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Abstract: Geographic information systems (GIS) are an increasingly powerful and 

essential technology in many professional fields, yet they are not yet present in applicable 

parts of the K-12 curriculum. This paper presents an excerpt from a classroom-based 

study of curriculum integration and teacher decision-making using GIS to teach aspects 

of American History. We highlight one lesson within a longer sequence, examining the 

demography of the African American experience between 1860 and 1910. The teacher 

introduces students to a researcher-built GIS coverage, modeling the use of the interface 

and simple tools. Student observations and questions become launching points for further 

refinement in the instruction, both in terms of the content and the technology. 

Considerations for teacher education regarding GIS include suggestions for map design, 

data selection, and prioritizing pedagogy over technology. 

  

 

Introduction 
 

Geographic information systems (GIS) technology has established itself as an essential tool in myriad fields 

and professions far beyond geography—from health professionals to military and government to marketing and 

more. The mapping of geo-referenced data can generate powerful analyses, and the skills necessary to use these 

tools and conduct these analyses can be transferred across topics and professions (National Research Council, 2013). 

Despite this wide application and demand, the technology has seemingly struggled to become a widely-used tool 

within K-12 educational settings despite its tremendous workforce applicability and potential for teaching and 

learning (Kerski, Demirci, & Milson, 2013). 

 

 GIS, in its original form, was indeed a difficult technology to access and learn (see, for example, Alibrandi, 

2003). While there is still an acknowledged learning curve, the barriers to entry and adoption have been significantly 

reduced in recent years. Esri has produced a robust online GIS, ArcGIS Online (https://www.arcgis.com) that is 

available to educators for free and offers a plethora of scaffolded online tutorials and curricular materials available at 

no charge (see https://www.esri.com/en-us/industries/education/schools/geoinquiries-collections). These online 

resources, combined with the recent movement towards open-access data, position GIS to become a pivotal 

instructional tool for educators and learners across the curriculum.  

 

Hammond (2014) argues that GIS has particular benefits for history education, enabling greater depth in 

curricular content, support more sophisticated conceptual frameworks, and increase connections to local history. The 

first challenge is to identify salient points in the history curriculum for addressing geo-referenced data, assembling 

https://www.arcgis.com/
https://www.esri.com/en-us/industries/education/schools/geoinquiries-collections


datasets, and preparing classroom-ready instructional materials. (For examples, see Alibrandi & Sarnoff, 2006; 

Snyder & Hammond, 2012; and Fitchett & Good, 2012, among others.) Additional challenges include teacher 

education to prepare teachers to integrate GIS into their instruction (see, for example, Hammond et al., 2019.) 

 

In an on-going research project, we have collaborated with an 8th grade teacher to produce an extended 

sequence of GIS coverages for use in his American History class. The GIS-integrated lessons are thematic, 

addressing the historical experiences of African Americans. The entire sequence addresses four different 

chronological periods:  

 

1619-1786: Colonial era and pre-Constitutional United States  

1787-1860: Enslaved populations under the Constitution  

1870-1960: Jim Crow era: Laws and the lawlessness of lynching  

1970-present: The continuing struggle: Voter registration, voter participation, and mass incarceration  

 

In this paper, we present an excerpt beginning in the second period (Enslaved populations under the Constitution) 

and then extending into the third period (Jim Crow era) as a demonstration of the design considerations when 

assembling datasets, critical opportunities in classroom instruction, and the implications for teacher education.  

 

Map Design and Data Selection 
 

 The first stage is to select data and build a layered map for students to use. Given that the legal status of 

African Americans depended in part on geography, we elected to include a reference layer, allowing students to 

quickly see which states practiced slavery and which did not. (See Figure 1, below.) Next, we added demographic 

data to allow students to see the patterns in African American population and the concentration of the enslaved in 

the South. One question at this stage was whether to include only state-level data, which would provide less detail 

but load faster on students’ computers, or county-level data, which would be more granular but take more time to 

load. We resolved this dilemma by using county-level point data (see Figure 2, below)—a large dataset, but one that 

loads faster than polygon data. To allow students to consider changes over time, we included both 1860 and 1910 

census data. These two time periods would allow students to see both changes in legal status, from slavery to 

emancipation, and they also illustrate changes in the census itself—while the 1860 census is binary (white/black; 

free/non-free), the 1910 census is far more multifaceted: foreign-born vs. native, for example, or Asian vs. white vs. 

Negro (a change in nomenclature).  

 

 
Figure 1: Slave vs. Free states and territories circa 1860. 

 

Opening the lesson: Orientation and then Sandbox Time 



 

At the beginning of a unit on civil rights, the teacher projects a GIS map of the United States on the board 

and it is covered with blue dots of various sizes (see Figure 2). “Here’s a map. There are dots. What do you think the 

dots represent?”. A discussion ensues. By examining the map title and key, students correctly identify that the dots 

represent US slave populations in 1860.  

 

 
Figure 2: County-level point data from 1860 census showing enslaved African-Americans. 

 

Following this orientation, the teacher moves to ‘sandbox time’: students can explore and manipulate the 

data on their netbooks. They are instructed to click on at least three dots and examine the data contained within 

them. Students begin to describe the patterns they see and note outliers: Most of the dots (enslaved persons) are in 

the southeast, but some are as far north as New Jersey or as far west as San Francisco. Why? There seems to be a 

band of larger populations across the southeast (i.e., the ‘Cotton Belt’); in fact, some counties had had far more 

enslaved persons than free people—what was it like to live in that society? Within the first 10 minutes, students’ 

comments and questions had surfaced complex and deep themes about the history of slavery in the United States, all 

without textbooks or a lecture. Students also learn important lessons about the uncertainty of data—the points in 

California are actually mis-placed: they belong to a now-defunct Georgia county (Campbell) which merged onto a 

current California town (Campbell). 

 

Refinement: Introduction to Filters and Additional Sandbox Time 
 

In the second part of the lesson, the teacher selects an observation that students have generated—which 

counties had more enslaved persons than free? Which counties had fewer than 500 enslaved persons?—and uses it to 

introduce the use of a filter. Some of these filter results can produce powerful observations, such as a filter 

comparing the enslaved population to the white population (see Figure 3, below). This analysis very quickly shows 

the Cotton Belt and the areas of concentrated plantation monoculture. In contrast, other filters can produce 

seemingly erroneous results—for example, a search for counties with fewer than 500 enslaved persons returns a few 

Southern counties, but also every county in the north and west. Why? Only upon reflection—aided by teacher 

prompting—did students realize that “fewer than 500” includes zero; northern and western counties had (with a few 

exceptions) zero enslaved persons.  

 



 
Figure 3: 1860 census data filtered for counties in which enslaved persons outnumbered whites.  

 

Following this refinement, students moved back to ‘sandbox time’, using filters to further explore patterns 

in the data. After this exploration, the students are either asked to share what they’ve discovered with a partner or 

the teacher leads the class in a guided discussion while students contribute by sharing their observations and 

questions generated from manipulating and examining data. The class as a whole begins to construct meaning and 

identify further paths of inquiry. Initial themes begin to arise organically such as racial power dynamics, economic 

factors of slavery, and the importance of location. Through the identification of patterns in the data, pre-conceptions 

are either validated (most slaves were in the southeast) or invalidated (all blacks in the south were slaves), and a 

more accurate understanding of the history emerges through student-led discovery.  

 

Extension Across Time and Populations: Additional Data Layers and Re-Coding 

 

Finally, to turn the lesson forward in time and toward the Civil Rights Era, students were directed to 

examine the additional data layer of the 1910 census and to begin to generate observations and questions over time. 

Which counties saw large shifts in the African American population between 1860 and 1910? Where were the 

concentrations of Asian populations in 1910, and when did they arrive? Again, this process exposed further trends 

and issues. In Figure 4 (below), the juxtaposition of the 1860 and 1910 census show the trend of urbanization, with 

expanding African American populations in Birmingham, Atlanta, and Jacksonville in the Cotton Belt and 

Washington, Baltimore, Philadelphia, New York, Pittsburgh, Chicago, and St. Louis further north.  

 



 
Figure 4: 1860 census (in blue) and 1910 census (in green), showing growth in selected urban areas.  

 

This final turn in the sandbox concluded with further sharing from students’ explorations across the data 

sets. Within one class session, students have the opportunity to develop a nuanced and complex understanding of 

history of slavery within our country and begin to develop a connected view of the African American experience 

across time. 

 

Implications for Teacher Practice and Teacher Education  
 

For the teacher involved in this research project, the interface of ArcGIS Online and the simple, limited 

datasets proved very easy to master. After one round of co-teaching, the teacher was able to independently use the 

technology, direct students’ attention, and model the use of simple filters. For him, the primary challenge was the 

change in teaching style, the movement between frontal teaching (the opening of the lesson, exploration of the 

interface, use of filters, etc.) and the sandbox time. What initial knowledge did students need before they could 

independently explore the data during sandbox time? Once in sandbox time, how much time was enough to find a 

pattern but not so much that students could become frustrated or bored? 

 

Teacher educators in social studies or other fields who wish to model geospatial tools integration should 

take into account the considerations outlined above: including relevant contextual data, balancing detail and 

simplicity in the datasets, and prioritizing the pedagogy over the technology. Given the advent of browser-based 

tools such as ArcGIS Online and the accessibility of highly relevant datasets such as census data, the technical 

challenges to classroom GIS use have been substantially reduced. The next frontier for teachers is not whether to 

teach with GIS but rather how to teach with GIS. 
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