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The Project

• The study was designed to determine if online or traditional lectures are 
better for learning cartographic generalization techniques.  

• One objective was to determine which methods are best for specific 
generalization techniques

• Another objective was to determine if students learn the techniques better 
online, in a traditional lecture, or from a blend of both.

• The most effective lecture with respect to learning effectiveness employs a 
hybrid format.
‒ the content is adaptable to online and traditional environments
‒ an instructor is available to facilitate learning

What Works Best?



Background

• What makes students want to learn about Cartography?  
• What should they learn about Cartography? 
• How do they best learn Cartography?

• A prevailing thought is that it is often through 
conversation, discourse, discussion, and debate 
among students and between instructors and students 
that a new concept is clarified.

• A focus on the generalization techniques developed a 
knowledge base. 

• The course introduced new online content to address 
the cognitive learning domain where mental skills 
translate into knowledge. 

• Students with a higher order of understanding of the 
techniques tended to enjoy using ArcGIS software to 
create products. 

So what am I teaching in 
terms of Cartography and 

how does it resonate 
with my students?

“Let’s Talk About Maps, Let’s Learn How to Make Maps, and Let’s Make Maps”



Why This Course?

• The course uses inquiry-based learning and ArcGIS software. 
- Lectures allow cadets and the instructor to discuss and explore new cartographic 

concepts
- Lab exercises allow cadets to reinforce cartographic skills by effectively communicating 

complex spatial information through generalization techniques. Bullet points here

• The course introduced new online content, and the cognitive domain was analyzed 
through testing and online student surveys.

• For cartography, the discipline of mapmaking once embedded in paper and ink, 
there is great promise in teaching online.

• Most modern mapmaking is created digitally and now moving more towards 
operating in a cloud environment. 

• Cartographers understand that intuitions about map cognition can be developed 
more systematically with the application of scientific methods blended with 
advances in behavioral science.*

• The idea of cognitive cartography is more prevalent in the digital domain.*

* Montello, Daniel R. “Cognitive Map‐Design Research in the Twentieth Century: Theoretical 
and Empirical Approaches.” Cartography and Geographic Information Systems 29. 3 (2002).

And it just happened 
to be the course 
I was teaching 

during the semester 
I worked on this project



Why Cartographic Generalization Techniques?

• It is a major concept in the Cartography course
• Already have lectures, exercises, and graded events for immediate use
• A considerable tradition in geography that explores how humans cognitively 

represent geographic-scale environments
• Geographic features created from generalization techniques could be linked to 

mental representations.
• The interdisciplinary nature of the course allows for the integration of the cognitive 

domain with inquiry-based learning
• Using generalization techniques allows for inquiry learning where students engage 

in knowledge building through 
‒ lectures 
‒ lab exercises 
‒ a group project 
‒ a student-crafted final project. 

GIS Program 2016 Cartography Battle Winners
Garrett Plant and Jonathan PompeyThere is a satisfaction in using what 

you learn to create a wining product 



Methodology

• The students answered a series of survey questions related to their 
understanding of cartographic generalization techniques
‒ after reading the information for homework
‒ observing online and traditional versions of the techniques
‒ using the techniques in computer lab exercises and a final project throughout the 

course.  

• The hypothesis (H0) is that no significant difference in learning effectiveness 
between online and traditional lectures exists when learning various 
generalization techniques.

• All responses from the surveys were anonymous and non-attributional.
Examining the Concept of Real Affordance

• Educators are able to recognize and utilize a technology’s potential in an optimal way 
in teaching (Do I have a good grasp of ArcGIS and do I feel comfortable using it?).  

• The pedagogic implication is: 
(1) Teachers have reached a stage of recognizing the real affordances and
(2) Teachers can use their professional competence and expertise to address and overcome 
technical obstacles.

Is the speed at which 
I am presenting this briefing 

about right, too fast, or too slow?  
No worries, I am sure ESRI will 

have a survey for this one.



Results

• Students indicated a similar preference for online and traditional lectures.

• Students indicated that a blend of online and traditional lectures was optimal
in learning cartographic generalization techniques.

• As for the optimal format, students indicated that a lecture combination of text
and animated graphic (including videos) contributed most to their learning.

• It was evenly split as to whether the online lectures should be interactive or
non-interactive.



Results

• Students indicated that Simplification followed by Merging were the two most
useful techniques used in the entire course.

• Students indicated that Enhancement followed closely by Simplification were
the two most useful techniques for their final projects.

• Students indicated that the Mapping course objective contributed most to
interest, learning, and motivation in the course.

• The Mapping block challenged students to create thematic maps using
geographic data to portray spatial relationships.



What About 2D and 3D Formats and Representations?

• Maps are 2D visual representations that also communicate information
• Data and techniques used to create must be understood to optimize geospatial 

products.  
• In a cognitive sense, geospatial visualization affects two areas: 

‒ visual thinking
‒ visual communication 

• Students are accustomed to learning in a 2D environment. 
• The initial transition to 3D is difficult because the cognitive domain is typically 

engaged visually with books and computer screens
• Students also require supporting motor skills such as flipping pages or typing on a 

keyboard.  
• For novice cartography students, there is also a potential for information overload 

when moving from a 2D to 3D environment
• Research indicates that people prefer 3D over 2D, but that performance goes down 

with 3D unless there is an understanding of the tools and methods used to create 
products.



Cartographic Generalization 
Techniques 

Effect To A Feature After A Cartographic Generalization 
Technique Is Performed And Displayed

Aggregation Combines like features into one resulting symbol that best represents 
all of the features in a particular location

Collapse Reduces area features (forests, cities) into representation as a point 
or line symbol as the scale of a product is reduced

Displacement Moves a feature as optimally as possible from its true location when 
two or more features occupy the same space

Enhancement Alters the physical size or shape of a feature’s symbol (normally an 
increase) to add emphasis for a specific purpose

Exaggeration Amplifies or “zooms in” the size or shape of a feature to better 
visualize a specific aspect of the feature

Merging Combines like line features into a single feature but preserves the 
characteristics of all features merged

Refinement Thins out the smallest like features in an area to optimally retain the 
largest like features in their true locations

Simplification Retains the least number of required data points necessary to 
properly represent a feature at a particular scale

Smoothing Reduces edges/angles caused by prior digitization or conversions of 
features (result is more aesthetically pleasing)

A Traditional Way of Conveying Cartographic Generalization Techniques

How do we get 
from teaching

most information
in this 2D manner 

and format…

A typical table 
from a reading 

assignment

A typical 
2D graphic  

from a lecture



…So We Can Get Students to Create Cartographic Products Like This One



Learning Effectiveness

• The most effective lecture with respect to learning effectiveness employs a hybrid 
format
‒ content is adaptable to online and traditional environments
‒ an instructor is available to facilitate learning.  

• There is little difference in whether or not the means of delivery is in a traditional 
classroom setting on an online source  

• The major factor affecting learning effectiveness is the content of the lecture
• For cartographic generalization techniques, it is how that content is presented with 

respect to dimensionality.  
• A live webinar could end up being an optimal hybrid format if the content is relevant 

and the information technology is stable enough to support the overall learning 
experience  

• Learning effectiveness is optimized if students have the ability to go back and 
review the lecture after it has been presented.





Video Animation



Conclusion

• There is no difference when it comes to learning cartographic generalization 
techniques from either an online lecture or a traditional lecture.  

• However, there is a difference as to how both can optimize the overall learning 
experience with respect to cartography.  

• Most students indicated that information presented in both 2D and 3D best 
represented the information and contributed most to learning.  

• Over one-third of the respondents indicated that interaction with the instructor and 
other students would have been more helpful than solely viewing an online lecture.  

• Respondents indicated that the major benefit of an online lecture over a traditional 
lecture is that they can view it and review it at their own pace.  

• Most respondents indicated that viewing a lecture in either format did not affect 
their grades higher or lower, which lends itself to the consistency of the 
information being more important to the learning experience. 

• Topics for further research could include finding the optimal mix of online and 
traditional lectures by performance objectives.



Questions?


