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Introduction

LEGO® Education believes that students learn best through play—by
actively doing, exploring, and experimenting. This approach empowers
them to become creative and engaged lifelong learners, which is
essential for success in their future careers and lives.

Read this Introduction to explore ways to use this learning progression
and find activities that support your learners.

This learning progression organizes activities in a recommended
sequence that supports students’ successful learning with LEGO®
Education SPIKE™ Essential. For classroom convenience, it also clusters
activities that use the same model.

Following the recommended sequence ensures that students build the
necessary knowledge and experience for each successive activity.

education

However, you may also choose activities according to your students’
needs and prior knowledge/experience.

Some activities are reprinted or modified from published LEGO Education
sources. Others are developed especially for these learning progressions.

Each activity contains anticipated timing, learning objectives, and a
ready-to-use prompt.

To find what you need,
M scan the Learning Objectives & Prompt columns or explore and
choose from the paths on page 3.
M use the Key below to locate activities of different lengths and
levels of instructional support.
M use the Additional Resources below to locate more support.

Key
1 Numbers show the recommended order in which to use activities.
@ Activities that will take approximately 20-30 mins

Longer activities with full lesson support

PrompT Short activities to quickly expand or extend the learning

. Activities that use only bricks and require no hardware/software

®® or ®®® Activities that will take approximately 45 or 90 mins

More DeTaiLs Links that lead to lesson details and teaching support

Additional Resources (also see the LEGO® Education Community)

M SPIKE™ App Help Definitions and directions for using the coding blocks

located in the section of the LEGO® Education SPIKE™ App

M Curriculum Integration Guide SPIKE Essential activities organized by domain

Also contains a protocol for integrating activities into your curriculum

M Coding Blocks in LEGO® Education SPIKE™ Essential Lessons

M Basic Coding Concepts in LEGO® Education SPIKE™ Essential Lessons
M Troubleshooting with LEGO® Education SPIKE™ Essential

M Computational Thinking in LEGO® Education SPIKE™ Essential Lessons



https://community.legoeducation.com/home
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Feducation.lego.com%2Fv3%2Fassets%2Fblt293eea581807678a%2Fbltef88cf22f88c8931%2F6435603eb2ef0d11ecea000a%2FCoding_Blocks_Used_in_LEGO%25C2%25AE_Education_SPIKE%25E2%2584%25A2_Essential_Lessons.pdf&data=05%7C01%7Caudrey.simon%40LEGO.com%7C62f8fe0b18234c5f11cd08db3a9649c9%7C1d0635156cad41959486ea65df456faa%7C0%7C0%7C638168189387397197%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=yd2%2BXbBSkcENEwXyC4Wa%2BGPqu2SE1bJTuAPXgKmka1g%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Feducation.lego.com%2Fv3%2Fassets%2Fblt293eea581807678a%2Fbltef88cf22f88c8931%2F6435603eb2ef0d11ecea000a%2FCoding_Blocks_Used_in_LEGO%25C2%25AE_Education_SPIKE%25E2%2584%25A2_Essential_Lessons.pdf&data=05%7C01%7Caudrey.simon%40LEGO.com%7C62f8fe0b18234c5f11cd08db3a9649c9%7C1d0635156cad41959486ea65df456faa%7C0%7C0%7C638168189387397197%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=yd2%2BXbBSkcENEwXyC4Wa%2BGPqu2SE1bJTuAPXgKmka1g%3D&reserved=0
https://education.lego.com/v3/assets/blt293eea581807678a/blt6978e21733b81
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Feducation.lego.com%2Fv3%2Fassets%2Fblt293eea581807678a%2Fbltc5f1817443c4d261%2F64355fa71657c91143e2ce89%2FTroubleshooting_with_LEGO%25C2%25AE_Education_SPIKE%25E2%2584%25A2_Essential.pdf&data=05%7C01%7Caudrey.simon%40LEGO.com%7C62f8fe0b18234c5f11cd08db3a9649c9%7C1d0635156cad41959486ea65df456faa%7C0%7C0%7C638168189387397197%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=kLarENsS0HX5uDUDIxg6m59wHHU0Z6hesBzbKdtmBh0%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Feducation.lego.com%2Fv3%2Fassets%2Fblt293eea581807678a%2Fblte71f265b37fbe7d5%2F6435368da38e1410a7488bfd%2FComputational_Thinking_in_LEGO%25C2%25AE_Education_SPIKE%25E2%2584%25A2_Essential_Lessons.pdf&data=05%7C01%7Caudrey.simon%40LEGO.com%7C62f8fe0b18234c5f11cd08db3a9649c9%7C1d0635156cad41959486ea65df456faa%7C0%7C0%7C638168189387397197%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=1je%2B7k7605rhCSv2%2F4%2FlBXQQwCnM0JqBNAwoScKIVoM%3D&reserved=0

GRADE 4

Complete the
full STEAM

Progression in
Activities 1-51

OR

choose from
one of the
paths.
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Mini Mini-Golf

(Activities 6-7)

Bowling Fun
(Activities 13-15)

High Stick Hockey
(Activities 16-18)

A-Maze-Ing
(Activities 35-38)

Avoid the Edge
(Activities 39-40)

Junior Pinball
(Activities 43-45)

Creative Carnival Games

(Activities 50-51)

Mini Mini-Golf (Activities 6-7)
How Eyes See (Activities 8-11)
Bowling Fun (Activities 13-15)

High Stick Hockey (Activities 16-18)

Animal Structures (Activities 19-23)

Information Transfer
(Activities 25-26)

Prepare for Natural Hazards
(Activities 28-33)

A-Maze-Ing (Activities 35-38)

Avoid the Edge (Activities 39-40)

Junior Pinball (Activities 43-45)

Energy Resources (Activities 46-48)

Creative Carnival Games
(Activities 50-51)

777 education

Design Engineering
(Activities 2-4, 8-9, 12, 14, 17,19, 22-23,
25-26, 28-29, 44, 46)

Meet the Hardware
(Activities 3, 5, 34, 38)

ELA/Literacy
(Activities 4, 11-12, 15, 21, 27, 32, 34, 36,
42, 45, 47-48, 57)

Math
(Activities 7. ,10. 14, 17-18, 24, 30-31,
33, 36, 40, 4k, 47)
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Bricks

steps and directions.

# Activity Objectives Prompt
Name Students will
Investigate what makes a sequence Use a follow-the-steps activity to introduce students to the coding concept of
by practicing creating step-by-step sequencing. Organize pairs back-to-back and provide each partner with the same 5-6
instructions. bricks. Prompt students to take turns building and doing a Q&A together.
PrOMPT Back- Understand the importance of clear
1 to-Back with

SAY/Ask Build a model. Think about the steps you used to build it. Without showing the
model, invite your partner to ask Yes/No questions about how to build something just
like it. Remember to answer only with Yes or No. Then change roles and ask questions
to build your partner's model. What happens? Was it easier to ask questions or answer
them? Would this task be easier if you could give directions?

MoRE DETAILS Basic Coding Concepts in LEGO® Education SPIKE™ Essential Lessons

ProMPT Build
a Bridge with
Bricks

Design a bridge to specific
requirements.

Test the bridge to determine how
much weight it holds.

Introduce basic design engineering tests with a quick bridge builder. Provide each
student with 12 bricks. Prompt them to build a bridge that spans a chosen distance (e.g.,
road bridge over water, foot bridge over a road, train bridge). Then prompt them to use
a common element type, such as tires or wheels, to test the bridge's strength.

SAY/AsK Use the 12 bricks to make a bridge. Make sure it's high enough to fit your hands
under without touching any part of the bridge. Then test the bridge by adding weight.
Use an element you have a lot of, like wheels or tires. How many does the bridge hold?
Keep adding to find out.

PROMPT Meet

Build a model to meet specific
criteria.
Explore programming a motor.

Prompt students to add a motor to their bridge and program it to raise and lower the
bridge like a drawbridge. As needed, refer students to The Motor tutorial in their LEGO®
Education SPIKE™ App.

Use a solution to describe a
character's response to the story
situation.

3 the Motor Use appropriate terminology when
5 using hardware. SAY Add a motor to your bridge. Program it to raise and lower the bridge. If you need
@ | help, complete The Motor tutorial in your SPIKE App.
MORE DETAILS The Motor tutorial in the section of the LEGO® Education SPIKE™ App,
available on the web or downloaded.
# Activity Objectives Prompt
Name Students will
Describe a story character using Have student pairs identify a character from a story they're currently reading. Prompt
specific details to identify a problem | them to design and build a way for the character to solve a story problem or complete a
4 PROMPT he or she has. task. Then invite them to explain why their solution fits with their character's likely
. Design and build a solution to the response to the problem.
More with }
@ ELA character’s problem.

SAY/Ask Leo and Maria love to tell stories. When they tell a story they like to think
about how to help the characters. Think about the story we read. Design and build



https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Feducation.lego.com%2Fv3%2Fassets%2Fblt293eea581807678a%2Fbltef88cf22f88c8931%2F6435603eb2ef0d11ecea000a%2FCoding_Blocks_Used_in_LEGO%25C2%25AE_Education_SPIKE%25E2%2584%25A2_Essential_Lessons.pdf&data=05%7C01%7Caudrey.simon%40LEGO.com%7C62f8fe0b18234c5f11cd08db3a9649c9%7C1d0635156cad41959486ea65df456faa%7C0%7C0%7C638168189387397197%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=yd2%2BXbBSkcENEwXyC4Wa%2BGPqu2SE1bJTuAPXgKmka1g%3D&reserved=0
https://spike.legoeducation.com/
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something to help one of the characters solve a problem or complete a task. Given
what you know about the character, why is this a good solution for him or her?

PROMPT Meet
the Light
Matrix

Follow instructions to create a
program.

Use appropriate terminology when
using hardware.

Introduce/Review the Light Matrix as students program it to make a pattern for a
memory game. Refer them as needed to the Light Matrix tutorial in their LEGO®
Education SPIKE™ App.

SAY Take turns playing this memory game. Connect the Light Matrix to your hub.
Program it to make a pattern of colored lights. Then ask your partner to repeat the
pattern, first by showing it with colored bricks and then by programming their own Light
Matrix to show it. As you play, make the pattern longer each time. If you need help, use
The Light Matrix tutorial in your SPIKE App.

MoRE DETAILS The Light Matrix tutorial in the [START| section of the LEGO® Education SPIKE™ App,
available on the web or downloaded.

Mini Mini-Golf

and their connection to an object’s
speed.

Identify and describe the relationship
between speed and energy.

Engage effectively in a range of
collaborative discussions.

/
# Activity Name s?:g:ﬁ:lsvjvill Prompt
e Explore the basic principles of energy | Have students build and program a mini-golf model that can shoot a hole-in-one.
6

SAY/AsK Sofie wants to test her mini-golf skills. Build the mini-golf model and program
it to help Sofie get a hole-in- one. What does it show you about the relationship
between speed and energy?

MoRE DETAILS Mini Mini-Golf lesson or access in the SPIKE App.

PROMPT
More with Math

Identify and draw line-symmetric
figures.

Have your students investigate line-symmetric figures in the Mini Mini-Golf lesson. Ask
them to record the different angles of the mini-golf club, and then draw and label the
figures and all relevant parts (e.g., parallel lines, perpendicular lines, angles).

SAY/Ask What angles do you see in the mini-golf club? Draw and label all the parts,
including parallel or perpendicular lines and angles.



https://spike.legoeducation.com/
https://education.lego.com/en-us/lessons/spikeessential-crazy-carnival-games/spikeessential-mini-mini-golf#prepare
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How Eyes See

Activity Name

Objectives
Students will

Prompt

GG,

8
@ Part A
©
9
Part B

e Build an accurate model of a movable

light source.

Use the model to describe how light
reflects from objects to enter the
eyes, allowing the objects to be
seen.

Use the model to explain what
happens if the light source is blocked
or diminished.

After students build Daniel's car, have them program the light on it to shine on objects.
Prompt them to test the light with different objects to discover how it helps Daniel see
them.

SAY/Ask Daniel finds something while exploring a dark cave. Can you help him see it
better? Build his car and program it to light things inside the cave. How does the path
of light let an object be seen? Test to find out.

MoRE DETAILS How Eyes See lesson or access in the LEGO® Education SPIKE™ App

Have students modify the program to show how changing the car’s location affects the
path of light and Daniel's ability to see objects. Then have them test again.

SAY/Ask Daniel wants to drive around in the cave. Program the motor so that the car
can move to new parts of the cave. How does the car's location change the path of
light? How does it change Daniel's ability to see objects? Could you make some
objects easier to see if you moved the car? Why?

MoRE DETAILS How Eyes See lesson or access in the SPIKE App; Students may also find inspiration
in the Big Bus lesson.

10

PROMPT More
with Math

Measure distances in Y and V2
inch/cm intervals.

Plot data about the relationship
between distance and ease of sight
on a lighted object.

e Create a line graph in various formats.

Ask students to plot a data table while moving the car. Prompt them to measure at
intervals of %2 or ¥ an inch or cm away from the object, and then track how well they
can see the object. Then have them create a line graph with the data to show the
trend of changing from seeing well to not seeing the object. If you wish, students may
create the graph in the SPIKE App with Log and Visualize Data Over Time Blocks.

SAY Explore how much distance from the object affects the success of Daniel’s car
light. Measure at ¥ or Y inch (or cm) intervals from the object. Place the car at each
measured spot and record how well you can see the object. Show your data on a line
graph. You can create it on paper or with graphing tools in the SPIKE App.

MoREe DETAILS Log and Visualize Data Over Time Blocks in the section of the SPIKE App,
available on the web or downloaded.



https://education.lego.com/en-us/lessons/spikeessential-science-connections/spikeessential-how-eyes-see#prepare
https://education.lego.com/en-us/lessons/spikeessential-science-connections/spikeessential-how-eyes-see#prepare
https://education.lego.com/v3/assets/blt293eea581807678a/blt78943cfe8fcad767/61bac26e191c5560467dc51e/U3L6.pdf
https://spike.legoeducation.com/
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1

PROMPT More
with ELA

e Write a news article about an animal
that sees well in dim light.

e Develop the topic with facts, details,
and examples about the animal.

Extend students' exploration of how light affects the ability to see objects. Provide
learning materials about animals that, unlike humans, can see very well in the dark. Ask
students to choose one of these animals and write a brief newspaper article that
describes how it sees in the dark and how far.

SAY Learn about animals that see better in the dark than humans. Write a news article
about one of them. Explain how the animal sees well in dim light and tell how far it
can see.

with ELA

beginning, middle, and end.

¢ Design and build models to represent
the beginning, middle, and end of the
story.

. . Objectives
# Activity Name Students will Prompt
e Practice communication skills Organize pairs to collaboratively retell a familiar story. Prompt them to build three
through collaborative retellings. models—one each to represent the beginning, middle, and end. If time allows, invite
12 PROMPT More | e Retell a familiar story with a pairs to use their models to retell the story to the class.

SAY With your partner, retell a familiar story. Then build three models, one that shows
the beginning, one that shows the middle, and one that shows the end.

Bowling Fun

O

collide.

e Observe and describe the relationship
between energy and force.

e Retrieve and modify an existing
program to improve the bowling
game.

. . Objectives
# Activity Name Students will Prompt
e Predict outcomes of the changes in Have students explore the energy involved when objects collide. Prompt them to
13 energy that occur when objects build a bowling game for Daniel and program it to get strikes. (As needed, explain

that a strike is when the bowler knows down all the pins with one ball.)

SAY Daniel is frustrated. He wants to bowl like his friends. Build the bowling game
and program it to help Daniel get a strike. Then see if you can improve the program.

MoRE DETAILS Bowling Fun lesson or access in the LEGO® Education SPIKE™ App

14

PROMPT
More with
Math

e Carry out tests to determine how
variables (e.g., type of pin, distance
between ball and pins) affect the
energy in a collision.

e Plot fraction data to show the
relationship between pins knocked
down and total pins.

e Create a line graph in various formats.

Have students build up to eight additional bowling for Daniels' game. Then have them
run several bowling trials, recording their data after each roll. Prompt them to express
the data (how many pins were knocked down) as a fraction of the total pins. If time
allows, have students change the distance from ball to pins and run additional trials to
see how it changes the data. If you wish, students may create the graph in the SPIKE
App with Log and Visualize Data Over Time Blocks.



https://education.lego.com/en-us/lessons/spikeessential-crazy-carnival-games/spikeessential-bowling-fun#prepare
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SAY/Ask Build up to eight additional bowling pins. Run several bowling tests to see
how many the game can knock over. Express the results as fractions that show the
relationship between pins knocked down and total pins.

Then try this> Put the pins at different distances from the ball and test again. What
happens this time? How much does distance from the pins affect the success of the
game? Show your data on a line graph. You can create it on paper or with graphing
tools in the SPIKE™ App.

MoRE DETAILS Log and Visualize Data Over Time Blocks in the section of the LEGO®
Education SPIKE™ App, available on the web or downloaded.

15

PROMPT
More with ELA

e Use sources and experiences to
research accessibility in public spaces.

e Write an informational poster or flyer
showing how spaces and elements in
them can be modified to be accessible
to everyone.

Have students research (with sources, interviews, or personal experiences)
accessibility in public spaces like schools, buses, or bowling alleys. Prompt them to
write a flyer or poster explaining how spaces, and the elements in them like stairs or
restrooms, can be modified so everyone can use them. Encourage them to illustrate
at least one idea.

SAY/Ask What are some ways that places like bowling alleys and other public
places should change so that everyone can use them? Find out, using sources,
personal experience, or interviews with people you know. Then write a flyer or poster
pamphlet explaining what you learned. Include drawings or pictures of one change.

= o
o

High Stick Hockey

GG

collaborative discussions.

. . Objectives
# Activity Name Students will Prompt
e Observe and describe how energy can | After students build the hockey game simulator, have them use it to investigate
be transferred. energy transfer. Prompt them to create a program to test how many goals they can
¢ Predict how energy moves from place | score in three tries. Then encourage them to improve the program so that the game
to place. is more fun or to change the model so that it's harder to score.
16 e Engage effectively in a range of

SAY/AsK Maria is excited to try the hockey game simulator. Build it and program to
see how many goals you can score in three tries. How did the energy being
transferred from the hockey stick to the ball impact the ball’'s motion? How was the
energy of the ball impacted when it collided with the wall?

Then try this> Change the program so that the game is more fun OR change the
model so that it's harder to score.

MoRE DETAILS High Stick Hockey lesson or access in the SPIKE App



https://spike.legoeducation.com/
https://education.lego.com/en-us/lessons/spikeessential-crazy-carnival-games/spikeessential-high-stick-hockey#prepare
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17

18

PROMPTS More
with Math

e Modify a model and program to
generate new ways to solve a stated
problem.

e Test and refine the different solutions,
comparing results.

e Measure and identify the angles that
are most effective for moving the
hockey ball.

Have students add a second motor to their hockey game, and then revise the
program so the hockey stick swings automatically. Prompt them try different angles
for the hockey stick to see which is the most effective in moving the ball.

SAY/Ask Add a second motor to the hockey game. Find a way to make the hockey
stick swing automatically! (You may have to revise the program.) Then experiment
with swinging the stick from different angles. Measure each angle you test. Which
moves the ball the most effectively?

e Record test results using fractions and
decimal notations.

Have students record ten scoring attempts and compare the results. Tell them to
write the number of goals as one fraction, and the number of saves as another
fraction. Then have them express the results in decimal form.

SAY/AsK Test your improved hockey game again. Record the results of 10 tries. How
many goals did you make? How many were blocked? Record the answer to each
question as a fraction of 10. Then express the numbers as decimal.

G Y
‘&"5 )

Animal Structures

GG

. . Objectives
# Activity Name . Prompt
y Students will P
After students build the model elephant, have them program it to show how the
elephant uses its trunk to reach food or make elephant sounds. Guide them to test,
debug, and improve their program until it runs as intended.
19
SAY/Ask Maria sees an elephant eating. She wonders about ways it can use its
. trunk. Build and program a model to help Maria learn. Give the elephant model a
C'-) Part A e Build a model to show how an prog . P . P s
\ . movable trunk. Then program it to show how it uses that trunk to reach food in high
@ elephant’s trunk supports eating, .
I . Lot places or to make elephant sounds to communicate. Test and debug your program
drinking, bathing, or communicating. it th ¢
e Construct an argument based on SO itruns the way you mean 1t to.
evidence from the model that an . . .
, . MoRE DETAILS Animal Structures lesson or access in the LEGO® Education SPIKE™ App
elephant's external and internal - — —
. . Guide students to learn more about elephant structures, this time exploring internal
structures help it to survive. . . .
- structures. Share background about functions that internal structures are used for, like
e Test and modify the program to . . . .
20 improve its performance breathing (lungs), eating (stomach), pumping blood (heart), and thinking and
) controlling (brain). Give examples of ways to show these with bricks, like 1) using a
Part B red brick for a heart and programming the model with light or sound to "beat," 2)

using two white or clear bricks for lungs and programming the model to play a
recording of their own breathing, and 3) using a sensor as a brain and programming it
to make a part of the model do something, e.g., the ears move.



https://education.lego.com/en-us/lessons/spikeessential-science-connections/spikeessential-animal-structures#prepare
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SAY Next, Maria wants to learn how elephants use parts of their bodies that are
inside, like their lungs or stomach. Add new elements to the model to represent one
of these structures and program to show how elephants use it to survive, such as
using lungs to breathe or a stomach to eat.

MoRE DETAILS Animal Structures lesson or access in the LEGO® Education SPIKE™ App

21

PROMPT More
with ELA

Explain how structures of a plant or
animal help it to survive and grow.
Use information from research to write
an informative brochure.

Provide learning materials about animals' and plants' internal and external structures.
Have students pick an animal or a plant and create a nature museum brochure to
describe how these structures allow the plant or animal to thrive in its living
environment.

SAY Learn about ways that other living things use their structures to survive and
grow. Choose one animal or plant. Use what you read to create a nature museum
brochure. Tell readers how internal or external structures help this plan or animal to
thrive where it lives.

22

23

PROMPTS More
with Science

e Use research to learn about animal

communication.

Design and build a model to show

what they learned.

e Compare different solutions from the
class to see which works best for
communication.

Share that some animals communicate using their structures. For example, a firefly
can communicate with its lights (also called bioluminescence). Have students
research animals that can communicate using structures, like with movement, light
and sounds. Then prompt them to design, build, and program a model to represent
that communication.

SAY/Ask Remember how Maria’s elephant used its trunk to make sounds and
communicate? Other animals do that too, using the structures they have. Learn
about one of those animals, like fireflies. Design, build, and program a model that
shows the communication. Compare your models with classmates. Which ones
might communicate best?

Invent a new animal that has the
structures it needs to live and interact
with animals around it.

Build a model that shows how the
animal uses its structures.

Have students invent an imaginary animal. Lead discussion about different animal
structures, like scales, beaks, feathers, or tails. Then encourage students to combine
these structures or create new ones, so that their imaginary animal can live and
interact with animals around it. Ask students to design, build, and program their
animal to show their ideas.

SAY/AsK You've learned a lot about animal structures. Now invent your own animal.
Give it the structures it needs to live and interact with other animals. You can use
real structures from other animals, like scales, beaks, or features, or make up new
ones. Don't forget to give your new animal a name!

with Math

collaborative retellings.

. . Objectives
# Activity Name . Prompt
o Students will P
24 PrROMPT More | ® Practice communication skills through | To prepare for the Information Transfer lesson, have students explore patterns as

forms of communication. Explain that people use patterns to communicate ideas



https://education.lego.com/en-us/lessons/spikeessential-science-connections/spikeessential-animal-structures#prepare
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®

e Retell a familiar story with a beginning,
middle, and end.

e Design and build models to represent
the beginning, middle, and end of the
story.

many ways, like secret codes, music, and even fabric that that identifies your family
(Scottish tartans). Organize pairs and provide each partner with the same set of
bricks. They should create patterns with their bricks, without showing each other.
Then have them take turns describing the pattern as the listener tries to build it. After
each round, reduce how much the speaker can say to describe each piece in the
pattern.

SAY Without showing anything to your partner, use bricks to make a pattern. Then
take turns describing patterns and trying to build what your partner describes. After
each round, I'll tell you how many words you can use for the next round. Get ready.
It's going to get harder each time!

. 4

Information Transfer

testing the design solutions.
e Evaluate each of their design solutions
for speed, accuracy, and ease of use.

. . Objectives
# Activity Name . Prompt
vty Students will romp
Have students apply their learning from the More with Math Skill Practice activity as
they develop codes for the SPIKE team to use in communicating. Prompt them to
build and program models that can send and receive coded messages.
25 . . , . .
SAY Maria, Leo, Daniel, and Sofie use a special code to share ideas. Make your own
CL) Part A code to communicate with your friends. Create and write down at least two different
codes for sending words with the letters A-E (for example, A = wolf sound; B = bird
@ . . sound; C = cat sound; and so on). Then build and program a model that can send
e Design at least two different methods . .
o . . coded messages with at least two systems. Try it with a partner or another group.
for transferring information using
patte_rns. o . MoRe DEeTAILS Information Transfer lesson or access in the LEGO® Education SPIKE™ App
e Identify criteria and constraints for i — . . .
26 Part B Use a Jigsaw or other familiar sharing routine for students to compare coding systems

and ideas, using common criteria like speed, accuracy, and ease of use. After students
apply any improvement ideas from sharing, lead them in collecting the comparison
data in a class vote for the best system.

SAY/AsK Share coding systems, models, and programs with your classmates. How
fast are they to use? How accurate are the message? How easy are they to use?
Compare all the solutions. Then take some ideas back to improve your model and
program. Last, let's vote for the best solutions.

MoRE DETAILS /nformation Transfer lesson or access in the SPIKE App
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27

PROMPT
More with ELA

e Research to learn about historical use
of codes to transfer information.

e Write and illustrate an informative
poster that explains how the method
works.

Provide learning materials about codes and patterns used to transfer information,
including during important moments in history (e.g., Morse code; Civil War flag codes;
World War | Choctaw codes; World War Il Enigma device; or search "best codes in
history”). Have students explore one method and then present learning through a
poster that explains and illustrates how it works.

SAY People have used codes to transfer information many times in history. Learn
about one of these. Then create a poster that explains and illustrates how the
method works.

-

=
»

Prepare for Natural Hazards

GG

. . Objectives
# Activity Name Students will Prompt
Have students explore steps people can take to keep buildings safe during
earthquakes. After building a shake machine and at least one building, prompt
students to program the machine to shake the building at different motor speeds or
amounts of shaking force. Then have them test their building at different speeds to see
how long different designs stand at different speeds. Guide students to connect the
28 materials and shapes in buildings to their ability to withstand shaking force.
@ Part A SAY/AsK Leo knows some places have earthquakes. To keep people safe, help him
@ e Design a model for buildings that will design buildings thot won't be dest.ro.yed by earthquakes. Build_ and program the
reduce the impacts of earthquakes on earthquake machine to test the buildings you create. Start testing a low motor speed,
humans. and then increase (25%, 50%, 75%, 100%). How long does each building stand at

e Use their model to evaluate the different speeds? Which building designs fall right away? Why?
effectiveness of their design solution. ] )

« Use several models to compare the MoRE DETAILS Prepare for Natural Hazards lesson or access in the LEGO® Education SPIKE™ App
effecjtlveness of two or more design Prompt students to add protections for the people inside their building(s). Have them
solutions. revise their model and program to include an alarm that warns an earthquake is

coming.
29
Part B SAY/AsK What else can we do to reduce the impacts of earthquakes? Improve and

program your building model so that an alarm warns people an earthquake is
coming.

MoRE DETAILS Prepare for Natural Hazards lesson or access in the SPIKE App
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30

e Revise buildings for symmetry.
e Retest to determine whether symmetry

makes buildings more earthquake
resistant.

Prompt students to redesign their test buildings to be symmetrical, and then compare
with their original buildings. They should retest to determine how symmetry affects
the earthquake resistance of the design. As needed, define or review symmetry with
students.

SAY/Ask What changes might make your building more stable in an earthquake?
Redesign to make your building(s) symmetrical. Retest to see if the building(s)
respond differently to shaking force. Then test again and compare with your original

More with ELA

building methods to resist earthquake
damage.

Explain key concepts, using specific
information from texts.

PROMPTS building(s) and those of your classmates.
More wh'th Create a data table to record findings Have students organize their building test results in a two-column data table reflecting
Mat in seconds and minutes. how long buildings remained standing. Their table should record time in seconds and
Use data to propose cause-and-effect as minutes expressed in terms of seconds. Prompt them to record data for at least 3
relationships between building design designs of different heights, using either or both symmetrical and non-symmetrical

31 and earthquake resilience. buildings.

@ SAY Record your test data. Make a two-column table for seconds and minutes. For
each building, record the time the building stayed standing in seconds and in minutes
as a number of seconds. Use your data to share ideas about the impact of building
design on earthquake stability.

32 PROMPT Research to learn about ancient Provide learning resources about materials used by ancient Japanese, Chinese, or

Roman builders to resist earthquake damage. (Search for ancient
Chinese/Japanese/Roman earthquake proof buildings) Have students examine one
example and share key concepts and details.

SAY People in ancient cultures from Japan, China, and Rome also worked to design
earthquake resistant buildings. Learn about one example. Share key ideas with the
class, including important details about what ancient builders did and why it worked
or didn't.

33

PROMPT More
with Math

Design, build, and program a driving
robot to navigate a path.

Measure the distances on a scaled path
in cm and convert to meters or
kilometers that represent the real-life
distances.

Program the robot to navigate the path
correctly.

Share that robots can help people during natural disasters, for example by reach into
narrow spaces. Ask students to design, build and program a driving robot that can
navigate through a small space. Create a path as a scaled-down representation of a
real path. (Use a familiar local path or a national one like the Appalachian Trail or
National Mall in Washington, D.C.) Have students measure the distance of each part of
the path in cm then convert to meters or kilometers to represent the real-life
distance. Then prompt them to program the models to complete the path.

Ask/SAY Sometimes when natural disasters happen, we need to get into narrow
places to help. People cannot always get into those places, but robots can. Design,
build, and program a driving robot that can navigate on a path. Then measure the
distance on a small path representing [insert name of path]. Record the
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measurement in inches/cm and convert to feet/meters that represent the real path.
Program your model to travel the path.

with ELA

specific details.

¢ Modify the setting in a story to
determine how the change affects the
story.

. . Objectives
# Activity Name i Prompt
y Students will P
34 PROMPT More | e Describe the setting in a story with Share that students have built models in response to many stories about Maria, Daniel,

Sofie, and Leo as the friends travel to different settings. Prompt students now to
imagine any of those stories in a new setting. Ask them to describe a new setting in
detail and then share what would change about the story.

SAY/AsK You've helped Maria, Daniel, Sofie, and Leo solve problems in stories within
many different settings. But what if one of those stories were moved to a new setting?
What would that new setting be like? How would it change the story? Choose one
setting that the team has visited. Change it for another place and retell the
surrounding story.

34

PROMPT Meet
the Gyro
Sensor

¢ Follow instructions to create a
program for the Built-in Gyro sensor.

e Create word block sequences using
Sensors.

Have students explore the different ways to use the Built-in Gyro Sensor to start a
program (Event blocks) or change the action in a program (Sensor blocks). First prompt
students to connect a motor and the Light Matrix to their hub. They should 1) create
several different programs using the Gyro Sensor to start a program, 2) investigate the
blocks below, and 3) add to the program to make the motor move and Light Matrix
light up.

Next, ask students to create new programs using the Gyro Sensor in the program, such
as with combinations like these.

L 4 GCEZXED
CREDED
4 GliE=a)

Discuss different ways the Gyro Sensor can be used in a program. As needed, use
gesture to clarify tilt and/or have students complete the Built-In Gyro Sensor tutorial.
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SAY Practice using the Gyro Sensor that is built into the hub. Connect the Light Matrix to
the hub. Write a program to start a program and to make the motor move or Light
Matrix light up. Try combinations of different blocks.

MoRE DETAILS The Gyro Sensor tutorial in the [START]| section of the LEGO® Education SPIKE™ App,
available on the web or downloaded.

©E

Compare and iterate to improve the
design of the solution.

Engage effectively in a range of
collaborative discussions.

AT TN, - .
== A-Maze-Ing
. . Objectives
# Activity Name Students will Prompt
e Observe and explain how interactions After students build the maze, have them program it to count the number of tilts it
between two objects can impact the takes to complete it. Prompt them to try to beat Leo's record. Discuss what happens
35 energy of an object. to the ball's energy as it hits the different obstacles in the maze, and how to use this

understanding in their maze designs.
SAY Leo won the maze competition. He completed the maze in only six tilts. Build and
program a maze that counts the number of tilts it takes to complete. Try to beat

Leo's tilts.

MoRE DETAILS A-Maze-Ing lesson or access in the SPIKE App

36

PROMPT
More with
Math, ELA, and
Computer
Science

Use Bar Graph blocks to organize maze
results data visually.

Use information from the Bar Graph
Block to compare maze results with
those of another team.

Write a paragraph comparing results,
using language such as more than, less
than, and equal to statements.

Use language such as similarly, also,
both to show similarities and instead,
in contrast, but/yet to show
differences.

Using the information gathered from the Bar Graph Block, ask students to write a
paragraph comparing their results to another group's results. Review and tell students
to use more than, less than, and equal to statements, as well as comparative
conjunctions such as similarly and in contrast.

SAY Use the Bar Graph Blocks to compare and contrast your maze results with those
of your classmates. Then write a paragraph explaining the results. Use comparison
and contrast language, such as more than, less than, and equal to statements, as
well as comparative conjunctions such as similarly and in contrast.

MoRE DETAILS Bar Graph Blocks in the section of the SPIKE App, available on the web or
downloaded.

37

PROMPT More
with Computer
Science

Modify an existing solution to make it
meet different needs.

Allow students to try to complete another group's maze design, completing the
mazes as quickly as they can. Have them add the Timer Block with a sound to their
program to alert the other team when time is up.



https://spike.legoeducation.com/
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SAY Try completing another group's maze design, working to finish as quickly as
possible. Before you start, add the When Timer Block to your program, so that it
plays a sound when time is up.

MoREe DETAILs When Timer Block (Event Blocks) in the section of the LEGO® Education
SPIKE™ App, available on the web or downloaded.

38

PROMPT Meet
the Color
Sensor

[@”

¢ Follow instructions to create a
program.

e Use appropriate terminology when
using hardware and software.

Guide students to play a guessing game. Have them connect the Color Sensor to the
hub. Partner A programs the Color Sensor to play a sound if the chosen color (red in
the example) is sensed and another sound if it doesn't sense that color (using the
If/Else Block). Partner B must be told which sound signals a correct answer and which
signals an incorrect answer. See the example for red.

8 - el -
oy s ora

o o - mamn

Have partners play the game, as Partner B prompts the sensor with a color and then
uses the information to guess what color Partner A has chosen. Then have pairs
switch. To conclude, ask students to describe the computing system parts that work
together in the game.

SAY Connect a motor and the Color Sensor to your hub. Take turns playing a game
with your partner. One of you will program the Color Sensor to play a sound if a
chosen color is sensed and another sound if it doesn’t sense that color. (Try using an
If/Else Block.) Tell your partner which sound is for correct and which is for incorrect.
Then play the game and guess each other's color. Now think about the parts of the
game. How do the hub and Light Sensor work together? How does the Light Sensor
use the program you created?

MoREe DeTAILS The Color Sensor tutorial in the [START] section of the SPIKE App, available on the
web or downloaded.
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Apply and test their existing scientific
knowledge of energy conversion.
Engage effectively in a range of
collaborative discussions.

T Avoid the Edge
. . Objectives
# Activity Name Students will Prompt
Explore and describe energy After students build the new game for the carnival, prompt them to use the Color
conversion (potential and kinetic Sensor to program it so the ball stops at the target. Lead discussion about what
39 energy). happens to the energy of the ball at different parts of the game.

SAY/AsK Leo notices a new game at the carnival. He's eager to try it and be the first
to win. What about you? Try using different bats to make the ball stop at the target!
What must happen to the ball's energy for it to stop? Where does the energy go?

MoRE DETAILS Avoid the Edge lesson or access in the LEGO® Education SPIKE™ App

40

PROMPT
More with
Math

Record testing results in a two-column
data table.

As your students play the Avoid the Edge game, have them measure and record the
length of each trial with the chosen bat(s). Ask them to record their measurements in
a two-column table for seconds and minutes. One column should record length in
seconds and the other as minutes expressed in terms of seconds

Ask/SAY What results did you get with Leo’s game? Measure and record the length
of each trial with different bats. Then make a two-column table for seconds and
minutes. For each bat tested, record the length of the trial time in seconds and in
minutes as a number of seconds.

PROMPT More
with Computer
Science

# Activity Name Objectives Prompt
Students will
Identify the parts of an existing Provide code samples for practice debugging. Ask students to debug each
program that should be modified. code. See provided examples, explanations, fixes below or make your own.
Carry out tests to identify where a
41 program can be modified.

@ *- setapeedto ) %
@ Av wn v tor @ rotstions
=

Example (Motor and sensor can't be plugged into the same port. Change one of the ports.)
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® A mwmo@s
@ 4- w9 o @ rotatons

1

Example (There’s no Light Sensor in the model. Add a Light Sensor.)

® Av run ). furo rotations »

Example (cannot take action based on Color Sensor until motor moves ball; Change the order
of events in the code.)

SAY/Ask Why do you think the code isn't working? Study each example to find the
problem. Then fix it.

42

PROMPT More
with ELA

e Describe the events in a story with
specific details.

e Modify the ending of a story.

e Use Sound Blocks and Background
Cards to add settings and events to a
story.

Share that students have built models in response to many stories about Maria, Daniel,
Sofie, and Leo as the friends travel to different settings. Prompt students now to build
an alternative ending to one of those stories. Have them use the sounds and
background cards in the LEGO® Education SPIKE™ App to add settings and interest to
their story. As needed, show them how to access background cards by adding the
Display extension. (Click the small + at the lower left of the programming canvas.)

SAY/AsK You've helped Maria, Daniel, Sofie, and Leo solve problems in stories within
many different settings. But what if a story had a different ending? Choose one story
and make a new ending. Use the background cards and sounds in your SPIKE App to
add settings and interest to the story.

MoREe DETAILS Display Extension (+ menu on the programming canvas); Display Blocks in the
Help| section of the LEGO® Education SPIKE™ App, available on the web or downloaded.
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Junior Pinball

@

its function.
Engage effectively in a range of
collaborative discussions.

. . Objectives
# Activity Name students will Prompt
e Apply their ideas to refine a solution After students build the junior pinball model, have them program it to start. Then
that converts energy from one form to | prompt them to modify their program to make the game more unpredictable. Along
another. the way, ask questions about energy.
43 e Test the solution to improve and refine

SAY/AsK Sofie finds a game she doesn't recognize. It's a junior pinball game. Build the
game and then program it to play. Improve the game to be more unpredictable.
What changes did you make to how or when the game converted potential energy
to kinetic energy? How did the different obstacles impact the energy conversion?

MORE DETAILS Junior Pinball lesson or access in the LEGO® Education SPIKE™ App

44

PROMPT More
with Math

Revise a pinball game for symmetry
across the board.

Test to determine how the symmetry
changes the experience of playing the
game.

Have students redesign their pinball game to ensure there is symmetry across the
board. Let students test the model to see if that changes the experience of playing
the game.

SAY/Ask Remember our work with symmetry and buildings? Let's explore symmetry
with Sofie's game. Redesign the model to make sure there is symmetry across the
board. Then test it again. How, if at all, does the symmetry change the experience of
playing the game?

45

PROMPT More
with ELA

Use research sources to learn about
rules of pinball games.

Write directions for how to play their
pinball game, including rules for
scoring points and winning.

Have your students research the rules of pinball and write the rules for their own junior
pinball games, including how to score points and win. Provide appropriate research
sources.

SAY Now that you've made your own pinball game, tell people how to play it. First,
learn about the rules for other pinball games. Then write directions for your game.
Include the rules for how to score points and win the game.
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Energy Resources

©E

Y -
. . Objectives
# Activity Name . Prompt
J Students will P
Use research to explain how humans Have students research to learn about renewable energy resources, using at least two
use renewable and non-renewable sources that you provide. Then have them build and program a model that shows
46 energy resources from nature. their learning about one type of renewable energy resource.

Use research to describe the positive
and negative effects on the
environment of using renewable vs.
non-renewable resources.

Build a model to show one renewable
energy resource.

SAY/AsK Sofie finds a wind turbine. She wonders how it gets energy. Learn about
renewable energy like wind turbines. How do they help us get energy from nature to
use again and again? Build and program one to show what you learned. It can be a
wind turbine or any resource you found.

MoRE DETAILS Energy Resources lesson or access in the LEGO® Education SPIKE™ App

47

PROMPT More
with Math and
ELA

Identify perpendicular and parallel lines
in a model or image of a wind turbine.
Use domain-specific geometry
language to explain observations.

Looking at the wind turbine in a model or the lesson images, have students identify
perpendicular and parallel lines. Lead discussion in how the lines change as the model
moves.

SAY/Ask Look at Sofie’s wind turbine model. Where do you see perpendicular or
parallel lines? How do the lines change as the model moves?

48

PROMPT More
with ELA

Research to learn about negative
impacts of using renewable and/or
non-renewable resources on the
environment.

Use a video or other visual display to
present learning.

Provide research sources (see the lesson for ideas). Have students use them to learn
ways that humans can reduce the negative impacts of using renewable and/or non-
renewable energy resources on the environment. Prompt them to share their findings
through a brief video or written document.

SAY/AsK Research to learn about ways that people can avoid problems from using
renewable and/or non-renewable energy resources. For example, how does each
category of resources affect the environment? Share your findings in writing or with a
video.
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. . Objectives
# Activity Name . Prompt
y Students will P
¢ Investigate broadcast blocks and their | As preparation for the final open-ended lesson Creative Carnival Games, have
use in a word block program. students explore ways to use the Broadcast Blocks in their LEGO® Education SPIKE™
App.
49 PROMPT More
with Computer
@ Science
SAY/Ask Get ready for an exciting activity to make your own carnival game. Explore
the Broadcast Blocks in your SPIKE App. How can they help you make your carnival
game even more fun for Maria, Leo, Daniel, and Sofie?
MoREe DETAILs When | Receive, Broadcast Message, and Broadcast Message and Wait Blocks
(Event Blocks) in the section of the LEGO® Education SPIKE™ App, available on the web
or downloaded.
Creative Carnival Games
. . Objectives
H Activity Name . Prompt
o Students will P
Have students create a new carnival game for Sofie, Daniel, Leo, and Maria to play.
Prompt them to use at least one motor or sensor (e.g., Color Sensor). Provide
50 e Aoply their existing scientific additional materials and encourage brainstorming to generate multiple solutions.
PPy 9 Then have students build and program their game.
CL) knowledge of energy transfer and
EE”ISIOn tfof sotI.ve la pnrobler:n. : SAY/Ask Create a new carnival game for the Spike team to play. Brainstorm with
) . . .
@ gage eflectively In a range o classmates to think of several ideas. Then build and program your game. Use at
@ collaborative discussions. least one Motor or Sensor
MoRE DETAILs Creative Carnival Games lesson or access in the SPIKE App
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51

PROMPT More
with ELA

e Write a description of the energy
transfer in a carnival game.

e Explain where the transfer of energy
occurs, how it occurs, and how
collision impacts the game.

¢ Include specific details such as facts
and examples.

Have students write descriptions of their carnival games, clearly stating where the
transfer of energy occurs, how it occurs, and how collision impacts the game.

SAY Now that you've created a carnival game, explain what it shows about energy.
Describe where the transfer of energy happens and how it occurs. Explain how
collisions impact the game. Write your ideas, making sure to include specific facts
and examples to explain your understanding.




