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Land Acknowledgement

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.

™' ¥ Alberta Regional Professional



GOALS

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.”
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Session & Resources
DIORO

CC BY-NC-SA 4.0 DEED

Attribution-NonCommercial-ShareAlike 4.0 International

You are free to:

Share — copy and redistribute the material in any medium or format
Adapt — remix, transform, and build upon the material

The licensor cannot revoke these freedoms as long as you follow the license
terms.

® BY: credit must be given to the creator.

@ NC: Only noncommercial uses of the work are permitted.

@ SA: Adaptations must be shared under the same terms.

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

Alberta Professional
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ﬁ/ TQS Alighment
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);




Do tGhe besbt you can
until you know betber.

Then when you know bebber,




KEY IDEAS

Teacher Clarity of
Curriculum

Integrated in all other organizing ideas.
Way students should build knowledge in
each organizing ideas.

“Explore before Explain”

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

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

Resource developed to assist with
intentionally integrate scientific methods
In other organizing ideas
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Integrating The Scientific Methods

“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.”

Science Curriculum Subject Introduction

Alberta Professional
Development Consortia



Learning Outcomes in Every Organizing Idea Begin With

“Students investigate...."

Grade 2 Knowledge Statement |
Glossary for Student Action Verbs

Procedures scientists ~ Alberta’s K-6 Science Curriculum

use to gL lide This glossary was developed to help provide clarification, context and support for teaching of the student actions in

: : : . Alberta's K-6 Science Curriculum (2023).
investigations include

« asking questions
« making predictions

Definition

» planning the 12311234 _ _
, : , ‘ ' 5’ -E' ! 5’ E’ ' investigate To use a process of inquiry or exploration to gain deeper understanding.
Investigation ’ :

« observing and
recording data
« analyzing data o
« reaching conclusions "
« discussing
observations and

The wonderofscience.com
Ll

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

Students investigate (process to find answers or build knowledge)

Explore Before Explain

Explore First Explain:
e Students go through process e Students confirm conclusions and
to reach conclusions and Introduced to vocabulary to connect
explain their thinking. with videos, books, teacher explanations
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Integrating The Scientific Methods With Other Organizing ldeas

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

1Y Alberta Professional

Development Consortia



Integrating The Scientific Methods With Other Organizing ldeas

KNOWLEDGE

Sources of light include

« the Sun

» electricity

s fire

+ some plants and
animals
(bioluminescence)

Light behaves in various

ways, including

» travelling ina
straight line from its
source

* bouncing off a
surface (reflection)

* bending as it travels
from one material to
another (refraction)

= splitting into colours
(dispersion)

Light travels through
objects that can be seen
through (transparent).

The path of light is
affected by mirrors,
prisms, and water.

The path of sunlight can
be affected in a variety
of ways by natural
objects, such as

» |eaves

» frees

* bodies of water
* mountains

UNDERSTANDING

Behaviours of light
affect its path.

SKILLS &
PROCEDURES

|dentif es of light.

Conduct an

investigation to
determine how the path
of light can be affecte

Examine how natural
objects affect the path
of sunlight.

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

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

o Fleee
-é‘g)f]. mpmmmsomg

- ——

This glossary was developed to help provide clarification, context and support for teaching of the student actions in

Glossary for Student Action Verbs
~ Alberta’s K-6 Science Curriculum

conduct

Alberta's K-6 Science Curriculum (2023).

'To engage in the process of planning and carrying-out (such as for an

investigation).

Definition

Discussing
Observations &
Conclusion

Reaching
Conclusions
Analyzing Data

The wonderofscience.com

Planning the
Investigation

Making Predictions

Observing &
Recording Data




Resource Documents
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Grade 2

Integrating The Scientific Methods (Investigations)
PLANNING GUIDE

Sample: Energy
Behaviour of Light Affects its Path

49H A planning guide supports teachers in designing a

" series of lessons integrating the scientific methods
with other organizing ideas found in the curriculum,
This teaching strategy helps students build scientific
knowledge and deepen their learning.

“The Science curriculum engages students in active investigation to build scientific knowledge and develop critical-
b i & ills imto all of

thinking and problem-sclving skills_. Students will have opportunities to integrate these skills into her areas

of the Science curriculum.” Curricolvm Subisct Mntroduction (2023)

Toolbox Contains:
Hyper linked resources to assist with each phase

e Science Verb Glossary

e ARPDC Planning & Assessment Document
e CMASTE

e Blank Planner Template
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Linked Planning Steps

Planning Guide to assist when planning:

Exemplar to refer to

PLANNING Sl

Science
GUIDE 1.Analyze the Learning Outcomes to identify the skills & concepts
which direct the how and what of summative assessment.

Start with Curriculum First

Analyze the Where does light come from and how does it move?
Stepl  jearning outcome

Examine

Studentg C
Stuclents the : — m‘
nvestigation 2

behaviours oflight and VESLIES I

how itis influenced Dy
sound
RUrpose

Note: The development of the skills & procedures from the scientific methods are a year long process

| Guiding Questions: ol ¥y
£ = What are the concepts (nouns, science ideas) students need to learn? X L ..}".‘-
AHA
A0

Rt

Verk Gloss

= What are the skills (verbs) students use to demonstrate what they
know, understand and can do?

“Students will have opportunities to integrate these skills [scientific methods) inte all other areas of the
Sciepce curriculum.” Curriculum Subject Introduction (2023)

The Scientific Methods

Integrating

Guiding questions to consider at
each phase of planning



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

Unpacking The Curriculum:

Start with Curriculum First

Analyze the
Stepl  jearning outcome

Examine

1. Seguence Learning Progressions
Learning outcoms beginning, middle and end of
Connect Concepts learn | ng jOU 'n ey

Step 3 to Foundational
Knowledge

Develop Learning

Progression & Align
Scientific Methods (

Determine Evidence
of Success

Step 5

Create meaningful
Step 6 Learning
Experiences

Alberta Professional
Development Consortia
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Grade 2

Integrating The Scientific Methods (Investigations)
PLANNING GUIDE

Sample: Energy
Behaviour of Light Affects its Path

¥ A planning guide supports teachers in designing a

' series of lessons integrating the scientific methods
with other organizing ideas found in the curriculum.
This teaching strateqy helps students build scientific
knowledge and deepen their learning.

The Science curriculum engages students ;m actwe mvestigation to build scientific knowledge and develop ovtical-

thinking and probdem-solving skalls_.. . Students will kawve opportunities to imtegrate these skalls into all other areas

nf the Science cumculum.” Cornicedum Sulyect ntroduchion (2023

Development Consortia



PLANNING

GUIDE 1.Analyze the Learning Outcomes to identify the skills & concepts
which direct the how and what of summative assessment.

Start with Curriculum First

Where does light come from and how does it move?

studen I::
pehavigurs of BEht and

Mote: The development af the skills & procedures from the scentific methods are a year long process

- .

Guiding Questions:
s What are the concepts (nouns, science ideas) students need to lea rn?'

= What are the skills (verbs) students use to demonstrate what they
know, understand and can do?

The Scientihc Methods



Glossary for Student Action Verbs

~ Alberta’s K-6 Science Curriculum

This glossary was developed to help provide clarification, context and support for teaching of the student actions in
Alberta’s K-6 Science Curriculum (2023).

Definition

To carefully and in detail consider the nature and characteristics of something in
order to find out more about it.

explain To describe the how or why of something; give the cause or reason for.

examine




PLANNING

GUIDE Understanding: Behaviours of light affect its path.

Start with Curriculum First 1. Examine the KUSPS to identify important concepts (science ideas) , and the skills
students will use to demonstrate successful learning

Knowledge: of light_include Skills: Identify sources of light. : C::)

™ M =

Examine

& 5( - slants and animals (bioluminescence) {:)
KUSPS Related To_

Lﬂuming Outcome. Knowledge: Light behaves in various ways, including

« travelling in a straight line from its source

+ bouncing off a surface *(reflection)

+ bending as it travels from one material to another *{refraction}
» splitting into colours (dispersion Skill: Conduct an investigation to determine how the path of light can
Knowledge: Light travels through objects that can be seen through be affected

*(transparent).

Knowledge: The path of light is affected by mirrors, prisms, and water
The path of sunlight can be affected in a variety of ways by natural objects, such as Skill: Examine how natural objects affect the path of sunlight
| leaves
'jf

*Mote: parenthesis is for teacher, not the student

Guiding Questions: Include means must teach, such as is sampling but not all
= What concepts (nouns, science ideas) in the knowledge & Understanding
statements are integral to student understanding?
= What skills (verbs, verb definitions) will students use to show what they know Scientific Methods

) and can do? ) & Energy
SRz QOO0 Integrating (Light)

=3 '-\.rl.

Step 2
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Verb Glossary
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PLANNING Grade 2

Science

GUIDE Understanding: Behaviours of light affect its path.

Start with Curriculum First 1. Examine the KUSPS to identify important concepts (science ideas) , and the skills
students will use to demonstrate successful learning

Knowledge: of light_include Ekillszur:E: of light.

+ some plants and animals (bioluminescence)
Examine
KUSPS Related To
Lauming Outcomae. Knowledge: Light behaves in various ways, including.

« travelling in a straight line from its source

+ bouncing off a surface *(reflection)

+ bending as it travels from one material to another *(refraction)
= splitting into colours (dispersion Skil an investigation 1: how the path of light can
Knowledge: Light travels through objects that can be seen through be affected

*(transparent).

Knowledge: The path of light is affected by mirrors, prisms, and water
The path of sunlight can be affected in a variety of ways by natural objects, such as Sl:illzgl_u]-_il:l:b how natural objects affect the path of sunlight
| s leaves
fjf

« trees
+ bodies of water
+ mountains
o . *Mote: parenthesis is for teacher, not the student
Guiding Questions: Include means must teach, such as is sampling but net all

WO M &

AV

Verb Glossary

= What concepts (nouns, science ideas) in the knowledge & Understanding
statements are integral to student understanding?
= What skills (verbs, verb definitions) will students use to show what they know Scientific Methods

and can do? _ & Energy
:'T,ﬂmmm"” @@@@ Integrating (Li ght}




Glossary for Student Action Verbs
~ Alberta’s K-6 Science Curriculum

This glossary was developed to help provide clarification, context and support for teaching of the student actions in
Alberta's K-6 Science Curriculum (2023).

Definition

axamine To carefully and in detail consider the nature and characteristics of something in
— order to find out more about it.

identify To recognize by naming and/or indicating.

To find a conclusion and/or solution using reasonable strategies, procedures,
getermine and/or calculations.




PLANNING arade 2

Science

GUIDE

Understanding: Behaviours of light affect its path.

Start with Curriculum First Determine essential science ideas for teacher clarity to enhance student learning

Look for sources of information connected to:
+ Sources of light
s Light travels in a straight line
Light bounces off surfaces (Teacher: Reflection)
Light bending as it travels from one material to another light path affected by water and prisms(Teacher: Refraction)
» Light splitting into colors light path affected(Teacher: Dispersion)

Mote: Absorption of light and shadows cast is not a curricular expectation. The terms reflect, refract and dispersion are
not curricular expectations for students.

Step 3 Foundational * Determine potential student misconceptions to consider when teaching and assessing

+ Heflective surfaces emit light

» Only shiny surfaces or water reflect light (bounce off surfaces)

« Confusion about materials that are reflective and surfaces reflecting
light (light bouncing off surfaces)

Children need multiple experiences with observing light reflecting off objects (colored Teacher Background Builder
paper, mirror, flower, baking pan etc.] {Click Links)

» Opaque objects do not reflect light

s Opaque surfaces give out colour or ‘darkness’

Guiding Questions:

= What terms and science ideas do | understand and what do | need to learmn more about?

m 'What concepts in this learning cutcome are connected to previous grade?

= 'What science vocabulary that might be used in a non-science context
that may potentially confuse students? (Ex: force, reflection etc.

he Scientihc Methods

Imtegrating
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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

rade 2 Bringing It Together © 2023 by Nicole Lamoureux, ARPDC is



SCIENCE VOCABULARY

Polysemous - Words that have everyday meaning but different
Science meaning can cause confusion for students

of Puwsemnus, TEEr -

’ ﬂ‘n
\ﬁ"w g Tig
Common meaning Science Meaning A r3
e v
2 %a
Q %
N <
draw by physical aﬁ {;
cause someone to & -'_‘3,
. fore to cause to
Attract have a liking or
. approach or
interest :
adhere or unite
m::::sd:a::rw push, pull, metal, object
coercion,

Force T push or pull

Polysemous—words that have attract, repel, force,

an everyday meaning and a slide, surface, pole

. polarity - state of ;I'llri—nnldn that are predict, compare,
pole a stick an ato.m or ""’“""'h"‘ ":“ many observe, describe
molecule inherent

Source: Education Endowment Foundation

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



LINKS TO FIND FOUNDATIONAL
SCIENCE IDEAS & MISCONCEPTIONS

$

-+

Tackle the Tricky Bits Center For Can search without a
Uk site Mathematics Science, membership
and Technology Paige Keeley’s.
Education. Formative Assessment
Misconceptions are Probes based on
being updated research




TEACHER BACKGROUND BUILDER

DETERMINE HOW THE PATH OF LIGHT CAN BE AFFECTED

Light travels in a straight line

e Luminous objects such as lamps,

flames and the Sun are sources of light, some are natural and some artificial.
ntis given out from a light source.
nt travels out in straight lines in all directions from a light source.
kness is the absence of light.

ig
ig

Da

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

u”mﬁmmm&?&“"”" Grade 2 Bringing It Together by ARPDC is licensed under CC BY-SA 4.0



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

TEACHER BACKGROUND BUILDER
Light bounces off surfaces

e light travels in a straight line and hits an object

e some of the light bounces (reflects) into our eyes . i

e Rough surfaces light bounces off will scatter

e Smooth surfaces light bounces more direct angles
Challenges for Young Children:

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

TS Aberta feglons Professional
...........

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




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

TEACHER BACKGROUND BUILDER

Our curriculum do not use
opaque

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


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

DETERMINE HOW THE PATH OF LIGHT CAN BE AFFECTED

TEACHER BACKGROUND BUILDER

Light bends as it travels from one material to another

e Light changes direction when it travels from
one medium to another
Ex: from air to plastic prism or air to water

e Different mediums slow how the light travels
differently (teacher only)

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

CLIY Aberta fesion| Professional

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



DETERMINE HOW THE PATH OF LIGHT CAN BE AFFECTED BY WATER
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”?

2)

@digg, giphy

rade 2 Bringing It Together © 2023 by Nicole Lamoureux, ARPDC is



DETERMINE HOW THE PATH OF LIGHT CAN BE AFFECTED

TEACHER BACKGROUND BUILDER

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

e Water - droplets, bubbles
e Prisms

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

Grade 2 Bringing It Together © 2023 by ARPDC is



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

Dispersion

ﬁ 7‘.‘
R [——

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

-@ﬁ’?}ﬂ Alberta Fegional Professional
n-‘,’._'_',}-’»"L )+ Development Consortia
g



A I Alberta Regional Professional
~ LT3 Development Consortia

PLANNING
GUIDE

Start with Curriculum First

il e Sl

Grade 2
Sclence

1.Develop learning progressions that have a logical sequence from the perspective of

the student. Combine the skills with knowledge statements.
Z.Consider how the scientific methods will be integrated in the progression

Understanding: Behaviours of light affect its path.

Behasiaur of Ligat AMecis Ha Path

Con et shills i procediies wth codcepls

Somntific Mrmods
Frar= gl pirsmaenhir e s leps
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Mote: Progressions are sequencing of concepts, not lesson plans

Guiding Questions:
= How will the concepts & skills be combined and sequenced in a way that is cohesive from the

students’ perspective to build on each idea (flow)?

m How will students use “explore before explain” to integrate the scientific methods to build

knowledge?

s What resources would support student learning engagement with both
the “explore and explain” phase of concept development?

Integrating

I = aligabion Frocedures Ovde: Damde P Soerlii: Kesthooh Shil s B ®Srocedure

The Scientific Methods




4a) Lea rn i n g Seq u e n Ce: 1.1dentify sources of light include the Sun, electricity fire, some
Combine skills with knowledge

plants and animals

2.Conduct an investigation to determine the path of light
e Travelsin a straight line

Note: these are NOT lesson p[ang and each e Travels through objects that can be see through
step may take several lessons for students to

work through. Sequencing provides the order 3.Conduct an investigation to determine the path of light is
or flow to develop lessons from /(» HTREER o7 U SR s

e bouncing off surfaces

o affected by mirrors

Knowtedige: Sourc=s ofight nclude skits(@eriyources of lght e examine how natural objects such as bodies of water affect
path of sunlight

[bicluminescence)

Knowledpe: Light behaves invarious ways, including
« travelling in a straight line from its source

+ bouning offasurace“refiector) o 4.Conduct an investigation to determine the path of light is
* DENaInNg x.'li-llj.;.l';f.fi-f IDSI:‘JEI_'I:E_FI'I;-CIIE’I-.'I. to another “(refraction) . o i o o . . o

K;G?.:llﬂiat:;gf:Il_li]gt;?tvtu|'l;:;-eljzE:-nJ:lIgB::-:lj-ict-.'-L'&L-:-:-.ﬂl:-i seen through ifl[ s ':'"t"':'-- " e affeCted as It travels from One materlal‘ to anOther
_ e bending light

o affected by mirrors, prisms and water

Knowledge: The path of s affected by mirrors, prisms, and water

The path of can be affected in a variety of ways by natural objects, such as 5b:il.l.":..|‘:|tu|'n.-:-J_ie-:t-:-e.f=E::t"e
» leaves

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

e splitting into colors

o affected by mirrors, prisms and water

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




4p) Learning Sequence:

ombine Scientific Methods

Gather Resources to Use “Explore before Explain”

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

1.1.1dentify sources of light include the Sun, electricity fire, some plants and animals
Explore: Mini dark box, Pinhole box
Explain: St. make conclusions about light. Book: What are light Wave, p.-,4-5, 12 & Video

Scientific Methods
Investigation procedure steps
Skills/procedures from KUSPS

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
e Travelsin a straight line
e 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
e 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

e 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

e splitting into colors

» affected by mirrors, prisms and water

Alberta Professional
Development Consortia

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

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




5. Determine evidence of what students know, understand, and are able

put in action in an unfamiliar or real life context as a result of learning in

Start with Curriculum First  this unit.

Understanding: Behaviours of light affect its path.
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» How will students (insert verb from LO) their understanding of (insert understanding statement from

KUSPs? [ Ex: How will students investigate behaviour of light 7)
Scientific Methods
s How can | use the Understanding statements to develop summative assessment that assess what
students know, understand? EX: How will students & t j investigati

will students express the pun

gt
[

e of the investigation?




© Desired Results: Keeping The End In Mind

1. Light to Ralnbow Obstacle Course
Using knowledge built over the imvestigation about the behavior of light, students create an obstacle course for the light to end with splittng of colors.

Criteria:d skills and procedure in Energy, Soentific Methods and Computer Science linked in the Rubric)
1.  Trawels im a straight ine and goes through matena
2 Uses Mirrors) to change direction of the light path
3. Bends light to spiit into colors using water or prismis)

Student=s use precise pictures, words for others to follow when replicating their cbstade course [Computer Science Sk

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

¥ Alberta Regional Prafessional
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https://www.instructables.com/Light-and-Mirror-Puzzles/

Find Teaching Resources & Aligh Scientific Methods
Remember “Explore before Explain”

l:‘ptep 5 b) Align progressions with scientific methods (procedures of investigation cycle & KUSPS)

Energy LO: Scientific Methods
Steps in investigation

KUsSPs

1. Identify sources of light include the Sun, electricity fire, some Investigation Procedure Steps: observations, predict, record chservations, making
plants and animals (see sample lesson plans) conclusions, asking questions

SkillsrCor“upare— observations and data with others. The observations and data

Explore: 1)iini Dark Box,2) Pinhole Box e -
should be similar with others

Explain: Books free on Get Epic
[0 Robin Johnson, What is Light? p. 4-5 & 12,
O Jennifer Boothroyd, Light It Helps Me See p. 4-7
O video Sources of Light

Conduct an investigation to_determine how light can be affected by
water, prism.- will bend and be affected by water and prisms

* Review meaning of bend, prism
Engage Phenomenon: Rainbow in nature. Video
Explore:
O Bendy Light
O Bendv Light Part 2
Explain:
O students draw and record path of light (bend)
O Bl Mve demonstrates light bending through prism (video)

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 purpose, compare observations and data with others

2.Conduct an investigation to determine the path of light

Steps: Ask questions.plan the investigation, predicting, make & record
observations, reach conclusions

e Travels in a straight line  (see sample lesson plans)

Phenomenon: Video of Sun rays going through trees and leaves . A
Skills, Develop questions for the purpese of an investigation, Data should relate to

the purpose of an investigation determing if observations relate to purpose,

Explore: TjLight Beam,2) Light Target
P JLig 4 Compare observations and data with others

Explain: Book free on Get Epic
[ mari Schuh, Light: First Science p. 10

¢ Travels through objects that can be see through

Explore; )Mow you see me
Explain:

5.Conduct an Investigation to determine how and when the path of
light splits into colors can be affected by water and prism
Phenomenon: Continue

Explore:
O mMake indoor rainbow

O Mystery Science Make A Rainbow
O The Calor of Light (prism)
Explain:
[ Book Get Epic: Jennifer Boothroyd, Light Makes Colors. P. 15-21
[0 Book New learn Alberta Grade 2 Energy LO Light Makes A
Rainbow

Steps: Ask guestions,plan the investigation, predicting, make & record
observations, reach conclusions

Skills, Develop questions for the purpose of an investigation, Determine if
observations relate to purpose, compare observations and data with others

%

Conduct an investigation to determine how the path of light bounces off | Steps: Ask questions,plan the investigation, predicting, make & record
surfaces observations, reach conclusions

Explore: small group/pariners Skills, Develop questions for the purpose of an investigation, Determine if

O How are rainbows made{video)

observations relate to purpose, compare observations and data with others

O Light Traveller
[ Light Bouncer
O Liaht bounces - mirrors (last)

Explain: Connect/Extend/Challenge Thinking Routine would work nicely
here
[0 what is Light (video) Light reflected is used but reinforce light
bounces off” surfaces
[ Get Epicl Light It Helps us see by Alan Walker p. 14

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




PLANNING casanis
SCIENCE
GUIDE 1. Plan for instruction that is cohesive from the students’ perspective.
2. Be strategic in sequencing lessons that builds on prior knowledge and learning, as well as

having the potential to extend student thinking.

Start with Curriculum First

Clarity: Teacher & Learner can answer i:

Where the _
learner is going  Where the leamer is How to get there

Engineering effective  Providing
discussions, tasks, and feedback that

activities that elicit ~ moves learners
Clarifying, evidence of learning forward

. sharing and

| understanding '
Peer iﬁmhﬂu Activating students as leaming

Sk resources for one another

Teacher

Activating students % OWnNers
of their own |E'.]I'1'|II'IH_

Learner

Guiding Questions:
= What underlying prior knowledge do the students need to have from previous grades?

» How can | access what ideas students’ already have (pre-assessment)?

e How can | minimize potential misconceptions with the science ideas?

» Where can | integrate cross curricular connections for students? For example KUSPs
from ELAL (Ex: Oral Language, vocabulary development, text) and/or math (Ex
measuring, statistics)?

What do | want to hear and see from students during lessons that demonstrate their
progress in the Skills and Procedures?

Create Meaningful
Leaming Experiences

Step 6

i i R (Formative Assessment) ntesratin The Scientific Methods

% ﬁ 3 Regiona
fgﬁ, Pateiniislionill Grade 2 Bringing It Together © 2023 ARPDC is licensed under CC BY-SA 4.0




SAMPLE LESSON PLANS INCLUDED

I.Light Source 3 days
2.Light Travels in a Straight Line 5 days




Learning Summary Tables
Consolldate Learnmg
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Q. Menus

File Edit

View

Student MNa

A

s o 0 T

Format

Data Tools

100% -

Extensions

00 123

Help

Defaul...

Copy of Grade 2 Matter Formative Assessment Checklist + m &

- -@+

Science l\/Iethodls

Student Name

Identify Sources of
Light

Determine how the
path of light travels in
a straight line

Determing how the
path of light
bounces off of
surfaces

Determine how the
path of light can be
affected by water
and prism by
bending

Determine how the
path of light is
affected by water and
prisms and splits into
colors

Examine how natural
objects affect the path
of Sun light

Compare
Observations &
[Crata with Others

| Scientic Methods)

Develop Questions
for Purpose of an
Investigation

Albert Einstein

Mot Taught yet

Mot Taught yet

Mot Taught ... =

Mot Taught yet

Mot Taught yet

Computer
Science

Create instructions
using precise words,
pictures or diagrams

{computer science)

Elon Musk

Light Target January 17

Robert Openheimer

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Marie Curie

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Jane Goodall

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Myley Cymus

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Bill Idol

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Meed To As... ~

Axyl Rose

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

MNeed To As... «

Kurt Cobain

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Meed ToAs... ~

Eddie Vedder

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Meed To As... ~

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

MNeed To As... «

Need To As... -

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Meed ToAs... ~

Need To As... ~

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Meed To As... ~

Need To As... ~

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

MNeed To As... «

Need To As... -

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Meed ToAs... ~

Need To As... ~

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Meed To As... ~

Need To As... ~

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

MNeed To As... «

Need To As... -

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Meed ToAs... ~

Need To As... ~

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Meed To As... ~

Need To As... ~

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

MNeed To As... «

MNeed To As... ~

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Meed ToAs... ~

Need To As... ~

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Meed To As... ~

Need To As... ~

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

MNeed To As... «

MNeed To As... ~

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Meed ToAs... ~

Need To As... ~

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Meed To As... ~

Need To As... ~

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

MNeed To As... «

MNeed To As... ~

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Mot Taught yet

Need To As... ~

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Need To As... ~

¥ Alberta Regional Professional

« Development Consortia

Tips -

Matter

-

Energy -

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Meed ToAs... -

Mot Taught yet

Mot Taught yet

Mot Taught ...

Mot Taught yet

Sheetl -

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

Mot Taught ...

MNeed To As... ~
Meed ToAs... ~

Approaching -

Meed ToAs... ~

i

Approaching

Mot Yet

Elon verbally described the path of light goes in a stratight line with his partner in
bath the "Beam of Light" activity and Light Target. He struggles te label his
observalions so that others are able to read and understand them. He would
benefit from uging the checklist before he is done. He also created statemenis
instead of questions for his investigation.

Meed To Asses ~

MNeed To Asses ~

Meed To Asses -

Meed To Asses ~

MNeed To Asses ~

Meed To Asses -

Meed To Asses ~

MNeed To Asses ~

Meed To Asses -

Meed To Asses ~

MNeed To Asses ~

Meed To Asses -

Meed To Asses ~

MNeed To Asses ~

Meed To Asses -

Meed To Asses ~

MNeed To Asses ~

Meed To Asses -

Meed To Asses ~

Heed ToAs... ~




Lesson Plan Use Sequence

Lesson 2 Focus/Questlon: What are different ways we get light? Estimated Timea: 3 Da

EF Formathee Assessment: “Assessment Look Fors"
What do | want to see or hear that shows me they have met the shill</procedures?

Energy Knowdedge: Sources of light include: The Sun, slectnicity, fire, some animal and plants make their own light Skills & Procedures: |dentify sources of ligit

Assecoment “Lock Fors™: Can the studems..

| | Idemtify and label examples diferent sources of light

|:| Fort cbjects that that are sources and not sources of light

Srience Methods: Investigation Procedure Stepe Obssrvations and Asking Guestions 4)
D Clbserye objects in dark and Eght using sense of sight to describe what they observe

El E=nerate g ..esr.'un::l

Observation

Conversatio Product

Formative Assessment

L% Alberta Regional Prafessional

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




= LessonlDayl
' [ ] Launch Connect With Prior Knowledge

Think/Pair/Share

Have you ever been
somewhere where you

couldn't see anything
when you woke up in the
night?




Can We See Objects In Total Darkness?

Predict, Explain,Observe, Explain

Pinhole Box

Mini- Dark Box
* e 3. Look into the hole in the box. Write down
' spg W|th mg 'lttle ege or draw what you see in your notebook.

How important is light? Follow these steps to make a
4. Shine a flashlight into the hole. Write

pinhole box. Then spy with your little eye and see what
down what you see now.

you can see. Do not be afraid of the dark!
5. Open the lid and look inside the box.

Materials: 0’530"3 REshaER
Can you see the object? Draw it.

a emser
. toy car or other ~crayons or

shoe box or other
medium-sized box fisinois small object colored pencils

5) p What to do:
)y 1. Carefully cut a tiny hole in the
lid of the box.
2. Put an eraser or other

small object inside the box. Close the lid.

.IINIHNIIIIIHHII

Source: Robin Johnson,(2014) What Are Light Waves?

Source: Ashbrook, P. Shining Light on Misconceptions,( October 2012) Science and Children: National Science Teachers Association

ni}_/ {4 wtasisusatall Grade 2 Bringing It Together © 2023 ARPDC is licensed under CC BY-SA 4.0




~ia Can We See Objects In Total Darkness?

ot

-7

Whole Class 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? 2

3. Have students write “| wonder” questions with partners

Source: Explorify.uk

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



Lesson 1 Day 2

Where does light come from?

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



Lesson 1 Day 2

Where does light come from?

rerm

Light Source
5)

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



Lesson 1 Day 2

Where does light come from?

Frayer Model
Class Chart

ﬁeﬁnition: haracteristics/features: \

kmp[es; on- Examples:




Lesson 1 Day 2 Continued
What is Light?

o
' SCHOOL

Read to Learn -+

Read to find the defintion of
. The sun
L|ght SOU rCe g ’ The sun is our main source

of light. A source is the place
where something comes

. £ < from. The sunis like a

3 See the light! <

What is light? " giant i !
g Light is everywhere! Some lights are very bright. The : . > P glant llght bulb in the Sky

sun is the brightest light. Others are dim. Dim means nol 4% \ : Y It is very powerful

g ) bright. A night-light gives off only a little light. Some lights ' \ : i

e Exgtlows Fot o ricanmyie:Wike jou st flash or blink on and off. Others are different colors. o ' \ : It shines light on

marshmallows. It shines from a lamp when you are There are all kinds of lights. Look around you. What . W \

[Radi I be e st lights do you see? How do they look?

Light is the brightness that lets you see the world around
you. It shines down from the sun when you ride your

the whole world.

The sun is so hot and bright,

it can actually hurt you!

You should put sunscreen

on your skin so the sun will

not burn it. You should also
e —— g |\ wear a hat and sunglasses
Lo S L I s . A to protect your eyes.

Johns, R (2014) What are Light Waves

- Ié' 2 Regiona
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Lesson 1 Day 2

Where does light come from?

Frayer Model

ﬁeﬁnition: Characteristics/features: \ Anchor Chart or Slide

Where light comes from e glows

kmp[es; on- Examples:

\_

L I’i—l 2 Regiona
ﬁ}?y privisstbatell  Grade 2 Bringing It Together © 2023 by Nicole Lamoureux, ARPDC is licensed under CC BY-SA 4.0
p*




Lesson 1 Day 2 Continued
What is Light?




Lesson 1 Day 2

Where does light come from?

Students add example and non example -use picture and words

Definition: YCharaoteristics/featu res: \

Where light comes from

glows
e makes light on its own

> Light Source — /\
Examples: on- Examples:

\_ U\ /

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

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




Lesson 1 Day 3

u Where does light come from?

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

(] ODD ONE OUT

Sources of light

{"ﬁ?}? Alberta Regional Professional
u[_‘j;l )= Development Consortia . . . o
<15 Grade 2 Bringing It Together © 2023 by Nicole Lamoureux, ARPDC is licensed under CC BY-SA 4.0



o~

Think/pair/share

Lesson 1 Day 3

Where does light come from?

Sorting Light Source

Sources of Light Not Sources of Light

lightning

ice cream

Formative Assessment Check:

Before moving on do the students:

cheese

@ Identify Sources of light
: Verbally explain how they know

itis a source of light
Know that moon & mirror do not

emit light



Lesson1 Day 3

u Where does light come from?

hink/pair/share

Consolidation of Learning:
Learning Summary Table

Dyiving Questionr Where does light come from and how does it move?

Performance | Deslgn A Llght obstacle course
Task

Questlon Observatlon Concluslon How does knowing this help us Questlons
Acthvity What did we observe? What did we learn from our data? | with what we need to Include In | wonder.
(Small readlng our light obstacle course? Record as students ask

Investigation) or can be put on a sticky

Pinhole Box & | We can't see cbjects We need a light source to see (—tiij
Mini Dark with out light. With a objects. There are many types of

room light source we could sources of light human made \__J
see shapes and colors. (electricity. and from nature {Sun.,
fire, lightening)

'{‘ﬁ‘pﬂ Alberta Regional Professional
nr[_'i?l;lf: Development Consortia
p*
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Lesson2 Bridge Lesson & Intro Performance Task
Movement

4 4

_—
Think/pair/sh i |
nk/pair/share Look at the sets of pictures on the next slide

The “Yes” set is an example of movement, and

the other set is not an example of movement

What is movement?

v

Adler,D. (2018) Light Waves

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


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

Lesson2 Bridge Lesson & Intro Performance Task

Review/ Access prior knowledge

__‘
' - Movement/ Path

Think/pair/share
Discussion:

1.What does move mean?
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

Adler,D. (2018) Light Waves

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



Introduce Performance Task

o~

hink/pair/share

Throughout this unit we will be learning how light moves or travels from its
source

What is an obstacle course?

Option: Connect PEW

Students can go through or create obstacle courses

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


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

Think/pair/share

Lesson 1 Day 3

Where does light come from?

Consolidation of Learning:
Learning Summary Table

Driving Question: Where does light come from and how does it move?

Performance Task

Design A Light obstacle course

Question
Activity
(Small
investigation)

Observation
What did we
observe?

Conclusion
What did we learn from our data?
reading

How does knowing this help us
with what we need to include in
our light obstacle course?

Questions

| wonder..

Record as students
ask or can be put on
a sticky

Where does light
come from?

Pinhole Box & Mini
Dark room

Without light objects
are gray, darker color

With a light source
we could see shapes
and colors.

We need a light source to see
objects. There are many types of
sources of light human made
(electricity, and from nature (Sun,
fire, lightening)

(To be completed after day 3 when
movement and the performance
task is intrc:dm:ed:|

We need a light source to start our
obstacle course (maze).

_d

“{“':'p‘ Alberta Fegional Professional
ol )= Development Consortia
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LESSON2 LAUNCH INVESTIGTATION

Develop questions for purpose of investigation.

Asking Questions

* Determine if observations
Planning the relate to the purpose of an
Investigation investigation.

Discussing Explore purposes of
Observations & Investigations.
Conclusion T

* Describe procedures of
an investigation.

Reaching

- : Phenomenon Making Predictions
Conclusions

The wonderofscience.com

* Collaborate to combine recorded data on a

Compare observations and data _
Observing & single list or chart.

with others. Analyzing Data

Recording Data

Students conduct an investigation to determine how path of light can be affected travels in straight line

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



Lesson 2 Formative Assessment A
What should | see or hear from students that demonstrates
meeting knowledge & skills ?

Lesson 2 Focus/Question: How does light move? Estimated Time: 3-4 Days (45 Minutes each)

@’Formative Assessment “Assessment Look Fors”
What do | want to_see or hear that shows me they have met the skills/procedures?

Energy Sequence Knowledge & Skills Combined: #2: 1) Examine how trees & leaves (natural objects) affect the path of light.2) Conduct an investigation to determine the path of light
(light travels in a straight ling)

Assessment “Look Fors™: Can the students..

D Observe and describe in detail how the path of light is interacting with the trees and leaves
|:| Use term “path of light” in discussions,drawings and/or writing about how light travels (observations & conclusions)
|:| Identify in recording observations & discussions/ drawings and/or writing that light travels(path) in a straight line

|:| Connect conclusions from “hands on” investigation in class back to the sunlight through the trees phenomenon that light travels in a straight line and does not move around objects

Science Methods Knowledge: Procedures scientists use to guide investigations include- Day 1: (Observe,Ask Questions) Day 2 (Plan the investigation, Make predictions) Day 3 (make and
record observations,) Day 4 { analyze data, make conclusions
Skills/procedures: 1)Develop questions for the purpose of an investigation.2) Determine if observations relate to the purpose of the investigation

Assessment “Look Fors™: Can the students...

Day 1
|:| Observe and describe how light is interacting with the tree and leaves
Create questions not statements- Day 1

D Connect questions to the purpose of the investigation - Day 1

|:| Expresses in discussions how observing the path of light as it travels from the flashlight (light source) through the holes should help find the answer to the question of “How light travels or
moves?”

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

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



Day 1: Launch investigtion Observe phenomenon - Describe what you see (color,
shapes, objects)

".

2

) affect the path of light
Investigation Procedure: Making Observations

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



Launch Investigation: pre-assessment
draw what you think is happening as the light travels from the sun
throuhgh the trees.

LIGHT IN THE TREE AND LEAVES

Record Your Observations

Skill: Examine how trees and leaves (natural objects) affect the path of light
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Day 1: Launch Investigation - Question Sorts

How does light How far Why do we see the How does the

s Sun sometimes and :
getto Earth® doeS the not other times? Sun make Its
own light?

Sun travel?

Nicole Lamoureux Nicole Lamoureux Nicole Lamoureux Nicole Lamoureux

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

Can Investigate In Classroom

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

Nicole Lamoureux

How does light How far does
get to Earth? :
the Sunlight

travel?

Nicole Lamoureux Nicole Lamoureux

Nicole Lamoureux

Skill: Develop questions for the purpose of an investigation
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Can not Investigate In Classroo

How does the
Sun make its
own light?

Nicole Lamoureux




Lesson2 Day 2 How does light move on a path?
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Lesson2 Day 2 How does light move (travel)?

@
M-
M Set the context

Teacher Demonstration

This marble will move or travel This marble will move or travel
down this straight tube around the bend

@

AY
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Lesson2 How does light move (travel)?

'—=‘ Student Plan The Investigation
!

Think/pair/share

Does light follow a path and move around a bend?

| predict that light will/ will not move a round a bend because...
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Lesson2 How does light move (travel)?

Student Observe and Record Observations

LIGHT BEAM INVESTIGATION

Record Your Observations

Straight Tube

Use lines to show the light path. Adler, D (2018) Light Waves
2
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Lesson2 How does light move (travel)?

Consolidation of Learning

Learning Summary Table

Driving Question: Where does light come from and how does it move?

Performance Task

Design A Light obstacle course

Question
Activity
(Small
investigation)

Observation
What did we
observe?

Conclusion
What did we learn from our data?
reading

How does knowing this help us
with what we need to include in
our light obstacle course?

Questions

| wonder..

Record as students
ask or can be put on
a sticky

Where does light
come from?

Pinhole Box & Mini
Dark room

Without light objects
are gray, darker color

With a light source
we could see shapes
and colors.

We need a light source to see
objects. There are many types of
sources of light human made
(electricity, and from nature (Sun,
fire, lightening)

To be completed after day 3 when
movement and the performance
task is introduced:

We need a light source to start our
obstacle course (maze).

-

L} J= Development Consortla
L
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LESSON2DAY 2

CONDUCT AN
INVESTIGATION




Lesson2 Day 2 How does light move (travel)?

Light traveller: Small scale investigation Preview
questions to see

it any apply
A\
Last lesson we saw that light does not _

follow a path already set out like a curve
but seems to travel straight.

Questlons

Johnny wondered if light will move | | wonder.
Record as students ask

around an object when it blocks its path? or can be put on a sticky

That’s a great question. What do you

think? /
W
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Lesson2 How does light move (travel)?

'—=‘ Planning the Investigation
!

What are we trying to find out?

Think/pair/share

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

. PLAN THE INVESTIGATION : LIGHT TRAVELLER

2 Purpose: What are we trying to find out?

Wuestion: What question are we investigating?

__-_Willlight turn_and change
direction when blocked?
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Lesson2 Day 2 How does light move (travel)?

Planning the Investigation

\
mhave 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

TN
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Lesson2 How does light move (travel)?

— Planning the Investigation

9~

Think/pair/share

What 5tays the Same?
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I.esson 2 How does light move (travel)?
. Planning the Investigation

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

INVESTIGATION

Optional:
Guided Practice
Write as a class chart
or students work In
pairs to complete
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Lesson2 How does light move (travel)?
— Planning the Investigation
' £
4 4

Think/pair/share

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




Lesson2 Day 2 How does light move (travel)?

students observe path of light

e

https://www.schoolso bservatory.org/learn/history/light-telescopes

students record

https://scienceehs.blogspot.com/2011/03/showing-
that-light-travels-in-straight.html
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Lesson2 Day 2 How does light move (travel)?

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

students record

https://scienceehs.blogspot.com/2011/03/showing-
that-light-travels-in-straight.html
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Lesson2 How does light move (travel)?

Learning Summary Table Sample

Driving Question: What is light and how does it move?

Performance | Light obstacle course (maze)
Task

Activity Observation Conclusion How can we connect to puzzling Questions

(Small What did we observe? What did we learn from our data? | phenomena & driving question | wonder..

investigation) | Students reflect on recorded data Record as students ask
Connect to small phenomenon or can be put on a sticky
“Why can we see the Sunlight in
the trees at times and sometimes
we can't?”

Question Light traveled straight it did | Light travels in a straight line until it js it [] In our obstacle course we need
(small not curve when the tube is blocked by object or material. Light to show:

phenomenon) was bent but stopped does not move around objects. 1. How light travels in a
How does light | when the tube was bent. straight line.

travel from the Connect to phenomenon (observing
Sun or another | When the cards were hole | Sunlight through trees and leaves)
light source? punched the path of light | The sunlight in the trees traveled
moved through the holes. straight but could not move around the
Light Beam & | When 1 card was moved, trees and leaves so it was blocked
Light Traveler the light path stopped.

Book
. Light: First
Science p. 10

https://scienceehs.blogspot.com/2011/03/showing-

that-light-travels-in-straight.html
https://www.schoolsobservatory.org/learn/history/light-telescopes
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KEY IDEAS

Teacher Clarity of
Curriculum

Integrated in all other organizing ideas.
Way students should build knowledge in
each organizing ideas.

“Explore before Explain”

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

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

Resource developed to assist with
intentionally integrate scientific methods
In other organizing ideas

-
o
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*Unless specified, all images are licensed under Canva.com
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