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U N IT  S E Q U E N C E  16-25 sessions (60 minutes each)

LESSON

UNIT INTRODUCTION

1 session  
(60 minutes)

LESSON 2:  
THE GIFT OF SIGHT

3-5 sessions 
(60 minutes each)

LESSON 4:  
IMPROVED MESSAGE 
SENDING

4-6 sessions 
(60 minutes each)

LESSON 1 :  
RISE AND SHINE!

4-7 sessions  
(60 minutes each)

LESSON 3:  
SENDING A MESSAGE

3-5 sessions 
(60 minutes each)

DRIVING QUESTION DESCRIPTION

How can humans and  
robots communicate using 
the senses?

How do humans see and 
process light?

What makes for a successful 
communication system?

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 research the sensory systems 
before focusing on how human vision 
works. They spend time asking questions, 
researching answers to these questions, and 
exploring additional concepts uncovered 
during their research such as light and waves. 

Students build and test their communication 
systems from the plans they made in Lesson 
3. They present their initial iterations to the 
class as they observe what other groups 
have created. Students are then challenged 
to redesign their robot using a feature they 
observed another group utilizing.

How does Mybot respond to 
sensory input?

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

In this lesson, students expand on their 
knowledge of the five senses by considering 
which sense organs are associated with 
each sense, how humans respond to things 
they sense, and which senses are used 
when we wake up each morning. Students 
create comic strips, conduct research, create 
presentations, and build a robot as they 
explore these science concepts.

Students explore verbal and nonverbal 
communication systems so that they can 
design a system that will allow the Mybot to 
communicate a message to another team.

UNIT WRAP-UP/
ASSESSMENT

1 session 
(60 minutes)

How can humans and  
robots communicate using 
the senses?

Students answer the driving question using 
the experiences they have had throughout 
this unit.SAMPLE
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D R IV I N G Q U E S TIO N
How does Mybot respond to sensory input?

D E SC R I PT IO N
In this lesson, students expand on their knowledge of the five senses by considering which sense organs are 
associated with each sense, how humans respond to things they sense, and which senses are used when we wake 
up each morning. Students create comic strips, conduct research, create presentations, and build a robot as they 
explore these science concepts.

LE AR N I N G G OAL S
S T U D E N T S  W I L L :

 • CREATE  a comic strip representing a moment in time that incorporates the senses.

 • GATHER , READ , and SYNTHESIZE  information on the five senses.

 • BUILD  the Mybot robot.

 • INVESTIGATE  the operation of the Mybot robot to determine outputs and inputs.

 • ANALYZE  and DISSECT  the sample program for the Mybot robot.

LE S SO N 1

Rise and Shine!

G E T TI N G S TARTED
T I M E  E S T I M AT E

4-7 sessions (60 minutes each)

M AT E R I A L S  FO R E AC H G R O U P

 • UKIT Intermediate

 • 1 Bluetooth-enabled device with the uKit EDU app installed

 • Crayons, colored pencils, and/or markers

 • Internet-enabled device

 • Optional: Teacher-provided comic strips

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

 • A Robot for the Senses Interactive Student Notebook

 • Unit Vocabulary 

 • "Elements of Comics"

4-LS1-1

4-LS1-2

MS-LS1-3

MS-LS1-8

STANDARDS

SAMPLE

https://docs.google.com/presentation/d/1Wvq82dCXi08EK--HZTns-CEQZulJ5kgRIDN1d8VoWt4/edit?usp=sharing
https://differenceengine.sg/for-educators/elements-of-comics/
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CELL

SENSOR

OUTPUT

SERVO MOTOR 
(SERVO)

INPUT

STIMULI

SENSE

INFRARED (IR) 
SENSOR

SENSE ORGAN

REACTION

TOUCH SENSOR

any one of the very small parts that together form all living things; the basic 
structural unit of living things that is made up of cytoplasm enclosed by a 
membrane and that typically includes a nucleus and other smaller parts that 
perform specific functions necessary for life

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

something (such as power, a signal, energy, or data) that is produced by a 
machine or system

a self-contained electric device that rotates or pushes parts of a machine  
with precision

something (as power, a signal, energy, or data) that is put into a machine or system

something that causes something else to happen, develop, or become more 
active; something that causes change or a reaction

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

detects objects by emitting infrared light from a special LED; also referred to 
as an IR sensor

a part of the body (as the eye or nose) that contains special cells that receive 
stimuli (as light) and activate associated nerves so that they carry impulses to 
the brain

a response of the body to a stimulus

detects pressure on its touchpad

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.

 • Review the Evaluate section for this lesson and consider how students will be assessed. This will determine the 
need to print assessment materials or provide additional materials for students to record their responses. 

 • "Comic characteristics" 

 • Comic Strip Template 1

 • Comic Strip Template 2

 • Comic Strip Template 3

 • Five Senses Table

 • "input and output devices for kids"

SAMPLE

https://www.viki.si/comic-characteristic/
https://www.yout-ube.com/watch?v=A4z-kMAPwbE
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E N G AG E

Ask students to think about how they wake up in the morning and which of the five SENSES  are involved in this 
process. Do they use an alarm clock or a light? Does someone wake them up? Does the smell of breakfast cooking 
get them out of bed?

Now ask students to consider their REACTION(S)  to whatever woke them up. Why did they react at all? What 
caused them to react? Is their reaction the same each time? Why or why not? 

Explain to students that they are going to illustrate how they wake up through the creation of a comic strip. Ask 
students if they are familiar with comic strips or comic books. For those that are, ask them to share what elements 
make a comic book or strip different from other printed resources such as books and newspapers. If possible, 
show students examples of comic strips collected from newspapers or online or check out some comic books 
from the library to share. Point out the different features so students have an idea of what they are creating. Check 
out "Elements of Comics" or "Comic characteristics" for more information.

Before students create their comic strip, they should plan it out. Planning could include a storyboard, a list or order 
of events, a script, a resource like this "Comic Strip Planning Sheet," and so on. Allow students time to plan on their 
own and/or with others as they might collect more ideas this way. 

When they are ready, share Comic Strip Templates 1, 2, and 3 with the students, allowing them to use the one that 
they think will work best with their planned sequence. Encourage students to be detailed and creative with these 
comic strips as they will be sharing them with the class. 

Take the completed comic strips and post them around the room. Have students tour the room, reading the 
comic strips along the way. Students could take notes on how each student was awoken in their comic or what 
senses were at work. They could also vote on elements of the comic, such as Best Sequence, Best Captions, Best 
Illustrations, and so on. 

Once all comic strips have been reviewed, have students share their thoughts or notes. Did one comic strip stand 
out among the others? Why? Was one funnier or more colorful? Did one do a better job of emoting what it felt like 
to wake up? Discuss the comic strips, along with the senses, as a class.

E X P LO R E

With the comic strips, students illustrated how they wake up every day and what senses are involved in that 
process. In small groups or pairs, have students discuss why and how senses are involved. Once they have had a 
chance to discuss, ask for groups or pairs to share their thoughts with the class. 

Share with students that each of our five senses is associated with a SENSE ORGAN . These organs are 
composed of CELLS  that receive STIMULI  that is then passed to our brain, thus causing us to react. Keep this 
description general for now as students will research this topic further in the next lesson. Ask students what the 
sense organs are for each of the five senses. How do these organs help us function? 

Split students into five groups assigning each group one of the five senses. Each group will need at least one 
Internet-enabled device or other research resources and each student should have a copy of the Five Senses 
Table. This resource will also be utilized in the next lesson.

5 E  LE S SO N PL AN 

 • Ensure available devices have the uKit EDU app installed with the UKIT Intermediate curriculum downloaded.

 • Determine student groups of 2-4 for this unit. Ideally, students would stay in the same groups throughout this 
unit as they will share the same UKIT and redesign together. Activities that are conducted without the robot or 
the kit could be composed of different groups of students, if preferred. 

 • If time permits, build the Mybot robot so you know what is expected of your students. This will also allow you 
to better assist them as they build.

 • Note: Students will continue to use the Mybot robot in the remaining lessons. To save on time, the robot 
should be kept intact until students are directed to redesign it.

SAMPLE

https://differenceengine.sg/for-educators/elements-of-comics/
https://www.viki.si/comic-characteristic/
https://www.readwritethink.org/sites/default/files/resources/lesson_images/lesson195/comic-strip-planning.pdf
https://ubtecheducation.com/apps-and-software/
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Explain to the class that each group will be responsible for researching and presenting on one of the five senses. 
The presentations will need to be informative enough that the other students can add the needed information for 
these senses to their tables. 

Review the resource with students first to ensure they understand what information to collect. A few of the 
columns could be completed at this time based on the discussions that have already occurred. Depending on the 
needs of your class, additional information could be collected or expanded on to meet additional standards. 

It might be best to give students a time limit for their research, the planning of their presentations, and the 
presentations themselves. This activity will most likely take a minimum of two class periods to complete with the 
presentations included. Any additional presentation criteria or constraints should be shared with the students now.

Once all groups are finished with their presentations and have practiced a few times, have them present to 
the class. The students watching the presentation should complete their Five Senses Tables throughout the 
presentations or at the end if you are recapping as a class. If you are allowing for Q&A at the end of each 
presentation, make sure to allot time for it and let students know it will occur prior to them presenting.

Following the presentations, ensure students have all the needed information to complete their table. If they 
have open spaces, now would be the time for them to ask questions, get clarification on concepts they might 
have missed, or work with others to confirm the information that has been collected. If not being collected for an 
individual grade, this would be a great time to review the completed resource as a class.

E X P L A I N

As students found out in the last activity, there are robotic sensors that can be associated with our human senses. 
These SENSORS  allow robots to understand and interact with the surrounding world as they are able. If needed, 
take some time to review and discuss the completed senses/sensors columns of the Five Senses Table resource 
the students worked on in the Explore section of this lesson. You could also share insights from "Automation and 
The Body: Inputs and Outputs vs. Senses and Muscles."

Split students into groups of 2-4 with one UKIT Intermediate set per group. If your kits have not been unpacked 
and organized yet, this would be a great time to do this as the students can help with the process. If they have 
been unpacked, ask students to locate any sensors in the kit. 

Students should have found, either through looking at the Quick Start Guide or by recalling prior knowledge from 
their research, the INFRARED SENSOR  and the TOUCH SENSOR . Make sure that each group finds the two 
sensors and understands which one is which. 

Spend some time discussing each sensor with students including what INPUT  each takes in and what, if anything, 
it outputs. Additional information for each one can be found below: 

 • IR sensor: detects objects and movement by emitting infrared light from a special LED to gauge how far an 
object is from the sensor (received by the detector LED)

 ■ To learn more about how an IR sensor works, watch this video by Playful Technology. 

 • Touch sensor: detects different types of pressure (sensory input) on its touchpad through a single press, 
double press, or long press

If they are not already listed on the Five Senses Table resource, have students add these two sensors into the 
applicable spaces. 

Now ask students to find the other two parts that OUTPUT  information: the LED lights and the speaker. How 
could these parts tie back to our senses? Explain that because these parts do not take information in, they are not 
considered sensors. Show "input and output devices for kids" to your students for more examples of these devices. 

If time permits, move onto the Elaborate section where students will begin building the Mybot robot. If you are at 
the end of the class period, have students put everything back in the UKIT bin and ensure it is ready for the next class.

E L A B O R AT E

Place students in groups of 2-4 with one Bluetooth-enabled device for each group. Using the Intro to uKit EDU 
App resource as a guide, walk students through accessing the app and locating the Mybot robot build. What 
real-life item does the Mybot robot remind them of? An alarm clock.

SAMPLE

https://www.armiusa.org/news/2018/5/30/automation-and-the-body-inputs-and-outputs-vs-senses-and-muscles
https://www.armiusa.org/news/2018/5/30/automation-and-the-body-inputs-and-outputs-vs-senses-and-muscles
https://www.yout-ube.com/watch?v=Y6sGoqSujlQ
https://www.yout-ube.com/watch?v=A4z-kMAPwbE
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Prior to having students build the robot, have them access the parts list and review which parts they discussed in 
the previous activity are included in this build. Touch sensor, LED light, and speaker. Take this time to also point out 
and discuss the SERVO MOTOR , the Main Control Box (MCB), and any additional parts you feel could use some 
explanation. Ask students to hypothesize how they think all of these parts will perform once the robot is built. Do 
they have any predictions for what movement(s) or output(s) will occur? 

Give each group a UKIT Intermediate set and ask them to complete the Mybot build. As groups finish up, walk them 
through connecting their Mybot to their device as well as accessing the example program using the linked resources. 

Note: The speaker will require an additional Bluetooth connection aside from connecting to the MCB. The app will 
prompt you to do this, but know that you will have to connect it through your device's Bluetooth settings outside 
of the app. 

Have each group run the example program noting the outputs that occur and any inputs that are needed. Once 
they become familiar with how the robot performs, ask them to analyze the blocks that are being used within 
the example program. Which blocks are associated with each output? How can those outputs be changed or 
adjusted? What purpose do those outputs serve with the build?

E VA LUAT E

Have students reflect on this lesson by answering the following questions either as a class or individually: 

 • How do humans sense the world around them? 

 • What happens once your body senses something? 

 • How do these senses and sense organs help you in life? What things do they help with? 

 • How is the Mybot like an alarm clock? How is it different? 

 • List the inputs/outputs of the Mybot robot. 

 • How does Mybot respond to sensory input? Does it respond this way each time? Why or why not? 

 • If you could change something about Mybot, what would you change and why?

Informal Assessment Ideas

 • Observation

 ■ Students were active participants during the hands-on activities and contributed to all class or group discussions.

 ■ Student groups built and successfully tested the Mybot robot.

 • Self-Assessment Rubric

 ■ Ask students to rate the following:

 ■ Participation in discussions and activities

 ■ Understanding of science content

 ■ Confidence level building the Mybot robot

 ■ Understanding of the example code and the uKit EDU app

Formal Assessment Ideas

 • Written Response Rubric

 ■ Score written responses to questions posed in this lesson using a rubric. Consider focusing on the driving 
question, science content, and/or learning goals for this lesson.

D I FFER ENTIAT IO N
S I M P L I F Y  T H I S  L E S S O N

 • Introduce all vocabulary and scientific concepts prior to teaching the lesson. 

 • Spend additional time on the five senses as needed.

SAMPLE
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TA K E  T H I S  L E S S O N TO T H E  N E X T  L E V E L

 • Students could research senses aside from the five basic senses. A resource on additional senses has been 
provided for you in the Teacher Background section for this lesson.

 • Challenge student groups to plan and create a new alarm clock program that changes the sensory output of 
the Mybot robot and includes added functionality for the snooze button (touch sensor). The new program 
should have at least the following functionality: 

 ■ The touch sensor provides at least one additional alarm after it is silenced for the first time. 

 ■ Each sensory output from the robot is significantly different from the provided example program. 

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

C ROS S - CU R R I CU L AR  E X TEN S IO N S
T E C H N O LO GY/ H I S TO RY

 • Have students research the history of the alarm clock and create a timeline using images or past alarm clocks 
as reference. Students should note the technological advances, along with the inputs/outputs, for each model.

S C I E N C E

 • Have students consider animals, their senses, and how they respond to stimuli. Examples could be shared of 
animals that are common to the area. How do these animals respond to danger? To humans? To noise?

SAMPLE
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S TAN DAR DS

NGSS  
STANDARD

4-LS1-1

MS-LS1-8

4-PS4-1

4-PS3-2

4-PS3-4

MS-LS1-3

4-LS1-2

MS-PS4-2

4-PS4-2

MS-PS4-3

4-PS4-3

3-5-ETS1-1

DESCRIPTION
LESSON(S)  
COVERED
1        2        3        4

Construct an argument that plants and animals have internal and external 

structures that function to support survival, growth, behavior, and reproduction.

Gather and synthesize information that sensory receptors respond to stimuli by 

sending messages to the brain for immediate behavior or storage as memories.

Develop a model of waves to describe patterns in terms of amplitude and 

wavelength and that waves can cause objects to move. 

Make observations to provide evidence that energy can be transferred from 

place to place by sound, light, heat, and electric currents.

Apply scientific ideas to design, test, and refine a device that converts energy 

from one form to another.

X X

X X

X

X X

X

X

X

Use argument supported by evidence for how the body is a system of 

interacting subsystems composed of groups of cells.

Use a model to describe that animals receive different types of information 

through their senses, process the information in their brain, and respond to 

the information in different ways.

Develop and use a model to describe that waves are reflected, absorbed, or 

transmitted through various materials.

Develop a model to describe that light reflecting from objects and entering 

the eye allows objects to be seen.

Integrate qualitative scientific and technical information to support the 

claim that digitized signals are a more reliable way to encode and transmit 

information than analog signals.

Generate and compare multiple solutions that use patterns to transfer 

information.

Define a simple design problem reflecting a need or a want that includes 

specified criteria for success and constraints on materials, time, or cost.

X X

X X

X

X

X

X

X

X

X

X

3-5-ETS1-2
Generate and compare multiple possible solutions to a problem based on 

how well each is likely to meet the criteria and constraints of the problem.
X XSAMPLE

https://www.nextgenscience.org/pe/4-ls1-1-molecules-organisms-structures-and-processes
https://www.nextgenscience.org/pe/ms-ls1-8-molecules-organisms-structures-and-processes
https://www.nextgenscience.org/pe/4-ps4-1-waves-and-their-applications-technologies-information-transfer
https://www.nextgenscience.org/pe/4-ps3-2-energy
https://www.nextgenscience.org/pe/4-ps3-4-energy
https://www.nextgenscience.org/pe/ms-ls1-3-molecules-organisms-structures-and-processes
https://www.nextgenscience.org/pe/4-ls1-2-molecules-organisms-structures-and-processes
https://www.nextgenscience.org/pe/ms-ps4-2-waves-and-their-applications-technologies-information-transfer
https://www.nextgenscience.org/pe/4-ps4-2-waves-and-their-applications-technologies-information-transfer
https://www.nextgenscience.org/pe/ms-ps4-3-waves-and-their-applications-technologies-information-transfer
https://www.nextgenscience.org/pe/4-ps4-3-waves-and-their-applications-technologies-information-transfer
https://www.nextgenscience.org/pe/3-5-ets1-1-engineering-design
https://www.nextgenscience.org/pe/3-5-ets1-2-engineering-design
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3-5-ETS1-3

MS-ETS1-4

MS-ETS1-2

MS-ETS1-3

Plan and carry out fair tests in which variables are controlled and failure points 

are considered to identify aspects of a model or prototype that can be improved.
X

Develop a model to generate data for iterative testing and modification of a 

proposed object, tool, or process such that an optimal design can be achieved.

Evaluate competing design solutions using a systematic process to 

determine how well they meet the criteria and constraints of the problem.

Analyze data from tests to determine similarities and differences among 

several design solutions to identify the best characteristics of each that can 

be combined into a new solution to better meet the criteria for success.

X X

X

X

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.

X X

SAMPLE

https://www.nextgenscience.org/pe/3-5-ets1-3-engineering-design
https://www.nextgenscience.org/pe/ms-ets1-4-engineering-design
https://www.nextgenscience.org/pe/ms-ets1-2-engineering-design
https://www.nextgenscience.org/pe/ms-ets1-3-engineering-design
https://www.nextgenscience.org/pe/ms-ets1-1-engineering-design
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© 2022 UBTECH Education, 767 S. Alameda St., Suite 250, Los Angeles, CA 90021

All rights reserved. This guide and related documentation are protected by copyright and are distributed under licenses  

restricting their use, copying, and distribution. No part of this guide or related documentation may be reproduced  

in any form by any means without the prior written authorization of UBTECH Education. 

By honoring our copyright, you enable us to continue investing in the creation of resources for education.

SAMPLE
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