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Coding in Elementary Schools

Collaborative Design of CS-Math lessons

Integrated Model for CS-Math Instruction

Example: Geometry + Scratch (overview)

Example: Exponents + Scratch (in depth)

Example: Fractions + Javascript blocks

Outline
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Introductions

Why are you here?

What do you hope to learn?
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Engaging Elementary Students in 
Computer Science Instruction

Solution: 
Offer CS instruction during weekly 
computer lab time using CodeHS
Taught by paraprofessional 
educators:

Are part-time
Often lack credentials
Have high turnover

District lacks:
• Instructional minutes for 

CS
• 1:1 computing in 

classroom
• CS teaching expertise
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Strong push for CS instruction at elementary level



Design Team Engaged in 
Collaborative Design of Instruction

CS-Math Integration Model
Expansively-framed CS-math integrated
lessons across computer lab and 
classroom

Several fifth-grade units were co-designed: 
Exponents & Geometry(Scratch/CodeHS) 
Fractions (Javascript blocks/CodeHS)
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Example 1: Geometry & Scratch
Connecting CS and Mathematics
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Aligning Computer Science and Math Standards

Image credit: Go Math! 5th grade teacher’s edition7
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Importance of Cross Context

+ =

Math Big Ideas Computing Big Ideas CS-Math Connections

Reasoning with polygons Conditionals,
variables,

abstraction

Using conditionals to reason 
about polygons and 

attributes
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Math Topics Math Big Ideas Computing Big Ideas CS-Math Connections

Quadrilaterals

• Reasoning with 
polygons

• Classifying 
shapes

Conditionals, 
variables, abstraction

Use conditionals to 
reason about polygons 
and attributes

Triangles Classifying triangle 
types Conditionals, 

variables, loops Program shapes

Cross-Context, Expansively Framed Math + CS Geometry Unit
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Front Matter:
Aligning CS 

and Math 
Instruction
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Example 2: Exponents & Scratch
Connecting CS and Mathematics
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Multiplication as repeated addition:

Exponents as repeated multiplication:

Repeated addition of addends can be 
represented by a multiplication equation:
5 + 5 = 10
5 x 2 = 10

Repeated multiplication of factors can be 
efficiently represented by exponent
notation:
25 = 32
2 x 2 x 2 x 2 x 2 = 32

Connecting CS and Mathematics
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Exponents and Scratch Coding
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Multiplication: Repeated Addition 
Exponents: Repeated Multiplication

Front Matter and math routines 
Computer Lab Teaching slides
Classroom math lessons
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https://docs.google.com/document/d/1FHUK3d0YRMMVoYod_i9ZJcAyuusBjb28/edit
https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1009&context=eled_support_instructional
https://digitalcommons.usu.edu/eled_support_instructional/1


Example 3: Fractions & 
Javascript blocks

Connecting CS and Mathematics
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Expansively Framing Multiplication of Fractions and Code HS

Unpacking a Fraction Equation: Karel Shows the Product!

Why is the Product 
Getting Smaller?
1/3 x 4/5 = 4/15
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Fractions lessons
Two computer lab activities: Instructional guide
1. Karel Cleans Up

• Karel Cleans Up Video-Specialists (11 mins)
• Karel Cleans Up Video-Students (7 mins)

2. Karel at the Dog Park 
• Karel At the Dog Park Video-Specialists (6 mins)
• Karel at the Dog Park Video-Students (3:45 mins)

Classroom math instruction: Math Routines instruction
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https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1006&context=eled_support_instructional
https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1006&context=eled_support_instructional
https://usu.app.box.com/file/1146544975861?s=9pqft6wa9hzf6e6ahilgsqc4zuco4itg
https://usu.app.box.com/file/1146538589267?s=j1ivqn674esqdlt6ih5kud85w14hi3e5
https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1006&context=eled_support_instructional
https://usu.app.box.com/file/1146561607587?s=x8ifdyvwug5fuj0z32u275sjoo9y5qn0
https://usu.app.box.com/file/1146558949694?s=wwpacqa5s33aakbx5p3z9r5stjs57ws2
https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1008&context=eled_support_instructional


Thank you!
Jessica Shumway, Jody Clarke-Midura, Victor Lee
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Jim Buist, Brittani Dewart, Jeannie Astle
Brittany Wall, Debi Alexander, Rachel Holmgren, Allysa Wilson, Sally Bair

All the specialists and 5th grade students in the district
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