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In the spirit of reconciliation, we want to acknowledge that this gathering is
taking place on traditional lands across the province of Alberta, home to many
diverse First Nations, Métis and Inuit peoples. We acknowledge that this land is a
traditional meeting ground giving voice to its original peoples and the story of
creation of this country in a way that history has forgotten.

Land Acknowledgement
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1.Review Subject Introduction to Scientific Methods

2. Key verbs to look for as cues for integrating

3. Walk through “Planning Guide” Resource

4. Sample beginning of plan with “Forces can affect
properties and movement of objects in different ways.”

AGENDA

Grade 3 Bringing It Together © 2023 by Nicole Lamoureux, ARPDC is licensed under CC BY-SA 4.0 



Grade 3 Bringing It Together © 2023 by , ARPDC is licensed under CC BY-SA 4.0 

Session & Resources

School or division leaders can share slides and information from session
sourcing as follows:  ARPDC (2024)



TQS Alignment

 A teacher applies a current and comprehensive repertoire of effective
planning, instruction, and assessment practices to meet the learning needs of

every student.

a) planning and designing learning activities that: 
• address the learning outcomes outlined in programs of study (curriculum);

short, medium long range planning

b) applying student assessment and evaluation practices that: 
• accurately reflect the learner outcomes within the programs of study (curriculum); 
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Scientific Methods
Integrated in all other organizing ideas.  
Way students should build knowledge in
each organizing ideas.
 “Explore before Explain”

Teacher Clarity of
Curriculum

Taking time to unpack the curriculum
empowers you to choose activities &
resources that truly align with curriculum.

Learning Sequence
Logical flow and sequence of knowledge &
skills to intentionally plan for including the
scientific methods.

Planning Guide Resource developed to assist with
intentionally  integrate scientific methods
in other organizing ideas 

KEY IDEAS
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Integrating The Scientific Methods

Science Curriculum Subject Introduction

“The Science curriculum engages students in active investigation
to build scientific knowledge and develop critical-thinking and

problem-solving skills....Students will have opportunities to
integrate these skills into all other areas of the Science

curriculum.”
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Learning Outcomes in Every Organizing Idea Begin With

“Students investigate....”

Grade 2 Knowledge Statement

https://curriculum.learnalberta.ca/curriculum/en/c/sci2?s=SCI

https://curriculum.learnalberta.ca/curriculum/en/c/sci2?s=SCI


P
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“Students investigate. (process to find answer or build knowledge) 

https://curriculum.learnalberta.ca/curriculum/en/c/sci2?s=SCI

Explore First
Students go through process to reach
conclusions and explain their thinking.

Explain:
Students confirm conclusions

to connect with videos, books, teacher
explanations

Explore Before Explain

https://curriculum.learnalberta.ca/curriculum/en/c/sci2?s=SCI
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 Learning truly sticks when students engage in hands-on math[science] investigations. “Names of concepts should
come after experiences with concepts.” Otherwise they are simply memorizing. 

 Peter Liljedahl (Building Thinking Classrooms in Mathematics, 2020)

Explore before Explain



Grade 3  Bringing It Together © 2023 by ARPDC is licensed under CC BY-SA 4.0 

Integrating The Scientific Methods With Other Organizing Ideas

Key words in the skills and procedures in other organizing ideas.
Indicates students need to integrate aspects of the scientific

methods

Predict Explore Investigate

Test Observe Examine
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Integrating The Scientific Methods With Other Organizing Ideas

https://curriculum.learnalberta.ca/curriculum/en/c/sci2?s=SCI
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Resource Documents

Planning Guide to assist when planning: 
Exemplar to refer to

Guiding questions to consider at
each phase of planning

Toolbox Contains:
Hyper linked resources to assist with each phase

Science Verb Glossary
ARPDC Planning & Assessment Document
CMASTE
Blank Planner Template

Linked Planning Steps
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Sources for Planning Guide
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Planning Guide Begins to Focus On Clarity By Starting With

Unpacking The Curriculum:

        Sequence Learning Progressions
beginning, middle and end of 

1.

learning journey
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Students investigate and explain how forces affect the movement of objects

Students relate investigation to knowledge building.
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Conduct investigations to demonstrate the effects of forces on the movement of objects.

Conduct investigations to demonstrate how forces can change the shape or size of objects.
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Describe the strength and direction of forces applied to objects.

Compare the strength of forces applied to objects.
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Predict how an object will be affected by different strengths and directions of force.
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Terms in Parenthesis

Science concpets students should know:
Push                         *Movement                             *object                       compress
Pull                           Applied Force                          *surface                    stretch
Force                        Contact Force                         *substance                * learned in 
                                                                                                                                previous grades        
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Tension Elastic Friction

Conduct an investigation to demonstrate how an applied force by pulling on a
string or rope connected to an object affects movement

1)
2)

Which learning engagement best allows students to best  meet the combined
knowledge, skills and procedures?
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Resources are tools in your toolbox

Understanding the curriculum enables you to pick the right tool
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Previous Grade Learning
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CONNECTING CURRICULUM
TO FOUNDATIONAL SCIENCE IDEAS

&
CONSIDER POTENTIAL MISCONCEPTIONS

"teachers who know their students’ most common misconceptions are more
likely to increase their students’ science knowledge than teachers who do not.

Having a teacher who knows only the scientific “truth” appears to be
insufficient. It is better if a teacher also has a model of how students tend to

learn a particular concept, especially if a common belief may make acceptance
of the scientific view or model difficult." (Sadler & Sonnert 2016)

Source: CMASTE Site, 2023
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LINKS TO FIND FOUNDATIONAL 
SCIENCE IDEAS & MISCONCEPTIONS

EXPLORIFY

Tackle the Tricky Bits
Uk site 

CMASTE

Center For
Mathematics Science,

and Technology
Education.

Misconceptions are
being updated

NSTA.ORG

Can search without a
membership

Paige Keeley’s.
Formative Assessment

Probes based on
research
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are pushes and pulls. We cannot see forces, just their effects.
When an object changes its movement or shape, we know that a force is
acting on it
When two objects or a person are touching, it is called a contact force.
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Forces are all Around Us 
in Our World

changes to Earth’s

Surface



TEACHER BACKGROUND:
CONDUCT AN INVESTIGATION TO DEMONSTRATE THE EFFECTS OF FORCES ON THE MOVEMENT OF OBJECTS
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An object that is not moving will stay still until an object makes it move.
When an object changes its movement or shape, we know that a force is acting on it

   



TEACHER BACKGROUND:
CONDUCT AN INVESTIGATION TO DEMONSTRATE THE EFFECTS OF FORCES ON THE MOVEMENT OF OBJECTS
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Potential Misconceptions:.
People have the power to move things, so objects move only when people
push or pull them. 

any two objects that interact through direct or indirect contact (such as
gravity or magnetism) exert force on each other



TEACHER BACKGROUND:
CONDUCT AN INVESTIGATION TO DEMONSTRATE THE EFFECTS OF FORCES ON THE MOVEMENT OF OBJECTS
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Potential Misconceptions:

If an object is moving, a force must be acting on it. Motion implies force
A force has to keep being applied for an object to stay in motion

Forces cause changes in motion. 
If an object is moving, no force is necessary to keep it moving, but a
force is needed to make it stop moving or change direction



If no forces are acting on a moving object, its motion will never change or stop

 
      Objects don’t contain force, so they can’t run out of force. All forces are                            
       interactions (a push or pull, a touch or tug) between two objects

TEACHER BACKGROUND:
CONDUCT AN INVESTIGATION TO DEMONSTRATE THE EFFECTS OF FORCES ON THE MOVEMENT OF OBJECTS
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Potential Misconceptions:

All objects slow down and eventually stop.
 Forces get things going but don’t stop things. An object stops
because it runs out of force or energy. 



TEACHER BACKGROUND:
CONDUCT AN INVESTIGATION TO DEMONSTRATE THE EFFECTS OF FORCES ON THE MOVEMENT OF OBJECTS
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Potential Misconceptions:

Force transfers from one object to another object.

Force describes an
interaction between 2

objects

confusing force with
energy

AVOID BRINGING UP ENERGY 3-6 INVESTIGATE FORCES ONLY



TEACHER BACKGROUND: FORCE OF FRICTION
CONDUCT AN INVESTIGATION TO DEMONSTRATE THE EFFECTS OF FORCES ON THE MOVEMENT OF OBJECTS
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An object that is moving will keep moving until a force acts on it.
To slow down or stop a moving object a force must act on it.
Friction is caused when small bumps on the surface of one object push against
small bumps on the surface of another object. 
Friction occurs whenever two objects rub, roll, slide, or glide across each other

   

Source: https://explorify.uk/en/activities/zoom-in-zoom-out/all-ground-up
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How to help with  Misconceptions

It is not always possible to clear up the misunderstandings simply by presenting the
“correct” information, however (Taylor & Kowalski, 2014).

With Forces students need a lot of hands on investigations with various forces not 
    first

Predict-observe-explain - students make predictions of possible outcomes
Awareness of the language we use 

Ex: The ball is sitting on the table there is no force acting on it but when we kick
the ball  what force is acting on the ball?  

Instead say
    “The ball is not moving, when we kick the ball what force is acting on the ball?”



Word Common meaning Science Meaning

Object goal or inention
Perceived by senses.  Has
mass and takes up space

Force coercion, compulsion push or pull

Test
An activity at  school to

find what students know
steps and procedures to

find an answer

SCIENCE VOCABULARY
Polysemous - Words that have everyday meaning but different

Science meaning can cause confusion for students

Grade 3 Bringing It Together © 2023 by ARPDC is licensed under CC BY-SA 4.0 

Source: Education Endowment Foundation



SCIENCE VOCABULARY
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Science Word Walls

Source: CFISD Science Interactive Word Walls

source: https://www.stem.org.uk/elibrary/resource/34636



SCIENCE VOCABULARY
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Science Glossaries & Marzano’s six steps of vocabulary instruction

Provide a description, explanation, or example. Include a visual representation1.
Ask students to think/pair/share to put in own words2.
Ask students to add a visual (quick sketch)3.





https://docs.google.com/document/d/11x6Z9BSIrkX-fpXsilCK_klQoElHc9AigmgOErAqHJU/edit?usp=sharing


Conduct investigations to demonstrate the effects of forces (push or pull) on an
object that is not moving will stay still until a contact force makes it move, 

1.

applied by a person or an object on another object
Describe the strength( strong, weak, large or small) and direction(upward,
downward, from the left, from the right)  of forces applied to objects.
Predict how an object will be affected (changing speed, starting, stopping and
changing direction) by different strengths and directions of force.
Compare the strength of forces applied to objects

2. Conduct an investigation to demonstrate the effects of the  contact force caused by
objects, surfaces or substances sliding against each other (friction) affects movement or
stops the object

Describe the strength( strong, weak, large or small) and direction(upward,
downward, from the left, from the right) of forces applied to objects.
Compare the strength of forces applied to objects.
Predict how an object will be affected (changing speed, starting, stopping and
changing direction) by different strengths and directions of force.

3. Conduct investigations to demonstrate the effects of contact forces applied by pulling on a
string or rope connected to an object, on the movement of objects.

Describe the strength( strong, weak, large or small) and direction(upward,
downward, from the left, from the right) of forces applied to objects.
Compare the strength of forces applied to objects.
Predict how an object will be affected (changing speed, starting, stopping and
changing direction) by different strengths and directions of force.

4.Conduct investigations to demonstrate how contact force, applied by
compression(stretching)  or stretched or spring, can change the properties 

shape or size of objects.

4a) Learning Sequence:
Combine skills with knowledge

Note: these are NOT lesson plans and each
step may take several lessons for students to
work through.  Sequencing provides the order

or flow to develop lessons from
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Forces can affect theproperties and movement of objects
Combine skills /procedures with knowledge statements

Scientific Methods
Investigation procedure steps
Skills/procedures from KUSPS

Conduct investigations to demonstrate the effects of forces,pplied by a person or an object on another object on an object that is
not moving will stay still until a contact force makes it move, 

1.

Describe the strength( strong, weak, large or small) and direction(upward, downward, from the left, from the right) of forces
applied to objects.
Predict how an object will be affected (changing speed, starting, stopping and changing direction) by different strengths and
directions of force.
Compare the strength of forces applied to object

Explore: Playground Movement,Moving Block
Explain: Push and pull video, Force Video

Steps: Asking questions, making predictions, planning the investigation, observing and recording
data, analyzing data, reaching conclusions,discusing observations and conclusions.

Skills:  Collect data using techniques to improve the accuracy of data, Analyze data collected
during investigations, Develop questions to further investigation.

2. Conduct an investigation to demonstrate the effects of the contact force caused by objects, surfaces or substances sliding against
each other (friction) affects movement or stops the object

Describe the strength( strong, weak, large or small) and direction(upward, downward, from the left, from the right) of forces
applied to objects.
Compare the strength of forces applied to objects.
Predict how an object will be affected (changing speed, starting, stopping and changing direction) by different strengths and
directions of force.

Explore: Different surfaces
Explain:: Give it a Push Give it a Pull book & Friction video

Steps: Asking questions, making predictions, planning the investigation, observing and recording
data, analyzing data, reaching conclusions,discusing observations and conclusions.

Skills: Collect data using techniques to improve the accuracy of data, Analyze data collected
during investigations, Develop questions to further investigation.

3. Conduct investigations to demonstrate the effects of contact forces applied by pulling on a string or rope
connected to an object, on the movement of objects.

Describe the strength( strong, weak, large or small) and direction(upward, downward, from the left,
from the right) of forces applied to objects.
Compare the strength of forces applied to objects.
Predict how an object will be affected (changing speed, starting, stopping and changing direction) by
different strengths and directions of force.

Explore: Tug of War, bridge
Explain: 

Steps: Asking questions, making predictions, planning the investigation, observing and recording
data, analyzing data, reaching conclusions,discusing observations and conclusions.

Skills: Collect data using techniques to improve the accuracy of data, Analyze data collected
during investigations, Develop questions to further investigation.

4.Conduct investigations to demonstrate how contact force, applied by
compression(stretching)  or stretched or spring, can change the properties (shape and size) of
objects

Explore: Compress & Stretch
Explain: Give it a Push, Give it a Pull Book,  Stretch & Tensile video

Steps: Asking questions, making predictions, planning the investigation, observing and recording data, analyzing
data, reaching conclusions,discusing observations and conclusions.

Skills: Collect data using techniques to improve the accuracy of data, Analyze data collected during
investigations, Develop questions to further investigation.
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https://www.instructables.com/Light-and-Mirror-Puzzles/


Performance Task: Soccer Showdown
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How can we use force direct a  ball to move around opposing players to score a goal?

Criteria:

Use force to get a motionless ball to start moving and direct the applied force so the ball moves around the opposing players to
score a goal.

1.

 Students collaboratively plan, test, adjust their plan, and retest for scoring, leading to the selection of the best plan or solution2.
 Independently students will be assessed on their diagrams and explanations of their final solutions using a single point rubric3.



Performance Task: Soccer Showdown

Grade 2 Bringing It Together © 2023 by  ARPDC is licensed under CC BY-SA 4.0 

How can we use force direct a  ball to move around opposing players to score a goal?

Criteria:
 Students collaboratively plan, test, adjust their plan, and retest for scoring, leading to the selection of the best plan or solution1.



Performance Task: Soccer Showdown
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How can we use force direct a  ball to move around opposing players to score a goal?

Assessment:
 Independently students draw a diagram and use words and arrows to describe the strength and direction of the applied forces.1.

Collect data using techniques to
improve the accuracy of data.

Use words and arrows to
describe the strength and
direction of forces applied to
ball
Show the movement path the
ball took (change in direction)
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https://www.instructables.com/Light-and-Mirror-Puzzles/
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Sample Lesson Plans
 1. Bridge/Review Lesson - Movement

2. How do objects start moving? 

 

https://www.instructables.com/Light-and-Mirror-Puzzles/
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Lesson plan template
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Observe

Conversation Product

Triangulation
of 

Evidence

Bridge/Review Lesson:  
What is Movement
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Day 1Explore

https://docs.google.com/presentation/d/196cgqFfle_909c510ygUevKHRRIMsncfQwLk-NucoAo/edit?usp=sharing
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Characteristics/f
eatures:

Movement

Definition: Characteristics/features:

Examples:
Non-examples

Frayer Model

Object or animal
changes location

and position

Whole class anchor chart



Characteristics/f
eatures:

Movement
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Definition: Characteristics/features:

Examples: Non-examples

Frayer Model

Object or animal
changes location

and position

Describe Movement p.7-13  

Change of direction
to the right
to the left
side ways, 

Explain



Characteristics/f
eatures:

Movement
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Definition: Characteristics/features:

Examples: Non-examples

Frayer Model

Object or animal
changes location

and position

Speed - fast, slow

Change of direction
to the right
to the left
side ways, 
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Day 2 Explore:  Predict

I predict I will see the swings move back and forth because...
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Day 2 Explore:  Observe

Swing
back and 

forth

Tina  pushed t
the swing
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Explain:  Cause of Movement on playground

Johnny pushed the swing
Tina kicked the ball

Sally caught the ball
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I wonder questions...
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Launch into Investigation: Lesson 1
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Learning Summary Tables
Synthesize Learning

Scientific Method Step: Reaching Conclusions
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Last lesson you observed
the objects on the playground
that were not moving and how 

they were moving.

Johnny was wondering what makes
things move or change direction?

Let’s think about that.  What could get this ball moving?

Day 1 Launch
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Scientific Method Step: Making Observations, develop questions

Present Phenomenon (observable event)
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Day 2 

Start investigation
Just in time vocabulary
of push and pull
NOT introduce force yet

what will make the chair
or grocery cart start

moving?
Will it start moving on

its own?
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Day 2 
what will make the chair

or grocery cart start
moving?

Will it start moving on
its own?

The wheels move it I could move it
back wards



4)

Push - moving something away

Pull - bring something close
2)

5)
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Student glossary

Day 2 
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Predict before moving
Observe and record starting movement

of objects
Encourage accuracy of

 recording of data by labeling

Scientific Methods Skills: Collect data using techniques to improve the accuracy of data. 



2)

4)

5)
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Think/pair/share
Step: Reaching  conclusions

Skills/procedures: 
Analyze data collected during investigations.Data can be analyzed by

making connections to previous knowledge, comparing for accuracy,asking questions,noticing changes,
discussing,collaborating

Develop new questions for further investigations



Do students need more practice
correctly identifying push and pull?



Scientific Methods
Integrated in all other organizing ideas.  
Way students should build knowledge in
each organizing ideas.
 “Explore before Explain”

Teacher Clarity of
Curriculum

Taking time to unpack the curriculum
empowers you to choose activities &
resources that truly align with curriculum.

Learning Sequence
Logical flow and sequence of knowledge &
skills to intentionally plan for including the
scientific methods.

Planning Guide Resource developed to assist with
intentionally  integrate scientific methods
in other organizing ideas 

KEY IDEAS
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Sources
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Thank you,

Question & Answer


