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How to make the most of

Your Activity Sheets

Student worksheets have been designed to outline
main learning goals, concepts and skills. These
worksheets provide clear instructions that
accompany the DMP episode they are paired with.

On the top right you will see
which STEAM skills are
being utilized in each
particular lesson

The Youtube icon
identifies which DMP
episode this worksheet
Coincides with. The time
icon outlines the
approximate time this
activity should take place
(this includes watching the
8 minute video segment)

Sometimes an episode
might have an additional
worksheet, if so, it will be
listed in bold in the
lesson's instructions

Each worksheet will end with
a critical thinking question
or skill testing activity.
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“We are currently preparing students for jobs and technologies that don’t yet
exist… in order to solve problems that we don’t even know are problems yet.”

This frequently repeated adage has resonated more and more with educational
stakeholders. Both parents and educators strive to provide students with the best tools
and skills for success, but subject specialization and content mastery has become less in
demand as the global workforce continuously changes in an ever dynamic atmosphere.
Subsequently, a paradigm shift in education has occurred, and 21st century skills of
critical thinking, communication, collaboration, and creativity propelled to the forefront.

With this understanding, this Guide was created with the intention to further develop
these essential and transferrable skills needed both today and tomorrow through the
mediums of Design, Make and Play. Throughout these activities, Science, Technology,
Engineering, Art, and Math (STEAM) content will be drawn from Canadian curriculum and
eight 21st century skills will be developed and applied: Problem Solving, Inquiry,
Cooperation, Constructive Feedback, Effective Listening, Technology Literacy, Idea
Generation, and Production & Innovation. 
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Critical Thinking Communication

CreativityCollaboration

Problem Solving

Inquiry

Effective Listening

Technology Literacy

Cooperation

Constructive
Feedback

Idea Generation

Production &
Innovation

Curricular Competencies

and learning outcomes



This module aims to combine hard skills like STEAM with 21st Century skills through
three facets: Design, Make, Play. With this approach, students engage intellectually,
personally, socially, and emotionally through learning and cultivate more meaningful
connections.  

Key Concepts and Topics covered include:
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This DMP Module is interdisciplinary and covers a wide variety of course subjects and
programs such as: Applied Design, Skills & Technologies, Language Arts, Physical
Education, Science, Math, and Art. It can be used to enhance the three broad domains of
21st Century Skills: Cognitive, Interpersonal, and Intrapersonal.

Theoretical Framework

Staging

Ease in / out

Squash / stretch

Ones & Twos

Arcs

 

Time

oscillation

Physics of light

Pulses

Balance

collaboration

Locomotor Skills

MOvement skills

Drilling



The  DMP module addresses the following curricular outcomes by enabling students to
be able to:
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Specific Curriculum Outlines

DESIGN

MAKE

PLAY

Learn, understand and use the basic concepts of design through the medium of
stop motion.  Learn about Staging techniques, ease in and out, shooting ones and
twos, arcs, and squash and stretch.

Learn design thinking concepts and processes, understand the usage of color
additive and subtractive theory, review applicability of time, light, oscillation, and
electronics.

Use fundamentals of movement and locomotor skills such as balance and agility.
Practice movement and object control drills, and exercise those skills through sport.



Each lesson will have embedded STEAM skills including:

Science

Science: Observation of our surroundings, asking questions, revising and
redefining knowledge. Conceptualization and acquiring evidence.
Soft skills: Collaboration, problem solving, critical thinking and communication.

Science

Science

Science
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Technology

Engineering

Art

Math

Technology: Understand information, data, statistics and how machines work.
Soft skills: Curiosity, understanding, collaboration, and critical thinking.

Engineering: Observation, research, design, analysis, logic and prototyping.
Soft skills: Focus, prototyping, critical thinking, and problem solving.

Art: Ideation, creativity, design, and innovation
Soft skills: Initiative, leadership, discovery, visual thinking and communication

Math: Numeracy, logical and analytical reasoning, spatial sense.
Soft skills: Analysis, critical thinking, problem solving and decision making.

STEAM SKILLS



Vocabulary

Vocabulary Translation Definition

Is English your second language?  
Use the translation box to translate the

word or write in special characters.

Write out the definition of the vocabulary term in your
words to help you better understand and remember it.

Design
디자인

dijain
Making a plan or drawing to show the look or
function of an object before it is made.



Final

Challenge

Step 1: Choose a character for your animation. It can be a
Lego character or a 3D printed character like the octopus
or one of your toys.

Step 2: Try different angles of photography to see which
one is the most mysterious one.  Try using bird's eye
lenses if you have the option.

Dynamic staging / flat staging
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Lesson Objective

What you will need

Lesson Instructions

15-20mins

To use dynamic staging to make the scene unexpected and
interesting.

A phone
A tripod
A green screen
A toy character

Activity: In your own words, what is the difference between dynamic and static staging?

Final Challenge
Dynamic Stage

design

TBA

Static Stage



Step 1: Setup your camera and car so that it is in the far
right hand side of the screen.  Take a picture.

Step 2: Move it half a centimeter then take a picture.  Then
incrementally increase your movements by half a
centimeter each time: move it 1cm, then 1.5cm, then 2cm.

Step 3: Continue to move it in the same direction but by
half a centimeter less each time until you come to a stop.
Remember to take a picture after each movement.

Ease in and ease out
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Lesson Objective

What you will need

Lesson Instructions

15-20minsTBA

Start with smaller movements for each photograph then we
have bigger movements and at the end we gradually stop
with small movements.

A phone
A tripod

Activity: Make two different animation to show when would you want to use it and when
wouldn’t you?

Final Challenge

design

Question

What happens if our animation doesn’t use ease in and
ease out?  How does it affect the movement of
characters?

A green screen
A toy car



shooting in Twos

shooting in ones

In one second, standard films use 24 frames of pictures to
animate motion.  If you take a picture 24 times a second, this is
known as shooting on ones.  If you take a picture 12 times a
second and just duplicate each of them, this is known as shooting
on twos.

We can select either to shoot on ones or twos on the setting in the
app that we are using and here we use the Stop Motion Studio
app.  Otherwise, you can use your 

Step 1: Make two animations one shoot on ones and the other
shoot on twos.

Step 2: Describe below some of the differences in the animation
that you noticed between the two.

Shooting on ones VS. twos
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Lesson Objective

What you will need

Lesson Instructions

15-20mins

To create the appearance of motion using still photographs by
shooting on ones and twos.

A phone
A tripod

Activity:  What if we decide to have only 6 frames per second?

Final Challenge

design

TBA

A green screen
A toy character



This animation will be a 2D animation using 3D objects.

Step 1: Point the camera towards the ground.  Draw a line or use
some string to create the appearance of a ground plane.  Place
your character in the top left of the screen.  Take a picture.

Step 2: Choose two points on the ground plane and one in the air.  
Your character will approach each point in a straight line. 
 Remember to take a picture each time. 

Step 3: Save that recording and start a new one with the same
setup again like before but instead of moving your character in a
straight line between points, move in a curved path.

Arcs
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Lesson Objective

What you will need

Lesson Instructions

15-20mins

To move with a curving trajectory or direction.

Activity:  Why does an arc movement look more realistic than a straight line? when do we use
a straight line for movements?

Final Challenge

design

TBA

A phone
A tripod

A green screen
A toy character



This animation will be a 2D animation using 3D objects.

Step 1: Point the camera towards the ground.  Draw a line or use some
string to create the appearance of a ground plane.  Make a ball with the
clay and place it in the top left of the screen.  Take a picture.

Step 2: We want to animate the ball bouncing off the ground using arcs.  
First move the ball towards the ground in an arc taking pictures as you
go and stretching it slightly in the direction it travels.  When it hits the
ground, squash it and deform its shape.

Step 3: As the ball bounces back up, have it stretch as it first comes off
the ground and then have relax back to a normal form at the top of its
arc.

Squash and stretch
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Lesson Objective

What you will need

Lesson Instructions

15-20minsTBA

Deforming an object to give it the appearance of being
softer or more organic.

A phone
A tripod

Activity:  make two different animations for bouncing balls, in one of them pretend that it is a
bowling ball and the other is a water balloon. how could you show which one is softer or
harder?

Final Challenge

design

A green screen
A peace of clay



The principles of design
How to use the tools to make art

Pattern

Contrast

Emphasis

Balance

Scale

Harmony

Unity

Variety

Rhythm/

Movement

A regular arrangement of alternated or repeated
elements (shapes, lines, colours) or motifs

The juxtaposition of different elements of design (for
example: rough and smooth textures, dark and light
values) in order to highlight their differences and/or
create visual interest, or a focal point.

Special attention/importance given to one part of a
work of art (for example, a dark shape in a light
composition). Emphasis can be achieved through
placement, contrast, colour, size, repetition. This
relates to focal point.

A feeling of balance results when the elements of
design are arranged symmetrically or asymmetrically
to create the impression of equality in weight or
importance.

The relationship between objects with respect to
size, number, and so on, including the relation
between parts of a whole.

Arranging of elements in such a way that viewers get
the feeling that all the components of the piece form
a coherent whole.

The use of recurring elements to direct the eye
through the image; the way the elements are
organized to lead the eye to the focal area. The eye
can be directed, for example, along edges and by
means of shape and colour.

All parts of an image work together to be seen as a
whole.

Using different elements in an image to create visual
interest.



Vocabulary

Make

Vocabulary Translation Definition

Is English your second language?  
Use the translation box to translate the

word or write in special characters.

Write out the definition of the vocabulary term in your
words to help you better understand and remember it.

يصنع

yasnae
To put together, combine, or create



Final Challenge

Step 1: Watch the Make segment with Zachary

Step 2: Read through the instructions on the Time Worksheet

Step 3:  Brainstorm your own way of telling time by selecting an event that happens consistently each
day

Step 4: Convert your time telling measurement into a 12 hour clock to find what 2:30pm your time is.

Step 5: If you get stuck, refer to the Coffee Consumption Example

Time
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Lesson Objective

What you will need

Lesson Instructions

15-20minsLesson 1

Understand different types of times and clocks and to create our own way to tell time.

A pencil

Time Worksheet

Final Challenge

Question: The Egyptians used a 12 hour clock and a sun dial to determine time. Can you
think of a different way an ancient civilization determined time?

Make

https://youtu.be/VxtyFoG4ifY



Running across the room
Brushing your teeth
Watering the plants
Eating your lunch

Your task is to create your own time keeping system by
using an event that repeats everyday and to determine
what 2:30 would be using your measurement of time. 

Use one of the examples below or create your own! 

Refer to
Zachary's

"Coffee
Consumptio
n" example

below

Zachary drank 288 cups of coffee in one day

In our standard clock, we count up to 12 and then
repeat it one more time for a total of 24 hours
(am/pm)

To determine what 2:30 would be using the number
of coffees consumed as the measurement of time, we
need to break down how many cups Zachary drank
an hour.

288 cups of coffee are consumed in 24 hours
288 divided by 2 = 144 coffees in 12 hours
144 divided by 12 = 12 coffees every hour

If we start from 12:00, Zachary would have consumed:
12 coffees by 1:00
24 coffees by 2:00
36 coffees by 3:00

Since we are trying to find out how many coffees
Zachary drank at 2:30, we need to subtract half the
time (30mins) which would be half the coffees
consumed in an hour (6 coffees).

So in Zachary Coffee Consumption time:
2:30 = 30 coffees

One way to define time is motion or existence of events in the past, present and future. We can measure
time by breaking it down into units. For many, that includes using a device such as a clock and breaking
time down into hours and minutes. But we can also use other objects like the sun and the moon to act
like a clock. For example, our Circadian Rhythm is a biological clock which uses sunlight and moonlight
to make our bodies and mind feel sleepy or awake.  

Time Worksheet

Instructions

ACtivity Stuck?

Give it a try!

M



Step 1: Watch the Make segment with Zachary

Step 2: Read through the instructions and answer the questions on the Oscillator Worksheet

Oscillators
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Lesson Objective

What you will need

Lesson Instructions

15-20minsLesson 2

To learn about 3 different types of oscillators (Mechanical, Electric and Atomic).

A pencil

Oscillator Worksheet

Final Challenge

Activity: Can you identify or create an oscillator and find out what rate it is oscillating
at?

Final Challenge

Spring MassPendulum Inverse Piezo
Effect

Atom 
Vibration

Mechanical Electrical Atomic

Make

https://youtu.be/pEvVKocsm9w



What is an example of an object that uses a spring mass?

What is the replicable event in a spring mass?

Atomic

Provide one example of an object that uses a pendulum?

Explain how gravity makes a pendulum move.

Provide one example of a friction that will slow or stop the pendulum.

Pendulum

Spring Mass

Atom 
Vibration

Inverse Piezo
Effect

What type of crystals are commonly used in watches for electrical oscillation?

Oscillation is something that moves back and forth at a steady speed. Review the different types of
oscillators below and answer the questions.

Oscillator Worksheet

Instructions

Activity

Electrical

The Inverse Piezo Effect applies a voltage to a crystal which creates
percussion waves (air moving up and down at a specific frequency).  
We can tell time by counting this frequency. 

Mechanical

Atomic Oscillation is the resonance of atoms or molecules of certain
substances such as cesium.

Which of the three Oscillating types (Mechanical, Electrical and Atomic) is the
most accurate?

M



Step 1: Label the following on the diagram to the right

A. Incident  Ray         B. Reflected Ray          
C. Refracted Ray       D. Normal Line

Step 3: The Critical Angle is when which ray disappears? Circle the correct answer

Incident Ray      Reflected Ray     Refracted Ray

To learn how an LED clock could be made using light and understanding light rays and angles.

A pencil

Light Rays
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Lesson Objective

What you will need

Lesson Instructions

15-20minsLesson 3

Final Challenge

Step 2: The Law of Reflection [ Θi = Θr ] says which two rays'
angles will always be the same? Circle the correct answer(s)

Incident Ray      Reflected Ray     Refracted Ray

Question: What is the name of the ray that passes through the boundary?

Make

https://youtu.be/7doJzLdmiBA



A pencil
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Lesson Objective

Materials & Set Up

Lesson Instructions

Final Challenge

To learn about additive and subtractive colour and the electromagnetic spectrum

Step 1: Watch the Make segment with Zachary

Step 2: Participate in the Electromagnetic game where you fatigue your cones. 

Did you see the Pink Circle?      circle   Yes    or    No

Mixing paint is a subtractive process because the colours absorb each other. This means that the more
colours you add, the darker your colour will become (black).

Mixing light is an additive process and the more colours you add, the lighter your colour will become
(white)

Step 3: Look at the examples of both subtractive (mixing paint) and additive (mixing light) below.

15-20minsLesson 3.5

Question: What would a normally blue object look like under a purely
red light?

Light and Colour

Light                  circle the correct answer

Red + Blue        =   Magenta  or   Yellow

Blue + Yellow    =   Green   or    White

Green + Blue     =   Cyan      or    Magenta

Paint                            circle the correct answer

Yellow + Magenta    =   Purple     or    Red
 
Cyan + Yellow          =    Green    or    Orange

Magenta + Cyan      =    Yellow    or    Blue

Make

https://youtu.be/vUcltQvh_yk



A battery is a type of source. It has two sides, a positive and a negative
In circuits, we connect the pin to either the high (+) or low (-).  

A pencil

Question: What do pulses allow us to keep track of?

To learn about sources, pulses and how binary counters work to tell time.

Pulses
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Lesson Objective

What you will need

Lesson Instructions

15-20minsLesson 4

Final Challenge

The positive side we are going
to call High (5 Volts)

The negative side we are going
to call Low (0 Volts or Ground)

When we go from a low to a high, and
then back to a low or vice versa, we call
that a Pulse.low low

high

Using pins and pulses, we can create commands like "reset" or "increment". We can use these
commands to control a counter. Below you have 4 pins. Each pin is associated with a number.  

Can you read the binary code?                                      Can you read the binary code?

Total Number:

__________________ 01018 4 2 1

Circle the correct answer

A. 2       B. 5       C.  4        D. 3

Make

https://youtu.be/KJVYnVOKXE8



Vocabulary

Play

Vocabulary Translation Definition

Is English your second language?  
Use the translation box to translate the

word or write in special characters.

Write out the definition of the vocabulary term in your
words to help you better understand and remember it.

玩

Wán
To engage in activity for enjoyment, recreation and
health



Find a space in your house that is roughly 3 meters apart or 20
footsteps apart

Put a piece of cardboard or paper on either end, label one piece of
paper point A, label the other piece of paper Point B

Get a pencil and your Locomotor Stat Skills Worksheet ready

Get a friend or family member (or if someone is not available, set
up a camera or a mirror)

Step 1: Complete the activities on the Locomotor Stat Skills Worksheet

Step 2: After each activity is completed, have your friend or family member
give you a score out of 3. Alternatively, you can self evaluate.

Step 3: Save this worksheet in a secure place and/or submit to your teacher

Locomotor Skills

Learn and practice different locomotor skills and evaluate
them using the Locomotor Stats Sheet
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Lesson Objective

Materials & Set Up

Lesson Instructions

Final Challenge

Point A Point B

3 meters

15-20minsLesson 2

Activity: Pick a locomotor skill to practice and in 3 days, retest yourself to see 
if you have improved.

Play

https://youtu.be/FIoAMfKXUqY



Keep shoulders and back straight
Have a relaxed arm swing
steps are heel to toe 

Keep shoulders and back straight 
Have a relaxed arm swing (no clenched fists)
Steps are heel to toe

Keep shoulders and back straight
Have a relaxed arm swing (no clenched fists)
Both feet are in the air at same time

One leg and arm touches the cone
Other leg pivots and turns forward to face opposite side 
Body is low to the ground for balance

Both legs are bent
Back is straight
Arm swing used to generate momentum

Keep shoulders and back straight
Have a relaxed arm swing
Steps are toe to heel 

Hold arms out for balance
Jumping leg bends and absorbs force
Non-jumping leg stays bent at knee

WALKING FORWARDS                                                                  Score:     1          2         3          Total: ______ 

JOG                                                                                                    Score:     1          2         3          Total: ______ 

RUN                                                                                                  Score:     1          2         3           Total: ______ 

SHUFFLE                                                                                         Score:     1          2         3           Total: ______ 

JUMP                                                                                                Score:     1          2         3            Total: ______

WALKING BACKWARDS                                                              Score:     1          2         3            Total: ______

HOPPING  *Bonus*                                                                      Score:     1          2         3            Total: ______

Instructions

For each of these locomotions, either you or someone watching you will rate your skill out of 3.  
For each skill executed correctly (e.g. keep shoulders and back straight), give yourself a point 
For each of these locomotions you will move from Point A to Point B to Point A.

Locomotor Stat Skills Worksheet

ACtivity

Point A Point B

3 meters

P



Step 1: Watch the Play segment with Coach Greg and Ryo

Step 2: Facing your partner 3 meters apart, stand in the Athletic Stance Position

Step 3: Practice throwing underhand back and forth with your partner, you should
step forward with your opposite leg to your throwing arm (weight transfer)

Too easy? Challenge yourself by throwing and catching with your eyes closed (make sure the ball is soft!)

Step 4: Now add a shuffle movement to your left or right after you catch before
throwing the ball back to your partner (keep the athletic stance)

Step 5: Now dribble 3 times before throwing. Alternate the hand you dribble with
each time

Find a space in your house that is roughly 3 meters apart or 20
footsteps apart

A ball

A partner to throw with

Don't have a partner? Use a flat surface like a walll to throw against

Activity: Try doing these same drills and applying the same fundamentals of object
control using athletic stance and weight transfer with either  your feet or using a piece of
equipment like a hockey stick 

Object Control

To look at the fundamental movement skills that are associated with Object Control
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Lesson Objective

Materials & Set Up

Lesson Instructions

Final Challenge

15-20minsLesson 3

Shoulders, knees
and toes aligned

Hands out and ready

play

Ar
t

Back straight

https://youtu.be/2HjklyIQPWs



Step 1: Stand at the centre of the compass and practice moving one
leg slowly in the air through the 8 different compass points.  Keep
your standing leg straight and arms out for balance.

Step 2: Complete the same drill in step one, but this time, have your
standing leg slightly bent at the knee.

Step 3: Complete the same drill in step 1, but this time have your eyes
closed.

Step 4: Facing forward, bring one leg up in front of you into a 90
degree angle, then straighten it out behind you so that your leg and
body makes the letter T. After that, bring your leg back and place it
beside you.

Step 5: Complete all these activities again but with your opposite leg

Create a compass on your floor using tape or string 

Make sure you have space around you and nothing sharp or heavy that you could fall or bump into

Balance

To practice the fundamental movements of balance and agility.

Question: What is your favourite Balance exercise?  
Don't have one? Research or make up one of your own.
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Lesson Objective

What you will need

Lesson Instructions

Final Challenge

15-20minsLesson 4

Play
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https://youtu.be/1pKMsQb3nyc



Dribbling
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Lesson Objective

What you will need

Lesson Instructions

Final Challenge

15-20minsLesson 5

To learn and practice dribbling drills to increase ball control.

Dribbling Drills Worksheet

A flat space that you can move around in

Ball

Cones 

*Don't have cones? Use another object like a sock pr towel instead.

Step 1: Complete Drill # 1 on the Dribbling Drills Worksheet

Step 2: Complete Drill # 2 on the Dribbling Drills Worksheet

Step 3: Complete Drill # 3 on the Dribbling Drills Worksheet

Step 4: Create your own dribbling drill in the Drill #4 box on the Dribbling Drills Worksheet. Make
sure to write out and draw the set up and describe the 2 or 3 steps needed to complete the drill.
 

Question: Other than soccer, what sports or activities can benefit from dribbling drills?

play

https://youtu.be/CH8uU7kNL3Q



Passing Skills
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Lesson Objective

What you will need

Lesson Instructions

Final Challenge

15-20minsLesson 5.5

Plant your non-kicking foot beside the ball
Use the flat side of your kicking foot to make
contact with the center of the soccer ball
Follow through the ball with your kicking foot

Step 1:  Practice the Push Pass by following the steps
below:

Try it out: For 30 seconds pass back and forth with
your partner or the wall and make sure you use both
your left and right foot

How many push passes did you complete in 30 seconds?    
                
Total_______________

To learn how and when to use the Push Pass and Wall Pass ("Give and Go").

Find a flat space in your house that is roughly 2 meters apart or 6 feet apart

6 cones  Don’t have cones?  Use a shoe or a sock

A partner Don’t have someone to pass with? Use a wall

Pass the ball off to your partner/wall 
Run forward 
Receive the ball back from your partner or the
wall

Step 2:  Adjust your cones into a triangle shape and
practice the Wall Pass / "Give and Go”

Try it out: For 30 seconds complete the Wall Pass
with your partner or the wall

How many Wall Pass did you complete in 30 seconds?         

Total_______________

Question: What is another type of pass that you can do in soccer?

play

https://youtu.be/Ds3B1q0Xnyo?t=1034


