐶𝐶 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑆𝑆𝑆𝑆𝐴𝐴) / (N 𝐶𝐶𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐶𝐶 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑆𝑆𝑆𝑆𝐴𝐴)

The scores can range between 1 (high skill, no incorrect answers) and -1 (low skill, no correct answers).
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INSTRUCTION AND CURRICULUM
Conclusions
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• Enroll the help of librarians.
• Consistently name the sources of data.
• Embed the practice in all your teaching.
• Lead by example.

Recommendations for Instructors
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Citing the data is a foundational skill:
Practice it across the curriculum.
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Questions?
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