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Key 
Questions abound in the field of artificial intelligence (AI) — ques-
tions about technology, ethics, the very nature of intelligence, etc.  
Consistent with how engineers grapple with these questions, this 
activity allows learners to deeply explore the big ideas in AI.

Activity Parts
Part A 
Students vote on, and then discuss, important questions in AI.

AI’s the Limit! 
[exploring the extremes of artificial intelligence]



PArt A

Big Idea 
In this activity, we’re going to explore the limits of artificial intelligence, or 
AI.  What does intelligence really mean--for either humans or machines?  
Will cars ever drive themselves?  Could a robot replace your sibling?  Can 
machines think--and will they ever outsmart humans?

Getting ready
time Estimate 
40-50 minutes

Materials 
Idea pages or posters, dot stickers or pens/pencils, a computer/speaker to play an online audio-
book chapter.

Preparation 
Hang up the idea pages or posters.
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Activity Instructions
1 Play Chapter 9 of the Talk to Me 

audiobook.  (In this chapter, little 
sister Maddie comes into pro-
tagonist and older sister Sadina’s 
room claiming that her robotic cat 
can think).  The audiobook can be 
found on throughmywindow.
org (Click the “Talk to Me” icon 
and then “Listen to the Book”!).

2 Hang up one copy of each of the 
three idea pages or use large posters.  Give learners about 10 minutes to vote us-
ing check marks made with pen or pencil or small dot stickers (like these: http://
amzn.to/1LyVlKA).  For large posters, learners can use larger dot stickers (like 
these: http://amzn.to/1NQBexr). 
 
Remind learners that there are no right or wrong answers to these questions.  
These are issues that real engineers are thinking about and working on, too!

3 Discuss the “Are _______ intelligent?” poster.  Ask learners to choose and de-
fend one of their answers.  Alternatively, look for an interesting trend among 
responses and discuss.  For example, on this poster learners often say dandelions 
aren’t intelligent but trees are intelligent.  Ask learners if they agree and why.  You 
can also ask learners (1) if they think animals are more intelligent than plants; (2) 
which plant or animal on the list is most intelligent; or (3) any other questions rel-
evant to the discussion.

4 Next, discuss the “Could robots ever replace ________?” poster.  Again, ask 
learners to choose and defend one of their answers or look for interesting trends.  
Here, learners often indicate that robots can replace teachers but not actors.  Ask 
learners if that’s how they voted, and, if so, why.  As a teacher, you can try to de-
fend your position!  To move the conversation along, ask learners if acting is more 
scripted than the tasks that teachers’ perform.  This is an important distinction as 
scripted tasks are easier for robots.   
 
Also ask learners which tasks or roles require emotions since true emotions are 
hard or impossible for machines to possess.  For example, teaching and acting 
usually require emotional intelligence.  Finally, discuss the pros and cons of ac-
tually replacing some of jobs, people, or pets with robots.  For example, robot 

this activity is, at its core, a 
series of Open the Window 
questions!

Open the

Window



doctors might be incredibly knowledgeable about all kinds of diseases but can’t under-
stand pain; robot teachers might know all the answers but be very boring.  People feel 
emotionally connected to their real pets but robot pets would be cleaner and would never 
get sick or injured.

5 Next, discuss “Can __________ think?”  Begin by asking learners what it means to be 
able to “think.”  Then, ask each learner to choose one of his/her answers and describe 
why he/ she voted that way.  Foster discussion between learners.  It’s okay if learners 
disagree, and you can tell them that!

6 Ask learners to think about the View 
From My Window question. You can 
mention that many Artificial Intelligence 
(AI) experts think that some computers 
will be smarter than humans in the near 
future.  Let them consider modern ad-
vances in technology by examining what 
technology was like 35 years ago.  Some-
times they’re stunned to realize that 
there were no cell phones, computers, or 
internet then!  Does this cause them to 
change their minds about what might be 
possible in the near future? 
 
Also discuss Watson, the computer created by IBM to play Jeopardy.  Explain that 
machines like Watson can actually “learn” and move beyond what humans have pro-
grammed them to know. After this discussion, again ask if there will be computers with 
better than human intelligence by 2050.  Has anyone changed their mind? 
 
All of these questions circle back to topics brought up in Chapter 9 of Talk to Me.  Is 
Maddie’s robotic cat intelligent?  Can it think?  Could it replace a real pet?

NOtES: 
Repeat throughout this activity that there are no right answers to any of these questions; that all 
learner ideas are important and valuable, and that these questions are the same as those that real 
engineers--and others--confront! 
 
You can also include the question “What does engineering mean to you?” with room for respons-
es.  Allow learners to write and post their ideas about this question using sticky notes.  If this ac-
tivity runs over the course of a day, it’s okay to allow the sticky notes and dots to “build up”!

Will robots ever be smarter 
than humans?
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Extended Learning 
Have a conversation with a parent or other adult about the contrast between today’s tech-
nology and what existed when they were kids.  What are the biggest changes they’ve no-
ticed?  What new technology do they think is most important?
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Are ____________ intelligent? 
 

 Yes No 

dogs   

dandelions   

whales   

elephants   

spiders   

sheep   

cockroaches   

trees   

worms   

your friends   

bees   



Could robots ever replace ____________? 
 

 Yes No 

teachers   

doctors   

pets   

babysitters   

best friends   

sports coaches   

actors   

firefighters   



Can ____________ think? 
 

 Yes No 

iPhones   

Facebook   

washing machines   

calculators   

computers   

cars   

robotic vacuums   

spaceships   

TVs   

Google   
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Key 
Get learners thinking about the big ideas behind computer pro-
gramming (coding):  How is coding like giving instructions?  What 
are the challenges of giving instructions?  Why do programmers use 
programming languages? 

Connections 
This activity is a great precursor to coding/robotics.  It also pairs particularly well when 
completed before How Are You Feeling?

Activity Parts
Part A 
By telling each other how to recreate simple drawings, learners explore the differences be-
tween how humans give instructions to each other and how programmers give instructions 
to computers.

Part B 
Learners discuss how and why programmers write blocks of code.  Then, they create their 
own “programming languages” to investigate how programmers simplify the process of 
giving instructions.

Tell Me What to Do! 
[ideas related to computer programming]
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Big Idea for Kids 
If you were going to give a computer instructions, how would you do it?  
How would you write the instructions and convey them to the computer in 
ways that the computer would understand?  What kinds of problems might 
you run into?  That’s what we’re going to explore in this activity.  Humans 
rely on computers to complete all kinds of tasks.  It’s the job of engineers 
to give the computers instructions on how to complete those tasks.

Getting ready
Time Estimate 
1 hour

Materials 
Pencils or Pens 
Journals 
Blank paper

Preparation 
Read through the activity instructions thoroughly before beginning.
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Activity Instructions
1 Follow up on the extended learning question from the previous session, if 

applicable.

2 Explain to learners that you’re going to explore two major questions to better un-
derstand how to give instructions to a 
computer.  Introduce the Open the 
Window questions and give learn-
ers 3-5 minutes to journal about 
them.

3 Divide learners into groups of three 
(it’s okay if you have a pair or a 
group of four).  Each group should 
choose someone to be the “instruc-
tor.”  (Everyone will eventually get 
a turn at this).  The other people in 
the group will be called “followers.”

4 The instructors should each draw a 
simple picture on a piece of blank 
paper.  (Each instructor can draw 
whatever they want).  Let them 
know that the picture should be 
simple enough that they can ex-
plain to someone else exactly how 
to draw it.  The instructors should 
not show their pictures to the 
followers.

5 Explain that the instructors will now tell the followers how to replicate their pic-
ture.  The rules are:

•  The instructor will explain, step by step, how to replicate their picture.
•  The instructor is allowed to look at the followers’ drawings, but the followers 

cannot look at the instructor’s drawing.
•  After each step, the followers are allowed to ask questions of the instructor 

(but not of one another).
•  If the instructor notices that the followers do something wrong, the instructor 

can say “undo that step” and give them a new instruction.

How is computer 
programming (coding) 
similar to and different 
than giving instructions to 
another human?

 What are the biggest 
challenges in giving 
instructions to computers?  
To humans?  How might we 
overcome them?

Open the

Window



Give a reasonable amount of time (up to about ten minutes) for the instructors to tell the 
followers how to replicate the picture.

6 Come back together as a full group and debrief.  In particular, focus on the second Open 
the Window question: What are the biggest challenges in giving instructions?  Encourage 
instructors to share specific words or phrases that didn’t work well and encourage follow-
ers to share instructions that didn’t make sense to them.  Have followers compare their 
drawings.  Are the drawings the same?  Are they the same as the instructors’?  Why or 
why not?

7 Now tell learners you’re going to adjust one thing to make this exercise a little more like 
giving instructions to computers.

8 Have each group choose a new instructor.  The new instructor in each group should draw 
a new picture.  (Each instructor can draw whatever they want).

9 Instructors will tell the followers how to replicate their picture, but this time, the follow-
ers can’t ask any questions.  So, now the rules are:

•  The instructor will explain, step by step, how to replicate their drawing.
•  The instructor is allowed to look at the followers’ drawings, but the followers cannot 

look at the instructor’s drawing.
•  If the instructor notices that the followers do something wrong, the instructor can 

say “undo that step” and then give a new instruction.
•  Followers cannot ask any questions.

 As before, give a reasonable amount of time (up to about 10 minutes) for the instructor 
to tell the followers how to replicate the picture.

10 Bring everyone together to debrief.  Ask learners if the exercise was harder this time.  You 
can point out that this was more like computer programming because computers usually 
can’t ask questions.

11 Have learners journal about their best tips for giving good instructions. They should 
share with the class and create a “best tip list.” (This can be put onto a poster board, if 
desired).

12 Have learners journal about the View From My Window questions.

13 Give learners the extended learning question, if desired.
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Extended Learning 
Ask a parent, friend, or teacher to write a 
set of instructions for making a peanut 
butter and jelly sandwich.  Next time we 
meet, we can compare the different sets of 
instructions.

Today, you were using 
instructions to recreate 
simple pictures.  Would 
you be able to do that 
with more complicated 
tasks?  For example, could 
you have explained to the 
followers exactly how to 
get from your school to the 
hospital?  To the park?  To 
the grocery store?  What 
would you need in order to 
give instructions for more 
complicated tasks?
 
How can you give the best 
instructions possible?

View from my

Window
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Big Idea for Kids 
Now that you’ve tried giving instructions, let’s do something a little more 
like what real programmers do to give instructions to computers.

Getting ready
Time Estimate 
1-1.5 hrs

Materials 
Pencils or pens 
Journals 
Blank paper

Preparation 
Read through the activity instructions thoroughly before beginning.

PArT B
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Activity Instructions
1 In light of what learners have ex-

plored and learned, take a minute 
to review the Open the Window 
questions.

2 Divide learners into groups of three 
(it’s okay if you have a pair or a 
group of four).  Like before, each 
group should choose an instructor.  
The other people in the group will 
be “followers.”

3 Again, each instructor should draw 
a simple picture without showing it 
to the followers. 

4 While the instructors create their 
drawings, explain:

 Programmers communicate with 
computers by typing their instructions directly into the computer.  In 
addition, they often give the computer many instructions (commands) at 
once instead of one at a time.  This can be quicker, especially when there 
are a lot of steps involved.  It also allows the programmer to run the 
program many times without retyping all the steps.  However, this can 
also create challenges, as you will discover.

5 Once the instructors have finished their drawings, they should write a full list of 
steps for followers to use to replicate the drawing. 

6 Then, the instructor should give the list of steps to followers.  Followers should 
complete the steps.  The instructor is not allowed to watch while this happens.  
When the followers are finished, the instructor and followers can compare their 
drawings. 

7 Come back together as a full class and debrief.  In particular, discuss the following 
questions:

•  Are the drawings the same?
•  If not, can the instructor tell which specific step caused the problem?  

How is computer 
programming or coding 
similar to and different 
from giving instructions to 
another human?

What are the biggest 
challenges in giving 
instructions to computers 
and humans, and how 
might we overcome them?

Open the

Window
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Programmers call this a “bug” in the program.
•  What were the challenges in giving the instructions as a list?  Did it take a long 

time?  Did followers interpret some instructions differently from how the instructor 
intended?

8 By now, learners will likely have noticed a number of things, including:

•  Giving instructions step by step and in a list takes a long time.
•  Sometimes, instructions aren’t clear to the follower because different instructors use 

different explanations and words.

Point these out to learners, and explain that as a result:

 Programmers and computer engineers create “programming languages.”  
These languages create shortcuts, eliminate confusion about specific words or 
steps, and allow programmers to understand what other programmers are 
doing.

9 Ask each group to create their own programming language.  To do this, they should cre-
ate a list of short phrases or words—commands—and what they mean.  For example, 
the phrase “1 straight” is a command that might mean the follower should draw a 1-inch 
straight horizontal line.  Groups may need to create commands like “right,” “left,” “cen-
ter,” “above,” “below,” “previous,” “next,” etc. so the followers know where to draw each 
part of the picture in relation to the other parts. 
 
Here are some other examples:

•  1 tall = draw a 1-inch straight vertical line
•  2 straight = draw a 2-inch straight horizontal line
•  4 round = draw a circle with a 4-inch diameter

 Each group should create a list of commands and what each one means.

10 Once groups have created their languages, they should choose a new instructor.  The new 
instructor in each group should draw a simple picture and then create a list of steps for 
the followers using the group’s programming language.

11 Each instructor should give her list of steps to her followers.  Followers should complete 
the steps, but, like last time, the instructor is not allowed to watch.  When the followers 
are finished, the instructor and followers can compare their drawings. 

12 Come back together as a full class and debrief.  In particular, discuss the following 
questions:

“ “
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•  Did the drawings turn out the same?
•  Did creating the programming language make the process faster?
•  Did creating the programming language remove some of the confusion?

OPTIONAL: Have groups swap programming languages and lists of steps.  Try the 
exercise again.  Discuss if and how programming languages make sharing easier.

13 Have learners journal about 
the View From My Window 
questions:

14 Give learners the extended learn-
ing question, if desired.

Extended Learning 
Work with a friend, parent, or someone 
else to create a “programming language” 
for something other than drawing (it can 
be for making your bed, writing a sen-
tence, dancing, etc).  Was this harder or 
easier than the programming language 
you created for drawing?  Is there any 
task you think would be impossible to 
program this way?

Why are programming 
languages helpful? 

How are programming 
languages like regular 
(human) languages?

Do you think there are 
machines that can create 
or change their own 
instructions?  Does this mean 
those machines can learn?

View from my

Window
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Key 
This activity deals with rules of knowledge for computers.  A rule of 
knowledge is different from an instruction.  An instruction tells a 
computer what to do, while a rule of knowledge tells the computer 
how to do it. 
 
In the case of facial recognition, an instruction might be “evalu-
ate this facial expression”.  To follow this instruction, the comput-
er would need to apply rules of knowledge.  For example “smiling 
means someone is happy” is a rule of knowledge.  An even better 
rule would tell the computer how to recognize a smile—for example, 
“upturned corners of the mouth means someone is happy.” 
 
In this activity, learners think deeply about the challenges of creat-
ing rules of knowledge for computers in the context of facial rec-
ognition.  Specifically, learners consider if reading emotions and 
evaluating age are particularly human forms of intelligence.  How 
difficult are reading emotions or evaluating age for a computer? 

Activity Parts 
A is necessary, B is optional

Part A 
Learners try to guess the age or emotion of a number of people in photographs.  Then, they 
discuss whether it would be possible to create rules of knowledge so that a computer could 
do the same thing.  Learners take an online quiz about recognizing facial expressions.  This 
quiz provides its own rules about recognizing emotions, and learners discuss whether they 
think these rules would always be true.

OPTIONAL: Part B 
Learners take pictures of one another and discuss whether it’s possible to “fake” an emo-
tion through facial expressions.  If so, what rules of knowledge would allow a computer to 
tell the difference between real and fake emotions?
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How Are You Feeling? 
[facial recognition as a form of artificial intelligence]
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Big Idea for Kids 
Some tasks that are easy for humans are hard for machines because some 
human intelligence is difficult to convert into rules of knowledge.  Today, 
we’re going to consider a specific kind of intelligence—the ability to “read” 
emotions—and explore how hard it would be for a machine to do that. 

Getting ready
Time Estimate 
45 Minutes

Materials 
Face pages (see next pages in this guide) 
Dot stickers (if not available, use pens or pencils) 
Pens/pencils 
Computers 
2 poster boards (3 if you don’t have a whiteboard)

Preparation 
Print the face pages and hang them around the room.  Keep the “age” pages together and the 
“emotion” pages together.
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Activity Instructions
1 Ask learners to discuss the Open the 

Window prompts.

2 Now, learners should vote on the 
ages of each face on the age pages 
hung around the room.  They can 
use dot stickers to vote, or use a pen 
or pencil and make a check mark in 
the appropriate box.  Ask them to 
do this individually, without con-
sulting their friends; they should try 
not to let what others think influ-
ence their choices.

3 Find a couple of age pages where 
learners particularly disagreed (for 
example, if the votes were even-
ly split between two categories or 
where there were votes in every cat-
egory).  Ask a couple of learners to 
share why they voted the way they 
did.  Encourage them to be as spe-
cific as possible, as if they were giving rules of knowledge to a computer.  It’s okay 
if some learners struggle with this task—they’re supposed to!  Once a number of 
learners have shared some ideas, pause the discussion. 

4 Give learners a couple of minutes (not more than 5) to jot down any new ideas 
they have about their initial journal entries.

5 Have learners vote again—this time on the emotion pages.  If learners don’t like 
any of the choices provided, they can write their own emotion in the “other” box.

6 Again, choose a few emotion pages where learners particularly disagreed, and ask 
a couple of learners to share why they voted the way they did, being as specific as 
possible.  
 
As students struggle to explain their reasoning, intervene and say something 
like: “So, all of you voted pretty quickly—but we still have a hard time explain-
ing our reasons.  Does that mean that reading emotions or determining age would 
be a hard thing for machines to do?  Does it mean that reading emotions and 

Is “reading emotions” a 
particularly human form of 
intelligence?

How hard would it be 
for a machine to read 
emotions?

How do you know how 
people feel or how old 
they are based their faces?

Open the

Window



determining age are particularly human forms of intelligence?” 
 
The idea isn’t to come to a single answer, but to help learners grasp the limits of creat-
ing artificial intelligence (AI) with rules of knowledge.  Once you feel the discussion has 
reached a good stopping point, move on to #7.  

7 Lay out two blank poster boards.  On the first, have each learner write one thing—their 
“best rule”—for an artificial brain to identify an emotion or emotions.  On the other, they 
should do the same thing for identifying age.

8 Each learner should write a response to one comment on each of the two poster boards.

9 Put the poster boards where everyone can see them. Have each learner provide one 
observation about what is written on the 
posters. This could be something like, 
“a lot of people disagreed about how to 
identify sadness” or “a lot of people were 
confused about how to identify age.”  It 
should not be an opinion.

10 Have learners complete this online ac-
tivity: http://greatergood.berkeley.
edu/ei_quiz/

11 Have a discussion about whether learn-
ers agreed with the rules in the quiz.  
Were they specific enough for program-
ming a machine?  Why or why not?  Did 
the quiz make them think that program-
ming a machine to recognize emotions 
might be easier than they thought, or did 
their views stay the same? 

12 Present the View From My Window 
questions and have learners discuss. 

 

In the online quiz, did you 
notice any expressions that 
looked fake—that is, did it 
look like any of the pictures 
were of people making 
the facial expression but 
not really feeling it?  If so, 
why (specifically) do you 
think so?  How would a 
machine be able to tell the 
difference?

View from my

Window
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NOTE: This part of the activity is optional 

Big Idea for Kids 
We’ve discussed how we might tell a robot how to recognize facial 
expressions.  But what about if someone “fakes” a facial expression?  
Would—or should—robots be able to tell the difference?  That’s 
what we’ll explore today—by looking at photos of you!

Getting ready
Time Estimate 
1 hr

 Materials 
Cameras 
Printers to print photos  
Whiteboard or poster board

Preparation 
Charge any camera batteries, if necessary.  Find a space with decent light where you will be 
able to take photos of learners.

PArT B
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Activity Instructions
1 [Learners have just discussed the Open the Window question, so it doesn’t need to be re-

peated].  Tell learners that you are going to take 8 photos of each of their faces.  You want 
them to try to portray happiness, sadness, anger, and surprise.  For each emotion, you’ll 
take two pictures—one of the learner trying to “feel” the emotion and portraying it hon-
estly, and the other of the learner “faking it.”

2  Take photos of all learners and print them.  Do not show the pictures to learners yet.

3 As a class, discuss and create a list of specific rules (on a whiteboard or poster board) 
that would tell a machine about how to distinguish between “real” emotions and “fake” 
emotions.

4  Split learners into four groups, one for each emotion.  If you don’t have enough learners 
to do this, you can split the group in half and assign each half two emotions or have one 
full group work with all four emotions.  

5 Give each group all of the photos you took of their assigned emotion, real and fake.  Do 
not label or otherwise tell learners which pictures are real.

6 Using only the rules agreed on in #3, learners  each group should  determine which ex-
pressions are real and which are fake.  If groups discover they need a new rule to do so, 
they should write it down.  Groups must do their best to create rules for each decision 
they make!

7 When all groups are finished, each should present to the class and explain how and why 
they sorted photos, describing any new rules they created.  If a learner recognizes that his 
or her photo was mis-sorted, he or she should speak up and the full group should try to 
come up with rules in order to re-sort the picture.

8 After all groups have presented, have a “debriefing” discussion.  Would it be difficult to 
tell a robot how to distinguish real and fake emotions?  Did anyone’s “real” expression 
look like anyone else’s “fake” expression?  After completing all three parts of the activity, 
what do learners think about the limits of AI?  Would it be possible to give a computer 
“rules” to do everything humans do?  If not, can they think of other ways robots could 
“learn” or “know” how to do things?

9 Have learners briefly discuss the View From My Window question.

10 Provide learners with the extended learning question to explore at home, if desired.



Extended Learning 
Have a conversation with a parent or other 
adult about what we discussed in this set 
of activities.  What do they think are the 
limits of AI?  Do they think robots could 
ever identify emotions? 
 
If you watch any tv shows or movies, look 
at the actors and actresses.  Do they look 
like they’re faking the emotions of their 
character, or really feeling them?  Do you 
think that’s related to what makes a good 
actor or actress?  How would a robot tell if 
someone was acting, and would we want it 
to be able to?
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Based on what you thought 
about in this set of activities, 
do you think robots or 
machines will ever have all 
the capabilities of humans?  
Should they?  Why or why 
not?
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