Introduction
The LEGO® Pneumatics Set from LEGO Education is a great way to
teach and learn about the science of compressed air and how it
relates to the real world.

Who is it for?
The LEGO Pneumatics Set is designed for use in middle school
and junior high school classrooms. Focusing on grades six through
eight, the pneumatics curriculum can easily be adapted and used
at the high school level as well.
Teacher materials provide step-by-step guidance to effectively
relate pneumatic principles to students through a variety of handson activities and class-lead discussions. Student materials use
instruction, investigative questioning, and helpful hints to ensure
progress and provide scientific understanding. Both you and your
students will be successfully guided through the curriculum as you
explore the world of pneumatics.

What is it for?
LEGO Education science and technology solutions enable students
to behave as technical investigators by providing them with tools
and tasks that promote scientific inquiry. By using LEGO solutions,
students are encouraged to pose ‘What if...?’ questions. They make
predictions (hypotheses), test behaviors of models, and record and
present findings.
The ‘Pneumatics’ curriculum pack presents scientific and technical
concepts in a motivating and exciting way that will encourage
creativity and teamwork among students. These activities allow for
the integration of a wide range of science, design, technology, and
mathematical concepts, thus supporting a highly efficient learning
experience. These activities also enable teachers to partially
cover the following Crosscutting Concepts and overall Science
and Engineering Practices, which have been set forth in the Next
Generation Science Standards (NGSS).
Science and Engineering Practices:
• Asking questions (for science) and defining problems (for
engineering)
• Developing and using models
• Planning and carrying out investigations
• Analyzing and interpreting data
• Using mathematics and computational thinking
• Constructing explanations (for science) and designing solutions
(for engineering)
• Engaging in argument from evidence
• Obtaining, evaluating, and communicating information
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Crosscutting Concepts:
• Patterns
• Cause and Effect (Mechanism and explanation)
• Scale, Proportion, and Quantity
• Systems and System Models
• Energy and Matter (Flows, cycles, and conservation)
• Structure and Function
• Stability and Change

What is in it?
The set consists of 31 elements including pumps, cylinders, and
valves – many of which are unique to this product. All of the
elements and the building instruction booklets fit into the bottom
section of the storage box.
The activity pack consists of 14 principle model activities, four main
activities, and two designing and making activities.
The set is both easy to use and easy to manage within a classroom
setting, providing the ideal tool for effective hands-on learning!

Building Instructions Booklets
Unique to LEGO® Education science and technology solutions is
the Buddy Building instruction booklet. Combining teamwork with
learning, these booklets are designed for groups of two students.
Each buddy (student) is provided a booklet (A or B) and is required
to build only half of the model. After each buddy completes his or
her portion of the assembly, the two work as a team to construct the
final, more sophisticated and powerful model.
Teacher’s Notes
In the Teacher’s Notes, you will find activities as well as questions,
answers, hints and ideas for further investigations.
Every activity is carefully linked to the overall objectives of the
science, and design & technology curriculum. At the start of each
activity, we list the outcomes unique to that particular activity. The
outcomes that are common to all activities are listed in the section
called ‘What are the curriculum highlights?’. We also list the specific
vocabulary focus and the additional
materials needed for each activity.

Robot Arm

Robot Arm

Teacher’s Notes

Construct

Contemplate

Build the Robot Arm
(All of book 4A and book 4B to page 19, step 19)

What is the most energy efficient sequence?

Teacher’s Notes

Find out which sequence is the most energy
efficient for picking and placing objects.
First, predict which sequence of strokes is the
most energy efficient at picking and placing
a piece of paper. Your sequence must start
in the resting position, use all six movements
at least once, and then return to the resting
position.
Record your predictions on the worksheet.
Then, test your sequence of strokes and note
the loss of pressure after each stroke.
Start with about 36 PSI (or 2.5 bars of
pressure).
Record your findings on the worksheet and
graph paper.

• Pump air into the system and use
the manometer to detect whether there is
an air leak.

Test several times to make sure your results
are consistent.
Then, change the order of the strokes and try
again. Is your sequence more or less efficient?

• Try all valve settings and check all moving
parts to ensure that they move freely.

• Turn the arm to its resting position: turned to
the far right, arm up, grippers open.
Then, empty the air tank.

Hint:
The easiest way to
empty the air tank is
to disconnect the tube
going from the air tank to
the valve.

Stroke
A
B

My Sequence
Arm down
Grip close

C

Arm up

D

Arm turn left

E

Arm down

F

Grip open

G

Arm up

H

Arm turn right

Have students reflect on their investigations
by asking questions such as:
• What did you predict would happen and
why?
It takes eight strokes to complete the work
cycle and return to the resting position.
If the object is dropped without lowering
the arm it can be done in six strokes.
• What type of lever is the gripper?
What type of lever is the arm lift?
The gripper is a complex third class lever
linkage. The arm lift is a third class lever, too.
• Explain the data shown on the pressure
graph?
The small cylinder uses much less air
resulting in less pressure loss than the big
cylinders. See Stroke B and F.
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Student Worksheets
The student worksheets guide the students through the
investigations without requiring too much assistance from you. They
will predict, test, take measurements and record data, and change
the models to compare and contrast findings, and finally draw
conclusions.
You can ask the students to compare their worksheets and share
their findings with each other for a greater understanding of the
concepts they have just explored. You could also use the students’
findings as an opportunity to discuss concepts, such as fair testing
and variables.

Student Worksheet

Student Worksheet

Robot Arm

Robot Arm

How good are you at operating the robot?

My
Prediction

Find out how quickly and accurately you can pick and place
pieces of paper from one circle to another circle.

Name(s):

First, predict how many pieces of paper you can accurately
place inside the circle within 30 seconds.

My
Findings

Test 1

Then, test how many pieces of paper you can accurately
place inside the circle within 30 seconds.

Build the robot arm and investigate how to make
the most energy efficient sequence of strokes.

Test 2

Repeat the test three times to see if your speed and
accuracy improve.

Build the Robot Arm

Test 3

(All of book 4A and book 4B to page 19, step 19)
• Pump air into the system and use the manometer to detect
whether there is an air leak.
• Try all valve settings and check all moving parts to ensure
that they move freely.
• Turn the arm to its resting position: turned to the far right,
arm up, and grippers open. Then, empty the air tank.

Optional: My Amazing Pneumatic
What is the most energy efficient sequence?

Stroke

Find out which sequence is the most energy efficient for
picking and placing objects.

!

Invent a new and useful machine that uses the same mechanisms as the robot arm but does a different job.
Sketch it and explain the three most important features.

My Sequence

A

First, predict which sequence of strokes is the most energy
efficient at picking and placing a piece of paper. Your
sequence must start in the resting position, use all six
movements at least once, and then return to the resting
position.

B
C

Then, test your sequence of strokes and note the loss of
pressure after each stroke.
Start with about 36 PSI (or 2.5 bars of pressure).

D
E

Test several times to make sure your results are consistent.
Record your findings on graph paper.
Change the sequence of strokes. Test your new sequence
to determine if it is more or less efficient.

F
G
H

Explain your findings:

Optional: Further Research
Describe some of the industries and jobs for which the robot arm can be used and what some of its limitations may be.
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At the end of each activity, the students are challenged to invent
and sketch a device that applies the major concepts they have just
explored. This is ideal as an extra challenge or homework project.

Assessments
Assessment materials are provided for all four of the activities and
the six problem-solving activities.
What learning goals are assessed?
• Activity Assessment
Practices of Scientists & Engineers and Crosscutting Concepts:
A rubric page on which students can evaluate their activity work
according to learning goals based on two NGSS Practices and one
theme from the NGSS Crosscutting Concepts.

Self-Assessment

Scissor Lift
Name(s):

Date:

NGSS GOALS

BRONZE

SILVER

GOLD

PLATINUM

1. Student work related to this Crosscutting Concept:
In this project, we tested how many pumps were required to lift two different scissor lift designs with and without
weight. We explained our findings on our student worksheet.
Cause and effect
- Mechanism and
explanation:
Use cause and effect
relationships to explain
observations in designed
systems.

• We explained similarities
and/or differences in
the number of pumps
required to lift scissor lift
A vs. B.

• We met Bronze.
• We communicated what
caused what we observed
(the effect).

• We met Silver.
• Our cause and effect
explanations describe the
roles of weight and height
in our observations.

• We met Gold.
• We identified additional
‘effects’ (such as force
required to pump, time
to lift, or loss of pressure)
and proposed causes for
those effects.

2. Student work related to this Practice:
In this project, we built a model of a scissor lift to test ideas about how much air is required to lift the mechanism to
different heights with different loads.
Developing and using
models:
Develop and use a model to
test ideas about designed
systems including those
representing inputs and
outputs.

• We built our scissor lift
model.
• We pumped air into the
system to make sure it
moved smoothly.
• We checked the system
for leaks.

• We met Bronze.
• We completed our
investigation of scissor
lifts A and B.

• We met Silver.
• We completed our
investigation of scissor
lifts C and D.

• We met Gold.
• We proposed new
design ideas to improve
our scissor lift (lift more
weight, lift higher, etc.).

3. Student work related to this Practice:
In this project, we invented a new and useful machine that uses the same mechanism as the scissor lift. We sketched
our machine and described its three most important features.
Obtaining, evaluating, and
communicating information:

• We sketched our new
machine design.

Integrate qualitative and/
or quantitative information
in written text with visual
displays to clarify claims
and findings.

• We met Bronze.
• We explained one feature
of our machine.

• We met Silver.
• We explained two more
features of our machine.

• We met Gold.
• We created and
shared our diagram
and explanation with
classmates.
• We revised our work and
made it more clear for our
classmates to understand.

Notes:
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• Problem-Solving Assessment
Evaluate Design, Creativity, and Collaboration: A rubric page on
which students can evaluate their problem-solving work according
to the engineering-related learning goals from the NGSS and a
set of learning goals that are prominent in both the Common Core
State Standards and 21st century skill set, specifically:
• How well did their design meet the requirements of the design
brief?
• How creative was their solution?
• How well did their team work together?

Self-Assessment

Problem Solving Activity:
Name(s):

Date:

GOALS
Design Brief:
Understand the problem,
develop prototypes
to solve it, test those
prototypes and revise
your design to make it
better.

Creativity:
Come up with inventive
and creative solutions
to problems. Consider
multiple solutions.

BRONZE
• Our design met the
goals or criteria
defined by the activity.

SILVER

GOLD

PLATINUM

• We met Bronze

• We met Silver

• We met Gold

• We tested our
prototype multiple
times.

• We made at least two
improvements.

• We tested at least two
different designs.
• We picked the best
design, tested it,
and made several
improvements.

• We made at least one
improvement.

• We started the activity
and have at least one
possible solution that
looks reasonable.

• We brainstormed two
to three ideas.

• We brainstormed more
than three ideas.

• We brainstormed many
ideas.

• We built a working
model to solve the
problem.

• We built an effective
model to solve the
problem.

• We built and tested
prototypes for at least
two ideas.

• We sometimes worked
together well but
some team members
did more work than
others or we needed
help from the teacher
to resolve some
disagreements.

• We generally worked
together well, providing
help and support to
each other.

• We worked together
well, providing help and
support to each other.

• We built an original and
effective model that
solves the problem.

Collaboration:
Work is shared
effectively and the team
encourages and helps
each other.

• The work was shared
fairly evenly among the
group members.

• The work tasks were
shared evenly.

• We worked
together unusually
well, overcoming
unexpected obstacles
by working together as
a team.

• We addressed issues
that arose.

• We actively helped and
supported each other.
• We addressed issues
that arose with honest,
constructive feedback.

Notes:
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Each rubric includes four levels: Bronze, Silver, Gold and Platinum.
The intention is to help students reflect on what they have done
well in relation to the learning goals and what they might do better.
Students can write comments or questions in the ‘Notes’ column.
Students should mark the rubric. If you prefer to emphasize
formative assessment, ask the students to record dates in the rubric
that correspond to their completion of each level.
You can also use the rubrics for your own evaluation of the students’
work, marking in the appropriate column, and writing optional
comments in the ‘Notes’ column.
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• Observation Checklist
If a more science and engineering practices based approach to
assessment is required in the problem-solving activities, you can
use the Observation Checklist provided in the Teacher’s Notes to
record your students’ grades.

Scissor Lift

Assessment

Observation Checklist Part 1

Name(s)

Science and Engineering Practices
Grade 6-8
Use the Bronze (1), Silver (2), Gold (3), and Platinum (4) proficiency
level descriptions, or another assessment scale that is relevant to
your school context.
Practice 1: I observed students asking questions
a

to seek more information.

b

to seek evidence for a claim.

c

to challenge a claim or interpretation of data.

d

to identify and understand independent and dependent variables.

e

that can be investigated in this class.

Practice 2: I observed students developing and/or using a model
a

to explore its limitations.

b

to explore what happens when parts of the model are changed.

c

to show the relationship between variables.

d

to make predictions.

e

to generate data about what they are designing or investigating.

Practice 3: I observed students planning and carrying out investigations

You can use the Bronze (1), Silver (2), Gold (3), and Platinum (4)
proficiency level descriptions, or use one that is relevant to your
school context.
Where can I find the assessment materials?
You can find the assessment materials in the Teacher’s Notes for
each activity and problem-solving activity.

a

that included independent and dependent variables and controls.

b

that included appropriate measurement and recording tools.

c

that tested the accuracy of various methods for collecting data.

d

to collect data to answer a scientific question or test a design solution.

e

to test the performance of a design under a range of conditions.

Practice 4: I observed students analyzing and interpreting data
a

by constructing graphs.

b

to identify linear and non-linear relationships.

c

to distinguish between cause and effect vs. correlational relationships.

d

by using statistics and probability such as mean and percentage.

e

to determine similarities and differences in findings.

f

to determine a way to optimize their solution to a design problem.

Notes:
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Three Levels of Progression
The “Advancing with Simple & Powered Machines” curriculum
pack consists of fourteen principle models, six activities, and two
designing and making activities. Each of these three components
represents one level of progression, and each of these is described
in more detail below.
Principle Models
The principle models introduce students to the basic concepts of
pneumatics and provide an opportunity to gain an understanding
of pneumatics. Students experiment with easy-to-build models
using progressive building instructions and activities. Each principle
model comes with a student worksheet that presents a selection of
words that will encourage students to use the correct terminology
associated with pneumatics, both in their investigations and
explanations.

Student Worksheet

Principle Models Activities

Air tank Piston rod
Valve

Tube

Pump

Air port

Designing and Making Activities
The goal of these activities is for students to design their own
solutions to various real life needs. Students learn to design and
create a solution, evaluate the process used, and communicate the
focus used to meet the design criteria. Each activity builds on the
knowledge, skills, and understanding gained from both the principle
and main activities.
The Teacher’s Notes for each designing and making activity provide
advice on how to evaluate the proposed solution. A picture of a
model solution is provided. You may use this to help students who
get stuck in the design process. Note that it is not the one and only
solution. You should always encourage students to design their own
solutions.

Tube

3A

Build 2A book 5 to step 7
Press down on the pump once.
Explain what happened and why.

Build 3A book 5 to step 10
Press down on the pump once.
Explain what happened and why.

2B

3B

Change the model as shown.
Press down on the pump once.
Explain what happened and why.

Change the model as shown.
Press down on the pump once.
Explain what happened and why.

Manometer
Piston

Air port

Cylinder

Pump

Force

2C
Keep pumping and after each pump
try pulling the cylinder piston rod up.
Explain what happened and why.

28

Student Worksheet

Student Worksheet

Stamping Press

How good are you at operating
the stamping press?

Name(s):

The faster you can operate the empty stamping press, the
more cost efficient it will be. Find out how many complete
work cycles you can finish within 30 seconds.

My
Prediction

Test 2

Then, test how many
complete work cycles you
actually finished.
Record your findings on
the worksheet.

Build the Stamping Press

Test 3

(All of book 3A and book 3B to page 14, step 12)
Next, try pressing different
objects of your own choice
and compare the number
of complete work cycles
you are able to finish.

• Pump air into the system and use the manometer to detect
whether there is an air leak.
• Try all valve settings and test if the stamping press can
do all four possible strokes: press down, press up, ejector
down, and ejector up. Make sure all moving parts move
freely.
• Then, move the press up, the ejector forward, and empty
the air tank.

Optional: My Amazing Pneumatic
How energy efficient is your press?

A

One complete work cycle is four ‘strokes’ in sequence: press
down, press up, ejector down, and ejector up. Find out how
repeated work cycles affect loss of pressure.

Then, test how stamping press A’s repeated work cycles
actually affect the loss of pressure.
Start with 36 PSI (or 2.5 bars of pressure). Test several times
to make sure your results are consistent.

Test each model several times to make sure your results
are consistent.
Record your results on graph paper.

My
Findings

Test 1

First, predict how many complete work cycles you can finish
within 30 seconds when using an empty stamping press.
Record your predictions on the worksheet.

Build the stamping press and investigate how
energy efficient it is.

First, predict how repeated work cycles affect the loss of
pressure when working with empty stamping press A.
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Stamping Press

Next, follow the same procedure for stamping presses B and
C.

These six activities connect with the concepts introduced by the
principle models and help students to prepare for the increasingly
difficult challenges they’ll meet in the problem-solving activities.

Valve

2A
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Activities
The six activities allow students to apply and develop their
knowledge of science and engineering design. These activities
create a positive learning environment and offer a complete
scientific learning process in which the students are able to make
predictions, build models, run tests, record data, make comparisons,
and improve their models in order to create a better solution.

Air tank Piston rod

Force

Cylinder

Student Worksheet

Principle Models Activities

Manometer
Piston

B

!

Invent a new and useful machine that uses the same mechanisms as the stamping press but does a different job.
Sketch it and explain the three most important features.

C

1
3
5
7
9
11
13
15
17

Explain your findings:

Optional: Further Research
Describe some of the industries and jobs for which the stamping press could be used and what some of its
limitations may be.
60
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Student Worksheet

Scarecrow

The Assignment
A local organic farmer has a lot of problems with birds eating his crops. He knows from
experience that when he runs into his field waving his arms wildly and jumping up and down the
birds fly away. Shouting at the birds without the movement, however, has little effect. He has tried
using a conventional scarecrow, which does not move. Although it frightened the birds away in
the beginning, they soon became used to it and it no longer makes any difference.
Your task is to design and make a pneumatic scarecrow model that moves in a way that will
scare off the birds that are trying to eat the farmer’s crops.
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The LEGO® Pneumatics Set provides students with the opportunity
to obtain an in-depth understanding of pneumatics through handson activities.
The sections ‘What is pneumatics?’ and ‘principle models’ will guide
you and your students through the basics of pneumatics. The four
main activities let students explore pneumatic concepts at work
and two designing and making activities that deal with pneumatics.
Also included is a curriculum section that pinpoints the key learning
concepts covered,
What is pneumatics?
This section presents the basics of pneumatics: what it is, how it
works, and how it is used. The section also features a guide to the
design and function of each of the elements, and includes four
pages you can print and display in your classroom. You may choose
to use this section as part of your own preparation and/or give it to
your students.

Classroom Management Tips
For Your First LEGO® Education Activity, and Beyond
1. Before Class
• Open one of the LEGO® brick sets and sort the bricks by following
the sorting suggestion on the back of the top card.
• Label the boxes so that you can recognize which box belongs to
which student(s).
• Download the curriculum pack from the URL that is printed on the
lid of each set.
• Try to complete the activity using the student worksheets.
2. During Class
• Let the students sort their LEGO brick sets at the beginning of the
first lesson.
• Have the students use the lid of their set as a working tray.
• Use a jar to collect stray pieces.
• Make adjustments in order to challenge the students who are
ready to improve and develop new skills.
• Allow time for students to use the self-assessment rubric when
they are done with the activity.
3. After Class
• Plan to stop the lesson with enough time to allow the students to
tidy up.
• If you did not finish the activity, store the LEGO sets and the
models so that they are ready for the next lesson.
• Evaluate the lesson.
• Book a LEGO Education training session if you need further
inspiration.
How do I handle the building instructions booklets?
For easy classroom management we suggest storing the building
instructions booklets in binders so that they are close-at-hand and
ready to use at the beginning of each lesson.
You can also ask your students to download the building
instructions booklets from the URL that is printed on the lid of each
set, and save them to their devices.
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How much time is needed?
Students should be able to do all of the principle activities within
two 45-minute class periods.
When working with each of the main activities, most students will
be able to build, test, explore, and put away the parts within 45
minutes. A double period is ideal for more in-depth investigations of
the key learning areas.
For the designing and making activities, students may need more
time to build and explain their models.
What is needed in my classroom?
Tables may be pushed aside to allow models to roll across a
smooth floor. Ideally, a computer or computers should be available
so that students can explore the activity videos.
Students need to be able to construct in pairs facing each other
or side-by-side. From teachers and classrooms we have learned
that cafeteria-type trays are ideal to build on, and to stop elements
rolling onto the floor. It is also an advantage to have a cupboard or
shelves to store the sets lying flat with any unfinished models on top
of them.
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LEGO® Education 4C Approach
The lessons follow LEGO® Education’s 4C approach; Connect,
Construct, Contemplate, and Continue. This enables you to
progress naturally through the activities.
Connect
Connect a new learning experience to those you already have and
you add to your knowledge. An initial learning experience is a seed
stimulating the growth of new knowledge. Real-life photographs
with a short text are provided to help students identify and connect
to the chosen activity and the main model.
We suggest using the text and photograph as a starting point for
a class discussion or draw on your own experiences to provide an
engaging introduction to the activity. Please also consider involving
current events related to the topic, both near and far, to set the
scene for the students.
Construct
The construction of models engages both hands and minds. Using
the building instructions, students build models embodying the
concepts related to the key learning areas. Tips are provided for
testing and ensuring each model functions as intended.

Robot Hand

Teacher’s Notes

Connect

Industry and hospitals often need to handle and move objects that can be dangerous to touch
by hand. Metal objects and fragile glass containers, for example, are often handled using
pneumatic hands or grippers.

Build the robot hand and investigate what pressure is needed to hold different objects without
dropping or crushing them.
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Robot Hand

Teacher’s Notes

Construct
Build the Robot Hand and the Carrier
(All of book 2A and book 2B to page 10, step 16)

• Pump air into the system and use the
manometer to detect whether there is an air
leak.
• Try the valve settings and check all moving
parts to ensure that they move freely.

• Then, open the hand and empty the air tank.

Hint:
The easiest way to
empty the air tank is
to disconnect the tube
going from the air tank to
the valve.
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Contemplate
Contemplation provides the opportunity to deepen the
understanding of previous knowledge and new experiences.
The scientific nature of the activities encourages the students
to discuss and reflect on their investigations and adapt ideas to
the task at hand. This phase provides the opportunity for you to
begin evaluating the learning outcome and progress of individual
students.

Robot Hand

Teacher’s Notes

Contemplate
How good a grip?
The robot hand can pick up the carrier from
two different sides – the smooth white side
and the studded blue side. Find out how much
pressure the robot hand needs to pick up the
carrier.

A

First, predict how much pressure the robot
hand A needs to lift carrier A.
Record your findings on the worksheet.
Then, test how much pressure is needed.
Test several times to make sure your results
are consistent.
Record your findings on the worksheet.

B

Next, follow the same procedure for robot
hands B, C, and D.
Test each model several times to make sure
your results are consistent.
C
Robot hand A (page 10, step 16) needs
a pressure of about 7 PSI (or about 0.5 bar).
Robot hand B (page 10, step 16) needs
a pressure of about 5 PSI (or about 0.4 bar).
Robot hand C (page 12, step 18) needs
a pressure of about 17 PSI (or about 1.2 bars).

D

Robot hand D (page 12, step 18) needs
a pressure of about 14 PSI (or about 1 bar).
Does weight have an effect?
When carrying extra weight, the type of surface
does matter. Extra friction and gripping points
on the load mean less crushing pressure is
needed. This is safer and more efficient.
Have the students reflect on their
investigations by asking questions such as:
• What did you predict would happen
and why?
• What type of lever is the gripping thumb?
The gripping thumb is a third class lever.
• Where does the robot hand pivot?
The pivot is at the wrist.
• What are the limitations of the robot hand’s
grip?
The fingers and thumb are too slippery and
do not have enough friction.
The fingers do not bend in and grip like real
fingers.
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Continue
Continued learning is always more enjoyable and creative when
it is adequately challenging. Maintaining a challenge and the
pleasure of accomplishment naturally inspires the continuation
of more advanced work. Extension ideas are therefore provided
to encourage the students to change or add features to their
models and to investigate further – always with the key learning
area in mind. This phase allows the students to operate at different
speeds and levels conducive to their individual capabilities.
Activities challenge the students to creatively apply their knowledge
and reflect on model design and the effect of changing certain
variables.

Robot Hand

Teacher’s Notes

Continue
What else can the robot hand hold?
Place a paper or plastic cup on your desk or
work area. Find a variety of different objects to
put in the cup. Find out how much pressure is
needed for the robot hand to pick up the cup.
First, predict how much pressure the robot
hand needs to lift the different objects without
damaging them.
Record your prediction on the worksheet.

Hint:
Make an egg-shaped
object out of modelling
clay. Marks on the
clay’s surface can be
used to record damage
caused by pressure. But
remember to cover the
clay in plastic wrap to
keep the elements clean.

Then, test how much pressure is needed.
Record your findings on the worksheet.
Test several times to make sure your results
are consistent.

Optional: Further investigations
Need a better grip?
Experiment by adding different materials to
the robot hand for a better and safer grip that
also causes less damage.
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