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•Private research University located in Worcester, 
Massachusetts

•Offers Bachelors and Ph.D. degrees in Geography

•Offers Masters of Science degree in GIS



Context

Courses where ACS data is used:
▪ Advanced vector GIS 

▪ Social applications of GIS

▪ Spatial analysis for health

Mix of graduate/undergraduate 
students 

▪ Masters in GIS

▪ Geography majors

How is ACS data used?
▪ class demonstrations

▪ final projects

Which ACS data is used?
▪ Usually, 5-year estimates for 

census tracts



Opportunities Challenges

▪ Which variables to select

▪ How to aggregate several 
variables

▪ How to incorporate 
uncertainty of the estimate 
into the analysis



Data uncertainty: Guidance from the Census Bureau

https://www.census.gov/programs-surveys/acs/guidance/handbooks.html  

7. Understanding Error and 
Determining Statistical 
Significance 

8. Calculating Measures of 
Error for Derived Estimates

https://www.census.gov/programs-surveys/acs/guidance/handbooks.html


Coefficients of variation

• “A coefficient of variation (CV) measures the relative amount of 
sampling error that is associated with a sample estimate (…) and is 
usually expressed as a percent.”

• “There are no hard-and-fast rules for determining an acceptable 
range of error in ACS estimates. Instead, data users must evaluate 
each application to determine the level of precision that is needed for 
an ACS estimate to be useful.”

Source: U.S. Census Bureau, Understanding and Using American Community Survey Data: What All Data Users 
Need to Know, U.S. Government Publishing Office, Washington, DC, 2020, page 55.



Data uncertainty: Guidance 
from research community









GIS-friendly ACS data sources 
and instructional resources



ArcGIS Living Atlas of the World

Great, but only the latest 5-year estimates are available

https://livingatlas.arcgis.com/en/home/






https://www.nhgis.org/ 



https://usa.ipums.org/usa/



Source: Tufts University GIS Center

http://sites.tufts.edu/gis/files/2013/11/Amercian-Community-Survey_Margin-of-error-tutorial.pdf


Examples of student work











Discussion

• Using ACS data in a GIS course – what are you experiences?

• What instructional resources do you find useful?

• How can ACS data users become  more aware of the reliability issues?


