
• Who is in the room?
• Please introduce yourself in the chat window:

– Your name

– Your position

– Your city/state

Welcome to our webinar:
So This is Computer Science?
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We want to HEAR from you! Please choose the first 
option in the Audio Conference window (Dial-out) in order 
to communicate verbally. If unable to receive an incoming 
call, please choose one of the other options listed.



So This is Computer Science?
Computational Thinking in the Elementary Classroom

Nancy McGowan, Karen Darroch, and Ashley Waring 
11-8-2018

American Institutes for Research.



Nancy McGowan

Introducing our panelists

3

Karen Darroch

Ashley Waring



• Develop a clearer understanding of elementary computer science standards
• Discuss methods of implementation in the classroom
• Review “unplugged” resources, materials, and activities

Goals of tonight’s webinar
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“Computational thinking is a fundamental skill for everyone,

not just for computer scientists. 

To reading, writing, and arithmetic, we should add

computational thinking to every child’s analytical ability.”

- Jeannette Wing, 2006

Computational thinking
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From the article on computational thinking by Jeannette Wing: https://www.cs.cmu.edu/~15110-s13/Wing06-ct.pdf

https://www.cs.cmu.edu/~15110-s13/Wing06-ct.pdf


Do you use computer science/computational thinking 
standards in your classroom?
• Standards? What standards?
• I am aware that standards exist but do not use them yet.
• I often use state standards to build my lessons.
• I often use ISTE standards to build my lessons.

Share your thoughts!
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Conceptual framework 
for 2019 Alabama 
Digital Literacy and 
Computer Science 
Course of Study
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Computational 
Thinking Concept

Subject Area 
Application

Break a problem into parts or steps Science/STEAM problems

Recognize and find patterns or trends Music patterns, numerical sequences, 
and/or scientific investigations

Develop instructions to solve a problem 
or steps for a task

“How To” writing activities

Generalize patterns and trends into 
rules, principles, or insights

“Guess My Rule” Math problems



A resource by: @RobbotResources; https://www.facebook.com/RobbotResources; 
https://www.tes.com/member/RobbotResources
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https://www.facebook.com/RobbotResources
https://www.tes.com/member/RobbotResources


A resource by: @RobbotResources; https://www.facebook.com/RobbotResources; 
https://www.tes.com/member/RobbotResources
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https://www.facebook.com/RobbotResources
https://www.tes.com/member/RobbotResources


A resource by: @RobbotResources; https://www.facebook.com/RobbotResources; 
https://www.tes.com/member/RobbotResources
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https://www.facebook.com/RobbotResources
https://www.tes.com/member/RobbotResources


A resource by: @RobbotResources; https://www.facebook.com/RobbotResources; 
https://www.tes.com/member/RobbotResources
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https://www.facebook.com/RobbotResources
https://www.tes.com/member/RobbotResources


From: https://edwp.educ.msu.edu/maet/2017/02/18/cspd/
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Design 
Thinking
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Unplugged games
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Activities related to CS standards
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Kindergarten • List the sequence of events required to solve problems (e.g., tying shoes, 
making a sandwich, brushing teeth)

• Collect data and organize it in a chart or graph collaboratively
• Use a design process in a guided setting to create an artifact or solve a 

problem

First Grade • Classify and sort information into logical order with and without a computer
• Discuss the purpose of collecting and organizing data
• Interpret data displayed in a chart
• Identify and revise problem-solving strategies to solve a simple problem

Second Grade • Create an algorithm for other learners to follow



Activities related to CS standards
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Third Grade • Use numbers or letters to represent information in another form
• Explain that different solutions exist for the same problem or sub-problem
• Test and debug a given program (e.g., sequencing cards, reviewing steps in 

a written “how-to” paper, following directions written by a partner)
• Implement the design process to solve a simple problem

Fourth Grade • Formulate a list of sub-problems to consider while addressing a larger 
problem (e.g., a multi-step math problem)

• Gather and organize data to answer a question using a variety of computing 
and data visualization methods (e.g., using a “What I See” table to aid in 
solutions)

• Develop, test, and refine prototypes as part of a cyclical design process to 
solve a simple problem

Fifth Grade • Construct a complex system of numbers or letters to represent information
• Develop and recommend solutions to a given problem and explain the 

process to an audience (e.g., number talk) 
• Develop, test, and refine prototypes as part of a cyclical design process to 

solve a complex problem



Unplugged activities and connection to computer 
science: Sorting networks
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Adapted from an activity from: csunplugged.org



Computer science
• In this activity, students examine 

how computers sort numbers, 
gaining an understanding of input, 
processing, and output.

Mathematical practice
• Sort numbers from high to low
• Fractions
• Multiplication problems
• Making sense of the problem
• Comparing strategies

Unplugged activities and connection to computer 
science: Sorting networks
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Students will work in small groups to write the steps to solving a math problem.

1. Groups will write the steps (algorithm) on chart paper.

2. Groups will swap with another group.

3. Students in the second group will solve the problems using the instructions.

4. Students will “debug” the algorithm to make the steps more precise.

Unplugged activities and connection to computer 
science: Writing algorithms
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Adapted from an activity from: http://primary.quickstartcomputing.org



Computer science
• Decomposition
• Debugging

Unplugged activities and connection to computer 
science: Writing algorithms
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Mathematical practice
• Making sense, modeling, making 

use of structure
• Looking back, checking for 

reasonableness, precision, 
efficiency



In this activity students gain an understanding of conditionals. One student is the 

programmer, while the rest of the class acts as the computer. Switch 

programmer every 2-3 commands. For example:

1. If the number 50 is even, then you stand on one foot.

2. If the number 49 is prime, then you tap your head.

3. If the number 13 is odd, then you hop, else stand on one foot.

Adapted from an activity from Left Brain Craft Brain: http://leftbraincraftbrain.com/if-then-backyard-coding-game-for-kids/

Unplugged activities and connection to computer 
science: Conditionals
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http://leftbraincraftbrain.com/if-then-backyard-coding-game-for-kids/


Think of relating the commutative property of multiplication to conditionals.

• If I switch the factors 2 and 3, then the product will still be 6.

• If 2*3 equals 6, then 3*2 also equals 6.

Adapted from an activity from Left Brain Craft Brain: http://leftbraincraftbrain.com/if-then-backyard-coding-game-for-kids/

Unplugged activities and connection to computer 
science: Conditionals
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http://leftbraincraftbrain.com/if-then-backyard-coding-game-for-kids/


Unplugged activities and connection to computer 
science: Conditionals
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Computer science
• Conditionals

Mathematical practice
• Making sense, reasoning, making 

use of structure
• Integration into geometry



Unplugged activities and connection to computer 
science: My Robot Friend
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Computer science
• Sequencing (precision, 

order matters
• Algorithms

• Loops (Repetition)

• Debugging

Mathematical practice
• Fractions

• Angles 90/180
• Patterns

• Even/odd

• Diameter/radius
• Counting 1:1 

correspondence 

Video from Code.org: Unplugged: My Robot Friend

• Number lines
• Measurement and 

data
• Beginning 

graphing skills

• Coordinates
• Area and volume

https://youtu.be/xaW3PAzHxCU


• Code.org Unplugged Activities
• Hour of Math+Code
• CS4ALLKIDS
• CS Unplugged
• Ignite My Future: Curriculum Connectors

Unplugged resources for integrating math and 
computational thinking
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https://code.org/curriculum/unplugged
http://mkn-rcm.ca/future/
http://cs4allkids.org/index.php/lessons-for-teaching-integrated-computational-thinking/
https://csunplugged.org/en/
https://www.ignitemyfutureinschool.org/resources/curriculum-connectors


• Computational Thinking by Jeannette M. Wing (former 
chair of Carnegie Mellon University CS department, 
assistant director at NSF, corporate VP at Microsoft, and 
now professor at Columbia University)

Background resource
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https://www.cs.cmu.edu/~15110-s13/Wing06-ct.pdf


Q&A time
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• Learning from Home: Online Professional Learning for 
Teachers of CS webinar is scheduled for Tuesday, 
November 27 at 7:30pm ET.

• Mark your calendars now for CS Education Week, which 
will be held on December 3-9, 2018: https://csedweek.org/

• Be on the lookout for our annual photo challenge!
• Bookmark the events page on our website. More activities 

coming soon.

Upcoming activities
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https://csedweek.org/


CS for All Teachers

Email: csforallteachers@air.org
Website: https://csforallteachers.org/ 
Twitter: @CSforAllTchrs
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mailto:csforallteachers@air.org

