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U N IT  S EQ U E N CE

How can humans and robots 
communicate using the senses?

How does Mybot respond to sensory 
input?

How can you integrate the IR sensor 
into your robot to change its behavior?

How can you use the sensory output of 
the robot to communicate a message?

How can you test and improve the 
system you developed to send a 
message with the robot

How do robots solve problems?

DRIVING QUESTION

BACKGROUND 

AND DEVELOPING 

ENGAGEMENT

LESSON 1 : SENDING 

AND RECEIVING 

SIGNALS

LESSON 2: THE GIFT OF 

SIGHT

LESSON 3: SENDING A 

MESSAGE

LESSON 4: IMPROVED 

MESSAGE SENDING

UNIT ASSESSMENT

Students consider the classic five 
human senses, research other senses 
that have been identified, how they 
sense, and how they send signals to the 
brain.

Students build Mybot, run its sample 
program, identify its sensory output, 
and identify its sensory input.

Students research how human vision 
works and integrate the IR sensor into 
their robot’s design structurally and 
with Blockly code to model the human 
vision system to improve the robot’s 
functionality.

Students research forms of nonverbal 
communication and design a 
system that will allow the Mybot to 
communicate a message to another 
team.

Students investigate how to best test 
the success of message transfer and 
how to improve their message-sending 
system.

Students explain how the problems in 
their daily lives or in the future could 
be solved by robots. 

LESSON DESCRIPTION

Time Estimate 

800–1,000 minutes (fourteen to twenty 50-minute sessions)SAMPLE



D R I V I N G Q U E S T I O N

How does Mybot respond to sensory input?

G E T T I N G S TA R T E D

Time Estimate 

200–250 minutes (four or five 50-minute sessions)

Materials for Each Group

• The Mybot robot, 1 UKIT and app interface–enabled device

• Student worksheets (pages 23–30 of this packet)

L E A R N I N G G OA L S

U N IT  F IVE  TE ACH E R G U I D E  |  LE S SO N 1

Sending and Receiving Signals

Working in groups, students INVESTIGATE  the operation of the Mybot to 
DETERMINE  sensory OUTPUTS  and INPUTS .

Students GATHER, READ, AND SYNTHESIZE  information on the five 
senses from MULTIPLE APPROPRIATE SOURCES AND ASSESS 

THE CREDIBILITY, ACCURACY, AND POSSIBLE BIAS OF EACH 

PUBLICATION AND METHOD USED. 

Working in groups, students investigate the parts of the robot’s programming 
sample to identify CAUSE AND EFFECT RELATIONSHIPS  between its 
sensory INPUTS  and sensory OUTPUTS . 

Students use the functionally of the Mybot robot as an alarm clock TO 

GENERATE DATA TO TEST IDEAS ABOUT A DESIGNED SYSTEM  that 
includes information on when and how sensory INPUT  and sensory OUTPUT  are 
involved.

SAMPLE
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BAC KG R O U N D FO R T H E  T E AC H E R

Students begin this lesson by brainstorming what they know about the five human 
senses of taste, smell, hearing, vision, and touch. They will review this information 
with partners and choose resources to expand upon their understanding to 
learn more about the sensory systems. They will also briefly touch on how that 
information is sent to the brain for processing. The human senses are a collection 
of highly specialized sense organs that receive sensory input in different ways, 
including through electromagnetic, mechanical, and chemical means. In this 
investigation students build the Mybot robot and investigate the sensory input of 
touch using the robot’s touch sensor. Then they identify the functionality of its 
programming that results in a signal. This will lead students to closely examine the 
Driving Question of the lesson. 

Vocabulary

• input

• output

• sensor

• sensory

NOTE:  

Make copies from the guide.

SAMPLE
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5 E  L E S S O N P L A N

E N GAG E Start with What Your Students Know: Ask your students what they know about 
the senses.

• What senses do humans have? 

• How do you make your senses work?

• Do you have voluntary control over your senses?

• What kind of information, or sensory input, do they provide?

• How do senses work as a SYSTEM  with components, and interactions like 
information inputs or signal outputs? 

• What are the CAUSE AND EFFECT RELATIONSHIPS  between the 
information we perceive and the changes in our behavior?

.

The 5E model is a five-stage sequence teachers can apply to lessons and units. 
Developed originally for the Biological Sciences Curriculum Study, the 5E model is 
supported by a growing research base and is a great fit for problem-based learning, 
project-based learning, and the Universal Design for Learning framework.

ENGAGE : Sparks student interest; creates a personal connection to the lesson; 
assesses prior knowledge

EXPLORE : Allows students to develop their own understanding of the topic

EXPLAIN : Offers students opportunities to share what they have learned and 
explore what it might mean

ELABORATE : Invites students to apply new knowledge and gauge the impact of 
that knowledge on prior understanding

EVALUATE : Provides time for students to reflect on the lesson; assesses student 
learning and understanding

SAMPLE
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Creating a model of how the five senses works: Have the students draw a diagram 
of the five senses and to the best of their ability explain how they work. Have 
students include the components and mechanism of each sense in terms of sensory 
input and sensory output (signals) as CAUSE AND EFFECT RELATIONSHIPS .

Sharing Ideas: Ask students how they think scientists and engineers might come 
to a better understanding of ideas or concepts they don’t fully understand by 
collaborating with other scientists and engineers. Prompt students to share ideas 
while checking the accuracy of their explanations.

• Why do scientists and engineers share ideas in discussions?

• How could you SHARE YOUR IDEAS  about the CAUSE AND EFFECT 
processes that drive human senses?

• How could you create a written record of the explanations you heard to 
ANALYZE THE SIMILARITIES  and differences between them?

Tell students to GATHER INFORMATION  by writing a paragraph to record 
the explanations they heard from their peers. Direct students to use sources such 
as websites, books, scientific publications, or magazines to gather additional 
information. 

Components and Functions Where the Information GoesSense

1.

3.

2.

4.

5.

THE FIVE SENSES

SAMPLE



U N IT  F I V E  T E AC H E R G U I D E  |  L E S S O N 1 14

Assessing Sources: Ask students to share the types of sources they used to create 
their presentation. Create an individual chart paper for each type of source 
(website, book, scientific publication, magazine, etc.), and as each new type of 
source is shared place the new chart paper in different parts of the classroom on 
the wall. Provide students with Post-It notes and have them list each individual 
type of source they used to make their presentation. Prompt students to move 
around the room and place their source Post-It notes onto the corresponding 
chart paper. Conduct a brief discussion that centers around APPROPRIATE 

SOURCES AND ASSESSING THE CREDIBILITY, ACCURACY, AND 

POSSIBLE BIAS OF SOURCES . In pairs, have students move around the room 
and, for each Post-It note source, ASSESS ITS CREDIBILITY, whether they ARE 

SUPPORTED OR NOT SUPPORTED BY EVIDENCE , and how they would 
know or be able to tell one way or the other. If any students consulted a source 
that did provide NON-CREDIBLE , INACCURATE , BIASED INFORMATION 

OR INFORMATION NOT SUPPORTED BY EVIDENCE ,  have students 
discuss how this affected their initial refinement of their explanation, and how it 
differed from the class consensus. Finally, ask students how this type of reflection 
and analysis of sources may impact them in other aspects of their life in which 
they seek out information, and what measures they can take to avoid NON-

CREDIBLE , INACCURATE , BIASED INFORMATION OR INFORMATION 

NOT SUPPORTED BY EVIDENCE . 

Review the Unit Driving Question: How can humans and robots communicate 
using the senses?

Explain to students that in this lesson they will build and evaluate the Mybot robot 
that functions as an “alarm clock,” which will introduce them to identifying input 
they provide to the robot’s sense of touch. In later lessons, students will modify the 
alarm clock program to integrate new senses and eventually send a message. For 
now, students will use the Mybot robot to explore sensory input they get from and 
give to the robot, and sensory output they get and give to the robot, and how the 
robot’s sensory functionality is controlled by the program to address the Lesson’s 
Driving Question: How can humans and robots communicate using the senses?SAMPLE
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E XP LO R E Build the Robot: In groups, ask students to follow the instructions in the app 
interface to construct the Mybot robot. Then ask them to connect their app-
enabled device to the robot and run the robot’s Programming Example. Have 
students focus their observations on what they are sensing and create a list that 
includes the answers to the following questions and any other observations they 
can make:

• What is the sensory INPUT  you receive from the robot?

• What sensory INPUT  can you provide to the robot?

• What does the sensory INPUT  you can provide to the robot CAUSE  it to do?

NOTE: 

Students should be in groups 
before they begin.

Each group should have a 
robot kit.

P R O G R A M M I N G E X A M P L E  I N  A P P

SAMPLE
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E XP L AI N Explain the Robot’s Functionality: Have student groups open the Programming 
Example in the app interface and explain how the components are integrated 
into the Programming Example commands. Have students run the program and 
determine how it works. They may need to alter some commands to figure out 
what each command does. Ask students to discuss:

• Which command controls the LEDs? 

• What sensory input do the LEDs provide you? 

• Which command controls the speaker?

• What sensory input does the speaker provide you?

• Which command controls the servo and where did it come from?

• What sensory output does the servo provide you? 

• What is the function of the “repeat/until” command?

• What command controls the time setting?

• What does the time setting cause the program to do?

Once groups have all successfully constructed and run their Programming 
Example, ask students to discuss and compare their observations with their group 
members.

• What did the program CAUSE  the robot to do?

• What did you need to do to the robot to CAUSE  it to stop?

• What sense does this MODEL  in humans?

• Would you consider this sensory input to the robot? Why or why not?

Allow students time to discuss their opinion of whether they consider double 
clicking the touch sensor actual sensory input for the robot. This concept is key to 
the Driving Question. Have students consider these points:

• Are you communicating with the robot?

• Did you use your senses and/or the robot’s senses to do it?

• Would you be able to communicate with anything, be it a robot or another 
human, without using your senses?

SAMPLE
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Ask student groups to collaborate in creating an illustrated explanation of how 
the robot functions as a MODEL  for an alarm clock using the answers to the 
questions above. The illustration should explain what is taking place the moment 
the Run button is pressed to the point that the double click input is provided 
to stop. Prompt groups to approach their illustrated explanation in terms of 
DEVELOPING A MODEL TO GENERATE DATA TO TEST IDEAS ABOUT 

A DESIGNED SYSTEM THAT INCLUDES information on when and how 
sensory INPUT  and sensory OUTPUT  are involved. Students will find that the 
command that controls the servo is called Action Adjustment, and it is a stored 
subroutine in the Moves menu. Students can see how Action Adjustment is 
arranged by hitting the Action Example button in the Act menu and also create 
their own subroutines and save them by hitting the Action Edit button and 
creating a new chain of commands for the servo. When saved, these subroutines 
can be added to a program just like Action Example from the Moves menu.

E L AB O R ATE Elaborate on the Sensory Input Commands: Ask students to elaborate on how the 
robot works as a SYSTEM  and the options that are available in the commands as 
they appear in the Programming Example. Ask students to IDENTIFY  and focus 
on the command in the Programming Example that controls the sensory input 
to the robot. Pose questions to the students to prompt them to SPECIFY THE 

RELATIONSHIPS between how that command is modified and what EFFECT 
each modification has on the robot. Ask students to identify how modifying 
the command will result in a desired outcome. Prompt students to specify how 
modifying the command can: 

• CAUSE  the robot to require different sensory input to stop;

• CAUSE  the robot to do something else;

• CAUSE  the robot to require different sensory input to do something else;

• CAUSE  the touch sensor to have multiple options of touch SENSORY INPUT 

to control different components. 

Allow students time to test modifying the touch sensor by editing the command 
and executing their new programs so that each sensory output has its own unique 
sensory input that commands it. There are three sensory inputs for the touch 
sensor—Single Click, Double Click, and Press Hold. Each input can be used to 
control one of the three sensory outputs—LEDs, Speaker, and Servo.SAMPLE
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AC TI O N E X A M P L E  I N  A P P

Elaborate on the Sensory Output Commands: Next, have student groups modify 
the program so that there is a unique sensory input (input for the touch sensor—
Single Click, Double Click, and Press Hold) that can control each of the three 
sensory outputs, and each sensory output is different than the commands in the 
Programming Example. Challenge students to document their process, and ask 
them the following questions:

• How did you change the command that CAUSED  the servo to move? 

• What was the effect on the sensory output of the servo? 

• How did you change the command that CAUSED  the LEDs to function?

• What was the effect on the sensory output of the LEDs?

• How did you change the command that CAUSED  the speaker to function?

• What was the EFFECT  on the sensory output of the servo? 

Making the program your own: Ask students to investigate in the app interface to 
determine what other commands can be substituted for the existing commands 
in the Programming Example for each of the three components that control 
sensory output—LEDs, Speaker, and Servo. Have students discuss and create a 
plan to create a totally new program by focusing on how MODELS  of all kinds 
are important for testing solutions. In their discussion prompt them to specify 
the constraints, including consideration of scientific principles and other relevant 
knowledge that are likely to limit possible solutions. Challenge students to replace 
each existing command with something that is totally new for each component. 
Encourage students to incorporate new movements by creating their own Actions 
on the action tab. Once groups have completed the full customization, invite each 
group to present their unique program to the class.

SAMPLE
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E VALUATE Hitting the Snooze Button: Starting from the Programming Example, design and 
program a new alarm clock program that changes the sensory output of the Mybot 
robot and includes the function of a snooze button. The snooze button should have 
at least the following functionality;

1. It stops the initial alarm from going off.

2. It provides at least one additional alarm after it is silenced the first time.

3. Each of the three sensory output components obviously function in some 
capacity during operation. 

4. Each sensory output from the robot is significantly different from the 
Programming Example.

5. The touch sensor is incorporated to provide sensory input to the robot.

6. The alarm is easy to use and works every time. 

The design includes all six of the 
design criteria.

The student response exhibits 
the following aspects:

The design includes four out of 
six of the design criteria.

The design includes three or less 
of the design criteria.

THE ANSWERS 
DISPLAY ...

GOOD 
UNDERSTANDING 

EXCELLENT 
UNDERSTANDING 

LIMITED 
UNDERSTANDING 

L E S S O N 1  SA M P L E  R U B R I C

During instruction, student performances should include more crosscutting 
concepts and practices than those emphasized in the below Next Generation 
Science Standards (NGSS) Connections table and Learning Goals. The following 
tables summarize the additional concepts and practices incorporated during the 5E 
Lesson Plan.

 

G U I D I N G T H E  I N V E S T I G AT I O N

SAMPLE
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NGSS CONNECTIONS

MS-LS1–8  Gather and synthesize information that sensory 
receptors respond to stimuli by sending messages to the brain for 
immediate behavior or storage as memories.

N G S S  E L E M E N T S  D E V E LO P E D I N  T H I S  L E S S O N

OBTAINING, EVALUATING, AND 
COMMUNICATING INFORMATION

Gather, read, and synthesize information from multiple appropriate 
sources and assess the credibility, accuracy, and possible bias of each 
publication and method used, and describe how they are supported 
or not supported by evidence. (MS-LS1–8)

LS1 .D: INFORMATION PROCESSING

Each sense receptor responds to different inputs (electromagnetic, 
mechanical, chemical), transmitting them as signals that travel along 
nerve cells to the brain. The signals are then processed in the brain, 
resulting in immediate behaviors or memories. (MS-LS1–8)

CAUSE AND EFFECT

Cause and effect relationships may be used to predict phenomena in 
natural systems. (MS-LS1–8)

MS-ETS1–1  Define the criteria and constraints of a design 
problem with sufficient precision to ensure a successful solution, 
taking into account relevant scientific principles and potential 
impacts on people and the natural environment that may limit 
possible solutions.

ASKING QUESTIONS AND DEFINING 
PROBLEMS

Define a design problem that can be solved through the development 
of an object, tool, process, or system and includes multiple criteria 
and constraints, including scientific knowledge that may limit 
possible solutions. (MS-ETS 1–1)

ETS1 .A: DEFINING AND DELIMITING 
ENGINEERING PROBLEMS

The more precisely a design task’s criteria and constraints can be 
defined, the more likely it is that the designed solution will be 
successful. Specification of constraints includes consideration of 
scientific principles and other relevant knowledge that are likely to 
limit possible solutions. (MS-ETS 1–1)

INFLUENCE OF SCIENCE , ENGINEERING, 
AND TECHNOLOGY ON SOCIETY AND THE 
NATURAL WORLD

All human activity draws on natural resources and has both short- 
and long-term consequences, positive as well as negative, for the 
health of people and the natural environment. (MS-ETS 1–1)

The uses of technologies and limitations on their use are driven by 
individual or societal needs, desires, and values; by the findings of 
scientific research; and by differences in such factors as climate, 
natural resources, and economic conditions. (MS-ETS 1–1)
Models can be used to represent systems and their interactions—
such as inputs, processes and outputs—and energy, matter, and 
information flows within systems.

Bolded elements are intentionally developed in the Lesson; overlapping elements may be developed as well (for 
example, see Guiding the Investigation above).SAMPLE
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U S I N G A D D IT I O N A L  S C I E N C E  A N D E N G I N E E R I N G P R AC TI C E S*

SCIENCE AND ENGINEERING 

PRACTICE (SEP)

Asking Questions (Science) and 
Defining Problems (Engineering)

Developing and Using Models

USE IN THIS LESSON

(IN ADDITION TO THOSE LISTED ABOVE)

Ask students to IDENTIFY  how modifying the command will 
result in a desired outcome.

What sense does this MODEL  in humans?

Ask student groups to collaborate in creating an illustrated 
explanation of how the robot functions as a MODEL  for an 
alarm clock using the answers to the questions above. 

Prompt groups to approach their illustrated explanation in 
terms of DEVELOPING A MODEL TO GENERATE DATA 

TO TEST IDEAS ABOUT A DESIGNED SYSTEM THAT 

INCLUDES information on when and how sensory INPUT 
and sensory OUTPUT  are involved.

Have students discuss and create a plan to create a totally 
new program by focusing on how MODELS  of all kinds are 
important for testing solutions.

SAMPLE
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U S I N G A D D IT I O N A L  C R O S S C U T T I N G CO N C E P T S*

CROSSCUTTING CONCEPT 

(CCC)

Systems and System Models

USE IN THIS LESSON

(IN ADDITION TO THOSE LISTED ABOVE)

How do senses work as a SYSTEM  with components, and 
interactions like information inputs or signal outputs? 

Ask students to elaborate on how the robot works as a 
SYSTEM  and the options that are available in the commands 
as they appear in the Programming Example.

Prompt groups to approach their illustrated explanation in 
terms of DEVELOPING A MODEL TO GENERATE DATA 

TO TEST IDEAS ABOUT A DESIGNED  SYSTEM  THAT 

INCLUDES  information on when and how sensory INPUT 
and sensory OUTPUT  are involved.
What is the sensory INPUT  you receive from the robot?
What sensory INPUT  can you provide to the robot?
What does the sensory INPUT  you can provide to the robot 
CAUSE  it to do?

* See Appendixes F and G of the NGSS, 2013.

SAMPLE




