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Computational 
Thinking

Forrest J. Bowlick, 
Intro GIS

UMASS, Fall 2018



But First!
• Forms

• Posters

– Designing
– Making

• Exporting

– Images
– PDF

• Thinking



Google Forms
• Sign up for a printing slot! Deadline: 5pm TODAY

• Express your interest to be a TA! Deadline: Noon, 
Tomorrow!
– tx.ag/S19TA

• Sign up for a presentation time!
– Tx.ag/GISTime



Final Poster Content
• Scientific papers/reports/presentations have a very specific 

organization

• Introduction  Tells us why the topic is interesting;

• Methods  Tell us what you did;

• Results  Tell us what you found;

• Discussion  Tells us why what you found matters.

Consider this organization for your final poster



Final Poster Content
Introduction

Information to include:  

- Why is the topic important?

- Brief background info that others 

might not know;

- Your motivating question.

Figures to include:
- Your study area map;

- A picture (if applicable).  



Final Poster Content
Methods

Information to include:  

- General steps in your 

methodology

- Important decisions you made   

in your analysis

- Use bullets

Figures to include:
- Any methods steps you want to 

highlight

-Table of data layers



Final Poster Content
Methods

Figures to include:
• Any methods steps you want 

to highlight

• Table of data layers

• Keep them small (but not too 

small), your results should be 

the real focus

Janke, 2010



Final Poster Content
Results

Information to include:  

- Description of any final maps or 

analytical results (maps, charts, text, 

etc.)

Figures to include:
- Final results map(s)

- Other results figures

(e.g., histograms or

scatter plots)



Final Poster Content
Discussion

Information to include:  

• A summary of any important take home points from your analysis;

• What these findings might mean for the topic, or how your 

analysis/description/data collection (etc.) matters in this context.

• Future steps you could take;

• Notable limitations in your analysis.



Methods:
Criteria used 
to define 
woodpecker 
habitat.  How 
you did what 
you did 
(Figures 2-4).

Poster Format Example I
Ivory Billed Woodpecker Conservation

Your Name Here
Department of Environmental 

Conservation

Introduction:
Text about why bird 
conservation is 
important and 
some history on the 
ivory billed 
woodpecker (Figure 
1).  Define your 
question here.

Fig. 1: Woodpecker

Fig. 2: Buffer Fig. 3: Aspect Fig. 4: Land Cover

Results & 
Discussion:
Woodpecker 
habitat. Final map 
or maps, final 
analysis (Figures 5-
6). Discuss why 
these results are 
interesting.

Fig. 6: Graph result

Fig. 5: Map result



Poster Format Example II
Ivory Billed Woodpecker Conservation

Your Name Here
Department of Environmental 

Conservation

Introduction:
Text about why bird 
conservation is 
important and 
some history on the 
ivory billed 
woodpecker (Figure 
1).  Define your 
question here.

Fig. 1: Woodpecker

Methods:
How you did what 
you did (Figures 2-4)

Fig. 2: Buffer

Fig. 3: Aspect

Fig. 4: Land Cover

Results & Discussion:
Final map or maps, final 
analysis (Figures 5-6).  Discuss 
why these results are 
interesting

Fig. 6: Graph result

Fig. 5: Map result



Poster Format Example III

Your Name Here
Department of Environmental 

Conservation

Introduction
Why your topic is 
important (Figure 1).  
Define your question 
here.

Fig. 1: Woodpecker
Methods
How you did what you 
did (Figure 2)

Fig. 2: Aspect & Land cover

Introduction
Why your topic is 
important (Figure 1).  
Define your question 
here.

Results & Discussion:
Final map or maps, final analysis (Figure 5).  Discuss 
why these results are interesting

Fig. 3: Final awesome map

Ivory Billed Woodpecker Conservation



Poster Format Example IV



Poster Format Example V



Poster Format Example VI



Yeah, But How Do I Make It?
To...PowerPoint!



Exporting Images
• Always Export when possible, don’t use 

screnshots!

• Higher resolution images look better but take up 
more hard drive space.
– This can be an issue inside of PowerPoint 

sometimes – another reason we print pdfs!

• Do Not Accept the Defaults!



Any Questions?



Thinking Computationally
• “Computational thinking is a way of solving 

problems, designing systems, and understanding 
human behavior that draws on concepts 
fundamental to computer science. To flourish in 
today's world, computational thinking has to 
be a fundamental part of the way people think 
and understand the world.” –Carnegie Mellon 
University



Train Your Brain

https://www.youtube.com/watch?v=SVVB5RQfYxk

https://www.youtube.com/watch?v=SVVB5RQfYxk


Sound Familiar?
• Gathering and analyzing data;

• Using models and tools in various ways;

• Creating solutions to represent or solve real 
world problems.



Hmmmmmmmmmmmmmm

Tx.ag/GIS11



Recall the Foundations

http://www.bbc.co.uk/education/
topics/z7tp34j

http://www.bbc.co.uk/education/topics/z7tp34j


Decomposition
• Involves breaking down a complex problem 

or system into smaller parts that are more 
manageable and easier to understand.

• A natural problem solving activity.



Try It! - Decomposition• Problem: 
Houston 
has 
incredible 
issues with 
urban 
flooding*. 
How can we 
use GIS to 
help?

http://www.cbsnews.com/news/houston-mayor-says-
theres-no-solution-to-flooding-there/

http://www.cbsnews.com/news/houston-mayor-says-theres-no-solution-to-flooding-there/


Filling in the blanks - Decomposition



Pattern Recognition
• Involves finding the similarities or patterns 

among small, decomposed problems that 
can help us solve more complex problems 
more efficiently.



What are Patterns?



Power of Patterns
• Identifying patterns allows us to understand 

common features and apply common 
processes.

• Patterns exist among different problems and 
within individual problems. We need to look 
for both.



Try It! - Patterns
• Problem: Houston Colorado has incredible 

issues with urban flash flooding. How can we 
use GIS to help?

• https://nextcity.org/features/view/you-cant-
stop-urban-flooding

https://nextcity.org/features/view/you-cant-stop-urban-flooding


Filling in the blanks - Patterns



Abstraction
• The process of filtering out – ignoring - the 

characteristics of patterns that we don't 
need in order to concentrate on those that 
we do. 

• It is also the filtering out of specific details. 
From this we create a representation (idea) 
of what we are trying to solve.



Reducing Complexity
• Abstraction gathers the general 

characteristics we need and filters out the 
details and characteristics that we do not 
need.

• Abstraction lets us overcome issues with 
specifics by outlining general processes.



Level of Detail 



Try It!
• Problem: Houston Colorado People are 

impacted has incredible issues with urban by 
flash flooding. How can we use GIS to help?



Filling in the blanks



Algorithms
• An algorithm is a plan, a set of step-by-step 

instructions to solve a problem.

• Algorithms are used for many different 
things including calculations, data 
processing and automation.



Making the Difficult Step



Last Practiceage >= 21 no

yes
print "DRINK"

age >= 18 and
US Citizen

male

print "VOTE"

print "DRAFT"

yes

yes

no

no

age US Citizen male printed

<nothing>

DRINK

VOTE

DRAFT

DRINK, VOTE

DRINK DRAFT

VOTE, DRAFT
DRINK, VOTE,

DRAFT



Resources
• https://computationalthinkingcourse.withgoogle.

com/course?use_last_location=true

• https://www.edx.org/course/introduction-
computational-thinking-data-mitx-6-00-2x-3

• https://www.coursera.org/learn/algorithmic-
thinking-1/?source=phoenixCdp2016AbTest

https://computationalthinkingcourse.withgoogle.com/course?use_last_location=true
https://www.edx.org/course/introduction-computational-thinking-data-mitx-6-00-2x-3
https://www.coursera.org/learn/algorithmic-thinking-1/?source=phoenixCdp2016AbTest


Kahoot.it!
https://play.kahoot.it/#/k/c867bdcc-9da8-
4caf-b658-dd45eef0c5ad

https://play.kahoot.it/


???
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