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SAMPLE



U N IT  S E Q U E N C E  7-12 sessions (60 minutes each)

LESSON

UNIT INTRODUCTION

1 session  
(60 minutes)

LESSON 2: 
REPRESENTATION 
& REASONING

1-2 sessions 
(60 minutes each)

LESSON 4: 
NATURAL 
INTERACTION

1-2 sessions 
(60 minutes each)

LESSON 1 : 
PERCEPTION

1-2 sessions  
(60 minutes each)

LESSON 3: 
LEARNING

1-2 sessions 
(60 minutes each)

DRIVING QUESTION DESCRIPTION

What is artificial intelligence? 

What are models, and why 
do we use them?

What are emotions, and how 
do we show them?

Students learn about artificial intelligence 
and the Five Big Ideas of AI.

By creating a family model, students begin 
to understand that models are a visual 
representation of something else.

Through observation and self-expression, 
students practice showing various emotions 
and determining the features of each 
emotion.

How do we use our five 
senses to understand the 
world around us?

How can we use patterns to 
make predictions?

As students explore using their five senses, 
they learn that those senses are what help us 
understand the world in which we live.

Using a tree as inspiration, students work 
together to figure out the standard features 
and patterns a computer would use to 
determine if something were a tree.

LESSON 5: 
SOCIETAL IMPACT

1-2 sessions 
(60 minutes each)

UNIT WRAP-UP

1 session  
(60 minutes)

How do our choices impact 
those around us?

Making good choices can be hard. Because 
of this, students spend time working together 
to define good and bad choices. They also 
consider consequences and how choices we 
make affect others.

What is artificial intelligence? Students answer the driving question  
using the experiences they’ve had 
throughout the unit.SAMPLE
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D R IV I N G Q U E STIO N
How can we use patterns to make predictions?

D E SC R I PT IO N
Using a tree as inspiration, students work together to figure out the standard features and patterns a computer 
would use to determine if something were a tree.

LE S SO N  BAC KG RO U N D
Big Idea 3 pertains to how computers learn. Computers can be trained to recognize things such as speech and 
images. This is accomplished through the use of algorithms that allow computers to access large amounts of data 
and identify patterns in that data. Before students dive into the world of data and algorithms, they need first to 
understand patterns and how they can use them to make predictions.

 • To find out more about how computers learn, take a look at Tom Simonite’s story "Ask the Know-It-Alls: How 
Do Machines Learn?"

LE AR N I N G GOAL S

S T U D E N T S  W I L L :

 • DEFINE  pattern and prediction.

 • DESIGN  an image based on agreed-upon commonalities.

 • COMPARE  designs to locate patterns.

 • OBSERVE  a computer making predictions with the use of patterns.

 • SUMMARIZE  how patterns can be used to make predictions.

LE S SO N 3

Learning

G E T TI N G STARTED

T I M E  E S T I M AT E

1-2 sessions (60 minutes each)

M AT E R I A L S

 • Paper

 • Colored pencils, markers, or crayons

 • Optional: Internet-enabled devices

SAMPLE

https://www.wired.com/story/how-we-learn-machine-learning-human-teachers/
https://www.wired.com/story/how-we-learn-machine-learning-human-teachers/
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5 E  LE S SO N PL AN 

E N G AG E 

A game like Pictionary is a great way to introduce students to PREDICTIONS . 

 • Start by writing out objects that can be easily drawn and guessed on small pieces of paper. Place the papers 
face down on a flat surface or fold them and place them in a bowl. 

 • Split the students into two or more teams and determine which team will draw and which team will guess first.

 • Have a member of the team that is drawing first select a piece of paper from the pile or the bowl. Without 
showing the paper to either team, have them start drawing that item on a whiteboard or chart paper for either 
team to see. As the object is being drawn, the other team will begin to guess (or predict) what the item is. 

 • Time limits for 30 seconds to one minute could be set to allow for quick gameplay.

 • If the team guesses the drawing correctly, they get one point. If they cannot guess the item, the other team 
gets the opportunity to guess. If correct, that team receives the point.

 • Play continues until one team reaches the goal set by the teacher, such as first to 5 points, 10 points, etc. 

When the game is over, ask students the following questions: 

 • How did you come up with the guesses you had? 

 • Why do you think some objects drawn were easier to recognize than others?

E X P LO R E 

The goal of this next activity is to show students how PATTERNS  can be used to make predictions. To get 
started, have a class discussion on the topic of trees focusing on what all trees have in common (trunk, leaves 
or flowers, bark, branches, animals that live in them, etc.). Feel free to record the commonalities for students to 
reference later.  

With this discussion in mind, give each student a piece of paper and ask them to draw a tree using as much detail 
as possible. As students finish, collect the drawings and display them for the class to view. 

PATTERN

PREDICTION

something that happens in a regular or repeated way

a statement about what will happen or might happen in the future; the act of 
predicting something

VO C A B U L A RY

T E AC H E R P R E P

 • Review the lesson resources listed and decide how to distribute these to students either digitally or in print,  
if applicable. 

 • Gather the materials needed for the activities in this lesson.

L E S S O N R E S O U R C E S

 • Unit Vocabulary

 • Google’s AutoDraw

SAMPLE

https://www.autodraw.com
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While looking at the collage of trees the students have made, ask them to start pointing out the differences that 
have appeared. Some trunks might be thicker; the leaves might be different shades of green; each one might have 
a different number of branches; and so on. 

Pass the drawings back out and, as a class, find the common parts mentioned in the initial discussion and label 
them on each picture. The pattern of these parts is what is used to make predictions. By associating these parts 
with a tree, the term tree has been categorized in our brains as an object that includes a trunk, branches, and 
leaves. This is how computers identify objects or images.

E X P L A I N

Ask students to explain what patterns and predictions are based on the hands-on activities they have completed 

so far in this lesson.

E L A B O R AT E

Explain to students that computers also use patterns to make predictions. The following website gives students a 
taste of how computers do this. Depending on how comfortable students are with technology and their drawing 
skills, this website can be shown through a classroom demonstration or on individual devices. 

 • AutoDraw is a drawing tool that uses patterns and predictions to recognize what the user is trying to draw. 
Users can select the pre-drawn images presented at the top of the screen or create their own. 

 ■ Try it out at autodraw.com.

Once students have seen or experimented with the website, ask them the following: 

 • How did the computer guess what you were drawing?

 • Did the computer guess correctly all of the time?

 • Why might a computer not guess correctly?

E VA LUAT E

Check for understanding by asking students to answer the following questions and prompts in a quiz format or 
class discussion:

 • What is a pattern? 
A pattern is something that is repeated.

 • What is a prediction? 
A prediction is when you guess what will happen in the future.

 • How can we use patterns to make predictions? 
Answers will vary based on class discussions. Sample answer: Patterns help us group like items together, 
which makes it possible to make predictions.

SAMPLE

https://experiments.withgoogle.com/autodraw
https://www.autodraw.com/
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U N IT  S E Q U E N C E  15-20 sessions (60 minutes each)

LESSON

UNIT INTRODUCTION

1 session  
(60 minutes)

L E S S O N 2 : 
R E P R E S E N TAT I O N 
&  R E A S O N I N G

3-4 sessions 
(60 minutes each)

L E S S O N 4 : 
N AT U R A L 
I N T E R AC T I O N

2-3 sessions 
(60 minutes each)

L E S S O N 1 : 
P E R C E P T I O N

3-4 sessions  
(60 minutes each)

L E S S O N 3 : 
L E A R N I N G

3-4 sessions 
(60 minutes each)

U N I T  W R A P - U P

1 session 
(60 minutes)

DRIVING QUESTION DESCRIPTION

What is artificial intelligence?

How do computers use 
control structures to  
make decisions?

Are computers able to 
interact with humans 
naturally? Why or why not?

Students learn about artificial intelligence 
and the Five Big Ideas of AI.

Students learn about different control 
structures by creating algorithms, observing 
a control structure in action, and re-creating 
their own model using a provided framework.

Students explore natural interaction and what 
it means to be intelligent through a game 
of tic-tac-toe. They then learn about and 
observe the Turing Test to determine if the 
respondent is a computer or a human.

How do computers perceive 
the world, and what 
limitations do computers 
have with perception?

How do computers use data 
to learn?

What is artificial intelligence?

As students explore how humans perceive 
the world through senses, they learn that 
computers do the same through sensors. 
Through videos, activities, and research, 
students understand that there are limitations 
to computer perception.

Students collect, classify, and analyze data 
to simulate a recommendation engine before 
discussing the pros and cons of the system.

Students answer the driving question using 
the experiences they’ve had throughout  
the unit.

L E S S O N 5 : 
S O C I E TA L  I M PAC T

2-3 sessions 
(60 minutes each)

How is AI currently being 
used, and what are the 
impacts it has on society?

Students gain an understanding of bias 
by analyzing media examples of AI and 
evaluating the impacts of AI on society.SAMPLE
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D R IV I N G Q U E STIO N
How do computers perceive the world, and what limitations do computers have with perception?

D E SC R I PT IO N
As students explore how humans perceive the world through senses, they learn that computers do the same 
through the use of sensors. Through videos, activities, and research, students understand that there are limitations 
to computer perception.

LE S SO N  BAC KG RO U N D
Big Idea 1 is all about perception. How do computers perceive the world? The answer is: through the use of sensors. 
Sensors can help a computer or robot understand language, visually recognize objects, and scan data. In this lesson, 
students will explore perception, various sensors, and the basic limitations that computers have with perception. 

 • To find out more about computer perception, read Satya Iluri’s article "Computer Vision: A Comprehensive Primer."

LE AR N I N G GOAL S

S T U D E N T S  W I L L :

 • DEFINE  perception and sensor.

 • IDENTIFY  various robotic sensors and COMPARE  those to human senses.

 • EXPLAIN  basic computer perception limitations.

LE S SO N 1

Perception

G E T TI N G STARTED

T I M E  E S T I M AT E

3-4 sessions (60 minutes each)

M AT E R I A L S

 • Internet-enabled devices

 • Optional: Teacher-provided materials for prototype creation

L E S S O N R E S O U R C E S

 • Unit Vocabulary

 • "Stepping feet" Motion Illusion

 • Computer Sensors

SAMPLE

https://skan.ai/computer-vision/
https://michaelbach.de/ot/mot-feetLin/index.html
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5 E  LE S SO N PL AN 

E N G AG E

In the unit introduction, students were asked to discuss the unit’s driving question, "What is ARTIFICIAL  
INTELLIGENCE?" As students will be asked to reflect on this question again at the end of the unit, it would be 
beneficial to record their answers at this point and have them revisit and revise once they complete the lessons.

 • Responses could be collected as a class on chart paper or a digital whiteboard. They could also be collected 
individually on sticky notes, voice/video recordings, in a journal or notebook, or with a graphic organizer such 
as a KWL chart.

HAPTICS

ARTIFICIAL 
INTELLIGENCE

PERCEPTION

SENSE

LIMITATION

REPRESENTATION

SENSOR

the use of technology to simulate the senses of touch and motion

a computer system's ability to perform tasks that normally require human 
intelligence, such as visual perception, speech recognition, decision-making, 
and language translation

an awareness or understanding of

one of the five natural powers (touch, taste, smell, sight, and hearing) through 
which you receive information about the world around you

restriction; something that controls how much of something is possible  
or allowed

something (such as a picture or symbol) that stands for something else

a device that detects or senses heat, light, sound, motion, etc.

VO C A B U L A RY

T E AC H E R P R E P

 • Review the lesson resources listed and decide how to distribute these to students either digitally or in print,  
if applicable.

 • Gather the materials needed for the activities in this lesson.

 • Research resources: 

 ■ Khan Academy: "Sensors"

 ■ ComputerScience.GCSE.GURU: "Sensors"

 ■ "The Sensors Used in a Computer"

 ■ "Different Types of Sensors"

 • "Haptography: Digitizing our sense of touch"

SAMPLE

https://www.khanacademy.org/computing/computers-and-internet/xcae6f4a7ff015e7d:computing-innovations/xcae6f4a7ff015e7d:monitoring-innovations/a/sensor-types
https://www.computerscience.gcse.guru/theory/sensors
https://www.azosensors.com/article.aspx?ArticleID=1836
https://www.electronicshub.org/different-types-sensors/
https://ed.ted.com/lessons/haptography-digitizing-our-sense-of-touch-katherine-kuchenbecker
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E X P LO R E

The first of the Five Big Ideas of AI explores the idea that computers perceive the world using sensors, much like 
humans perceive the world using senses. PERCEPTION  is the awareness or understanding of something we 
encounter. For example, when another person approaches us, we have a general understanding of their demeanor 
based on facial expressions, tone of voice, and body language. Perception can vary from person to person based 
on their experiences and what they understand of the situation.

Optical illusions can test the boundaries or LIMITATIONS  of our visual perception. What one person sees as a 
rabbit could look like a duck to others. Our perception is very dependent on context. For additional information on 
this, check out the following articles:

 • "Animals could help reveal why humans fall for illusions"

 • "11 Puzzling Optical Illusions and How They Work"

Show this "Stepping feet" Motion Illusion to the class. Ask students to share what they observe. With the default 
settings, they will most likely see the yellow and blue bricks moving in a walking pattern, one moving forward, 
followed by the other. In reality, the bricks are moving smoothly across the screen. The white and black vertical 
lines have altered our perception of the movement.

 • The actual movement can be shown by changing the options to the right of the illusion. Unchecking the Hi 
contrast box will change the white and black lines to two different shades of gray.

Here are a few additional resources that can be shared with students to further explore perception:

 • "Optical Illusions"

 • "Here’s how dogs actually see the world"

 • "How Animals and People See the World Differently"

E X P L A I N

Reiterate that computers perceive the world by using sensors. SENSORS  are the computer’s equivalent of 
SENSES . Sensors allow computers to collect and record data about the physical environment around it. That 
data is then sent to a microprocessor such as a computer. Sensors do not make judgments, decisions or control 
any output devices. Ask students: Do computers have the same five senses that humans do? 

Using the Computer Sensors resource page and the following research resources, have students identify a sensor 
to REPRESENT  each of the five senses. This activity could be completed individually, in small groups/pairs, or  
as a class.

 • Khan Academy: "Sensors"

 • ComputerScience.GCSE.GURU: "Sensors"

 • The Sensors Used in a Computer

 • Different Types of Sensors

Ask students again: Do computers have the same five senses that humans do? Based on the research conducted, 
have students explain the limitations of computer perception and to define perception and sensor.

E L A B O R AT E

Show the "Haptography: Digitizing our sense of touch." In this video, Katherine Kuchenbecker discusses her work 
in the field of HAPTICS  and the potential it has in the areas of dentistry, museums, and gaming.

After viewing the video, have students discuss the following questions in groups or as a class:

 • What sensor is mentioned in the video?

 • Which of the five senses does this sensor try to replicate?

 • Where would you like to see this technology utilized?

SAMPLE

https://theconversation.com/animals-could-help-reveal-why-humans-fall-for-illusions-23957
https://drive.google.com/file/d/16UvkUm08l1kc1jgTVPPKf_kpr4zpmRtG/view?usp=sharing
https://michaelbach.de/ot/mot-feetLin/index.html
http://www.eyetricks.com/0103.htm
https://www.businessinsider.com/how-dogs-see-world-rods-cones-2017-9
https://www.yout-ube.com/watch?v=6HWVgQdSTDQ&feature=youtu.be
https://www.khanacademy.org/computing/computers-and-internet/xcae6f4a7ff015e7d:computing-innovations/xcae6f4a7ff015e7d:monitoring-innovations/a/sensor-types
https://www.computerscience.gcse.guru/theory/sensors
https://www.azosensors.com/article.aspx?ArticleID=1836
https://www.electronicshub.org/different-types-sensors/
https://ed.ted.com/lessons/haptography-digitizing-our-sense-of-touch-katherine-kuchenbecker
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Now that students have seen how technology is being created and utilized to mimic the senses, have them 
complete one of the following activities:

 • Ask students to develop a new computer sensor using the engineering design process. Students could draw 
out a diagram of their prototype or build it using materials readily found in the classroom or at home. Here are 
some questions to help get the engineering process started:

 ■ Which of the human senses would your sensor correspond with?

 ■ How would your sensor help computers perceive the world?

 ■ What information or data would your sensor collect?

 • Have students research advancements in computer sensors. Using their research as a foundation, have 
students brainstorm new ways the advanced sensors could be used and/or improvements they would make 
to those sensors.

As part of the activity, have students create a final product that can be presented to others. Products might 
include a sketch, 3D prototype, research findings, a sales pitch, and so on.

E VA LUAT E

Have students present their final products to the class. Use these presentations to gauge their understanding of 
computer perception.

Have students answer the driving question for this lesson.

SAMPLE
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U N IT  S E Q U E N C E  16-21 sessions (60 minutes each)

LESSON

UNIT INTRODUCTION

1 session  
(60 minutes)

LESSON 2:  
REPRESENTATION 
& REASONING

3-4 sessions 
(60 minutes each)

LESSON 4: 
NATURAL 
INTERACTION

3-4 sessions 
(60 minutes each)

LESSON 1 :  
PERCEPTION

3-4 sessions  
(60 minutes each)

LESSON 3: 
LEARNING

3-4 sessions 
(60 minutes each)

UNIT WRAP-UP

1 sessions 
(60 minutes)

DRIVING QUESTION DESCRIPTION

What is artificial intelligence?

How do models, such  
as flowcharts, help us  
make decisions?

What limitations do  
chatbots have?

Students learn about artificial intelligence 
and the Five Big Ideas of AI.

Models that can help with decision-making 
are necessary for computer reasoning. 
Students create flowcharts to see how  
they can be used in the decision-making 
process and, through these activities,  
learn that models are visual representations 
of information.

Students explore natural language processing 
by creating their own chatbots in uCode. 
They will then discuss the limitations 
computers have with natural human interaction 
and what makes a chatbot truly intelligent.

How do humans and 
computers perceive  
the world?

How do machines learn?

What is artificial intelligence?

Students will expand on the five human 
senses and explore the connection to  
sensors that help machines perceive the 
surrounding environment.

Humans and machines share some  
similarities in how they learn. Students 
compare and contrast the learning 
experience for each before training their  
own machine using uCode.

Students answer the driving question using 
the experiences they've had throughout  
the unit.

LESSON 5: 
SOCIETAL IMPACT

2-3 sessions 
(60 minutes each)

How does human bias  
affect the creation of 
artificial intelligence?

Through hands-on activities, students 
explore and learn about the concepts 
of bias, equity, inclusion, diversity, and 
unintended consequences. They then use 
these experiences to determine how artificial 
intelligence and other technologies are 
influenced by humans. SAMPLE
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LE S SO N 5

Societal Impact

D R IV I N G Q U E STIO N
How does human bias affect the creation of artificial intelligence?

D E SC R I PT IO N
Through hands-on activities, students explore and learn about the concepts of bias, equity, inclusion, diversity, 
and unintended consequences. They then use these experiences to determine how artificial intelligence and other 
technologies are influenced by humans. 

LE S SO N  BAC KG RO U N D
Big idea 5 brings us to the topic of societal impact. Artificial intelligence is changing the way we work, travel, 
communicate, and care for ourselves and others. This advancement in technology can have both positive and 
negative outcomes, so we need to be mindful of its impact. In this lesson, students learn about bias, inclusivity, 
and unintended consequences through hands-on activities.

 • To learn more about how human bias influences AI, read the article "Tackling bias in artificial intelligence (and 
in humans)."

LE AR N I N G GOAL S

S T U D E N T S  W I L L :

 • DISCUSS  how their actions can affect others.

 • DEFINE  the terms bias, equity, and inclusive.

 • ELABORATE  on the term diversity and what it means to them.

G E T TI N G STARTED

T I M E  E S T I M AT E

2-3 sessions (60 minutes each)

M AT E R I A L S

 • Stickers or sticky notes: one per student

 • Paper: one piece per student

L E S S O N R E S O U R C E S

 • Unit Vocabulary

 • "Understanding unconscious bias"

 • "SEL Video Lesson of the Week (week 12) - Appreciating Diversity"

SAMPLE

https://www.mckinsey.com/featured-insights/artificial-intelligence/tackling-bias-in-artificial-intelligence-and-in-humans#
https://www.mckinsey.com/featured-insights/artificial-intelligence/tackling-bias-in-artificial-intelligence-and-in-humans#
https://royalsociety.org/topics-policy/publications/2015/unconscious-bias/
https://www.yout-ube.com/watch?v=kiPgnOwTppo
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5 E  LE S SO N PL AN 

E N G AG E

Ask students, "Have you ever made a decision or judgment without thinking it through?" Give students time to 
share why they think they have or have not made snap decisions. If students are willing to share, ask them to 
explain a time that they made a decision without thinking it through. Did that decision affect anyone else? Do they 
know why they made that decision?

E X P LO R E

Students will now have the opportunity to make snap decisions with the following activity. You will need stickers 
or sticky notes, one for each student. This works best if you have several of the same designs, shapes, or colors 
and a few random ones. Place a sticker or sticky note on each student's forehead. You do not want them to see 
what they have. If needed, you could create paper headbands to place the stickers or sticky notes on. 

Once all students have a sticker or sticky note, ask them to group themselves without talking. More often than not, 
students will group themselves by the color, shape, or design of the sticker or sticky note they have. Depending 
on the number of similar stickers or sticky notes you had, there might be a larger group or several smaller groups. 
There will also be a couple of students not included in the groups because their stickers were unique.

While students are grouped, ask some of the following questions: 

DIVERSITY

BIAS

INCLUSIVE

EQUITY

UNINTENDED 
CONSEQUENCE

the condition or fact of being different; the quality or state of having many 
different forms, types, ideas, etc.

prejudice in favor of or against one thing, person, or group compared with 
another, usually in a way considered to be unfair

open to everyone; not limited to certain people

fairness or justice in the way people are treated

an unexpected outcome 

VO C A B U L A RY

T E AC H E R P R E P

 • Review the lesson resources listed and decide how to distribute these to students either digitally or in print,  
if applicable. 

 ■ The following videos were used as inspiration for the activities in the Explore and Elaborate sections of 
this lesson. Watching them could give you more insight into the activities presented. 

 ■ "Dot Exercise - Unlearning: Breaking Bias. Building Community."

 ■ "Paper Tear Diversity Conference"

 • Gather the materials needed for the activities in this lesson. 

SAMPLE

https://www.yout-ube.com/watch?v=ioa6UvmMZPw
https://www.yout-ube.com/watch?v=0X3nKtBAIng
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• How did you group yourselves and why? (you can remind them you did not specify how they needed to
be grouped)

• Is everyone in a group? Why or why not?

• For those in a larger group, how did it feel to be added to the group?

• For those not in a group, how did it feel?

• Did anyone think about adding those not in a group to theirs? What stopped you from including them?

• What could you do differently next time to make sure everyone is included?

E X P L A I N

In the previous activity, students unconsciously grouped themselves only based on what they saw. They made a 
snap decision because they wanted to get grouped quickly. This caused some students to be included and others 
to be excluded. 

Show the video "Understanding unconscious bias." Define or discuss the terms BIAS , INCLUSIVE , and 
EQUITY. Ask students how bias, especially in decision-making, could affect others. If more time was spent 
weighing the options or thinking things through, would our decisions be less biased? Would they be more 

inclusive? More equitable?

E L A B O R AT E

For this next activity, tell students that you are going to be as inclusive and as equitable as possible. You will give 
everyone the same materials, the same directions, and the same amount of time to complete the activity. The only 
expectation is that their model should look exactly like yours. 

Pass out a sheet of paper to every student. Give the following directions without elaborating. Remember, 
everyone gets the same directions. 

1. Fold your paper in half. Tear off the top-right corner.

2. Fold your paper in half again. Tear off the top-left corner.

3. Fold your paper one more time. Tear off the top-right corner.

Before opening the paper, ask students: Who feels their paper looks identical to mine? 

Open your paper to review your pattern and ask students to do the same. Have students compare their paper to 
yours and those around them. Are they the same? Are they different? Ask students to consider and discuss why, 
when given the same resources and the same directions, the outcomes were so different?

The reality is that we all have different backgrounds, different experiences, and different outlooks. These 
differences allow us to think about things in a different way, thus the different outcomes. The different outcomes 
were an UNINTENDED CONSEQUENCE . In an ideal world, with the same directions and the same resources, 
all outputs would have been the same. 

Humans are diverse in looks, thoughts, feelings, actions, and so on. DIVERSITY  is what makes each of us unique 
and is something to be celebrated. Show the video "SEL Video Lesson of the Week (week 12) - Appreciating 
Diversity" and discuss the questions presented at the end. 

E VA LUAT E

Knowing that humans are diverse and inherently biased, ask students how this impacts the creation of artificial 
intelligence and other technologies. Are humans able to turn off these biases when programming and creating? 
Do the biases get passed on? 

Using what they have learned about artificial intelligence in this unit and what they now know about human bias, 
have students answer the driving question "How does human bias affect the creation of artificial intelligence?"

SAMPLE

https://royalsociety.org/topics-policy/publications/2015/unconscious-bias/
https://www.yout-ube.com/watch?v=kiPgnOwTppo
https://www.yout-ube.com/watch?v=kiPgnOwTppo
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U N IT  S E Q U E N C E 18-24 sessions (60 minutes each)

LESSON

UNIT INTRODUCTION

1 session  
(60 minutes)

LESSON 2: 
REPRESENTATION 
& REASONING

4-5 sessions 
(60 minutes each)

LESSON 4: 
NATURAL 
INTERACTION

4-5 sessions 
(60 minutes each)

LESSON 1 : 
PERCEPTION

2-3 sessions  
(60 minutes each)

LESSON 3: 
LEARNING

3-4 sessions 
(60 minutes each)

UNIT WRAP-UP

1 session 
(60 minutes)

DRIVING QUESTION DESCRIPTION

What is artificial intelligence?

What do models and 
algorithms represent in 
artificial intelligence? How do 
these representations help 
computers solve problems 
and make decisions?

How has the addition of AI 
to search engines allowed 
them to interact with humans 
in a more natural way?

Students learn about artificial intelligence 
and the Five Big Ideas of AI.

Students are asked to consider how a new 
student would navigate their school and 
then their town. As students work through 
these problems, they learn about models, 
algorithms, and representation as it applies 
to AI.

Students begin to understand the 
connections computers need to make 
between data points in order to provide 
information to others by collecting data on 
themselves and then organizing that data 
into a mind map. Students then look more 
in-depth at computer intelligence by learning 
about Google’s Knowledge Graph and 
creating their own knowledge graph card 
using the data they collected.

What sensors do computers 
need to perceive the world 
as humans do? 

What is machine learning 
and how do you use it to 
train an AI system?

What is artificial intelligence?

Students make connections between human 
perception and computer perception by 
researching sensors and analyzing input and 
output devices used in mobile phones.

Students explore machine learning 
by analyzing how a cell phone works, 
researching the two common types of 
machine learning, and training an AI model.

Students answer the driving question using 
the experiences they’ve had throughout  
the unit.

LESSON 5: 
SOCIETAL IMPACT

3-5 sessions 
(60 minutes each)

How might we redesign a 
biased AI system to benefit 
society?

Students research their own example of artificial 
intelligence to evaluate its impact on society. 
They will look for bias, current public opinions, 
and potential effects on our future. After 
debating AI’s place in society, students will 
redesign the system to be more beneficial.SAMPLE
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LE S SO N 2

Representation & Reasoning

D R IV I N G Q U E STIO N
What do models and algorithms represent in artificial intelligence? How do these representations help computers 
solve problems and make decisions?

D E SC R I PT IO N
Students are asked to consider how a new student would navigate their school and then their town. As students 
work through these problems, they learn about models, algorithms, and representation as it applies to AI.

LE S SO N  BAC KG RO U N D
Big Idea 2 covers representation and reasoning, which helps us understand how computers make decisions. 
Models that represent data are used to train computers to make decisions. For example, given a model of a map, 
computers make reasonable suggestions for optimal routes between points.

 • To learn more about how algorithms and models are utilized in map apps, read Sakshi Gupta’s article "Machine 
Learning Algorithm in Google Maps."

LE AR N I N G GOAL S

S T U D E N T S  W I L L :

 • CREATE  an algorithm for others to follow and ANALYZE  its accuracy.

 • GATHER  and SYNTHESIZE  information on knowledge representation.

 • ANALYZE  data to determine an optimal solution to a presented problem.

G E T TI N G STARTED

T I M E  E S T I M AT E

4-5 sessions (60 minutes each)

M AT E R I A L S

 • Paper and writing utensil

 • Internet-enabled devices

 • Optional: calculators

L E S S O N R E S O U R C E S

 • Unit Vocabulary

 • Examples of Representation

SAMPLE

https://in.springboard.com/blog/implementing-machine-learning-algorithms-in-google-maps/
https://in.springboard.com/blog/implementing-machine-learning-algorithms-in-google-maps/
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5 E  LE S SO N PL AN 

E N G AG E

Present students with the following scenario: 

 • Imagine you are a new student in this school. To avoid having to ask other students where you need to go, 
you have requested a map of the school, a seating chart for each classroom, and a class schedule. Explain to a 
partner how these MODELS  could help you on your first day at a school.

Following their discussion on the models presented, ask students to consider the accuracy of the information 
these models represent. Will these printed materials provide up-to-date seating changes or suggestions for where 
to go if the student gets lost? Ask students to share their thoughts with the class.

Share with students that while these models are a good beginning source of information for the new student, the 
best way for them to learn to navigate the space is to either get directions from someone familiar with the location 
or to figure out the best route through trial and error. Ask students if they could provide step-by-step instructions 
for the student to get from the main office to the classroom they are in right now. Challenge students to write 
those instructions down using as much detail as they feel is needed to complete the task.

Once they finish, have students trade with a partner. If possible, allow students to physically follow the directions 
they were given. If leaving the room is not an option, give students time to read through the instructions. Ask 
students to discuss the following with a partner:

 • How accurate were the directions you were given?

 • Would someone unfamiliar with the building be able to follow these directions?

 • Were any assumptions made such as teacher names being listed for the rooms instead of room numbers?

MODEL

ALGORITHM

a representation of the world; a way that knowledge is visually represented

step-by-step instructions to complete a task or solve a problem

VO C A B U L A RY

T E AC H E R P R E P

 • Review the lesson resources listed and decide how to distribute these to students either digitally or in print,  
if applicable. 

 • Gather the materials needed for the activities in this lesson.

 • Jigsaw activity resources:

 ■ "What is Knowledge Representation In AI?"

 ■ "Classifying Knowledge Representation in Artificial Intelligence"

 ■ "What is knowledge representation?"

 • The Traveling Salesman Problem

 • Google Maps

REPRESENTATION something (such as a picture or symbol) that stands for something else

SAMPLE

https://www.upgrad.com/blog/what-is-knowledge-representation-in-ai/
https://www.fingent.com/blog/classifying-knowledge-representation-in-artificial-intelligence/
https://www.javatpoint.com/knowledge-representation-in-ai
https://www.google.com/maps
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E X P LO R E

Explain that the step-by-step instructions the students created could also be referred to as ALGORITHMS . 
Algorithms, in conjunction with models, are used to train computers as they are REPRESENTATIONS  of 
knowledge that computers need in order to solve problems and make decisions. In pairs, have students work 
through the Examples of Representation resource page to see if they can come up with representations 
computers could use for the tasks presented. If they get stuck, have students work in larger groups or give them 
time to research answers. Refer to the answer key as needed. 

When students are finished, give them a chance to discuss what examples they came up with. Did all students 
have the same examples? If not, discuss the different representations that were presented.

E X P L A I N

Ask students to share what they know so far regarding representations, algorithms, and models. This can be done 
individually, in pairs, or in small groups. Have them jot down any thoughts they currently have as they will revisit 
these later. 

Conduct a jigsaw activity for further exploration of the topic. To start, split the class into groups of three students. 
In each group, assign the students a number 1, 2, or 3. The number the students are given will correspond with the 
article they are going to review regarding representation in AI. 

1. "What is Knowledge Representation In AI?"

2. "Classifying Knowledge Representation in Artificial Intelligence"

3. "What is knowledge representation?"

Allow the students reviewing the same article to work together to aid with reading comprehension. Encourage 
them to discuss what they have learned from the article and to take notes of main points as they will need to take 
that information back to their original group of three.  

Once the articles have been read and discussed, have the students join back up in their groups of three. In these 
groups, each student should:

 • Summarize the article they read for the group.

 • Share what they learned about representation in AI.

 • Answer any questions the other group members have.

When everyone in the group has shared, have students revisit the notes they took earlier on what they had learned 
so far in this lesson. Give them a chance to expand on or adjust these notes to include what they learned in the 
article they read and what they gathered from their group members. 

E L A B O R AT E

Share with students that the new student in school now needs help navigating around town. They are looking for 
the nearest grocery store, bank, and public library to the school. Ask students how they would help this student. 
Would they provide written directions like they did before? If not, what would they suggest or provide? 

If they don’t suggest it on their own, ask students if they have apps on their phones or websites they use that could 
help with this. If so, what ones? Students might suggest map apps such as Waze, Google Maps, Apple Maps, and so 
on. All of these apps utilize features such as real-time GPS navigation, traffic updates, construction announcements 
and anything else the app allows the user to send notifications and updates for. Some of the features, like predicting 
traffic for your planned route or giving you an estimated time of arrival utilize AI machine learning models.

To learn more about how those AI models suggest the shortest routes for your proposed trip, students are going 
to learn about the classic problem behind this thinking, the Traveling Salesman Problem (TSP). 

The TSP imagines that a salesman, starting at a base location, needs to visit a number of customers at different 
locations. The goal is for the salesman to visit each location exactly once and end up back where he or she started, 
as efficiently as possible, without retracing any part of the route. In 2016, Google created a trip planner app, 
Google Trips (now a part of Google Travel), based partly on this problem. You can read more about that here. 

SAMPLE

https://www.teachhub.com/teaching-strategies/2016/10/the-jigsaw-method-teaching-strategy/
https://www.upgrad.com/blog/what-is-knowledge-representation-in-ai/
https://www.fingent.com/blog/classifying-knowledge-representation-in-artificial-intelligence/
https://www.javatpoint.com/knowledge-representation-in-ai
https://ai.googleblog.com/2016/09/the-280-year-old-algorithm-inside.html
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Share The Traveling Salesman Problem resource with students. As a class, work through the sample problem 
together and then have students work through the three additional maps with a partner, in a small group, or on 
their own. One of those maps can be used for additional guided practice, if needed. Note, the third map will take 
the longest to complete as it has more points than the other two and greater distances. Calculators could be used, 
if available. An answer key has been provided. 

When everyone has finished, ask students to consider how they thought through and solved these problems. Did 
they come up with a strategy as they worked through them? Did they recognize any patterns or follow any of the 
same steps for each one.

E VA LUAT E

The new student is still looking for suggestions for the nearest grocery store, bank, and public library to the 
school. Have students start by sketching out a map of the four locations. If needed, allow them to use a map app 
or website for reference. 

Using only the maps they created and what they know about the TSP, have students figure out the optimal route 
the new student should take, starting at the school and visiting each location once. 

Once students have an answer, have them enter the places into Google Maps. Note that the system will only 
calculate the fastest route based on the order the student enters. It will not necessarily suggest the best order of 
destinations. Students should reorder the destinations until they arrive at Google’s fastest route. Does it match 
their hypotheses?

Have students compare their results with others. To check for understanding of the lesson, have students answer 
the driving question.

SAMPLE

https://www.quantamagazine.org/computer-scientists-find-new-shortcuts-to-traveling-salesman-problem-20130129/
https://www.google.com/maps
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