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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 “Behaviour of Light    
affects its path.”

GOALS
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Session & Resources

School or division leaders can share slides and information from session
sourcing as follows:  ARPDC (2023)



TQS Alignment
Demonstrates a Body of Knowledge

 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);

reflect short, medium and 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

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



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

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
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Students investigate (process to find answers or build knowledge)

Explore Before Explain

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

Explain:
Students confirm conclusions and 

introduced to vocabulary to connect
 with videos, books, teacher explanations

P
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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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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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Word Common meaning Science Meaning

Attract
cause someone to

have a liking or
interest

draw by physical
fore to cause to

approach or
adhere or unite

Force
coercion,

compulsion
push or pull

pole a stick
polarity -  state of

an atom or
molecule inherent 

SCIENCE VOCABULARY
Polysemous - Words that have everyday meaning but different

Science meaning can cause confusion for students
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Source: Education Endowment Foundation



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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DETERMINE HOW THE PATH OF LIGHT CAN BE AFFECTED

TEACHER BACKGROUND BUILDER
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@pixaby canva.com

Light travels in a straight line

Luminous objects such as lamps,
   flames and the Sun are sources of light, some are natural and some artificial.

Light is given out from a light source.
Light travels out in straight lines in all directions from a light source.
Darkness is the absence of light.

Consider: Light pollution some students may never have seen total darkness



DETERMINE HOW THE PATH OF LIGHT CAN BE AFFECTED BY
DIFFERENT SURFACES

TEACHER BACKGROUND BUILDER
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Light bounces off surfaces

Challenges for Young Children:
Confusing the every day term reflection (mirror image) or 

        reflective materials with how we see objects
Use the term “bounce” as indicated in our curriculum to avoid misconceptions
Shiny objects emit light
Need multiple exposure with  light bouncing off different surfaces (colored paper , flower, baking pan,
mirror}
Students should draw and label (record) path of light as it interacts with different surfaces

light travels in a straight line and hits an object

some of the light bounces (reflects) into our eyes

Rough surfaces light bounces off will scatter

Smooth surfaces light bounces more direct angles

@auriels_gallery
@shawnfighterlin
@chonnieartwork
@heyrabbiticons

canva.com

https://mslogozzo.blogspot.com/2010/04/what-do-you-see-and-hear.html



DETERMINE HOW THE PATH OF LIGHT CAN BE AFFECTED BY
DIFFERENT SURFACES

TEACHER BACKGROUND BUILDER
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Our curriculum do not use
opaque

SourceShallcross (2017): 

https://primary.cleapss.org.uk/Resource/P117-Drawing-reflected-light.aspx


DETERMINE HOW THE PATH OF LIGHT CAN BE AFFECTED

TEACHER BACKGROUND BUILDER
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@aleximxcanva.com

Light bends as it travels from one material to another

Consider: 
Choosing hands experiences that help students determine the path of light

Light changes direction when it travels from
one medium to another 

        Ex: from air to plastic prism or air to water
Different mediums slow how the light travels
differently (teacher only)



DETERMINE HOW THE PATH OF LIGHT CAN BE AFFECTED BY WATER
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@digg, giphy

Light bends as it travels from one material to another

Which hands on investigation will best help students to 
“determine how the path of light can be affected as it goes through water”?

1) 2)



DETERMINE HOW THE PATH OF LIGHT CAN BE AFFECTED

TEACHER BACKGROUND BUILDER

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

@aleximxcanva.com

Light splits into different colors
Path of light is affected by water and prisms

Consider: 
Choosing hands experiences that help students determine the path of light

Water - droplets, bubbles
Prisms

t@https://studiousguy.com/dispersion-light-examples/



Does this activity allow students to determine how the path of light is affected
by surfaces, mirrors, water and prisms?
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Reflect Refract Dispersion





1.Identify sources of light include the Sun, electricity fire, some
plants and animals

2.Conduct an investigation to determine the path of light
Travels in a straight line
Travels through objects that can be see through

3.Conduct an investigation to determine the path of light is
affected by different surfaces 

 bouncing off surfaces 
affected by mirrors
examine how natural objects such as bodies of water affect
path of sunlight

4.Conduct an investigation to determine the path of light is
affected as it travels from one material to another 

 bending light
affected by mirrors, prisms and water

5. Conduct an investigation to determine the path of light is
affected as it travels from one material to another 

 splitting into colors
affected by mirrors, prisms and water

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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Behaviour of Light Affects Its Path
Connect skills and procedures with concepts

Scientific Methods
Investigation procedure steps
Skills/procedures from KUSPS

1.Identify sources of light include the Sun, electricity fire, some plants and animals1.
Explore: Mini dark box, Pinhole box
Explain: St. make conclusions about light.  Book: What are light Wave, p.-,4-5, 12 & Video

Steps: observations, predict, record observations, making conclusions, asking questions
Skills:Compare observations and data with others.

 2.Conduct an investigation to determine the path of light
Travels in a straight line
Travels through objects that can be see through

Explore: Light Beam, Light traveller
Explain: 

Steps: Ask questions,plan the investigation,  predicting, make & record observations, reach
conclusions,
Skills, Develop questions for the purpose of an investigation, Determine if observations relate to
the purpose of the investigation. Compare observations and data with others. 

3. Conduct an investigation to determine the path of light is affected by different surfaces 
 bouncing off surfaces 
affected by mirrors
examine how natural objects such as bodies of water affect path of sunlight

Explore:
Explain:

Steps: Ask questions,plan the investigation,  predicting, make & record observations, reach
conclusions
Skills:Develop questions for the purpose of an investigation, Determine if observations relate to the
purpose of the investigation. Compare observations and data with others. 

3. Conduct an investigation to determine the path of light is affected as it travels from one
material to another 

 bending light
affected by mirrors, prisms and water

Steps: Ask questions,plan the investigation,  predicting, make & record observations, reach
conclusions
Skills:Develop questions for the purpose of an investigation, Determine if observations relate to the
purpose of the investigation. Compare observations and data with others.

4. . Conduct an investigation to determine the path of light is affected as it travels from one
material to another 

 splitting into colors
affected by mirrors, prisms and water

Steps: Ask questions,plan the investigation, predicting, make & record observations, reach
conclusions
Skills:Develop questions for the purpose of an investigation, Determine if observations relate to the
purpose of the investigation. Compare observations and data with others

4b) Learning Sequence: Combine Scientific Methods
Gather Resources to Use “Explore before Explain”
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https://www.instructables.com/Light-and-Mirror-Puzzles/

https://www.instructables.com/Light-and-Mirror-Puzzles/


Find Teaching Resources & Align Scientific Methods
Remember “Explore before Explain”
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SAMPLE LESSON PLANS INCLUDED

Light Source 3 days1.
Light Travels in a Straight Line 5 days2.
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Nicole lamoureux Grade  4 Classroom

Learning Summary Tables
Consolidate Learning
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eEnergy Science Methods
Computer

Science



2)

4)

5)

Conversation

Observation

Triangulate
Evidence of

Learning
Product

Lesson Plan Use Sequence 

Formative Assessment
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2)

4)

5)

Launch Connect With Prior Knowledge 

Source: Explorify.uk

Lesson 1 Day 1

Think/Pair/Share
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2)

4)

5)

Can We See Objects In Total Darkness? 

Predict, Explain,Observe, Explain

Mini- Dark Box
Pinhole Box
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Source: Robin Johnson,(2014) What Are Light Waves?Source: Ashbrook, P. Shining Light on Misconceptions,( October 2012) Science and Children: National Science Teachers Association.



2)

4)

5)

Can We See Objects In Total Darkness? 

Source: Explorify.uk

Consolidate Learning

Gather students together and have  a few share their descriptive
observations

Share what was inside the boxes

Think/Pair/Share:
 1.What did you observe looking at the box without light and then with light?
2. What makes you think this?
3. Have students write “I wonder” questions with partners

Whole Class
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2)

4)

5)

Where does light come from? 
Lesson 1 Day 2

Term
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2)

4)

5)

Where does light come from? 
Lesson 1 Day 2

Term
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Light Source



4)

5)

Light Source2)

Where does light come from? 

Lesson 1 Day 2

Class Chart
Frayer Model

Definition:
Characteristics/features:

Examples: Non- Examples:
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2)

4)

5)

Lesson 1 Day 2 Continued 
What is Light?

Read to Learn

Read to find the defintion of
Light Source
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Johns, R (2014) What are  LIght Waves



4)

5)

Light Source2)

Where does light come from? 

Lesson 1 Day 2

Anchor Chart or Slide

Frayer Model

Definition: Characteristics/features:

Examples: Non- Examples:

Where light comes from glows
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2)

4)

5)

Lesson 1 Day 2 Continued 
What is Light?
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4)

5)

Light Source2)

Where does light come from? 

Lesson 1 Day 2

Students add example and non example -use picture and words

Definition: Characteristics/features:

Examples: Non- Examples:

Where light comes from
glows

makes light on its own

Can research animals that make their own light after with books/ online
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2)

Where does light come from? 

Lesson 1 Day 3

Think/pair/share Which one doesn’t belong? 
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2)

Where does light come from? 

Lesson 1 Day 3

Sorting Light Source

Sources of Light Not Sources of Light

Think/pair/share

Formative Assessment Check:
Before moving on do the students:

Identify Sources of light

Verbally explain how they know
it is a source of light

Know that moon & mirror do not
emit light
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2)

Where does light come from? 

Lesson 1 Day 3

Think/pair/share Consolidation of Learning: 
Learning Summary Table 
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Lesson 2    Bridge Lesson & Intro Performance Task
Movement
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Skill: 

Adler,D. (2018)  Light Waves

Think/pair/share

https://docs.google.com/presentation/d/196cgqFfle_909c510ygUevKHRRIMsncfQwLk-NucoAo/edit?usp=sharing
https://docs.google.com/presentation/d/1wA0mvzpATGsEPqg4EeAFGb0P2v8sUI62cJBUgZzsGzk/edit?usp=sharing


Lesson 2    Bridge Lesson & Intro Performance Task
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Skill: 

Adler,D. (2018)  Light Waves

Review/ Access prior knowledge

Movement/ Path
Think/pair/share

Discussion:

What does move mean?  1.
Let’s show movement with our bodies

2. What does movement path mean?

Let’s show different paths our bodies can take as it moves



2)

Introduce Performance Task

What is an obstacle course?

Think/pair/share

Option: Connect PEW 
Students can go through or create obstacle courses
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Throughout this unit we will be learning how light moves or travels from its
source

https://youtu.be/tcQojvSy_QM?si=-_s-Vv3KUCk_ojQZ


2)

Where does light come from? 

Lesson 1 Day 3

Think/pair/share Consolidation of Learning: 
Learning Summary Table 
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LESSON 2   LAUNCH INVESTIGTATION 

Students conduct an investigation to determine how path of light can be affected travels in straight line
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Lesson 2  Formative Assessment
What should I see or hear from students that demonstrates

meeting knowledge & skills ?
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Skills: Examine how trees and leaves (natural objects) affect the path of light
Conduct an investigation to determine the path of light - light travels in a straight line



Day 1: Launch investigtion  Observe phenomenon - Describe what you see (color,
shapes, objects)
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Skill: Examine how trees and leaves (natural objects) affect the path of light
Investigation Procedure: Making Observations



Launch Investigation: pre-assessment 
draw what you think is happening as the light travels from the sun
throuhgh the trees.  
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Skill: Examine how trees and leaves (natural objects) affect the path of light



How far
does the
Sun travel?

Nicole Lamoureux

How does light
get to Earth?

Nicole Lamoureux

Why do we see the
Sun sometimes and
not other times?

Nicole Lamoureux

How does the
Sun make its
own light?

Nicole Lamoureux

Day 1: Launch Investigation - Question Sorts
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Skill: Develop questions for the purpose of an investigation



How far does
the Sunlight
travel?

Nicole Lamoureux

How does light
get to Earth?

Nicole Lamoureux

Why do we see the
Sun sometimes and
not other times?

Nicole Lamoureux

Question Sorts
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Skill: Develop questions for the purpose of an investigation

Can Investigate In Classroom Can not Investigate In Classroom

How does the
Sun make its
own light?

Nicole Lamoureux

How does
sunlight move to
the Earth?

Nicole Lamoureux



Lesson 2   Day 2  How does light move on a path?
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Lesson 2   Day 2  How does light move (travel)?
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Teacher Demonstration
 Set the context

This marble will move or travel
down this straight tube

This marble will move or travel  
around the bend



Lesson 2    How does light move (travel)?
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Student Plan The  Investigation

Does light follow a path and move around a bend?

I predict that light will/ will not move a round a bend because...

Think/pair/share



Lesson 2    How does light move (travel)?
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Student Observe and Record Observations

Adler, D (2018) Light Waves



Lesson 2    How does light move (travel)?
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Consolidation of Learning

Learning Summary Table



LESSON 2 DAY 2

CONDUCT AN
INVESTIGATION



Lesson 2    Day 2 How does light move (travel)?
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Light traveller: Small scale investigation

Last lesson we saw that light does not
follow a path already set out like a curve
but seems to travel straight.  

Johnny wondered if light will move
around an object when it blocks its path?

 That’s a great question. What do you
think?

Preview
questions to see

if any apply



Lesson 2    How does light move (travel)?
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Think/pair/share

Planning the Investigation

What are we trying to find out?

Help me write a good question we can investigate. Let’s begin with will light...



Lesson 2    Day 2 How does light move (travel)?
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If we have holes in the cards and
line them up do you think the light

will shine through all the way?

What do think will happen if we block the 
light path with a card?

Will the light  turn and change direction 
or stop?

Let’s predict

Planning the Investigation



Lesson 2    How does light move (travel)?
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Think/pair/share

Planning the Investigation



Lesson 2    How does light move (travel)?
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Planning the Investigation

Scientists write down the procedures  (steps) to do the investigation so other
scientists 

Optional:
 Guided Practice

Write as a class chart
or students work in
pairs to complete



Lesson 2    How does light move (travel)?

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

I predict that  when the path of light is blocked by an
object the light will turn/ stop because

Think/pair/share

Planning the Investigation



Lesson 2    Day 2 How does light move (travel)?
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students observe path of light

students record

https://scienceehs.blogspot.com/2011/03/showing-
that-light-travels-in-straight.html

https://www.schoolsobservatory.org/learn/history/light-telescopes



Lesson 2    Day 2 How does light move (travel)?
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https://scienceehs.blogspot.com/2011/03/showing-
that-light-travels-in-straight.html

https://www.schoolsobservatory.org/learn/history/light-telescopes

students record



Lesson 2    How does light move (travel)?
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https://scienceehs.blogspot.com/2011/03/showing-
that-light-travels-in-straight.html

https://www.schoolsobservatory.org/learn/history/light-telescopes



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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