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Enduring Understanding
Shapes have positions that relate to other items.
Shapes have the same name even if they may not have the same size or orientation.
Computers need to be told how to complete a task.
Coding is when you program a computer to complete a task.

Standards

Math (Geometry)

K.G.1 Describe positions of objects by appropriately using terms, including below, above,
beside, between, inside, outside, in front of, or behind.

K.G.2 Identify and describe a given shape and shapes of objects in everyday situations to
include two-dimensional shapes (i.e., triangle, square, rectangle, hexagon, and circle) and
three-dimensional shapes (i.e., cone, cube, cylinder, and sphere).

K.G.3 Classify shapes as two-dimensional/flat or three-dimensional/solid and explain the
reasoning used.

K.G.4 Analyze and compare two- and three-dimensional shapes of different sizes and
orientations using informal language.

K.G.5 Draw two-dimensional shapes (i.e., square, rectangle, triangle, hexagon, and circle) and
create models of three-dimensional shapes (i.e., cone, cube, cylinder, and sphere).

Computer Science (Algorithms and Programming Strand starts in 3rd)

Standard 4: Develop a program to express an idea or address a problem. The student will:
3.AP.4.1 Use picture directions to design a series of steps to complete a simple task.
3.AP.4.2 Test a series of directions to successfully complete a simple task.

Academic Language
Vocabulary
Two-dimensional (flat)
Three-dimensional (solid)
Shape types: triangle, square, rectangle, hexagon, circle, cone, cube, cylinder, sphere
Coding
Program
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Objective/Language Function
e Design a path for an Ozobot to travel that is in the shape of a triangle, rectangle, circle,
rectangle, and/or hexagon.
Explain verbally why the codes for each shape cannot be the same and the differences
between the shapes.
Compare verbally the difference between the shapes drawn as Ozobot paths and 3D
shapes.

Assessment Plan
e Pre-Assessment-
- Anticipation Guide with questions about self-efficacy and attitudes about
coding/programming

O
e Post-Assessment-
o Rotate during prototyping to complete student master checklist.
o Students will return to the anticipation guide to note any changes after the
lesson.
Criteria for Mastery:
-student has drawn 3 shapes on their brainstorm and can identify those three
shapes
-Student can explain why the code for two shapes is going to be different. Square
(which must have turns to make the corners and four sides) cannot be the same
as a circle (no corners, no sides). (Exception--- square/rectangle)
- student can use Ozocodes to effectively draw at least 2 shapes
-Student can compare the difference between the drawn path shapes and the
wooden 3D shapes and why an Ozocode path could not draw a 3D shape.
(Ozobot cannot climb; sensor is on the bottom, etc.).
Materials
e Classroom Set of Ozobots w/materials (red, green, blue, black thick line markers)
(1 Ozobot per group of 2 or 3 students)
White bulletin board paper (several large pieces for each group)
Anchor Chart paper
Copies of Anticipation Guide
Square Read aloud selection
3D Shapes for comparison

Teacher Preparation
- The day before the lesson, make sure Ozobots are charged.
- Prepare slide show and/or anchor charts with pre assessment questions.
- Procedure for choosing a partner (or assigned partners).

This lesson introduces the concepts of coding using markers and paper. Students will program
the robot to follow a path in a certain shape. It will reinforce geometry concepts and could be
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used towards the middle or end of geometry unit. Due to the number of Ozobots in each Kit,
students should work in pairs.

To keep students on task, it is helpful to stress that during Makerspace time, they are the
experts and need to help each other if they are stuck. Just like square, things might not be
perfect the first time, or ever!

The discussion guide is a helpful tool to ensure important concepts are covered. There are
suggestions for pre- and post-assessments as a way to measure student learning.

Meat of Lesson
e Hook
1. Hold Up an Ozobot. Ask the students what they think it is.
Ask students, if you wanted this robot to make a circle what would you tell it to
do? Listen to responses. Pay attention to if they use directions (start on this side
then curve your line above, etc.), positional words (under, below, beside, next,
etc.), or if they say a bigger task (i.e. go all the way around)
2. Next, Read Aloud: Square
a. Read Text.
b. Discuss book. (see discussion guide)
3. Next, show students an Ozobot and then display the list of Ozocodes.
a. Ask students, how they think this Ozobot knows how to move around?
b. What are the ways that a person can tell the Ozobot what to do? (draw
the pattern for a specific movement using the right colors).
Do you think a person could just make a track of nothing but Ozocodes?
Why not?
How do you think the Ozobot is able to find the ozocodes?(Sensor)
Remind students they they must make sure to be careful with the Ozobot
once it has been calibrated. If it gets tossed/picked up/etc it will no longer
be able to read the codes without recalibration.

4. Introduction: Today, we will use our knowledge about shapes in order to design a
path for an ozobot. There are some things you need to know about the Ozobots in order for
them to work for you:

1) Paper must be flat.
2) Black track line must be thick and have NO GAPS. Remember it uses a sensor.
3) Must use the Ozocodes in the right order

Brainstorm
o On their anticipation guide, students will need to draw out at least 3 shapes that
they will try to create a path using codes. They should decide with their partner
which two to try.
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o Students will then need to review the Ozocode handout (having one copy per
partnership will be best) to decide which Ozocodes they want to program their
Ozobot to do while on the path.

e Prototype
o Students will use their materials to draw a path for an Ozobot that makes a

specific shape.

Students should be encouraged to try out each code as they go to make sure
that it works before continuing to draw an entire track.

Partner coding is strategy to encourage. One student would be the drawer and
the other could be the coder to ensure accuracy (for example: Codes says to
drawer: draw a black line, a small red, a small green, a small red, and then more
black line). You may want to encourage them to practice drawing the codes on
their anticipation guide before they draw on the path sheet (bigger poster paper).
When students have tested and completed their shape paths. They should then
If time allows, have students use stopwatches classroom clock to determine how
long it takes their Ozobot to complete shapes.

Have groups take turns walking to see each other’s Ozobits complete the
shapes.

Ask students as they are showing off their shapes, what went well? What was
challenging?

What codes worked best in order to create the shapes?

e Synthesize
o Bring students back together for a final discussion. See discussion guide.

o Reflect on any changes on the anticipation guide “after” section.

Supports for Student Learning
Accommodations
e ELs- If students need additional support with the story, translated copies can be made
available or several readings may prove to be beneficial. The Ozobot codes are color
coded and labeling the code on the final product may be a beneficial task to support
learners. Due to the visual and hands on nature of this lesson, there is little written work,
but students could be given pictures or word choices for the pre/post assessment
blanks.
Grade Level adaptations- depending on grade level, read aloud may need to be
adapted (For example: K read: How Big Is a Foot? Or Measuring Penny!, for conversion
4th grade read:How Tall? How Short?How Far Away?)
Advanced students- Make predictions as to which shapes Time the completion of the
shapes to see which shapes ozobots can make faster.
e Additional supports- As needed.
Discussion Guides
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Read Aloud-

o How do you think it makes square feel when circle tells him he is a sculptor?

o Does it matter that Square wasn’t even aware at how good he was at sculpting
items?
Have any of you ever really wanted to make something SO perfect?
Why is square disappointed in his sculpture of circle?
Do you think it would be harder to sculpt a square or a circle? Why?
When circle sees her sculpture, she is so excited and thinks it is perfect. How
does circle’s praise affect the way square feels about his project?

Synthesis-
o Ask any groups that were able to time their Ozobot how long it took for it to

complete certain shapes??
Why might some bots take longer than others to complete the same shapes that
different groups designed?
Were there any Ozocodes that were difficult to incorporate into your shape? Why
do you think that was?
What was challenging about this lesson? What was fun?

More to Explore (Resources)
Introduction to coding not using the markers see (Blocky)
Education: Ozobots https://0zobot.com/stem-education
Similar Read Alouds: https://www.macbarnett.com/
Code.org Elementary: https://code.org/educate/curriculum/elementary-school
SC Computer Science Standards: https://ed.sc.gov/instruction/standards-
learning/computer-science/standards/
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