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SECTION 1: INTRODUCTION 

AND OVERVIEW 

 

Introduction 
The Science Curriculum Project K-10 was mandated by the 

Reformed Curriculum Development Committee (RCDC) and 

planned and executed by its sub-committee, the Curriculum 

Cooperative Committee (CCC).  The RCDC consists of the 

chairmen and principals of the BC Canadian Reformed 

Schools.  The mandate of this committee is to promote 

curriculum development.  It does so by reviewing written 

proposals for curriculum development and providing 

appropriate compensation for approved curricular projects.  

Approved projects are delegated to the CCC, which is 

responsible for curriculum review, development, and 

implementation, reporting on its activities to the RCDC twice 

annually.  To date the RCDC has produced the following: 
• A Framework for Teaching the Visual Arts 1996 

• Cross-graded Primary Units: 

o Celebrate Canada 1996 

o Life in Bible Times 1996 

o Wonderfully Made 2000 

o Seashores and Tide Pools 2002 

• BC Can. Ref. Technology Information Curriculum K-12 1998 

• Physical Education K-7  2000 
• Music K-7 2001 

• Social Studies  K-12 2006 

 

 

Mandate 2007 
At its March 1, 2007 meeting, the RCDC mandated the CCC 

to coordinate a week (5 days) of science curriculum 

development.   Within its mandate, the CCC’s writing team 

was to develop a Reformed world-view as that applies to the 

following components of the science curriculum:  

� position statements 

� essential understandings for Science 

� assessment methods 

� teaching/learning strategies 

� skills development strategies 
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The Science 

Curriculum 

Development Writing 

Team 
Julia Byl  John Calvin School, Yarrow, BC 

Derek Hoogerdijk Credo Christian High School, Langley, BC 

William Hoogerdijk Dufferin Christian School, Carman, MB 

Mary MacDougal Credo Christian Elementary School, Langley, 

BC 

John Roukema Credo Christian Elementary School, Langley, 

BC 

Jerry Scholtens Credo Christian Elementary School, Langley, 

BC 

Ben Vandergugten William of Orange Christian School, 
Cloverdale, BC 

 

We thank these writers for the time and energy they expended 

on this writing project.  It is our prayer that this curriculum project 

will help schools in the implementation of an effective and 

meaningful science curriculum. 

 

John A. Roukema, coordinator July 4, 2008 
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What Is Science? 

Science is the study of God's creation; the creational 

ordinances (his Law-Word) that He has placed there, the 

control that He exhibits over the creation, and His continual 

providential care for the cosmos. The study of science allows 

our students to explore, uncover, and appreciate the 

magnitude of God's creation. This should lead them to stand 

in awe and enable them to see the role it plays in shaping 

society. The study of science is people's attempt to search 

out, to describe, to understand, and to explain the order that 

God has set in creation. 

 

 

What do the 
Scriptures Say?1 

The Bible reveals to us that God made all things and that His 

signature is found throughout creation (Romans 1:19,20; Psalm 

8; Psalm 19:1-6; Ps. 74: 15-17; Job 38-41; Rev. 10:11). As people 

continue to explore and investigate the inner workings and 

the outer regions of the universe that God has made, His 

power and majesty are more fully displayed. To see this 

requires the eyes of faith (Hebrews 11:3)."2 

 

There are many other foundational givens that clearly show 

God as the Originator, the Designer, and the Controller of 

creation: 

 
� In the beginning God created the heavens and the 

earth ( Gen. I: 1 ) 

� Lord Almighty, who is like you? ...The heavens are yours, 

and yours is also the earth; you founded the world and 

all that is in it (Ps. 89:8, 11). 

� The earth is defiled by its people; they have disobeyed 

the laws, violated the statutes and broken the 

everlasting covenant. Therefore a curse consumes the 

earth; its people must bear their guilt (Isa. 24:6) 

� The creation waits in eager expectation for the sons of 

God to be revealed. For the creation was subject to 

frustration, not by its own choice, but by the will of the 

one who subjected it, in hope that the creation itself will 

be liberated from its bondage to decay and brought 

into the glorious freedom of the children of God 

(Romans 8:19-21). 

� Great are the works of the Lord; they are pondered by 

all who delight in them (Ps. 111:2). 

                                                 
1
 All references to the Bible in this document are from the New International Version. 

2
 SCSBC, Educating with Heart and Mind, p. 147 
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� He is the image of the invisible God, the firstborn over all 

Creation. For by Him all things were created: in heaven 

and on earth, visible and invisible, whether thrones or 

powers or authorities: all things were created by Him 

and for Him. He is before all things, and in Him all things 

hold together (Col. 1: 15-17). 

� He who is seated on the throne said, "I am making all 

things new!" (Rev. 21:5). 

 

In addition to the above-quoted texts, we also quote several 

Biblical givens that speak of God’s ordinances for creation: 

 
� Do you know the ordinances of the heavens, or fix their 

rule over the earth? (Job 38:33). 

� [The Lord] has established [things in the heavens] forever 

and ever; He has made a decree which will not pass 

away. Praise the Lord from the earth, sea monsters and 

all deeps; fire and hail, snow and clouds; stormy wind, 

fulfilling His word (Ps. 148:6-8). 

� If this fixed order [of sun, moon, stars, and the sea] 

departs from before me, declares the Lord, then the 

offspring of Israel also will cease from being a nation 

before me forever (Jer. 31:36). 

� …. my covenant with the day and my covenant with 

the night.  (Jer.33:20-26) 

� You have established all the boundaries of the earth; 

you have made summer and winter (Ps. 74-17). 

 

Other biblical references speak of God's covenant faithfulness 

to His creation: 

 
� While the earth remains, seedtime and harvest, and 

cold and heat, and summer and winter, and day and 

night shall not cease (Gen. 8:22) 

� Let there be. ..( Gen 1 ) 

� [Christ] upholds all things by the word of His power 

(Hebrews 1:3). 

� For God so loved the world  (cosmos) …   (John 3:16) 

 

With the church of many ages we confess our faith in God, 

the Father, the Maker of heaven and earth, and of all things 

visible and invisible. The Belgic Confession expands on this 

confession as follows: 

 
We know [God] by two means: First by the creation, 

preservation, and government of the universe; which is 

before our eyes as a most beautiful book, wherein an 

creatures, great and small, are as many letters leading us 

to perceive clearly the invisible qualities of God, namely, 
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His eternal power and deity, as the apostle Paul says in 

Romans 1:20. All these things are sufficient to convict 

men and leave them without excuse. Second, He makes 

Himself more clearly and fully known by His holy and 

divine Word as far as necessary for us in this life, to His 

glory and to our salvation (Article 2). 

 
We believe that the Father through the Word, that is, His 

Son, has created out of nothing heaven and earth and 

all creatures, when it seemed good to Him, and that He 

has given to every creature its being, shape and form, 

and to each its specific task and function to serve its 

Creator. We believe that He also continues to sustain 

and govern them according to His eternal providence 

and by His infinite power in order to serve man, to the 

end that man may serve his God ... (Article 12). 

 
We believe that this good God, after He had created all 

things, did not abandon them or give them up to fortune 

or chance, but according to His holy will He so rules and 

governs them that in this world nothing happens without 

His direction. (Article 13) 

 

One current biblical scholar has observed as follows: 

 
The Bible shows us a personalistic world, not impersonal 

law. What we call scientific law is an approximate 

description of just how faithfully and consistently God 

acts in ruling the world by speaking. There is no 

mathematical, physical, or theoretical 'cosmic 

machinery' behind what we see and know, holding 

everything in place. Rather, God rules, and rules 

consistently.3 

 
“The real laws are in fact the Word of God, specifying 

how the world of creatures is to function. So-called 'law' 

is simply God speaking, God acting, God manifesting 

himself in time and space."4 

                                                 
3
 Poythress, Vern S., Symphonic Theology, Zondervan Publishing, Grand Rapids, Mich, 1987, p. 107 

4
 Poythress, Vern S., Redeeming Science, Crossway Books, 2006 
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Science 
Perspective 
Statement: 
Rationale 

Our science curriculum centers on the knowledge that the 

world in which we live belongs to God, who created and 

upholds it. Through scientific inquiry we can perceive a 

degree of the amazing complexity and orderliness of God's 

world. With this fuller understanding of creation comes a 

deepened awareness of the goodness and power of its 

Creator. 

 

When we study creation, we learn not only about God but 

also about ourselves. We are a part of God's creation, a very 

special part. God designed a perfect harmony of 

relationships among humans, animals, plants, and non-living 

things, but our fall into sin disrupted this unity and balance. As 

God's redeemed people through Christ's renewing power, we 

have been entrusted with bringing restoration and 

reconciliation to God's good creation. 

 

God has put this whole world under our rule as His 

representatives, His vice-regents, and made us its caretakers. 

Caring for God's creation is a task of great responsibility which 

cannot be taken lightly or in ignorance. Science is an 

essential tool for us to use in learning about the natural laws 

God has established so that we can care for the world wisely. 

 

While some people believe that we can gain mastery over 

the world through science, we, however, believe that 

science, as a human activity, is limited. Secular science tends 

to reduce the world to the human realm and therefore widely 

considers scientific inquiry or human reason as the path to all 

knowledge. But for Christians, ultimate truth is found only in 

God. Science is one avenue – an important one to be sure, 

but still only one avenue – toward gaining an understanding 

of God's creation. 
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The Nature of 
Science 

People carry out scientific activities for a variety of reasons. 

For the Christian, one of the purposes of scientific exploration 

is to deepen understandings of the universe.  These 

understandings enable people to acknowledge the 

wonderful power of God and carry out their tasks of care-

taking and reconciliation faithfully and with greater 

accountability to their Creator.  

 

Science, however, is one of many ways in which people learn 

about God's cosmos. It is a way of observing and interpreting 

God's creation. Science deals with the observable data of 

the physical and biological world. As a human activity, 

science is subject to limitations. When people carry out 

scientific activities they develop understandings of the 

creation and build theoretical models and theories. These are 

current estimations of the way creation functions and are built 

on the presuppositions with which people begin and continue 

their explorations. Scientists must make the models and 

descriptions as inclusive as possible. Their duty is to do full 

justice to the way God has made things. This includes 

acknowledging both the certainties and uncertainties they 

discover in their explorations. 

 

In order to work within a scientific community, scientists make 

a commitment to do science according to several basic 

guidelines.5  Key among them are the following: 

 
1. Scientists must be willing to, as much as possible, 

interpret data without allowing biases to prejudice their 

conclusions. 

2. Scientists recognize that their conclusions are always 

tentative. 

3. Scientists accept that phenomena usually have 

discoverable causes. Christians accept that God will 

not break the natural pattern unless He has a special 

reason to do so. They know that God is not capricious. 

4. Scientists attempt to describe events and data as 

simply as possible but at the same time recognize that 

things function in relationship to other things and are 

always part of a greater whole. 

                                                 
5
 SCSBC, Educating with Heart and Mind, p.149, 150.  These guidelines are available to you as a convenient 

reference for daily use in Appendix 1, page 266.  See also Dr. Arnold Sikkema’s lecture, “Laws of Nature and 
God’s Word for Creation” as published in Fideles, Vol. 2, 2007, TWU, Langley, BC.  This lecture is included in 
Appendix 2, page 267. 
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5. Scientists attempt to explain events as expressions of 

scientific laws which are discoverable. 

6. Scientists accept that creation is dynamic and 

changing, yet also has cohering patterns and 

underlying structure. 

7. Scientists believe that they will continue to discover 

new things and/or find new ways of expressing what 

they understand about the world. 

 

Scientists must recognize that the problems with which they 

work and the action they suggest as a result of their 

discoveries are determined by what is recognized as 

acceptable and appropriate.  This means also that the 

scientist’s basic presuppositions play a large role in 

determining their work as scientists. 

 

 

Underlying Themes6
 

This K-10 Science Curriculum document assumes some 

themes or concepts that underlie the perspective and nature 

of science.  They provide both the direction for and the 

continuity to doing science: 

 

1. Order and design. Creation is a cosmos, not a chaos.  

It is not a collection of random events but the 

continuance of order.  The order and design of 

God’s creation is demonstrated in the ways things 

function together and the unique purpose for which 

each has been created. 

2. Systems. This theme suggests that creation is 

composed of many macro and micro structures, the 

parts of which are interrelated and function together 

(solar systems, ecosystems, etc).  Disturbing a part 

disturbs a system; removing a part changes a system. 

3. Interactions. Interactions describe relationships 

between parts within a system.  Some parts may 

compete, others relate as a predator does to a prey.  

Some exist in parasitic relationship, while others exist 

in a commensal one. 

4. Constancy. Constancy refers to equilibrium, balance, 

and dependability.  It is a state of stability in which 

things remain basically the same or in which change 

occurs according to regular patterns. 

                                                 
6
 SCSBC, Educating with Heart and Mind, p. 152/3.  These themes are available as a one page reference in 

Appendix 3, page 283.  See also Dr. Arnold Sikkema’s lecture, “Laws of Nature and God’s Word for 
Creation”, as published in Fideles, Vol. 2, 2007, TWU, Langley, BC.  This lecture is included in Appendix 2, 
page 267. 
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5. Patterns of Change. Patterns may occur in regular or 

irregular cycles.  Patterns may also be interrupted 

through unpredictable events.  The examinations of 

patterns enable investigators to predict what will 

happen next, and allow them, to a certain extent, to 

control changes. 

6. Diversity. The Lord’s creation exhibits a great variety 

of systems, interactions, and patterns.  The infinite 

variety and countless different and unique creatures 

reveal God’s creative power and wisdom. 

 

 

Goals of the 
Science 
Curriculum7

 

The following are important goals for the learning of science; 

that is, students of science are to:  
 

1 Stand in wonder and awe of God; 

 

2 Develop an awareness that God’s creation was spoiled 

by sin and has been redeemed by Christ; 

 

3 Develop the desire and the ability to explore God’s 

world so that they might: 

3.1 take joy and delight in what God has made, and 

3.2 exercise their care-taking and reconciling 

responsibilities appropriately; 

 

4 Learn a variety of ways through which they might 

explore and experience the wonderful complexity, 

variety, and inter-relatedness of God’s world; 

 

5 Understand that science is possible only because of 

God’s covenantal faithfulness to creation. 

 

6 Explore ways in which science and technology have 

been used in 

6.1 building society, and 

6.2 both beneficial and harmful ways; 

 

7 Examine the presuppositions that have shaped the 

development of science and technology; 

 

                                                 
7
 SCSBC, Educating with Heart and Mind, p151/2. Available as a one page reference in Appendix 4, page 

284. 
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8 Consider the historical development of science and 

scientific discoveries; 

 

9 Learn that observing and experimenting can be useful 

tools in learning about God’s creation; 

 

10 Develop their ability to critically evaluate the work of 

scientists and the technologies they develop and to 

examine whether they act responsibly in their 

development and use; 

 

11 Develop an understanding of scientific terminology; 

and, 

 

12 Build awareness about problematic areas in science. 

 

 

Position 
Statements 

Our Christian schools find themselves in a situation in which 

they actively promote the vision and practice of Christian 

education in a broad educational environment that derives 

its vision and practices from a humanistic world-view.  The 

following position statements are intended to convey several 

givens (point-of-departure statements) about Science 

education in our schools.  They are also meant to strengthen 

the identity and enhance the quality of our schools by 

providing a formulated foundational framework for the 

curriculum. 

 

1. Religion 
We believe that all of life is religion; that is, religion is a way of 

life.  It unfolds in response to God’s Word, which gives 

structure to all creation and provides norms for how we 

should live.  Any way of life is a relationship with God.  It is a 

positive relationship if it is in obedience to God’s will.  It is a 

negative relationship if it is in disobedience to God’s will.  

Whether we like it or not, we all have a relationship with God.  

This relationship, this way of life, whether positive or negative, 

is ineradicable.  In a negative relationship, one will make 

himself another god or gods.  Every man is endowed with a 

‘sensus divinitatis’: every man is born with a desire to worship 

(Romans 1 & 2).  The knowledge of God is not part of man’s 

self-contrived cognitive ability (Rom. 1:18-20; Heb. 1:1, 2; II 

Peter 1:21); rather, God has revealed Himself and we can 

therefore get to know Him.  Man’s response is either a “yes” or 

“no”.  It is this response that will direct his ‘life-activities’. 



 RCDC Science Curriculum Development Project July 2009 

 Section One: Introduction and Overview - 11 - 

 

In essence, we are dealing with faith commitment.  If faith is 

not directed to God, it becomes misdirected and any 

learning will be ‘mis-learning’ or ‘distorted’ learning.  Only if 

faith in God Yahweh, the Creator and in His Son, Jesus Christ 

the Saviour is confessed is it possible to make positive 

responses to God, to positively respond systematically in all 

our activities. 

 

Since all of life is to be dedicated to God, educational 

activities, too, must be subject to God’s ordinances.  To this 

end, the Christian school teaches the student to be busy with 

God’s truth in math, science, social studies, and other 

curricula.  Being busy with the body of knowledge available 

to them will help the students form their personal wisdom and 

life, equipping them for responsible and responsive 

stewardship. 

 

2. Covenant 
This is a well-known term in the Reformed community, but 

what exactly does it mean and imply?  In his Promise and 

Deliverance, S. G. de Graaf (1889-1955), a well-known Dutch 

preacher and teacher, explains the significance of covenant 

in this way: 

 
Without covenant there is no religion, no conscious 

fellowship between man and God, no exchange of love 

and faithfulness.  Without covenant, man would be just 

an instrument in God’s hand.  When God created man, 

He had more than an instrument in mind:  He made a 

creature that could respond to Him.  Only if man was 

capable of responding would he be able to assume his 

position as partner in a covenant.  Without a covenant, 

God would have only claims and man only obligations.  

But as soon as God gave man a promise, man also had 

a claim on God, namely, to hold God to that promise.  

And God then had an obligation toward man, namely 

to fulfill that promise.  Once the promise is given, we can 

speak of a covenant, for a covenant, after all, is an 

agreement between two parties in which the claims and 

obligations are spelled out (p. 36) 
 

Dr. H. Evan Runner, the translator of Promise and Deliverance, 

explains further, 
 

We live before the face of God (Coram Deo).  We are 

called into being by the life-giving Word of God and are 

sustained in life from moment to moment by that Word.  

We are dependent creatures … As servants of God, we 
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are called to task, namely to work in creation.  In 

Scripture, religion means covenant.  By His Word, God 

called into being an order of creation culminating in 

man.  By that Word He also gave man His favour and 

brought him into a life of conscious fellowship with 

Himself … God’s covenant is the underlying unity that 

embraces all human acts and all societal relationships 

(12, 13). 

 

God has established His covenant of grace (the covenant of 

His favour) with us and our children.  Baptism signifies that we 

and they will receive the promises of salvation and eternal 

life.  In this covenant we and our children are “obligated to a 

new obedience”; that is, motivated by gratitude to God we 

want to serve Him in humble obedience to His holy Word. 

 

Since the covenant obliges us to a “new obedience”, 

teachers helping parents nurture their children in Christ must 

establish and maintain scriptural expectations in the norms 

and standards for the subject matter and for student learning 

and behaviour, keeping in mind the revelation of covenantal 

religion as the fundamental structure of life. 

 

3. Affirmational 
Reformed education is affirmational, affirming the Lordship of 

Jesus Christ over all creation.  To be affirmational is to 

recognize and acknowledge that God is in control, and that 

His written Word is our guide for discipleship in any human 

endeavour, also in Science. 

 

Reformed education acknowledges that there is an antithesis:  

Christ’s Kingdom of Light over against Satan’s Kingdom of 

Darkness.  Christ is the Thesis, the Truth; Satan is the Anti-Thesis, 

the Lie.  We know that this antithetical struggle will continue 

until the end of time, even though Christ has already won the 

victory through his death on the cross and His resurrection.  

Although we live with the consequences of sin, we do not 

belong to the antithesis and we should not characterize 

ourselves as antithetical.  Rather, it is the children of Darkness 

who are antithetical (Romans 1:25-27).  As children of the 

Light we can rejoice in our freedom from bondage (Gal 5:1).  

The people of God, serving the Truth, rejoice for all the gifts of 

Christ.  He has won and in Him we are more than conquerors. 

 

As we study God’s dealings with the world and his plan for 

restoration, we need to expose Satan’s empire for what it 

really is.  But that is not our starting point; we need to first 

proclaim the Light.  While proactively exposing Satan’s 
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kingdom, we do not write off aspects of human culture as if 

Christ wants nothing to do with them.  Nor do we accept any 

aspects of human culture at face value.  Rather, proclaiming 

the Light means that we must bring every aspect of life under 

the Lordship of Christ Who has redeemed that which was at 

first laid down in the beginning (Gen.1 and John 1).  That’s 

thetical living.  That’s our starting point for equipping our 

children to be responsible and responsive stewards. 

 

The all-pervasive antithesis requires us to search out and 

expose the spiritual warfare in ourselves and all around us, but 

we proclaim the thesis.  When we test the spirits, we do so on 

the basis of our affirmation of the thesis.  Our educating is an 

acknowledgement that “all things are God’s”.  The reason for 

our schools’ existence is not a negative one; that is, we do not 

have our schools because of all the bad things happening 

“out there”.  Rather, our reason for being is a positive one; it is 

our response to God’s call to obedience to His will according 

to His plan.  It is through this response that the world may 

know that our religion – our way of life in covenant with God – 

directs all our actions.  It directs our cultural mandate; it is our 

baseline for Christian, covenantal living.  Our Christian schools 

are not primarily establishments that oppose secularism – 

although they do and should do that – but they are first of all 

declarations that God exists and controls all things. 

 

4. World View and 
Education 

Our world view determines our values.  It helps us interpret the 

world around us. 

 
“(It) provides a model of the world which guides its 

adherents in the world.  It stipulates how the world ought 

to be, and it thus advises how its adherents ought to 

conduct themselves in the world”8 

 

On the following two pages are a variety of charts with 

comparisons of different world views with a Christian world 

view.  These are available in chart form in Appendices 5 to 7 

(pages 285 to 287). 

                                                 
8
 Walsh & Middleton, The Transforming Vision, 1984, p.32 
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WORLDVIEWS: 
They do make a 
difference!9

 
 

Secular Worldview 

• Humans are sovereign. 

• Humans are basically good. 

• Education is necessary to make humans better. 

• Humans can achieve their ultimate destiny 

through education. 

• Atheism, individualism, naturalism, scientism 

and materialism are fundamental views of life, 

world views. 

• The self-sufficiency of humans makes them 

competent to solve the problems of life without 

supernatural assistance. 

• There is no authoritative basis for the 

establishment of moral values or character. 

 
Christian Worldview 

• God is sovereign. 

• Humans are born in sin and have a sinful 

nature. 

• Only Christ can change humans and deal with 

their sinful nature, enabling them to image Him. 

• Human’s best potential can only be realized 

through God’s grace. 

• The function of education is to enable students 

to see that everything has an ultimate 

relationship to God; discovering the restorative 

power of God’s Word and Spirit in all areas of 

life. 

• Humans need God and His indwelling Holy Spirit 

to adequately handle the issues of life. 

• All values and character must be based on the 

absolute authority of the Bible. 

                                                 
9
 Available as a one page reference in Appendix 5, page 285. 
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Worldview Questions 
- General10 

Who am I? 

What is the nature and significance of human beings? 

Where am I? 

What sort of world and universe do I/we live in? 

What’s wrong? 

How can we account for the brokenness and distortion in the 

world? 

What’s the remedy? 

How can I/we reduce or get rid of this brokenness? 

 

Worldview Questions 
- Biblical11 
(Questions for Curriculum) 

� Who am I?  Who are we?  What is our purpose/role?  

What is this world all about?  Where did it come from?      

 

� What has gone wrong?  Where do pain and hurt 

originate? 

 

� What is the way out of the problems and pain that 

exist?  Where do we find answers and what can we 

do? 

 

� What does the future hold?  Where do we find our 

hope?12 
 

� What is God’s purpose for the particular area of 

creation or culture we are studying? 

 

� How has this purpose been distorted by the effects of 

human disobedience and sin? 

 

� How does God want us to respond?  Are there ways in 

which we can, through Christ’s work of redemption, 

restore, at least in part, the love, righteousness and 

justice God intended for the world? 

 

� How can we help our students develop a deeper 

understanding of, experience in, and commitment to 

a Christian way of life?13,14,15 

                                                 
10

 Available as a one page reference in Appendix 6, page 286. 
11

 Available as a one page reference in Appendix 7, page 287. 
12

 B. J. Walsh and J. R. Middleton, The Transforming Vision, 1984 
13

 H VanBrummelen,  Steppingstones to Curriculum, 1994 
14

 D. Blomberg, “The Integral Curriculum”, 1991 
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5. Creation – Fall – 
Redemption - 

Fulfillment 
 
Creation 

In the beginning God created the heavens and the earth 

and everything that is in them.  God created the cosmos out 

of nothing and keeps it in existence from moment to moment.  

God rules the creation by His Word and Spirit.  He is sovereign 

over all.  All people, creatures and things are subject to Him.  

God created us in His image to become His co-workers, His 

stewards as we develop His world.  We are created to be in 

relationship to God. We come to know God as He reveals 

Himself to us in His creation, through His son Jesus Christ and 

through Scripture.  We are invited to uncover creation’s 

splendour, to take responsibility for it, to rejoice in its grandeur 

and to stand in awe of God.  We are called to participate in 

the ongoing work of God to appreciate and to take joy in 

what He has made and daily upholds.  In contrast to those 

who say that human beings create their own meaning, we 

believe that meaning is rooted in our relationship with God, 

our Creator.  God created everything in such a way that we 

can grow in understanding and wisdom as we live in the 

world He has made.  (Genesis 1 & 2, Psalm 19: 1 – 8, Romans 

1: 19 – 20, Acts 14: 15 – 17)  
 

 
 

Fall 
The entire creation, human and nonhuman, is affected by 

Adam and Eve’s failure to obey God in their attempts to be 

autonomous.  The widespread effects of sin are evident in the 

distortions of both our personal and communal lives.  Each 

person is a sinful human being who must give an account of 

his or her actions to God.  Indeed, the whole creation groans 

as a result of sin.  Yet, God did not and does not allow human 

disobedience to destroy His creation’s integrity.  Even though 

the harmony of creation is shattered by human sinfulness, 

God is faithful and calls us to repentance. (Genesis 3, Romans 

1: 18 – 32, Romans 8: 18 – 27) 

                                                                                                                                                    
15

 G. Gloris Stronks and D. Blomberg,  A Vision with a Task, 1993 

Discussion: 
 

1. What comes to mind when you think of {topic, theme, issue, 
subject} in terms of the Biblical theme of creation? 

2. What are some implications of creation for the purpose, content 
and process of learning about this {topic, theme, issue, subject}? 
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Redemption 
Instead of abandoning the world, God sent His Son Jesus 

Christ to restore His creation and creatures to their original 

purpose.  The gospel message reveals to us that Jesus Christ 

came into the world to bring reconciliation to everything that 

is broken.  The root cause of evil is atoned for and overcome 

in Christ’s death and resurrection.  His redemptive work is not 

merely a matter of adding to our lives a spiritual dimension 

that was lacking before.  Rather, Jesus Christ redeems our 

whole being.  He brings new life to what was dead because 

of sin.  Whenever there is a disruption of the original good 

creation there Christ’s redemption provides the possibility of 

restoration.  We are called to repentance to personally and 

communally commit our lives to Jesus Christ, to invite others to 

accept Jesus Christ as their Saviour and Lord.  In gratitude we 

are called to live a life of service to God, bringing the 

restoration that Jesus gives to everyone and everything in the 

creation.  (John 3:16, Ephesians 1: 17 – 23, 2 Corinthians 5: 14 – 

21, Matthew 28). 
 

 
 

Fulfillment 
We are living between Jesus’ resurrection and His return.  All 

authority in heaven and on earth has been given to Him.  We 

are called to be faithful to God’s original invitation to take 

care of and develop His creation.  We are sent out to live the 

message of redemption in every area of life and in all parts of 

the world.  In hope and expectation, we direct our footsteps 

toward the return of Jesus Christ.  God continues to rule the 

world.  Jesus’ life, death and resurrection bring complete 

redemption.  Even though everything we do is part of our sin-

stained human nature that will be judged, we offer it up to 

God in Jesus’ name.  In the power of the Spirit, He purifies it 

Discussion: 
 

1. What comes to mind when you think of {topic, theme, issue, 
subject} in terms of the Biblical theme of redemption? 

2. What are some implications of redemption for the purpose, 
content and process of learning about this {topic, theme, issue, 
subject}? 

Discussion: 
 

1. What comes to mind when you think of {topic, theme, issue, 
subject} in terms of the Biblical theme of the fall? 

2. What are some implications of the fall for the purpose, content 
and process of learning about this {topic, theme, issue, subject}? 
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and makes it part of His kingdom.  We live in eager 

expectation of His return.  (Revelation 21 & 22, John 14: 23 – 

31, 2 Peter 3: 1 – 14, Matthew 24, Mark 13, Luke 21) 
 

 

 

 

6. Structure and 
Direction16 

A Biblical worldview concerns itself with both the structure of 

things – the order of creation, the unity and diversity of 

creational givens and with the direction of things – the order 

of sin and redemption, the evil that infects the world and the 

cure that can save it. 

 

Structure 
Structure refers to the order of creation, the constant 

creational makeup of a thing, what makes it the thing or 

entity that it is.  Structure denotes the ‘essence’ of a 

creaturely thing, the kind of creature it is by virtue of God’s 

creational laws.  God does not allow human sin and 

disobedience to destroy creation.  Rather, creational 

structures anchored in God’s faithfulness, limit the corruption 

and bondage brought about by evil.  Genesis 1 and 2 speak 

of the good creation and human task in it.  Evil is not inherent 

in the original creation and human condition: in the 

beginning there was a completely good creation.  God’s 

laws of creation prevent the complete disintegration of the 

earthly realm that is our home.  The ‘structure’ of a thing is the 

law that is in it, and no amount of repression or perversion will 

succeed in nullifying what it is and what it is to be.  A study of 

what something is and how it functions in the creation is a 

significant component of a Biblical worldview in curriculum.  

Such study also urges us to examine human stewardship of 

what is. 

 

                                                 
16

 This section is based on the ideas found in Albert M. Wolters, 1985, Creation Regained.  Grand Rapids, MI: 
Eerdmans. 

Discussion: 
 

1. What comes to mind when you think of {topic, theme, issue, 
subject} in terms of the Biblical theme of fulfillment? 

2. What are some implications of fulfillment for the purpose, 
content and process of learning about this {topic, theme, issue, 
subject}? 
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Direction 
Direction refers to the sinful deviation from God’s creational 

law and the possibility of renewed conformity to it in Jesus 

Christ.  On the one hand, direction is the order of sin and 

redemption, the distortion or perversion of creation through 

the fall; and, on the other it is the redemption and restoration 

of creation in Jesus Christ.  Anything in creation can be 

directed either toward God or away from God.  To the 

degree that human beings and human cultural formations fail 

to live up to God’s creational design for something, their 

development is misdirected, abnormal, distorted.  To the 

degree that their development is true to God’s design they 

reflect part of their original purpose.  Genesis 3 tells the story 

of the fall and its consequences.  The Bible speaks clearly of 

the power of evil over God’s creatures.  Sin affects the whole 

range of earthly creation.  To the degree that sin affects the 

whole earth, it distorts and twists everything.  Consequently, 

every area of the created world cries out for redemption and 

the restoration that Jesus Christ brings.  A study of the 

direction something takes and the effect that it has is a 

significant component of a Biblical worldview in curriculum.  

Such study urges us to raise questions of faith and discipleship. 

 

Discerning Structure 
and Direction 

The lenses of Scripture open our eyes to the created structure 

that underlies all of reality.  We seek and find evidence of 

lawful constancy in experience and uniform principles in 

human events, institutions and organizations. The lenses of 

Scripture also open our eyes to the distorted directions and 

illusions in human cultural formation.  In every area of study, 

we explicitly look for and recognize the presence of created 

structure, distinguishing it from the human abuse to which it is 

subject.  In every area of study we examine the scope of its 

religious direction: we may see abnormality where others see 

normality, or see possibilities for renewal where others see 

inevitable distortion.  Everything that exists is susceptible to 

sinful distortion and is, therefore, also in need of redirection.  

Discerning structure and direction urges us to pray and search 

for wisdom. 
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7. Discipleship17 
If the goal of Christian teaching is to lead our students into 

knowledgeable and competent discipleship, it should be 

understood that Christian teachers help children explore and 

experience what it means to be disciples of their Lord Jesus 

Christ.  Discipleship is founded in love; that is, loving God with 

our heart, soul, mind, and strength and loving our neighbour 

as ourselves.  It comes to expression in a variety of ways and it 

is important that students not only be able to define such 

ways but practise and experience them. Discipleship has 

relational, responsive, and responsible dimensions. 

 

Relational 
We are created in four relationships:  with God, others, self, 

and creation.  We are born to love and be loved.  This reality 

forms the heart of education.  All children need to know that 

someone loves them, values who they are, loves what they 

write, say, make, do.  Love does not come holding a certain 

set of values but by living a certain kind of life.  The most 

influential part of the curriculum, therefore, is our character: 

as teachers we are a living curriculum. 

 

Responsive 
We are co-workers with God in His creation.  A curriculum 

should invite students to become full participants in learning, 

to discover and expand knowledge; to teach in a way that 

students can respond from the heart.  Responsive curriculum 

recognizes that learning happens from the inside out; it 

creates a space in which students freely respond to God’s 

call to follow His Word.  We provide students with learning 

settings that enable them to flourish, to grow, to experience 

delight, to discover the blessings of God in the things He has 

created and in the things we may design, form, shape, build, 

and draw. 

 

Responsible 
We are mandated to live in ways that God created us to live.  

God’s requirements set out directions that are life-nourishing.  

His mandate is clear.  Scriptural and creational guidelines 

help shape curriculum that recognizes that learning also 

happens from the outside.  Each society sets out its own 

version of what its youth should know and be able to do at 

various levels of education.  Christians need to be involved in 

shaping society’s answers to what students should know and 

be able to do.  We interpret those requirements in terms of a 

                                                 
17

 Adapted from the SCSBC Curriculum Planning, 1998 
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Biblical frame of reference and adjust our curriculum to 

faithfully reflect who we are and how we are called to live. 

 

 

8. Stewardship18 
To live faithfully in obedience to God’s will for His creation 

implies responsibility as stewards of creation.  As human 

beings created in the image of God, we have a unique 

position in creation.  Because of our special relationship with 

God, we share in God’s dominion over all things.  When God 

placed Adam and Eve in the Garden of Eden, He 

commanded them to work the land and take care of it.  The 

use and care of the earth has been entrusted to us.  It is our 

privilege and responsibility as God’s stewards to serve and 

protect the rest of creation and, in so doing, to glorify the 

Creator. 

                                                 
18

 Christian Schools International, Science 4,  Grand Rapids, MI, p. 4 
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Design of the 
Science 
Curriculum 

The writing team utilized a unit-writing structure as designed 

by Wiggins and McTighe in their Understanding by Design 

publications (ASCD).  This design involves three stages. (See 

also, “Design Template”, Appendix 8, page 288) 

 

 

STAGE ONE: Identify the 
Desired Results 

At the Stage 1 level, teachers identify goals and determine 

what is worthy of understanding; that is, worthy of being 

familiar with as far as topics, skills, and resources are 

concerned.  Desired results are those facts, concepts, and 

principles which are important to know and to do.  Student 

learning would be incomplete without mastery of these 

essentials.  Stage 1 also specifies the prerequisite knowledge 

and skills needed by students for them to successfully 

accomplish key performances. 

 

The Design Template for Stage 1 includes the following19: 

 

                                                 
19

 See also the “Checklist for Design-Stage 1”, Appendix 9, page 291. 

Introduction 

• usually states the theme or main idea of the unit or course 

• contextualizes the Creation, Fall, Redemption, Fulfillment motifs 

• states what the essence of the unit is 
 

Goals 

• one or more of the Goals listed earlier in this document as these 
apply to the unit 

 

Desired Understandings 

• the important understandings, the big ideas 
 

Essential Questions 

• developed to guide inquiry into the big ideas 

• the essential questions that will guide this unit and focus 
teaching and learning 

 

Knowledge and Skills 

• key knowledge and skills the students will acquire as a result of 
this unit are identified 

Stage 1:  Identify the Desired Results 

Stage 2:  Determine Acceptable Evidence 

Stage 3:  Plan Teaching and Learning Experiences 
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You will note that on the Unit Plans (Section 3) the writing 

team members have formulated their Desired 

Understandings, Essential Questions, Knowledge and Skills as 

per Design Template.  These formulations are not exhaustive.  

In other words, they are suggested formulations and teachers 

need to understand that they can have more or different 

formulations as well.   

 

You may also note that the writing team follows the BC 

Science K-10 Integrated Resource Package (IRP), 2005 basing 

their units on the BC Science Curriculum organizers and 

topics.  Section 2 provides a scope and sequence chart of 

topics to be studied as per grade. 

 

Teachers aim for understanding.  “Yet, there is plenty of 

evidence to suggest that ‘to understand’ and ‘teach for 

understanding’ are ambiguous and slippery terms.   

…Knowing the facts and doing well on tests of knowledge do 

not mean that we understand.  … The emphasis on 

knowledge as involving little more than remembering or recall 

distinguishes it from conceptions of knowledge that involve 

understanding or insight, or that phrase as ‘really know’ or 

‘true knowledge’”20.    To that end, these authors have 

developed a multifaceted view of what makes up a mature 

understanding, a six-sided view of the concept. 

 

 
 

“These facets are different but related, in the same way that 

different criteria are used in judging the quality of a 

performance” (p. 44). The Six Facets of Understanding (see 

Appendix 10, page 292) are applied to each of the three 

stages in the curriculum design.  You will note that the writing 

team members applied these concepts of understanding as 

they developed the components of Stage 1 of their unit 

plans. Teachers using this curriculum document and wishing 

to write other units are encouraged to implement these six 

facets of understanding as these address the ‘whole child’ 

more. 

                                                 
20

 Wiggins and McTighe, p. 38, 39, 40 

When we truly understand, we: can explain, can interpret, can apply, 
have perspective, can empathize, and have self-knowledge. 
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STAGE TWO: Determine 
Acceptable Evidence 

At the Stage 2 level of their Understanding by Design model, 

curriculum writers need to determine acceptable evidence.  

If at the Stage 1 level the desired result is for the learner to 

understand important concepts and principles, and to 

thoughtfully consider questions developed to guide inquiry 

into the big ideas, then teachers will need evidence of the 

students’ ability to explain, interpret, apply, empathize with, 

provide perspective, and demonstrate self-knowledge.  What 

evidence can students give teachers that they have met the 

content standards (desired understandings)?  How will 

teachers know that students really understand the identified 

big ideas?  What will we accept as evidence of proficiency?  

Wiggins and McTighe’s backward design orientation suggests 

that we think about our design in terms of the collected 

assessment evidence needed to document and validate that 

the desired results (understandings) have indeed been 

achieved. 

 

Stage 2: Determine Acceptable Evidence is the assessment 

component of the unit (see Appendix 8: Design Template, 

page 288).  The writing team has included the following types 

of evidence: 
� Performance tasks/projects 

� Tests, quizzes 

� Academic prompts 

� Other evidence (observations, work samples, dialogues) 

� Student self-assessment, peer reviews 

 

For a description of these types of evidence, refer to 

Appendix 12: Types of Evidence (page 294). The writing team 

has strived to ensure that all Six Facets of Understanding have 

been included in each unit in some way or another.  Several 

forms have been added to the Appendices Section to help 

teachers understand how the Six Facets of Understanding 

can be utilized at the Stage 2 level of a unit: 
� Appendix 10 (page 292) lists the Six Facets as a way of 

generating possible essential questions (a Stage 1 

component). 

� Appendix 11 (page 293) uses the Six Facets of 

Understanding to generate possible ways in which 

students might reveal understandings, or, in other words, 

in which teachers might assess the student’s 

understanding of the big ideas. 

� Appendix 13 (page 295) lists how the Six Facets can be 

used as assessment evidence. 
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� Appendix 14 (page 296) contains a list of performance 

verbs based on the Six Facets. 

 

The writing team found these lists and charts to be very 

helpful in determining acceptable evidence for its units. 

 

Several performance tasks were designed according to 

GRASPS, an acronym that denotes: Goal, Role, Audience, 

Situation, Product Performance & Purpose, and Standards & 

Criteria for Success.  Again, we have included several forms 

helpful in designing GRASPS performance tasks: 
� Appendix 15 (page 297) is a GRASPS design model 

� Appendix 16 (page 298) shows a GRASPS example 

� Appendices 17 - 19 (pages 299 to 301) contain possible 

student roles, audiences and products and 

performances 

  

As you may note, while the writing team made use of this 

GRASPS activity in several units, this activity could be used for 

other performance tasks the writing team did not assign for 

GRASPS; i.e., some performance tasks not designated for 

GRASPS may very well have the potential for that activity. 

 

The performance tasks listed are suggestions.  It is not 

necessary to do all of them.  However, teachers should take 

note that, whatever the performance could be, they need to 

ensure that the tasks are aligned with one or more of the 

desired results in Stage 1. The tasks involve a complex, real-

world (authentic) application of the identified knowledge, 

skill, and understanding.  The students’ products or 

performances need to provide evidence of desired 

understandings.   

 

In that context, rubrics should be developed to highlight the 

criteria by which student products or performances will be 

evaluated (see Appendix 20: Design Checklist-Stage 2, page 

302).  To that end, sample (generic) rubrics have been 

included to help teachers in determining or considering 

appropriate criteria based on the targeted understandings 

and the products or performances (see Appendices 21 – 29, 

pages 303 to 311).  Provincial Ministry of Education curricular 

documents (such as the BC Science Integrated Resource 

Package (IRP) K-7, 8-12, 2006) include a variety of rubrics for 

performance tasks or projects.  Although these are somewhat 

general in structure and composition, teachers are 

encouraged to make use of these rubrics and to adapt them 

to their own assignments.  It is important that students know, in 
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advance, what the standards or criteria are by which they will 

be assessed. 

 

STAGE THREE: Plan 
Teaching and Learning 

Experiences 
Having identified our desired results and determined 

assessment evidence, we can then consider the teaching 

strategies and learning experiences needed to achieve the 

desired results (Stage 1) as reflected in the assessment 

evidence to be gathered (Stage 2).  That is what Stage 3:  

Plan Teaching and Learning Experiences of the Curriculum 

Design is intended to do. The activities are planned to 

develop the targeted understandings and the knowledge 

and skills identified in Stage 1 and to equip students for the 

performances of learning specified in Stage 2.  At the Stage 3 

level the teacher needs to: 

• consider what needs to be uncovered as well as just 

covered 

• test proposed learning activities for alignment with 

Stage 1 and Stage 2 

• use the six facets of understanding to generate new 

ideas for learning activities 

• use diagnostic and formative assessments to monitor 

and adjust 

 

You will note that the writing team makes extensive use of the 

WHERE acronym, adapted from Wiggins and McTighe, 

Understanding by Design (1998).  Its expanded edition (2005) 

adds “TO” to the acronym.  Our writers have generally used 

the WHERE acronym and have coded each entry for the 

Teaching and Learning Activities section with the appropriate 

initial of the WHERE elements.  In this regard, Appendix 30 

(page 312) “WHERETO Considerations for the Learning Plan” 

will be helpful. 

 

It should also be noted that the Six Facets of Understanding 

play a role in Stage 3 as well.  While we have not directly 

indicated what facets are used where in the sequence of 

activities, it should be obvious that they are, indirectly, there.  

Appendices 19 and 20 (pages 301 and 302) are examples of 

applying the Stage 3 six facets to a unit on Nutrition. 

 

Another helpful tool is the “Design Checklist – Stage 3” 

(Appendix 33, page 315).  This checklist can be used to see if 

the sequence of entries do indeed meet the criteria of the 

WHERE elements. 
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SECTION 2: SCOPE AND 

SEQUENCE
1
 

 
 
 
 

 PROCESSES AND 

SKILLS OF SCIENCE 

LIFE SCIENCE PHYSICAL 

SCIENCE 

EARTH AND 

SPACE SCIENCE 

Kindergarten • observing 

• communicating 
(sharing) 

Characteristics of 
Living Things 

Properties of 
Objects and 
Materials 

Surroundings 

Grade 1 • communicating 
(recording) 

• classifying 

Needs of Living 
Things 

Force and Motion Daily and 
Seasonal Changes 

Grade 2 • interpreting 
observations 

• making inferences 

Animal Growth 
and Changes 

Properties of 
Matter 

Air, Water, and 
Soil 

Grade 3 • questioning 

• measuring and 
reporting 

Plant Growth and 
Changes 

Materials and 
Structures 

Stars and Planets 

Grade 4 • interpreting data 

• predicting 

Habitats and 
Communities 

Light and Sound Weather 

Grade 5 • designing 
experiments 

• fair testing 

Human Body Forces and 
Simple Machines 

Renewable and 
Non-Renewable 
Resources 

Grade 6 • controlling variables 

• scientific problem 
solving 

Diversity of Life Electricity Exploration of 
Extreme 
Environments 

Grade 7 • hypothesizing 

• developing models 

Ecosystems Chemistry Earth’s Crust 

Grade 8 Cells and 
Systems 

Optics 
 
Fluids and 
Dynamics 

Water Systems on 
Earth 

Grade 9 Reproduction Atoms, Elements, 
and Compounds 
 
Characteristics of 
Electricity 

Space Exploration 

Grade 10 

• safety 

• scientific method 

• representing and 
interpreting scientific 
information 

• scientific literacy 

• ethical behaviour and 
cooperative skills 

• application of 
scientific principles 

• science-related 
technology 

Sustainability of 
Ecosystems 

Chemical 
Reactions and 
Radioactivity 
 
Motion 

Energy Transfer in 
Natural Systems 
 
Plate Tectonics 

 

                                                 
1
 Taken from British Columbia Ministry of Education, Science K-10 Integrated Resource Package (IRP) 2005, 

2006, page 15 
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Kindergarten Life Science: 
Characteristics of Living Things 
 

 

 

Stage 1:  Desired Results 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Learn that observing and experimenting so can be useful tools in learning 

about God’s creation; and, 

� Develop an understanding of scientific terminology. 

 

Understandings 
Students will understand that: 

1. God created a world filled with 
an amazing variety of plants and 

animals. 

2. Plants and animals differ from 
non-living things. 

3. Plants share similarities and have 
differences. 

 

Essential Questions 
1. Why do you see different plants in 

different areas? 

2. Why do you see different animals 
in different areas? 

3. How would God’s world be 
different without plants? 

4. Why did God design animals and 
plants to change as they grow? 

 

Introduction:   
God filled His world with an amazing variety of plants and animals.  Not only do all 

living things display God's creativity in their beauty and intricacies, they also play a 

very important role in the functioning of the world.  In this unit the students will not 

only observe different features of local plants and animals, they will also discover 

their function in an ordered world.  A sense of awe will be fostered for the God who 

clothes the lilies of the field with splendour (Matt. 6:28, 29) and cares for each 

sparrow that He created (Matt. 10:29).  In light of this detailed care the students will 

begin to understand the importance of caring for God's creation and the role they 

play in that kind of care. 
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Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 
o same, different, see, hear, feel, 

taste, smell, colour, plant, 

animal, roots, stems, leaves, 

flowers, seed, water, air, food, 

trunk, branch, bark; 

� That living things have features 

that can be observed; 

� That living things have 

characteristics by which they 

can be described and 

distinguished from non-living 

things; 

� That living things can be 

grouped according to their 

similarities and differences; 

� The basic parts of plants; 

� How some animals change as 

they grow; 

� How plants and animals 

contribute to the world in which 

we live; and, 

� Why they have a responsibility 

to care for plants and animals 

and what that responsibility is. 

Skills: Students will be able to: 
� Observe the specific 

characteristics of living things; 

� Use their senses to describe 

features of local plants and 

animals (e.g., colour, shape, 

size, texture); 

� Compare local plants; 

� Compare common animals; 

� Communicate their 

observations verbally, pictorially 

and graphically; 

� Work with others while exploring 

and investigating living things; 

� Show interest in and curiosity 

about living things; 

� Explain how plants and animals 

tell us about God; 

� Explain their responsibility 

towards living things; and, 

� Demonstrate their care of living 

things. 

 

4. Animals share similarities and 
have differences. 

5. Plants and animals play a very 
important role in the functioning 

of God's world. 

 

5. How would God’s world be 
different without animals? 

6. What do plants and animals tell 
us about God? 

7. Why is it important to take care of 
plants and animals? 

8. How can you help take care of 
the plants and animals? 
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Stage 2:  Assessment Evidence 
 

 

Performance Tasks/Projects: 

The following task is written as a summary in the GRASPS form: 
� Students will create a collage that shows a variety of plants and 

animals.  They can be given a variety of magazines and photos, or 

draw some of their own pictures to include in the collage.  Their 

collages should have at least four different animals but should not be 

all farm animals.  The collage should also include four different plants. 

At least one plant should be from a different part of the world.  The 

collages can be displayed and the teacher could ask questions 

relating to the important roles that plants and animals have in our 

world.   

 

The following task is written in the GRASPS form: 

� Goal: 
o The challenge is for students to show three stages of development 

of an animal and/ or plant using plasticene.  

� Role: 
o The student will be given the role of artist and exhibitor.  

� Audience: 
o They will present their piece to the museum visitors (other 

students/parents/teacher)  

� Situation: 
o Explain the three stages as depicted in their art work.   

� Product, Performance, and Purpose: 
o The plasticine art work. 

� Standards and Criteria for Success:   
o The three stages of development must be shown in the correct 

order.  

o An accurate explanation of their art work. 

o The teacher can verbally assess if they are familiar with other 

animals by asking them to explain how their animal/plant differs 

from or is similar to another animal/plant. 

Quizzes/Tests: 

1. Test student's recall on plant 
parts 

2. Test student's recall on the 
needs of plants and animals 

Academic Prompts: 

1. Tell why you should care about 
plants and animals. 

2. Describe how you would care 
for plants and animals. 

3. Tell how plants and animals 
teach us something about our 

awesome God. 

Other Evidence (observations, Student Self-Assessment, Peer 
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Stage 3:  Teaching and Learning Activities 
 
 

 

Teaching and Learning Experiences 

1. Take a field trip to a park and observe local trees.  Have students respond to 

prompts such as, “Are all the trees you see the same?”  “What is the same about 

the different trees?”  “How are trees different from each other?”  “Can you see 

every part of every tree?  Why or why not?”  “What colours do you see in the 

trees?”  W, H 

2. Have students draw a picture of a tree they saw.  They should talk to the 

teacher about the parts of the tree they drew and the colours they used.  The 

students’ pictures can be compared to see which elements they showed that 

are the same and which elements are different.  E, R, E-2 

3. Begin a list of key terms with pictures and words.  Review and add to the list as 

the unit progresses.  E 

4. Collect leaves and have students observe colours, shapes, sizes, texture.  Then 

create a class chart with descriptions of leaves (BC IRP 2005).  E 

5. Set up a plant station in the classroom with a variety of plants on display (e.g., 

cactus, flowering plant, vegetable, a cutting with roots in a clear container, a 

small tree). Have students observe plants closely to discover how they are alike 

or different (e.g., size, colour, number of leaves) (BC Kindergarten IRP 2005).  

Students should be aware that some plants are local and other plants come 

from different parts of the world.  W, H, E 

6. Discuss with students the different body parts they can use when making plant 

observations: eyes, nose, fingers (not their mouths!).  Perhaps they could also use 

a magnifying glass.  E 

7. Have small groups of students look at potted plants (each group has a different 

plant).  Have them discuss the parts of the plant, draw a picture of their plant 

and then compare their plant to the plants of the other groups.  Have them 

respond to prompts such as, “How are the plants the same?”  “How are they 

different?”  “What did you use to make your plant observations?”  E, R 
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8. One plant can be removed from its pot by the teacher so the children can 

observe the roots.  Each child can complete a very simple labelling activity.  

Students should be able to name the different parts of the plant.  E, E-2 

9. Prepare some small cuttings of easily propagated plants (e.g., ivy, geraniums, 

coleus).  Put these in water. Ask students to watch the roots systems develop. 

Each student puts a bean or other seed into wet paper towel in a transparent 

container and examines the root system as it develops (BC IRP).  The students 

need to be aware that it is changing/growing because it is alive.  E 

10. Have students plant a bean seed in a clear plastic cup and make observations 

about what is happening as it develops.  Discuss with the students what kinds of 

things a plant needs in order to grow.  E 

11. If possible, collect magazines that show local plants.  Have students cut out 

pictures and then do a sorting activity.   One way to sort would be the ones 

people eat and do not eat.  Have students respond to the prompts, “Why did 

God create plants?”  “How would God’s world be different without plants?” 

“What do plants tell us about God?”  “Why is it important to take care of 

plants?”  E, R 

12. If necessary, the teacher could perform some type of assessment to see how 

many of the concepts each student has grasped about plants.  E-2 

13. Arrange a schedule for students to bring their pets to school (or photo if there is 

a no-pets policy). The pet owner becomes a “zoologist” who brings appropriate 

items to care for his or her pet and prepares a short presentation to share with 

the class (e.g., “Things I know about my pet”). Students observe characteristics 

of the animals, such as teeth, wings, skin covering, how it breathes, how it eats, 

how it moves, and how these features help the animal survive. Record students’ 

observations of each animal’s characteristics in a poster format and take a 

photo of each visitor (BC IRP 2005).  E, R 

14. Organize #13 so that two students with very different pets present on the same 

day.  Have students respond to prompts such as, “How are the animals the 

same?”  “How are they different?”  “How can you tell they are living?”  “What 

are their needs?”  “Do they have the same needs?”  “Why is it important to care 

for animals?”  “What do your pets and other animals tell you about our God?”  

E, R 

15. Share the book, “Tim Tadpole and the Great Bullfrog” by Marjorie Flack.  Discuss 

the stages of the frog’s life cycle.  Have students respond to prompts such as, 

“Do all animals go through changes/stages like that?”  “Which other animals 

change a lot as they grow?”  E, R 

16. Students draw the stages of a frog’s life cycle or that of another animal and 

then explain their drawings/diagrams to other students and/or the teacher.  R, 

E-2 

17. Give students a chance to draw or tell about a favourite animal that is not their 

pet and to tell why it is their favourite animal.  R 

18. Make collections of pictures of local animals (e.g., bear, ant, robin, salmon). For 

each picture ask students to make a list of descriptive words (BC IRP 2005).  E, R 

19. With guidance use the lists to come up with riddles about animals.  E, R 

20. Using the picture collection, have students work in pairs. One student takes a 

picture behind a small screen and describes the features of the animal, and the 

second student listens and attempts to identify which animal is in the picture 

(BC IRP 2005).  E, R 
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 21. Ask students to take on (dramatize) the role of an animal. The class can observe 
and identify what the features were that helped them figure out what the 

animal was (BC IRP 2005).  E, R 

22. If necessary, the teacher could perform some type of assessment to see how 

many of the concepts each student has grasped about animals.  E-2 

23. Give students a chance to work on one of the performance tasks as described 

in stage two.  E-2 

24. Have students reflect on why God created animals, how the world would be 

different if there were no animals, what is our responsibility towards animals, 

what is one thing we can do to take care of animals and what animals tell us 

about our God.  R 

25. Have students present their performance project.  E-2 
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Kindergarten Physical Science: 
Properties of Objects and Materials 
 

 

 

Stage 1:  Desired Results 
 

 

 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology. 

Understandings 
Students will understand that: 

1. Objects in our world are made 
of a variety of materials. 

2. Many words can be used to 
describe different materials. 

3. Materials tell us about our God. 

4. Materials must be used in ways 
that please our God. 

Essential Questions 
1. What materials that you see have 
been around since God created 

the world? 

2. What are the three most 
important materials that were 

used to make the school? 

3. What do materials tell us about 
God? 

4. How can we use materials in a 
way that pleases God? 

5. What do materials tell us about 
being made in God’s image? 

 

Introduction:   
God created people with gifts of creativity and a world with raw materials.  Creative 

people use these raw materials to make things.  Objects in our world are made of a 

variety of materials.  We are God's people and must use these raw materials 

responsibly.  This unit explores a variety of materials used to make objects that are 

familiar to the children. 
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Stage 2:  Assessment Evidence 
 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o any descriptive words for 

shape, size, texture and 

colour (e.g., shiny, dull, hard, 

soft, round. large, small, thick, 

thin, rough, smooth), recycle, 

reuse, reduce, refuse, rethink, 

wood, metal, rubber, leather, 

clay, fabric, paper, glass, 

plastic, oil, ore, sap; 

� That objects are made of 

different materials; 

� That materials have different 

observable physical properties 

(e.g., colour, shape, texture, 

size) that can be defined, 

compared, and recorded; 

� That the selection of materials 

depends on the purpose of the 

object; and, 

� God-pleasing ways in which 

materials can be used. 

Skills: Students will be able to: 
� Identify a few basic raw 

materials (i.e., wood, leather, 

ore, sap); 

� Identify materials that make up 

familiar objects; 

� Describe properties of materials 

including colour, shape, 

texture, size, and weight; 

� Compare the properties of a 

few different materials; 

� Describe ways to rethink, 

refuse, reduce, reuse, and 

recycle; 

� Identify three items that can be 

recycled; 

� Explain how materials "speak" 

about our God; 

� Explain why care for the 

environment is so important; 

� Demonstrate their care for the 

environment; 

� Communicate verbally, 

pictorially, and graphically; 

and, 

� Work with others while exploring 

and investigating objects and 

materials. 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

� Goal: 
o Become aware of reusing and recycling. 

� Role: 
o The student is given the role as expert in reusing old materials.   

� Audience: 
o Peers 
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� Situation: 
o The student is provided with a number of materials that would 

normally be thrown out (i.e. plastic bottles, newspaper, construction 

paper scraps, fabric scraps, yarn, and cardboard). 

� Product, Performance, and Purpose: 
o The task is to use the old to create something new for the 

classroom.  The student must use at least two materials to create an 

object.  The student will give an oral presentation and tell which 

materials were used to make the new object and how the new 

object can be used in the classroom. 

� Standards and Criteria for Success:   
o Use at least two materials to create an object  

o The object must serve some function in the classroom 

o The student's voice during the presentation must be loud and clear 

o The student will tell which two materials were used and what 

function the new object serves. 

Quizzes/Tests: 

1. Explain key terms. 

2. Make/recite a list of four 
common materials 

3. Given an object, list which 
materials were used to make 

the object 

4. Make/recite a list of four 
common items that can be 

recycled 

Academic Prompts: 

1. Describe how materials tell us 
about our God. 

2. Give an example of a way to 
use wood that is pleasing to our 

God and a way that wood is 

used that is not pleasing to our 

God. 

3. Discuss how you show love to 
God when you recycle and 

reuse materials and objects. 

4. Discuss what you are saying to 
God when you throw garbage 

on the playground or do not try 

to recycle items that can be 

recycled. 

Other Evidence (observations, 

work samples, dialogues): 

� Observations made about 

student created pictures, 

collages, cutting/pasting 

activities etc. 

� Observations made about 

accuracy of student use of 

descriptive terms when 

discussing materials. 

� Observations made about 

student awareness of the 

importance of recycling and 

his/her willingness to recycle. 

Student Self-Assessment, Peer 

Review: 

� With teacher support student 

could self-evaluate the object 

and presentation they made. 

� Peer review may take place as a 

large group, each student 

receiving some peer comments 

about the project. 

� With teacher support students 

could self evaluate other 

products throughout the course 

of the unit. 

 
� With teacher support assess 
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Stage 3:  Teaching and Learning Activities 
 

 
 

 

Teaching and Learning Experiences 

1. Read the story, “The Three Little Pigs” to the class.  Students could act out 

different parts of the story before getting into a discussion about what material 

each of the pigs used to build their houses.  The teacher can explain that they 

will be learning about materials that people use to make different objects.  W, H 

2. Review with the students how to use their senses when they make scientific 

observations.  E  

3. Using pictures and symbols or words begin a list of key terms.  Revisit and add to 

it as the unit progresses.  E 

4. Have students make a picture or diagram of the school.  They should be able to 

tell which three materials they included in their picture or diagram.  E 

5. Have students explore collections of objects, such as buttons and bread tags. 

Ask them to observe and compare objects on the basis of their properties (e.g., 

colour, shape, size, texture, hardness, weight). Display for students a collection 

of items and begin to isolate a set, asking, “What is my rule for sorting?” If no 

one guesses correctly, add three more items to the set. Continue until the 

sorting rule is identified. Repeat the activity using different properties for 

classification (BC Kindergarten IRP 2005).  E 

6. Explain to the children that they are going to be inspectors.  They will use their 

senses to inspect an item.  As inspectors they will answer these questions, “What 

does it look like?”  “What kind of sound does it make when it is tapped?”  “What 

does it feel like?”  “Does it have a smell?”  Items available to the students could 

be things like wood, metals, wool, rubber gloves, aluminum foil, plastic, paper 

plates, paper napkins, rocks, textiles, leaves etc.  Each student or pair of 

students selects one item and goes through the inspection process and reports 

back to the whole group.  As a group, sort the different items based on different 

attributes.  E, R 

7. Give each child an item.  Hold up a material and have students hold theirs up if 

there is any similarity.  Have them explain their thinking.  You could repeat the 

activity focussing on differences.  E, R 

8. Provide each student with a collection of objects to sort, encourage them to 

find as many ways as they can to sort the objects, and help them find a way to 

record their categories. Students display their objects, present their results, and 

describe the properties they used to sort (perhaps at circle time). Assess how 

many properties students were able to identify and use, and how consistently 
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they were able to follow the classification rules they developed (BC IRP 2005). E, 

E-2 

9. Working in groups, have students explore, describe, and record characteristics 

of materials using their sensory observations (shiny, dull; rough, smooth; hard, 

soft) (BC IRP 2005).  E 

10. The CSI Kindergarten Curriculum Guide gives detailed ideas for exploring the 

following materials: wood, rubber, metal, leather, clay, fabrics, paper, glass and 

plastic.  E, R 

11. Give students a chance to tell about their favourite material and why it is their 

favourite.  E, R 

12. Go outside and look at the school building.  Have students respond to the 

prompts, “Which materials were used to make the school?”  “Can you see all of 

the materials easily?”  “Which do you think were the three most important 

materials?  Why?”  E, R 

13. Do a walkabout in the classroom. Have students identify the materials needed 

to create each item pointed out (e.g., this desk is made of …). Listen to whether 

or not students use the appropriate learned vocabulary (BC IRP 2005).  E, R, E-2 

14. Repeat activity #11 on the playground.  E, R, E-2 

15. Encourage students to bring in items for a “take apart” centre. Items such as old 

toys, small appliances, telephones, etc. could be included. Have students work 

with their buddies to safely handle equipment and tools while disassembling the 

items (BC IRP 2005).  E, R 

16. Have students respond to the prompt, “What materials that you see have been 

around since God created the world?  E 

17. Ask the students what they think when they hear the word “garbage.”  How 

does the word “recycle” fit in with a discussion about materials?  Have them 

respond to prompts such as: “Why is it important for us to recycle?”  “What kinds 

of materials can be recycled?”  “How does it help our environment/earth when 

we recycle?”  “List some ways in which we can reuse and recycle.”  E, R 

18. If there is nothing in place, set up a classroom recycling centre for items such as 

juice boxes. Students can reuse or recycle materials as appropriate. Take 

students to the school recycling centre to examine its containers (BC IRP 2005). E

19. Take students on a field trip to a recycling center.  Have them draw a picture of 

one thing they learned about recycling.  E, R, E-2 

20. Ask students to draw a picture of themselves engaged in a recycling activity. 

Students can provide a meaningful caption, giving a reason why it is important 

to recycle, and providing personal meaning for their actions (BC IRP 2005).  E, R 

21. Invite a guest speaker to talk to students about how to set up a class worm farm 

or schoolyard composting bin. (This may link to the activities on dirt in the Earth 

and Space Science unit.) (BC IRP 2005).  E 

22. Collect a sample of the school/class biodegradable waste (e.g., paper, lunch 

scraps, and leaves). Place them in a plastic bag all chopped up. Add an equal 

amount of soil to the waste. Mix and close with a twist tie/elastic. Over the next 

month, open and stir the contents each day. Ask students to observe the 

decomposition and keep a record of observations.  Place the finished compost 

into a clean egg shell and plant a seed into the soil (the egg shell will nourish the 

seed). Ask students to observe over several weeks.  Students should be able to 

identify the materials used in the experiment and how they have been reused 
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to make a container and food for the plant (BC IRP 2005).  E, R 

23. Give students the time and materials to complete the performance task listed in 

stage 2.  Perhaps students could create something with their parents at home 

and then bring it to school to present to the teacher and their peers.  E, R, E-2 

24. Ask students to respond to the prompts, “When you think about materials what 

do they teach you about our God?”  “Give examples of how we can use 

materials in ways that honour God.”  “What are you saying to God when you 

throw your garbage on the playground?”  “What does it mean to be made in 

God’s image?”  “How does this fit with what you know about materials?”  E, R 

25. If necessary teacher performs some evaluation to see how well students have 

learned the concepts covered in this unit.  E-2 

26. Students present their projects to the class.  E-2 
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Kindergarten Earth and Space 
Science:  Surroundings 

 

 

 

Stage 1:  Desired Results 
 

 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology. 

Understandings 
Students will understand that: 

1. Nonliving things have certain 
characteristics. 

2. Nonliving things tell us about 
God. 

3. Nonliving things are gifts to be 
used in ways that please God. 

Essential Questions 
1. What are nonliving things? 

2. What do nonliving things tell us 
about God? 

3. How can nonliving things be used 
in ways that please God? 

 

Introduction:   
In Isaiah, our God describes Himself as "He who created the heavens and stretched 

them out, who spread out the earth and all that comes out of it, who gives breath 

to its people, and life to those who walk on it" (Isaiah 42:5).  This unit explores the 

nonliving things created by God.  Nonliving things are gifts for people to study that 

they might know more about God.  They are also gifts to be used in ways that 

please God. 
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Stage 2:  Assessment Evidence 
 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o  nonliving, rocks, soil, water, 

weather, sunny, cloudy, rainy, 

snowy, foggy, cold, warm, 

hot, hill, mountain, valley, 

plain, river, lake, ocean, sun, 

moon, stars, any descriptive 

words for nonliving things; 

� The surface of the earth is 

covered with rocks, soil and 

water; 

� Rocks, soil and water have 

observable properties; 

� Land and water are the two 

main components of the earth; 

� There is a variety of landforms; 

� There is a variety of bodies of 

water; 

� We have a responsibility in 

caring for the land and the 

water; 

� The objects in a daytime and in 

a night time sky; 

� Weather conditions in the 

atmosphere can be observed 

using the senses; 

� What nonliving things tell us 

about God; and, 

� How nonliving things are to be 

used in ways that please God. 

Skills: Students will be able to: 
� Demonstrate the ability to 

observe their surroundings; 

� Describe features of their 

immediate environment; 

� Describe characteristics of 

nonliving things; 

� Make observations about the 

weather using the senses; 

� List the three things that cover 

the earth; 

� Compare the properties of 

rocks, soil and water; 

� List some landforms; 

� List some bodies of water; 

� Explain our responsibility in 

caring for the land and the 

water; 

� List ways in which this 

responsibility can be carried 

out; 

� List objects in the sky; 

� Communicate verbally, 

pictorially, and graphically; 

and, 

� Work with others while exploring 

and investigating surroundings. 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 
� The student is given the task of “creating” a pond.  The student is 

provided with pictures of various things.  The student has to decide 

which of those things he/she would put in the pond and which things 

would not be good for the pond.  The student needs to be able to 

orally defend the choices.  The student could also explain what should 

be done with the items that do not belong in the pond.  Should they 

be left at the side of the pond? 
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The following task is written in the GRASPS form: 

� Goal: 
o To become aware of rocks, soil and water on the playground.   

� Role: 
o Reporter 

� Audience: 
o School 

� Situation: 
o Report findings of where they see rocks, soil and water on the 

playground. 

� Product, Performance, and Purpose: 
o Picture of where rocks, soil, and water are found on playground. 

� Standards and Criteria for Success: 
o The picture should 

� Be neat and accurate 

� Include rocks, soil and water 

o When they “report” their findings they could be challenged to give 

an opinion on whether or not the rocks/soil/water is “good” on the 

playground.  Why or why not? 

Quizzes/Tests: 

1. Explain key terms 

2. List the two main components 
of the earth 

3. List at least two different 
landforms 

4. List at least two different 
bodies of water 

5. List at least three objects in the 
sky 

6. List at least two characteristics 
of nonliving things 

Academic Prompts: 

1. Describe the importance of 
rocks, soil and water in God's 

creation. 

2. Discuss how nonliving things 
“speak” about our awesome 

God. 

3. Discuss what it would be like to 
live in a land with very little 

water. 

4. Discuss different ways in which 
we use water and how we 

could use water more 

responsibly (i.e. don’t leave 

taps running, use less water 

when having a bath). 

Other Evidence (observations, 

work samples, dialogues): 

� Observations made about 

student created pictures, 

collages, cutting/pasting 

activities etc. 

� Observations made during class 

discussions. 

Student Self-Assessment, Peer 

Review: 

� With teacher support, students 

could self-evaluate their pond 

presentation. 

� Some peer review could take 

place as students comment on 

each other's choices about 

what should or should not go in 

the pond. 

 

� With teacher support, students 
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Stage 3:  Teaching and Learning Activities 

 
 

 

Teaching and Learning Experiences 

1. Read Psalm 24:1, “The earth is the Lord’s and everything in it.”  Have students 

respond with words or pictures to the prompt, “Our playground is part of God’s 

earth.  Name some things that are in or on the playground that are not plants or 

animals.”  (Kindergarten CSI Teacher’s Guide has additional ideas).  H 

2. The students will be made aware that they will be making observations about 

things that are not alive.  W  

3. Have students collect different soil or rock samples from three to four areas of 

the schoolyard, and examine the samples using the senses of sight, touch, and 

smell. Then ask them to describe and chart the characteristics, and talk about 

the similarities and differences (BC IRP Kindergarten 2005).  (CSI Teacher’s Guide 

has many additional ideas).  E   

4. Use hoops or string circles to sort various rocks and soil and discuss common and 

different characteristics (e.g., this rock is both round and speckled) (BC IRP 

2005). E 

5. Have students make observations about how rocks and soil and other nonliving 

things differ from living things.  E, R 

6. Have students keep a chart to track the daily weather, comparing one day’s 

weather to the previous day’s weather (BC IRP 2005).  E 

7. Use a water and sand centre to simulate rain. Encourage students to ask 

questions based on what they wonder about how the water might behave in 

different circumstances. Then, have them pour water on sand piles, using a can 

with one hole; then using a can with multiple holes (BC IRP 2005).  E, R 

8. Take a field trip into the schoolyard after a rainy day to examine puddles. 

Encourage “I wonder…” and “Why…?” questions. Ask students to observe 

location, size, depth, colour, etc. Have students revisit the puddle to observe 

how it changes and eventually disappears after each visit. Then have them 

make entries in a class journal recording what was observed and what students 

predict might happen next. Similar field trips could be made to note the 

different characteristics of snow. Students can explore characteristics of water 

movement by draining puddles, building dams, etc. This could be done both 

outside and in the water/sand tables in the classroom (BC IRP 2005).  E, R 

9. Students could be introduced to and given time to complete the GRASPS 

performance task as described in stage two.  E-2 

10. The two main components of the earth are land and water.  Involve the 
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students in various water experiments and experiences.  Have them respond to 

the prompts, “How do we use water every day?”  “What kinds of things can we 

do not to waste the water God gives to us?”  E, R 

11. Have students think about and name different bodies of water on the earth.  

Give students a chance to express which type (pond, river, lake, stream, ocean) 

is their favourite and why.  E, R 

12. Take the students on a field trip to a park with a stream, river or a lake or go to 

the ocean if that’s possible.  Discuss why streams, rivers, lakes, oceans are so 

important.  What can we do to help care for the water?  E, R 

13. Have students respond to the prompts, “What would the earth be like with only 

a little bit of water?”  “What would the world be like with no water?”  E, R 

14. Have students respond to prompts such as, “What is the difference between 

water and land?”  “Is all land the same?”  “What do we call flat land? Etc” (see 

CSI Teacher’s Guide for many ideas).  E 

15. Create a class praise litany about water and land, thanking God for all the 

wonderful gifts he gives to us.  Revisit why it is important to take care of the 

water and the land.  Have students come up with ways in which they can 

contribute to this care of God’s earth.  E, R 

16. Have students respond to the prompt, “We’ve looked at water, we’ve talked 

about land, what else is there for us to explore?”  The sky.  Take students outside 

to look up into the sky (not into the sun!) and make observations about what 

they see and things they can’t see such as stars and other planets.  E 

17. Engage students in activities in which they “explore” the sun, moon and stars. E 

18. Revisit the weather charts that have been made during this unit.  Have students 

observe the different types of weather they experienced over the course of the 

unit.  Have students respond to the prompt, “Weather changes, does that mean 

it’s alive?”  E 

19. If necessary, the teacher could engage students in a summative assessment 

activity.  E-2 
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Grade 1 Life Science: Needs of 
Living Things 

 

 

 

Stage 1:  Desired Results 
 

 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology. 

Introduction:   
Both living and nonliving things exist in the world that God created.  People were 

created in God's image, with the ability to respond to God at a level beyond that 

of other living things.  This special relationship was deeply affected by sin but 

restored in Christ and will be perfected at His return.  Enjoying this special 

relationship with our Creator brings with it the responsibility of caring for ourselves.  It 

also includes the responsibility of interacting with and caring for the rest of the living 

world in a way that honours the covenant that God made with all of His creation.  

Exploring the living world fosters a sense of awe and wonder of all that God has 

made and a sense of deep appreciation for the special relationship we as people 

share with Him. 
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Understandings 
Students will understand that: 

1. God has a relationship with all of 
His creation with an added 

dimension to His relationship 

with people. 

2. There are basic characteristics 
common to living things. 

3. Although people are classified 
as "living things", they can be 

distinguished from other living 

things. 

4. All living things have needs. 

5. People have needs that are not 
shared by other living things.  

Essential Questions 
1. Do living things need non-living 
things in order to survive? 

2. Are people animals? 

3. How do people's needs differ 
from the needs of other living 

things? 

4. If you have a pet cat and a pet 
bird, how would you feel about 

your cat if it ate the bird? 

5. Is it wrong for animals to kill other 
animals? 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o living, nonliving, animal, plant, 

humans, needs, food, 

sunlight, water, air, shelter, 

roots, leaves, responsibility, 

strategies, habitats; 

� The difference between living 

and nonliving things; 

� The needs of all living things; 

� The difference between people 

and other living things; 

� How the creation of the 

structure of a plant helps meet 

its needs; and, 

� How the creation of specific 

habitats contribute to meeting 

the needs of that habitat’s 

animals. 

Skills: Students will be able to: 
� Classify living and nonliving 

things; 

� List characteristics of living 

things; 

� Identify differences between 

living and nonliving things; 

� Describe the basic needs of all 

living things; 

� Identify differences between 

people and other living things; 

� Experiment with seeds in 

different media to observe and 

reinforce some of the basic 

needs of living things; 

� Draw and label the basic parts 

of a plant; 

� Describe how each plant part 

functions in meeting its needs; 

� Identify different habitats in 

which living things exist (e.g., 

city, forest, field, pond); 

� List ways in which animals meet 

their needs in the different 

habitats; and, 

� List ways in which they can 

contribute to meeting the 

needs of other living things. 
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Stage 2:  Assessment Evidence 
 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

� Goal: 
o The student will plant two different types of bean seeds and keep 

track of the various stages of development for both seeds with 

words, pictures, and/or graphs. 

� Role: 
o Scientist  

� Audience: 
o Gardeners 

� Situation: 
o To convince gardeners which plant is the best to grow and how to 

best care for it. 

� Product, Performance, and Purpose: 
o Give an oral presentation about the needs and development of 

both plants.  The student will also give an opinion as to which plant 

is the best one to grow in a garden and be able to defend their 

opinion.  The student will also have a pamphlet for the gardeners to 

take home. 

� Standards and Criteria for Success: 
o The presentation will  

� Outline plant needs;  

� Describe plant development stages; and, 

� Will be presented with appropriate vocal tone and volume. 

o The pamphlet will 

� Have a title; 

� Accurately and neatly illustrate plant needs; and, 

� Accurately and neatly illustrate the developmental stages of 

both plants. 

 

The following task is written as a summary in the GRASPS form: 
� The student will assume the role of a local animal living in the forest 

behind the school.  A contractor is going to bulldoze the forest down in 

order to build houses.  The student will draw a diagram or picture of 

their home and surrounding habitat and explain how it would be 

affected by the contractor.  The student will also explain why they 

need to keep their home/habitat.  The student must come with a 

proposal to the contractor that will meet the needs of his habitat and 

also allow for some building to take place. 

Quizzes/Tests: 

1. Define key terms 

2. List characteristics of living 
things 

Academic Prompts: 

1. Describe how plants and 
animals tell us something about 

our awesome Creator. 

 

3. Identify living and non-living 2. Describe the special relationship 
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Stage 3:  Teaching and Learning Activities 
 

 

 

 

 

 

Other Evidence (observations, 

work samples, dialogues): 

� Observe student participation 

during class discussions and 

activities. 

� Create a Venn diagram about 

the needs and characteristics of 

people and animals. 

Student Self-Assessment, Peer 

Review: 

� With teacher support, students 

could self-assess their 

performance activity. 

� Basic peer review could take 

place with teacher support.  

Students could decide on which 

two things could be discussed 

about each performance 

activity. 

� With teacher support students 

could evaluate their 

participation in general 

throughout the unit. 

� Students could self-evaluate 

some of the work samples they 

will produce during the unit. 

� Self-assess involvement in the 

commitment to take care of 

plants and animals around the 

school and other environments. 

� Students reflect on their depth 

of awareness that this world 

belongs to God. 

 

Teaching and Learning Experiences 

1. Ask the students the questions, “Are you alive?”  “How do you know?”  “Is 

everything around you alive?”  “How do you know?”  “What do you need in 

order to live?”  As children are giving their thoughts about these questions the 

teacher could be listing their responses on a chart with headings.  During the 

unit these lists could be used as reference points, revisited and revised by 

adding or deleting ideas.  W, H 
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 2. Begin a list of key terms.  Add to the list and review terms regularly as the unit 

progresses.  E 

3. From illustrations, have students identify living and nonliving things.  Then go out 

doors for a nature walk and have students do the same.  They can record their 

findings on individual charts that show which living and nonliving things they 

were able to identify.  Have them find evidence of animal life (e.g., tracks, 

droppings, feathers, nests) (Grade One BC-IRP 2006).  Students can record using 

pictures and/or words.  Present students with a sheet of pictures.  Have them 

put an L beside living things and an N beside the nonliving things (see Grade 

One CSI Teacher’s Guide).  H, E 

4. Show pictures of trees, plants, and animals to students; then ask them to list 

characteristics of each and put them into groups on a chart. They should name 

things that belong to each group (IRP).  Students will respond to prompts such 

as, “Where do people fit in?”  “What is one very important way that people are 

different from any other living thing?”  At this point the teacher could introduce 

the idea of a reflective journal and model to the students how they might use a 

journal to record their thoughts using pictures, words, diagrams etc.  This could 

be used as a tool throughout the unit.  Students could begin with an entry on 

their thoughts about how people are different than other living things.  E, R 

5. Introduce one of the Performance tasks as listed in Stage 2.  Explain what the 

expectations will be for the final product.  If the first task is chosen, students 

could be given a chart that would help them record their findings/observations 

as the days go by.  If the second task is chosen students would have to be 

given a chart, template, or ? to help them meet the goals of the assignment.  E  

6. Review the basic needs of living things.  Students will respond to the prompts, 

“Are these needs the same for plants, animals and people?”  “Do living things 

need nonliving things in order to survive?”  “Do living things need other living 

things in order to survive?”  “Is it wrong for animals to kill other animals? (If you 

have a pet cat and a pet bird, how would you feel about your cat if it ate the 

bird?” “What is the most important difference between animal needs and 

people needs?”  W, E, R 

7. Look at pictures of different plants and have children determine the basic parts 

of a plant.  Have them draw or provide the students with a basic drawing in 

which they label the basic parts of a plant.  Discuss how each plant part 

functions in meeting its needs.  E   

8. Invite a local plant specialist (Aboriginal Elder, botanist, herbologist) to make a 

presentation on local plant species (IRP).  Have the expert address whether any 

local plants have “disappeared” from our area.  Discuss if it is important to 

protect plants in our area.  E, R 

9. Pause, reflect, and make a class praise litany, poem or song that celebrates the 

amazing detail we see in God’s creation.  E, R   

10. Put seeds in different media (e.g., dry sand, wet cotton, water, gravel). Observe 

over a few days and record results (IRP).  (The Grade One CSI Teacher’s Guide 

has additional ideas).  E 

11. Provide student pairs with a glass, food colouring, water, and a celery stalk.  

Have them draw and colour a diagram of the celery before it goes into the 

glass.  Have them put a few drops of dye in the cup of water. Then place the 

celery in the cup and observe what happens. Have students draw a “post 

experiment” diagram.  Discuss how the stem carries the nutrients from the soil to 
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the plant’s leaves (IRP).  E, R 

12. Quiz the students on their knowledge of topics discussed so far.  E-2 

13. Have students discuss where animals in the area might live (e.g., city, forest, 

field, and pond). Divide a chart paper into several columns, printing the name 

of each habitat on top. Have students describe and sort animals found in each 

habitat (IRP).  E 

14. Give the students a list of animals.  Ask them to decide which habitat would be 

best for a specific animal and how one habitat meets that animal’s needs 

better than another habitat.  (The Grade One CSI Teacher’s Guide has 

additional ideas).  E, R   

15. Obtain a list from a government agency (local, provincial, or federal) of a 

species that may be at risk.  If possible bring in a local expert. Discuss with 

students why this species needs are not being met in the environment.  Have 

students discuss what would need to be done to meet the needs of one of 

these species (IRP).  Discuss whether or not it is important to meet the needs of 

animals in our environment and how animals contribute to our environment.  E, 

R 

16. Have students propose ways of taking care of the plants and animals that live 

around the school.  R 

17. Have students present their projects.  E-2 

18. Have students reflect in their journals about what they think is the most 

important thing they learned.  R, E-2 
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Grade 1 Physical Science: Force 
and Motion 

 

 

 

 

Stage 1:  Desired Results 
 

 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology.  

Introduction:   
Scripture speaks of our Creator as One Who moves and acts in the lives of His 

people and in faithfulness to the covenant He has made with His creation. Even 

after man's fall into sin, God, with incredible love, continues to move all things 

forward in a redemptive way.  Part of this redemptive work is how God continues to 

move our hearts through the Holy Spirit. The study of the ways in which objects can 

be moved and the study of the factors that influence movement reminds us of our 

God Who is a God of motion.  As part of this world of motion we are ever moving 

forward to the wonderful day when Christ will return.  From then on, all things will 

move for God. 
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Understandings 
Students will understand that: 

1. God created a world of motion. 

2. Objects can be moved in a 
variety of ways 

3. Many factors affect the way 
things move and can be 

moved. 

4. Invisible forces play a role in how 
objects move. 

Essential Questions 
1. Why is it important that there are 
different ways to move objects? 

2. Is one way the best way to move 
all objects? 

3. What is the best way to slow 
down moving objects? 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o push/pull, lift, bounce, throw, 

drop, roll,  slide, swing, 

surface, rough, smooth, 

heavy, light, slope, wheel, 

gravity, magnet, attract, 

repel, invisible, force, motion, 

fast, slow, speed, friction, zero 

motion, pole; 

� That all force is a result of God's 

intimate involvement with His 

creation; 

� The work of the Holy Spirit in the 

hearts and lives of Christians is 

the most significant of all 

movement; 

� That forces can cause changes 

in the motions of objects; 

� That magnetic forces can pull 

or push some objects; 

� That gravity reflects God’s 

covenant faithfulness toward His 

creation; 

� That objects can exert forces on 

other objects; 

� That friction is a force that 

applies to how objects make 

contact or touch; 

� That the shape, size and mass of 

an object can affect its 

movement; 

� That surface features such as 

Skills: Students will be able to: 
� Demonstrate how force can be 

applied to move an object; 

� Observe the effects of different 

types of force on objects; 

� Describe types of motion using 

appropriate vocabulary; 

� Classify objects by the way 

they move; 

� Investigate force and 

movement with experiments 

using toys; 

� Compare the effect of friction 

on the movement of an object 

over a variety of surfaces; 

� Demonstrate and describe the 

effects of magnets on different 

materials; 

� Record observations and results 

of investigations using graphs, 

pictures, symbols, and words; 

� Define the key terms; and, 

� Use classroom materials 

responsibly and safely. 
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Stage 2:  Assessment Evidence 

 

Performance Tasks/Projects: 

The following tasks are written in the GRASPS form: 

 

1. Car Track Testing: 
� Goal: 

o Students will figure out how to make a given car go the furthest 

distance without giving it a push, using materials provided by the 

teacher such as preconstructed slopes at different angles, carpet 

pieces, linoleum pieces, wood pieces, cardboard pieces, and 

metal pieces. 

� Role: 
o A child in a home that will be getting a new playroom.  

� Audience: 
o Parents 

� Situation: 
o Need to convince parents to get the best flooring needed to make 

your toy race cars go the fastest. 

� Product, Performance, and Purpose: 
o To write a persuasive letter to parents urging them to get the 

flooring that will make toy cars go the fastest.  Their letter will also 

include graphs and/or pictures showing the effects of each type of 

flooring on their cars. 

� Standards and Criteria for Success: 
o The letter will outline the impact each type of flooring has on the 

movement of their toy car.   

o The letter must be persuasive. 

Car Testing: 
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Quizzes/Tests: 

1. Define, explain key terms 

2. Classify objects by the way 
they move 

3. Classify objects as magnetic or 
not magnetic 

4. Label the magnetic poles 

5. List different things that can 
affect motion 

6. Construct a list of motion 

words 

Academic Prompts: 

1. Describe how God's world is a 
world of motion. 

2. Describe gravity in terms of 
God's covenant faithfulness to 

His creation. 

3. Describe how God's relationship 
with us is a relationship of 

motion. 

Other Evidence (observations, 

work samples, dialogues): 

� Observe performance tasks to 

determine whether classroom 

materials are used responsibly 

and safely. 

� Observe individuals at work on 

various tasks. 

Student Self-Assessment, Peer 

Review: 

� With teacher support, discuss 

participation in performance 

tasks. 

� Discuss with their group 

members how well each person 

participated in the activity. 
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Stage 3:  Teaching and Learning Activities 
 

 

 
Teaching and Learning Experiences 

1. Introduce Evelyn Breyer’s poem, “Jump or Jiggle”.  Ask students if walking is the 

only way in which they move.  H 

2. Take the students into an open area such as a gym and tell them you want 

them to move in as many different ways they can.  Pause and have students 

explain the different ways of moving they tried.  Record the motion words.  Allow 

students to try the ones other students suggest.  Have them explore the biggest 

movements or smallest movements they can make.  Then go back to the 

classroom and discuss other movements we make such as printing.  Have 

students respond to prompts such as, “How many different ways of moving do 

you think there might be?”  “What parts of our bodies are we using when we 

move?”  “What do we need in order to move?”  “Can you see energy?”  “How 

do we get the energy to move?”  “Do we all move the same way?”  “Why 

would God create a world that includes a lot of motion?”  “What is your 

favourite motion, why?”  If students are familiar with journaling they could 

respond to the last question as a journal response in pictures, words or diagrams.  

W, H 

3. Explain to the students that we will be exploring motion.  Begin a list of key terms 

and add to the list as the unit progresses.  W, E 

4. Ask students to tell what they know about motion so far.  Create a KWL chart as 

a class.  W 

5. Play “movement charades”.  Give students an opportunity to act out the 

movement of something other than a human and have others guess what they 

are trying to act out.  H 

6. Take a field trip around the school and look for objects that move. Have 

students draw these objects (Grade one BC-IRP, 2006).  Have them classify the 

movements.  H, E 

7. Provide students with magazines and have them find pictures illustrating 

different types of movement.  Create a collage/poster using the pictures.  

Engage students in a discussion about what types of movement is depicted in 

the pictures they included in their collages.  Students can respond to prompts 

such as, “Could you include pictures of plants in a movement collage?”  “What 

types of things could not be included, why not?”  H, E, R 

8. Read a picture book about different movements.  Have students react to the 

prompt, “What kinds of things do we use to help ourselves move?”  (skates, 

wheelchairs, bicycles, flippers etc.).  “What kinds of surfaces do we use these 

things on?”  “What kinds of surfaces make motions easier, more difficult?”  

“What other kinds of things affect the way things move? (size, slope, how much 

force is used etc.)”  “Is one way the best way to move in all situations?”  E 

9. To introduce key terms “push”, “pull”, and “friction” take the students bowling.  

Students respond to prompts such as, “Would you use the word “push” or “pull” 

to describe the way in which you made the ball move?”  “What factors played 

a role in getting the ball to move easily down the lane toward the pins?” E, R 

10. Introduce one of the performance tasks as described in stage 2.  E 
11. Allow students to engage in a number of experiments dealing with the 
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movement of objects in order to determine that a push or a pull is needed for 

an object to move and that some objects require more force than others in 

order to move.  The students should also be asked to experiment with ways in 

which to move objects without direct contact with the object.  E, R 

12. Have students explore the movement of objects on different surfaces in order to 

become familiar with the term “friction”.  E, R 

13. Go out on the playground and try out different slides.  Students respond to 

prompts such as, “Which words would you use to describe the movement on 

the slides?”  “Did all slides result in the same experience?”  “What factors might 

affect how well you slide?”  “Did you ever slide up a slide?”  “What would you 

have to do to get up a slide without using the steps?”  “What kinds of things 

would help you get up the slide?”  E, R 

14. Allow time for students to work on performance tasks.  E, R 

15. Quiz the students on their knowledge of key terms to date.  E-2 

16. Provide opportunities for students to experiment with a variety of magnets.  

Have students record some of their observations using pictures, words or 

diagrams.  E, R 

17. Introduce terms: magnetic force, poles, attract, repel, invisible.  E 

18. Provide teams of students with bar magnets, paperclips, and iron nails to 

determine how some things can be magnetized and become temporary 

magnets.  (If you teach at a school in the Fraser Valley, the Fort Langley 

museum does a very nice presentation on magnets for primary children).  E 

19. The teacher places a car on a surface.  The teacher grabs it without moving it 

and just lets it go again.  Students observe that the teacher “held” it but it did 

not move because it was not given a push or a pull.  Next, teacher picks up the 

car and lets it drop.  Students respond to the prompts, “The teacher did not give 

it a push or a pull.  So, how did it move?”  “There is a force at work when 

something falls to the earth.  What is it?”  E 

20. Students respond to the prompt, “What would our world look like if there was no 

gravity?”  E, R  

21. Have students reflect on what all this study of motion tells about the awesome 

works of God and how He continues to be involved in our world.  The Bible 

teaches us that God works in the hearts of people.  Have students reflect on 

how that fits with the words “force” and “motion”?  R 

22. Students present their performance tasks.  E-2 
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Grade 1 Earth and Space Science: 
Daily and Seasonal Changes 

 

 

 

 

Stage 1:  Desired Results 
 

 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology. 

Introduction:   
Change is the story of our lives.  The changes we experience everyday include 

personal changes, changes within families and changes within creation; i.e., 

weather and seasons.  Some changes are predictable and may occur in patterns 

while others are unpredictable.  Changes can have positive or negative effects in 

God's creation.  God is intimately involved in all change.  Changes occurred right 

from the beginning of time.  In Genesis 1 the Bible speaks of change when the 

formless and empty earth was transformed into a spectacular statement of God's 

creativity.  Genesis 3 gives the sad account of the change from perfect 

communion with God to the introduction of sin and all of its consequences.  The 

wonderful sacrifice of Christ fulfilled the promise of restoration made in Genesis 3.  

When Christ returns all will be restored to true perfection. 
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Understandings 
Students will understand that: 

1. Changes happen to individuals. 

2. Changes happen to families. 

3. Changes happen in creation, 
i.e., weather and seasonal 

changes. 

4. Weather and seasonal changes 
affect plant, animal and human 

activity. 

5. Some changes are predictable; 
some changes are not. 

6. God is intimately involved in all 
changes. 

Essential Questions 
1. What would life be like if you 
never changed? 

2. How do changes in your family 
change you? 

3. What would life be like if it was 
always sunny? 

4. What are some examples of 
changes that occur as a pattern? 

5. What are some examples of 
unpredictable changes? 

6. How does God, Who doesn’t 
change, fit with change? 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o individual, family, weather, 

seasons, change, day time, 

night time, morning, 

afternoon, evening, days of 

the week, seasons, spring, fall 

summer, winter, today, 

yesterday, tomorrow, months 

of the year, heat, cold, 

snowy, rainy, cloudy, stormy, 

sun, light, shadow, 

pattern/cycle, precipitation; 

� That change is a natural part of 

our existence; 

� That individuals grow and 

change both physically and 

spiritually; 

� That families can change in a 

variety of ways; 

� That daily weather changes 

occur and can include 

changes in temperature, wind, 

cloud and precipitation; 

� That weather patterns change 

predictably according to the 

seasons; 

Skills: Students will be able to: 
� Describe how change is a 

natural part of our existence; 

� Express praise to our God for 

being intimately involved in all 

change; 

� List ways in which individuals 

change; 

� List ways in which families can 

change; 

� Observe and record daily and 

seasonal changes; 

� Record and communicate 

observations and results of 

investigations using graphs, 

pictures, symbols, and words; 

� Use classroom materials 

responsibly and safely; 

� Describe changes that occur in 

daily and seasonal cycles; 

� Describe distinct characteristics 

of each season; 

� Describe how the weather 

affects the activities of living 

things; 

� Describe how seasonal 

patterns affect the activities of 

living things; 

 

� That day and night and  � Observe differences in shadow 
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Stage 2:  Assessment Evidence 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

� Goal: 
o Think about food and clothing appropriate for winter.  The student 

must defend their choice of clothes and food. 

� Role: 
o The student will take on the role of a parent planning for a winter 

camping vacation.  

� Audience: 
o The rest of the family. 

� Situation: 
o Planning a winter vacation. 

� Product, Performance, and Purpose: 
o Create a list of clothing and food items to be taken along on this 

vacation. 

� Standards and Criteria for Success: 
o The product must be a list which includes at least four clothing items 

and four food items. 

o The list must be presented neatly 

o The list must include items only needed for winter camping 

o The product must include a defence of the items on the list 

The following two projects are written as a summary in the GRASPS form: 
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Quizzes/Tests: 

1. Define key terms 

2. List four weather factors 

3. List at least three ways 
individuals can change 

4. List at least three ways that 
families can change 

5. Accurately sort pictures for 
each of the seasons 

6. List three ways in which people 
get ready for winter 

7. List three ways in which animals 
get ready for winter 

8. List ways in which plants 
change as the seasons change 

Academic Prompts: 

1. Explain how change is a natural 
part of our existence. 

2. Discuss how changes in your 
family cause changes in you. 

3. Describe what life would be like 
if it was always sunny. 

4. Describe how you would 
prepare yourself for a day 

outside in the snow, hot sun, or 

rain. 

5. Discuss how God, Who does not 
change, is intimately involved 

with the changes we 

experience. 

Other Evidence (observations, 

work samples, dialogues): 

� Keep a daily record of 

temperatures and weather 

conditions for a specific length 

of time. 

� Construct a graph based on 

what was recorded.  

� Construct a chart of how 

weather and seasonal changes 

affect plant, animal and human 

activity. 

� Construct a chart which lists 

what animals do in the winter 

and where each animal fits on 

the chart. 

 

Student Self-Assessment, Peer 

Review: 

� With teacher support students 

can evaluate their performance 

task lists. 

� Peer review can take place as 

students compare their 

performance task lists in small 

groups. 

� With teacher support each 

student can evaluate the 

quality of their daily weather 

and temperature records. 

 

� Draw a diagram of individual 

changes that happen to each 

person. 

� Make a list of different 

Aboriginal activities for the 

different seasons. 

 

� Students can compare their 

daily weather and temperature 

records and point out strengths 

and weaknesses. 
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Stage 3:  Teaching and Learning Activities 

 

 

Teaching and Learning Experiences 

1. Take the students on a walk in a park (Campbell Valley Park or William’s Park) 

and have them take note of trees, plants, animals etc.  Tell them that we will 

return in a few weeks to see if anything is different.  H 

2. Read “Big Sarah’s Little Boots” by Paulette Bourgeois.  Students respond to 

prompts such as, “What is happening in the book?”  “How is Sarah feeling about 

the change?” “What kinds of things change?”  “Give examples of positive 

changes.”  “Give examples of negative changes.”  If students are familiar with 

journaling they could respond to one or more of these prompts in their journals 

using pictures, diagrams and/or words.  H 

3. Read “A Kiss Good-bye” by Audrey Penn.  Ask students to describe what 

elements of this story match with elements of “Big Sarah’s Little Boots”.  Discuss 

what type of change Sarah was experiencing and what type of change the 

raccoon was experiencing.  Talk about how both characters reacted to the 

changes at first and then how they reacted later.  Tell students that we will be 

exploring many different types of change that we experience in our lives.  W, H 

4. Read “Someday” by Alison Meghee and Peter H. Reynolds.  Discuss what this 

book is describing.  Make a list of ways in which we change.  H, E 

5. Have students bring a baby picture and a current photo of themselves.  Allow 

them to present the photos to the class and describe how they are still the same 

as when they were babies and how they have changed.  Discuss what other 

personal changes they may experience as time goes by.  Create a list of 

student ideas.  E 

6. Have students respond to the prompt, “What would life be like if you never 

changed?”  E, R 

7. Read “Little Tiger’s Big Surprise” by Julie Sykes.  Have students respond (in 

journals, orally ...) to the prompts, “What kind of change did this animal family 

experience?”  “Could that kind of change happen in your family?”  “What 

other kinds of changes do families experience as time goes by?”  Create a class 

list of ideas for the last prompt.  E, R 

8. Start a daily record of temperature and weather conditions.  This could either 

be a class activity or each student could keep their own records.  These records 

should be saved and compared throughout the year so the students see how 

weather changes but weather patterns are predictable for the seasons.  E 

9. Ask students to draw or write about one or two things they think about when 

they hear the words “day time.”  Post the responses on a chart and discuss their 

ideas.  E 
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 10. Now repeat the activity but this time for the words “night time”.  Post the 
responses.  Discuss.  E 

11. Compare the two charts.  Are there any overlapping ideas?  Set up a chart 

with the headings “Morning” “Afternoon” “Evening” and “Night”.  Ask students 

to decide which of the four headings would fit under “day time” and which of 

the headings would fit under “night time”.  Consult the charts made in #8, #9 

and have students decide where each of their ideas would fit on this new 

chart.    E, R 

12. Have students respond to prompts such as, “What is the difference between 

day time and night time?” Explain to students that when we use the word day 

we are talking about one cycle of day time and night time. E 

13. Ask students whether or not the sun shines all the time.  Conduct an experiment 

using a globe and a flashlight to demonstrate that the sun does shine all the 

time but that it shines on different parts of the world as the earth rotates.  E 

14. Have students respond to the prompt, “What happens to the hours of light and 

the hours of darkness that we have every day as the seasons change?  Why?”  

E 

15. Somewhere around this point in the unit take the students outside on a sunny 

day first in the morning, then at noon and then later in the afternoon to observe 

what happens to our shadows.  Have students reflect on the changes they see.  

This is an activity in which results can be recorded and saved and then 

repeated at different times during the year.  Students will have a chance to see 

over time how shadows change during the day but also how they are different 

during different times of the year.  (For extra ideas see Pan-Canadian Science 

Teachers Guide: Daily and Seasonal Changes, Scholastic)  E, R 

16. Create a 24 hour time line with the students.  The time line should start at 12 

o’clock midnight when a new day begins.  What are they doing at 12 

midnight?  Draw pictures and words to plot the different things they do during a 

24 hour period.  Ask students to write about their favourite time of a day and 

why it’s their favourite time.  E, R  

17. Ask students if they know how many days there are in one week.  Have students 

name the days of the week.  Students respond to the prompt, “Why do we 

have seven days in one week?”  Help them make the connection to creation.  

Discuss the meaning of the words “today,” “yesterday,” and “tomorrow.”  Help 

students to understand that each week occurs as a cycle.  Engage the 

students in daily calendar activities that review those concepts.  E 

18. Quiz the students about terms and concepts covered so far in the unit.  E-2 

19. Introduce the term “year” by asking students what it means that they are 6 

years old?  Have students respond to the prompt, “What else do you know 

about the term “year?”  Record students’ ideas.  If they do not come up with 

many ideas continue with prompts that will get them thinking about a year in 

terms of months and seasons.  E 

20. Have students draw their favourite types of clothing and discuss why those 

articles are their favourites.  Sort and classify the clothing according to seasons.  

E 

21. Make a chart of the seasons and have students look at pictures and decide 

which picture would go with which season.  Students could discuss whether or 

not a picture could depict something from more than one season.  E, R 
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 22. At this point introduce one of the performance tasks as listed in stage 2.  It is 

assumed that students will be given guidance and time to work on this task from 

now till the unit is complete.  E-2 

23. Study each season individually and discuss how each season affects the 

activities of plants, animals and people.  Discuss how the seasons occur in 

cycles and how that reflects God’s faithfulness to His covenant with His creation 

(Genesis 8:22).  (Pan-Canadian Science Teachers Guide: Daily and Seasonal 

Changes, Scholastic, Successful Science Lessons, Primary Success Publications 

and CSI Science One have many useful ideas).  E 

24. Quiz the students about terms and concepts covered so far in the unit.  E-2 

25. Choose one local deciduous tree to observe throughout the year. Take photos 

and make a pictorial record of the tree in each season (Grade One BC IRP 

2006).  E 

26. Invite an Aboriginal Elder to the class to provide information on local Aboriginal 

activities during different seasons. Have students prepare relevant questions to 

ask of the speaker. Contact the district Aboriginal Education coordinator or 

resource teacher for assistance in drawing on the local Aboriginal community 

(IRP).  E, R 

27. Have students respond to the prompts, “What is weather?”  “List as many types 

of weather as you can.”  “What is your favourite kind of weather?  Why?”  

“Does weather always stay the same?”  “Does weather occur in any sort of 

pattern or cycle?”  “What kinds of changes do you see in plants, animals and 

people when weather changes?”  E, R 

28. Have students reflect on the question, “What would life be like if it was always 

sunny?”  R 

29. Have students present their performance tasks to the class.  E-2 

30. Have students reflect on how does God, Who doesn’t change, fit with all of the 

changes we have talked about in this unit?  E, R 

31. End of unit assessment. E-2 
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Sample Assessment Rubric for Performance Task
1 

 

CRITERIA PERFORMANCE INDICATORS 

 

Does Not Meet 
Expectations 

Minimally 
Meets 

Expectations 

Fully Meets 
Expectations 

Exceeds 
Expectations 

Understanding 

• Limited 

understanding 

of 

expectations. 

• Basic 

understanding 

of 

expectations. 

• Good 

understanding 

of 

expectations. 

• Excellent 

understanding 

of 

expectations. 

Items 

• Product 

contains one 

or two 

clothing and 

food items 

needed for 

winter 

camping. 

• Product 

contains three 

clothing and 

food items 

needed for 

winter 

camping. 

• Product 

contains four 

clothing and 

food items 

needed for 

winter 

camping. 

• Product 

contains more 

than four food 

and clothing 

items needed 

for winter 

camping.  The 

additional 

choices are 

well thought 

out. 

Reasoning 

• Is unable to 

defend item 

choices 

clearly. 

• Is able to 

defend most 

item choices 

clearly. 

• Is able to 

defend item 

choices 

clearly. 

• Is able to 

defend item 

choices 

clearly and 

with great 

detail. 

Visual Impact 

• Lacks the form 

needed to be 

considered a 

list. Lacks 

neatness. 

• Information is 

presented as 

a list but lacks 

some 

neatness. 

• Information is 

presented 

very neatly as 

a list. 

• Information is 

presented 

very neatly as 

a list with extra 

details such as 

pictures, 

diagrams, etc. 

Confidence 

• Lacked 

confidence 

during the 

presentation. 

• Showed some 

confidence 

during the 

presentation. 

• Showed 

confidence 

throughout 

most of the 

presentation. 

• Showed a lot 

of confidence 

throughout 

the 

presentation. 

Clarity 

• Difficult to 

understand 

because of 

lack of volume 

or clarity of 

speech. 

• Appropriate 

volume and 

clarity some of 

the time. 

• Appropriate 

volume and 

clarity most of 

the time. 

• Appropriate 

volume and 

clarity 

throughout 

the 

presentation. 

                                                 
1 Available as a one page reference in Appendix 21, page 303. 
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Grade 2 Life Science: Animal 
Growth and Changes 

 

 

 

 

Stage 1:  Desired Results 
 

 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Explore ways in which science and technology have been used in both 

beneficial and harmful ways; and, 

� Develop an understanding of scientific terminology. 

Introduction:   
God created animals to add splendour to His creation.  After the Fall, they no 

longer lived in harmony with the rest of creation.   However, out of His faithfulness, 

God continues to care for them throughout their life cycles and life changes, such 

as hibernation and migration.  If God so cares for them, we can take comfort in 

how much more He will care for us, His children (Matthew 6: 26).  As God's image-

bearers, we must responsibly care for and use animals. 
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Understandings 
Students will understand that: 

1. God created a world filled with 
a variety of animals that can be 

compared according to 

similarities and differences in 

appearance, behaviour, and 

life cycles. 

2. Animals are essential to other 
living things and the 

environment. 

3. Our responsibility as stewards of 
creation is to maintain animals' 

important role in the world. 

Essential Questions 
1. What is an animal? 

2. Are people animals? 

3. Is it important to sort and classify 
animals? 

4. Why did God create animals? 

5. Why are life cycle changes 
important? 

6. What does it mean to be a 
steward of the animals in our 

world? 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o animal, sort, classify, image of 

God, stewardship, young, 

adult, life cycle, behaviour, 

appearance, food, predator, 

prey, enemies, environment, 

male, female, characteristics, 

insects, birds, mammal, 

reptile, amphibian, fish, 

hibernate, migrate; 

� The importance of animals in 

creation; 

� How animals are sorted and 

classified; 

� The similarities and differences 

among animals; 

� How animals change 

throughout their life cycle; 

� How changes such as 

hibernation and migration 

affect animals; 

� The needs of animals; 

� Different ways animals are 

used; and, 

� What it means to be a steward 

in light of the animals in our 

world. 

Skills: Students will be able to: 
� Construct a list on how living 

things depend on animals; 

� Construct a list of criteria used 

for sorting and classifying 

animals; 

� Describe how animals change 

throughout their life cycle; 

� Accurately list a group of 

animals that hibernate, 

migrate, or change coat in 

response to seasonal changes; 

� Identify the effects of a decline 

in a specific animal population 

(e.g., species extinction); 

� Explain how aboriginal  people 

used animals; 

� Compare and contrast that 

with how animals are used 

today; and, 

� Explain what it means to be 

God's steward in the world of 

animals. 
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Stage 2:  Assessment Evidence 

 
 

Performance Tasks/Projects: 

The following three projects are written as summaries in the GRASPS 

form: 
� Acting as artists for the tourism industry, students create a mural that 

represents an ecological community, showing the group of animals 

that live, hibernate and/or migrate there.  Students should be able to 

explain why they chose particular plants and animals, and how these 

animals are able to live there throughout the year. 

� Students will research the life cycle of an animal.  They then, in the role 

of that animal, compile their findings into a scrapbook and keep a 

diary of the animal’s life. 

� Taking on the role of an animal students create a brochure for people 

outlining the importance of animals in God’s creation. 

 

The following task is written in the GRASPS form: 

1. Poster Showing Animal Care 
� Goal: 

o Show how to care for animals and their surrounding environment. 

� Role: 
o Zoo keeper  

� Audience: 
o Children 

� Situation: 
o Encourage people to take care of animals and their habitats. 

� Product, Performance, and Purpose: 
o Design a poster illustrating how to be responsible towards animals. 

� Standards and Criteria for Success: 
o The poster should: 

� be attractive; 

� clearly show ways to care for animals, their habitats, and the 

resources they need to survive (e.g. : air, water); and, 

� should list at least two ways their chosen animal could be 

harmed. 

 

Quizzes/Tests: 

1. Define key terms 

2. Describe the life cycle of a 
specific animal chosen by 

teacher 

3. List at least three similarities and 
differences between two 

specific animals 

Academic Prompts: 

1. Discuss what the world would be 
like without animals. 

2. Discuss how people, as God’s 
image-bearers, differ from 

animals. 

 

 3. Discuss how changes such as 
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Stage 3:  Teaching and Learning Activities 

 

 

Other Evidence (observations, 

work samples, dialogues): 

� Worksheets:  sorting and 

classifying animals. 

� Using resources, complete chart 

with columns labelled 

“hibernate”, “migrate,” 

“change coat”. 

Student Self-Assessment, Peer 

Review: 

� Peer review of posters. 

� Using the rubric which the 

teacher will later use to mark the 

scrapbooks, students self-assess 

their scrapbooks. 

� Students make an inventory of 

how they use water and other 

animal resources and self-assess 

ways in which they can use 

these resources in a more 

stewardly fashion. 

� Students evaluate their 

commitment to caring for God’s 

world of animals. 

 

Teaching and Learning Experiences 

1. Find some animal tracks. Make casts of the tracks, using plaster of Paris or 

Polyfilla™. Back in the classroom, moulds of the tracks can be made from the 

casts.  

Have students try to identify the animals which made the tracks. A display of 

the cast or mould, a picture of the animal, the animal's name, and a short 

description of the habitat and behaviour of the animal would be a useful 

project. 

In winter this activity can be conducted by using a pump spray container of 

water and a wax candle. This method requires more patience. When tracks 

are found on the snow, a thin layer of water is sprayed on the track. Once 

the water has solidified, another thin layer of mist is applied. After several 

light applications, the surface should be ready for the wax. Light the candle 

and gradually allow the wax to drip off into the mould. Continue until 

enough wax has accumulated to form a solid mass which can then be 

removed. Patience is the key to getting successful wax prints. Warm water 

may melt the imprint in the snow. The molten wax can melt the thin layer of 

ice formed from the water spray.  

In conjunction with this activity, a hunter, trapper, or elder could be asked to 
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come to class to interpret the information the tracks tell about a particular 

animal and what it was doing. H 

http://www.sasked.gov.sk.ca/docs/elemsci/gr2uaesc.html 
2. Ask students to make a list of animals that live in their houses OR take the 

students on a walk and have them record the animals they see using paper, 

pencil, diagrams or camera.  H, E 

3. Read a fictional picture book about animals as a springboard into a discussion 

about, “What is an animal?”  “Are people animals?”  W, H, E 

4.  Bring in a Venus fly trap and ask the students if they think it’s a plant or an 

animal and why.  H, E 

5. Start a class list of key terms.  Add to it as the unit progresses and daily review 

ones already listed.  W 

6. Set up a terrarium for mealworms, ants, frogs or butterflies.  Students would 

come up with a “plan” prior to the setup to decide on what is needed.  Have 

students observe and as a class daily record the observed changes.  E  

7. After teacher modeling of what a reflective journal might look like, students 

begin their own science journals in which they will record reflections and 

questions about what they are learning, observing etc. W, E, R 

8.  Discuss how animals are the same and how they are different.  This could be 
done in a Venn diagram or other chart forms.  E 

9.  Plan and play a mystery animal game.  Have students choose an animal but 

not share their choice with anyone.  The teacher should make sure that each 

student chose a different animal.  Students come up with countdown clues that 

would include animal appearance, behaviour and life cycles. (BC Science IRP 

Grade Two)  H, E 

10. Introduce the performance GRASPS task: “Poster Showing Animal Care” (see 

stage two).  W 

11. Give students a set of pictures of familiar animals and have them classify using 

student generated criteria (e.g., colour, size, special features, food choices, 

habitat movement.) (IRP)  E 

12. Give students a set of pictures, including mammals, birds, reptiles, amphibians, 

fish, and insects. Ask them to sort the pictures into categories of animal 

classification in order to rethink the activity they performed in number 11.  (IRP)  

E, R 

13. Quiz students on their ability to sort and classify animals. E-2 

14. Show students how to draw and label a life cycle diagram (e.g., a butterfly), 

using science books, videos, and other resources. Have students work in 

partners to choose an animal and create a diagram of that animal’s lifecycle in 

a poster or in their science journals.  (IRP)  E 

15.  Students research the life cycle of an animal.  Then, in the role of that animal, 

they compile their findings into a scrapbook and/or keep a diary of the animal’s 

life.  E, R 

16. As a class, brainstorm names of local animals (e.g., bear, salmon, robin, weasel) 

that hibernate, migrate, and/or change coat (colour, thickness). (IRP)  E 

17. Teachers may wish to have students complete the “Acting as artists…” 

performance task (see stage two).  W, E, R 

18. Use a video or ask a local expert to share information related to the decline of 

a local animal population. Encourage students to ask appropriate questions 
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and participate in a discussion of the reasons for the decline and its effects. 

(IRP) Have students respond to the prompt, “Why should we care about 

declines in local animal populations?”  E, R, E-2 

19. Using historical sources, artefacts, and legends have students work with partners 

to create a mind map of pictures and/or words that shows how animals were 

part of the lives of Aboriginal peoples (e.g., bear: fur for warmth during the 

winter; grease for cooking and personal care; bones for tools). (IRP)  Have 

students respond to the prompt, “What can we learn from the aboriginal 

people’s practices?”  E, R, E-2 

20. Define “stewardship” with students.  Have students respond to the prompts, 

“How do people, as God’s image-bearers, differ from animals?”, “Why should 

we care for animals and their habitats?”, and “What would the world be like 

without animals?” E, R, E-2 

21. Complete the performance GRASPS task: “Poster Showing Animal Care” (see 

stage two).  Have students self assess and exhibit their final products.  E-2 

22. Review and cumulative test.  E-2 
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Grade 2 Physical Science: 
Properties of Matter 

 

 

 

 

Stage 1:  Desired Results 
 

 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Explore ways in which science and technology have been used in both 

beneficial and harmful ways; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology. 

Introduction:   
God created the world so it is blessed with many solids, liquids, and gases that are 

necessary for life.  Although God has called humankind to rule and care for this 

world as His representatives, sin makes it impossible to fulfill this calling perfectly, to 

which pollution testifies.  However, out of thankfulness for God's covenant 

faithfulness and our redemption, we take responsibility in caring for the world He has 

made. 
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Understandings 
Students will understand that: 

1. The world is made of solids, 
liquids, and gases that are 

essential to life. 

2. Matter is able to change. 

3. Different factors determine how 
solids and liquids interact. 

4. We must act responsibly in our 
use of matter. 

Essential Questions 
1. If you had to use three 

categories to describe the 

world, which ones would you 

use? 

2. What would life be like if 
everything was a solid? 

3. Why is it important for matter to 
be able to change? 

4. What do the properties of 
matter tell us about God? 

5. How can we act responsibly in 
our use of matter? 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o sort, classify, solid, liquid, gas, 

property, state, vapour, 

dissolve, float, sink, 

temperature, freeze, melt, 

evaporate, condense, boil, 

heat, cool, pressure; 

� The properties of solids, liquids, 

and gases; 

� The changes to the properties 

of matter when it is heated or 

cooled; 

� How liquids and solids interact; 

� What the properties of matter 

tell us about God; and, 

� How to act responsibly in their 

use of matter. 

Skills: Students will be able to: 
� Observe and accurately list the 

properties of each state of 

matter; 

� Compare and contrast the 

different states of matter; 

� Explain the importance of the 

states of matter for living 

organisms; 

� Conduct experiments on the 

properties of water; 

� Conduct experiments on the 

interactions of liquids and solids; 

� Observe and accurately 

record changes during 

experiments; 

� Describe in detail the results of 

their observations and 

investigations; 

� Interpret their observations and 

answer specific questions; 

� Predict several likely 

recurrences not yet observed in 

other, similar situations; 

� Infer what the properties of 

matter reveal about God; and, 

� Explain how to act responsibly 

in the use of matter. 

 



 RCDC Science Curriculum Development Project July 2009 

 Section Three: Unit Plans  - 77 - 

Stage 2:  Assessment Evidence 

Performance Tasks/Projects: 

The following project is written as a summary in the GRASPS form: 
� The student will take on the role of an engineer whose task it is to build 

a boat that will be able to hold as much cargo as possible.  The 

students will be given some modelling clay.  They will design a boat and 

test its capacity at the water table.  The cargo will be marbles.  

Students must record their observations in the form of a written report 

and/or a diagram.  The record should include the shape and size of the 

boat, how many marbles it held, and a proposal as to how to improve 

the boat.  The procedure will then be repeated as the student tries out 

the new proposal and draws conclusions about the floating ability and 

carrying capacity of the two boats. 

 

The following task is written in the GRASPS form: 

� Goal: 
o To illustrate the importance of water to people and animals. 

� Role: 
o The student will take on the role of an Inuit guest speaker. 

� Audience: 
o The audience is students in the school who know very little about 

the Arctic. 

� Situation: 
o The guest speaker must explain how ice and water are important to 

people and animals living in the Arctic. 

� Product, Performance, and Purpose: 
o This could be done in the form of a “speech” during which the 

student also presents a collage, poster, photos, etc. to illustrate the 

key information. 

� Standards and Criteria for Success: 
o The presentation will  

� clearly outline the importance of ice and water to animals in 

the Arctic 

� clearly outline the importance of ice and water to people in 

the Arctic  

� be presented with appropriate vocal tone and volume 

o the visual component will 

� have a title 

� accurately and neatly illustrate the importance of ice and 

water to animals and people in the Arctic 

Quizzes/Tests: 

1. Define key terms 

2. List the properties of solids, 
liquids and gases 

Academic Prompts: 

1. Reflect on how the properties of 
matter “speak” about our 

awesome God. 

3. List some of the factors that 2. Discuss what life would be like if 
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Stage 3:  Teaching and Learning Activities 

 
 

Other Evidence (observations, 

work samples, dialogues): 

� Observe students as they 

perform various experiments 

throughout the unit to see if 

they grasp the concepts and 

use the correct language as 

they perform the experiments. 

� Evaluate any written work from 

those experiments. 

� Review student science 

journals. 

� Evaluate student Venn 

diagrams, charts, etc. 

Student Self-Assessment, Peer 

Review: 

� Using a teacher-created rubric 

for each of the performance 

tasks, the students could self-

assess their product. 

� Students could assess each 

other's products based on 

standards agreed upon ahead 

of time by students and teacher. 

� After any small group 

experiment students could 

discuss each team member's 

contribution in positive terms 

and then discuss how they 

might improve the way they 

work together. 

� Student gives two examples of 

how matter is used personally 

and evaluates the use in terms 

of his/her response to God and 

His Creation. 

 

Teaching and Learning Experiences 

1. Show students pancake ingredients and ask, “What must happen to these 

ingredients in order for them to become pancakes?”  Make pancakes (mixing 

solids and liquids) as a class, after students try to categorize ingredients (solids 

vs. liquids).  (CSI, Grade 2).  H 

2. Start a class list of key terms.  Add to it as the unit progresses and daily review 

the ones listed.  W 

3. Brainstorm with and guide students to develop the essential questions in their 

own words.  Post these for future reference.  W 

4. Introduce the performance GRASPS tasks “Engineer” and “Inuit guest speaker” 

(see Stage 2) and accompanying rubric.  Students choose which task to 
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complete.  W 

5. To emphasize the fact that matter takes up space, play Musical Chairs.  Ask: 

o Why could only one person win (Each chair can hold only one person, and 

in the end there was only one chair left) 

o Do people take up space?  (CSI, grade 2) H 

6. Make a collection of solids and have students examine them using their senses 

of sight and touch. Use a balance scale to measure the mass of three solids.  

Provide a variety of containers filled with water and add a different solid.  

Discuss what students have learned in these experiments.  (Grade 2, BC-IRP, 

2005)  E 

7. Make a collection of safe liquids and have students examine them using the 

senses of sight and touch (may be visible or invisible).  Use a balance scale with 

an empty container.  Add liquids. Students should record their observations and 

think about: 

o What happens each time a liquid is added? (Assess if students are able to 

interpret from the observations that liquids have mass.) 

o What happens to the liquid’s shape? 

o What liquid’s property is evident through this experiment? (Students should 

notice the change of shape.) (IRP)  E 

8. Have students classify sand as a solid or liquid.  They may be puzzled because 

sand seems to act as a liquid; it changes shape.  Encourage students to 

examine the sand closely with a magnifying glass to discover that each grain of 

sand is a separate solid.  Have them name other such examples, such as sugar.  

(CSI, grade 2, p. 242).  Have students reflect on this in their science journal.  E, R 

9. Blow up a variety of balloons with an air pump.  Attach a filled balloon to one 

end of a wooden balance stick. Attach the same type of balloon to the other 

end and a string in the centre to make a simple balance. (Avoid using your 

mouth to inflate balloons as it will add warm moist air).  Consider the extent to 

which students are able to identify what is put into the balloons and observe: 

o the differences in shape 

o that what is put into the balloons is invisible 

o that air takes up more space and has mass. (IRP)  E 

10. Take a deflated balloon and ask the class if it could lift a book. Place the book 

on the balloon.  Inflate the balloon with an air pump.  Ask students: 

o If the balloon lifts the book, what is making the book move? (Students should 

notice that air inside or outside the balloon exerts pressure.) 

o What pushes the book down when the balloon empties? 

o What force caused the motion of the book to change by lifting? (IRP)  E 

11. Put some water in a container and mark the water level.  Place the container in 

a freezer.  Remove the container from the freezer the following day and note 

the ice’s volume compared to the marked water level.  Discuss the discrepancy 

in volumes with the students and reasons for this.  Student can record their 

reflections in their science journals.  (CSI, Grade 2).  E, R 

12. Put a measured amount of water from a graduated cylinder into an empty 

kettle and bring the water to a boil.  Pour the boiled water into the graduated 

cylinder and compare the amounts of water before and after boiling.  Ask 

students why there is less water.  Heat the water again, this time holding a very 

cold mirror over the steam so that students see the condensation. (CSI, Grade 
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2).  Students may record their observations and reflections in their journals.  E, R 

13. Have students place an ice cube in each of the following: polystyrene cup, 

paper cup, tin can, glass beaker, and plastic cup. Then have them place each 

container in hot tap water. Ask students to predict, observe, and record which 

ice cube melts first, second, third, and fourth. Ask students to record results in 

their journals. (IRP)  E, R 

14. As a class or individually, reflect on the essential questions “What would life be 

like if everything was a solid?”, “Why is it important for matter to be able to 

change?”, and “What do the properties of matter tell us about God?” E, R 

15. Quiz on the properties of solids, liquids, and gases.  E-2 

16. Have students predict, observe, and explain the changes that occur when 

water is added to materials such as salt, rice, vegetable oil, soap powder, 

paper, sugar, or coins. Record explanations of which items dissolve in a liquid. 

(IRP) E, R 

17. To highlight the need to act responsibly in our use of matter, demonstrate the 

harmful effects of pollution by observing what happens when plants are 

watered with a vinegar solution.  Discuss essential question “How can we act 

responsibly in our use of matter?” and record responses on a class chart.  E, R 

18. Have students predict, observe, and explain changes that occur when items 

such as tinfoil, paper towel, toilet paper, sponge cloth, and modeling clay are 

placed in a container that has a measured amount of water.   Identify and 

record which items absorb the most liquid. During student experiments testing 

whether different solids will float on water, have them focus on size, 

composition, shape, and density of the solids. (IRP)  E, R 

19. To further explore the concept of surface tension, predict and record how 

many drops of water can be placed on a penny before the water spills over.  

Students can record their observations and explanations for what happened in 

their science journals.  (CSI, Grade 2) E, R 

20. Have students test several containers for their cargo carrying capacity. Using a 

KWL strategy, ask students to summarize what they now know about 

characteristics necessary to create greater buoyancy. Ask students what they 

wonder makes a boat float and able to carry heavy loads. (IRP)  E, R 

21. Complete the performance GRASPS task “Engineer” or “Inuit guest speaker” 

(see Stage 2) E-2 

22. Have students reflect on all essential questions through group discussion or in 

science journal.  R, E-2 



 RCDC Science Curriculum Development Project July 2009 

 Section Three: Unit Plans  - 81 - 

Grade 2 Earth and Space Science: 
Air, Water, and Soil 
 

 

 

 

Stage 1:  Desired Results 
 

 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Explore ways in which science and technology have been used in both 

beneficial and harmful ways; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology.  

Introduction:   
God blessed the world with air, water, and soil, which are necessary for life.  The 

water cycle and the properties of soil highlight God's covenantal faithfulness and 

care for creation.  Although God has called humankind to rule and care for this 

world as His representatives, sin makes it impossible to fulfill this calling perfectly, to 

which pollution testifies.  However, out of thankfulness for God's covenant 

faithfulness and our redemption, we take responsibility in caring for the world He has 

made. 

 



 July 2009 RCDC Science Curriculum Development Project 

 - 82 - Section Three: Unit Plans 

Understandings 
Students will understand that: 

1. Air, water, and soil are essential 
to life. 

2. Water is able to change. 

3. Soil consists of many 
components. 

4. Different factors determine how 
air, water, and soil interact. 

5. We must act responsibly in our 
use of air, water, and soil. 

Essential Questions 
1. What is most important for living: 
air, water, or soil? 

2. What do air, water, and soil tell 
us about God? 

3. How can we act responsibly in 
our use of air, water, and soil? 

 

 
 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o evaporation, condensation, 

precipitation, dry, wet, clay, 

sand, humus, evaporate, 

condense, freeze, rain, snow, 

air, water, soil, conservation, 

pollution, float, glide, wind, 

water cycle, properties; 

� The properties of air, water, and 

soil; 

� How air, water, and soil 

interact; 

� The importance of air, water, 

and soil for living things; 

� What the air, water, and soil tell 

us about God; and, 

� How to act responsibly in their 

use of air, water, and soil. 

Skills: Students will be able to: 
� Accurately list the properties of 

air and water; 

� Identify the main components 

of soil; 

� Illustrate and accurately label 

the parts of the water cycle; 

� Define and describe the 

processes of evaporation, 

condensation, and erosion; 

� With teacher support, create a 

micro-environmental system, 

and infer possible 

consequences of changes in 

that system; 

� Describe in detail how living 

things depend on water, air, 

and/or soil; 

� Infer what air, water, and soil 

reveal about God; and, 

� Explain how to act responsibly 

in their use of air, water, and 

soil. 
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Stage 2:  Assessment Evidence 
 
 

Performance Tasks/Projects: 

The following task is written as a summary in the GRASPS form: 
� Students role play a forest animal’s life before and after a devastating 

event such as a fire or drought.  In their role play, they should highlight 

the important roles air, water, and soil play in their lives. 

 

The following task is written in the GRASPS form: 

� Goal: 
o Convince fellow students not to litter on the playground. 

� Role: 
o Students 

� Audience: 
o Other students in the school 

� Situation: 
o Convince students to reduce litter on the playground, in the 

neighbourhood surrounding the school, and in their daily lives. 

� Product, Performance, and Purpose: 
o A poster outlining reasons not to litter and convincing viewers to 

help create a litter-free environment. 

� Standards and Criteria for Success: 
o Their  poster should: 

� outline what happens when we litter. 

� convince viewers to throw away their and pick up any litter. 

� show what people are really saying to God when they throw 

litter on the playground. 

� be attractive. 

Quizzes/Tests: 

1. Define key terms 

2. Construct a diagram of the 
water cycle 

3. Give three examples of how to 
save water 

4. Give three examples of how to 
reduce litter 

 

Academic Prompts: 

1. Discuss what the world is made 

of. 

2. Describe what happens when 

air, water and soil are mixed in 

different combinations. 

3. Describe what air, water and 

soil tell us about God. 

4. Discuss how to act responsibly 

in our use of matter. 

Other Evidence (observations, Student Self-Assessment, Peer 
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Stage 3:  Teaching and Learning Activities 

 
 

 

Teaching and Learning Experiences 

1. Display a flower, an apple, cotton fabric, toothpaste, pottery, and a brick.  Ask 

what these objects have in common.  After students have speculated, explain 

that they all depend on water, air, and soil.  (Grade 3 CSI, p. 258).  H 

2. Start a class list of key terms.  Add to it as the unit progresses and daily review 

the ones listed.  W 

3. Brainstorm with and guide students to develop the essential questions in their 

own words.  Post these for future reference.  W 

4. Introduce the performance GRASPS tasks “Role Play” and “Littering” (see Stage 

2) and accompanying rubric.  Students choose which task to complete.  W 

5. Have students use balloons, fans, paper airplanes, pin wheels, and parachutes 

to investigate properties of air. Ask students to draw the objects’ motion in the 

air. (Grade 2, BC-IRP, 2005) E 

6. Ask students to explain what air is. Using their senses, have them list physical 

characteristics and explain, in simple words, why air is important for humans and 

living things. Ask students to explain how it behaves. (IRP) E 

7. Quiz on properties of air.  E-2 

8. After a rainstorm, take students outside to observe a puddle, or pour water on 

the sidewalk or tarmac to create a puddle. Working in pairs, have students list 

everything they observe about the water in the puddle when they move 
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objects in and out of it, walk in it, etc. Back in class, record student observations 

on chart paper — how water moves (e.g., ripples, waves) or what happens 

when objects are placed in the water (e.g., float sink). (IRP) E, R 

9.  In small groups, have the students act out each phase of the water cycle, 

using their body, movement and sound. Then, ask students to diagram and 

label a picture to represent the water cycle.  (IRP) E, R, E-2 

10. Place a mirror in the freezer section of the refrigerator for five to ten minutes. 

Remove the mirror from the freezer and breathe on it. Ask students what forms 

on it.  (IRP) E 

11. Provide students with materials containing moisture (e.g., wet paper towels, 

potato). Ask them to determine factors that affect drying rates (e.g., 

temperature, surface area, wind). Note evidence of their ability to predict and 

test.  Have students record their understandings about evaporation using a 

concept map.  (IRP) E, R 

12. Quiz on water cycle and water properties.  E-2 

13. Have students put seeds in cotton balls in different dishes labeled 1 to 3. Using a 

eye dropper, have students add 5 drops of water to the 1st dish, 10 drops to the 

2nd, and 20 drops to the 3rd. Have them add the same amount of water twice 

a day for a few days.  (IRP)  E 

14. Have students create Venn diagrams to illustrate similarities/differences in 

properties of air and water. Students must indicate that: 

o the three are necessary for life 

o they are found everywhere on Earth 

o they can be found in various forms.  (IRP) R, E-2 

15. Explore ways air and water are used in technology (e.g., air bags, dams, 

windmills, water wheels).  At an activity centre, provide students with materials 

and a challenge to construct a device to show how air or water can do work 

for us (water wheel, windmill). Look for answers such as “Wind can cool us 

down, blow things away, damage property, dry clothes, fly kites.” (IRP) E, R 

16. Provide samples of soil components (clay, sand, humus). Have students use their 

senses to describe each sample, and use a magnifying glass to observe particle 

size.  (IRP) E 

17. Make soil by combining sand; wet, partially decayed leaves; bark; and plant 

material in a large bucket.  Stir the mixture thoroughly. (Grade 3 CSI, p. 243) E 

18. Have students compare three different types of soil (sand, clay, and humus). 

First they observe the soil types and feel their texture. Then, they put about 50ml 

of each type in a piece of cotton cloth, which they dip into water. They 

carefully remove them from the water and let them drip over a cup until no 

water is left. Ask them to observe which type of soil lets water drip the fastest 

and record the information. They then open the cloth pieces to feel the 

difference in texture of the soil when damp.  (IRP)  E 

19. Gather three types of soil (rocky, humus, sandy). Place a measured amount of 

soil on a paper in front of a fan with a cardboard barrier behind, and have 

students measure the amount of soil that remains after the fan blows for a given 

amount of time.  Suggest to students a scenario whereby there is a piece of 

land in a windy area. Have students infer which type of soil would best resist 

wind erosion, based on previous learning. Look for evidence that student 

responses are based on observations from the experiment (e.g., the wind 
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doesn’t move the rocks; the wind blows away the sandy soil). (IRP) E, R 

20. Quiz on soil properties.  E-2 

21. To demonstrate the erosion of rocks by water, have students drop water from a 

dropper onto a sugar cube.  (Grade 3 CSI).  Emphasize that through erosion, 

soil is lost. E 

22. Have students reflect on the essential question “How can we act responsibly in 

our use of soil and water?”  R 

23. To show one way in which we can care for soil by preventing soil erosion, fill two 

planting trays with topsoil.  Plant sod in one of the trays.  Use a brick to prop 

each tray at a 35-degree angle.  Slowly pour water over the top of each tray.  

Have students observe how erosion is greatly reduced on the vegetation-

covered land. (Grade 3 CSI, p. 264)  E 

24. To demonstrate the erosion of soil’s nutrients, add 15 mL of red tempera paint 

to about 250mL of topsoil.  Place a funnel in a beaker and a coffee filter in the 

funnel.  Pour the red soil into the filter, and slowly pour 250mL of water into the 

soil.  Have students notice the color of the water filtering into the beaker.  

Empty the beaker, and repeat the process three more times, using additional 

water.  The water will be dark red after the first pouring, but will become lighter 

red with each pouring until the runoff water eventually has no color.  The paint 

represents soil nutrients.  (Grade 3 CSI, p. 263) E 

25. Quiz on soil erosion and prevention of erosion.  E-2 

26. Put a funnel in a glass jar, and fill with forest soil.  Leave the soil exposed to a 
light bulb (��100 watt) about 2.5 cm above the soil for several hours to dry the 

soil.  Consider the extent to which students can: 

o predict what may happen to living things in soil 

o answer questions (e.g., Why are earthworms only found in certain places? 

What types of relationships may exist between small animals and living soil 

and plants growing?). (IRP)  E, R 

27. Ask students what would happen to an ecosystem if it did not rain for a long 

period of time. Discuss other possible scenarios (a flood, housing development, 

and logging). Discuss what would happen to bigger living things in the same 

situations. Have students draw a before/after picture of the results of large 

changes in an ecosystem. Ensure that students understand what an ecosystem 

is, and what can happen in an ecosystem, especially from human 

involvement. (IRP)  E, R, E-2 

28. Take the class into the schoolyard, and have them list on one side of a page all 

the living things they can see. On the other side, they should identify what each 

needs (e.g., air, water, soil). Have them infer what used to live there in order to 

make room for the playground.  Help them by naming other living things that 

need the same things to survive (e.g., whale, seaweed, salamander, dragonfly, 

earthworm).  (IRP)  E, R 

29. Have students compile an inventory of ways in which they use water. 

Challenge them to identify and present ways to reduce water usage.  (IRP)  R 

30. Investigate the issue of littering and develop an action plan on littering. Have 

students brainstorm answers to questions such as: 

o What happens when we litter? 

o What if it doesn’t get picked up? 

o Is it easier to not litter or to pick it up afterward?  (IRP)  R 
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31. Have students respond to the essential question, “How can we act responsibly 

in our use of air, water, and soil?” R, E-2 

32. Have students reflect on what they learn about God through their study of air, 

water, and soil.  R, E-2 

33. Complete the performance GRASPS tasks “Role Play” or “Littering” (see Stage 

2).  E-2 

34. Review.  E-2 
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Understandings 
Students will understand that: 

1. God created a world filled with a 
variety of plants that can be 

compared according to 

similarities and differences in 

appearance, life cycles and 

uses. 

2. Plants are essential to other living 
things and the environment. 

3. Our responsibility as stewards of 
creation is to maintain the 

important role of plants in our 

world. 

Essential Questions 
1. What would the world be like 
without plants? 

2. Why is it important that different 
plants grow in different 

environments? 

3. What does it mean to be a 
steward of God's plant world? 

 

 
Grade 3 Life Science: Plant Growth 
and Changes 

 

 

 

 

Stage 1:  Desired Results 
 

 

 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God's creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God's world so that they might:  

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and interrelatedness of God's world; 

� Understand that science is possible only because of God's covenantal 

faithfulness to creation; 

� Learn that observing and experimenting can be useful tools in learning about 

God's creation; and, 

� Develop an understanding of scientific terminology. 

Introduction:   
God created a world filled with a variety of plants.  They were both pleasing to the 

eye and good for food.  Man's task was to enjoy and care for them.  Even though 

the task did not change after the Fall, man's sense of responsibility has been greatly 

weakened.  Although redemption is secure in Jesus the creation continues to groan 

until He returns (Romans 8:22).  As we wait for the fulfillment in Christ's return we 

continue to experience God's covenant faithfulness to His creation.  Our thankful 

response to His faithfulness fosters our responsibility in the care for what He has 

made.  In order to care for plants it is important to get to know their characteristics, 

needs, growth patterns and uses. 

 



 July 2009 RCDC Science Curriculum Development Project 

 - 90 - Section Three: Unit Plans 

 

 

 
 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o plants, environment, sort, 

classify, root, stem, leaf, 

flower, pistil, stamen, ovule, 

pollen, seed, fruit, food, 

energy, adaptation, life cycle, 

garden, harvest, stewardship; 

� The importance of plants in 

creation; 

� How plants are sorted and 

classified; 

� The similarities and differences 

among plants; 

� How plants reproduce; 

� How plants adapt to their 

environments; 

� The needs of plants; 

� How plants change throughout 

their life cycle; 

� Different ways plants are used; 

and, 

� What it means to be God's 

steward in the world of plants. 

Skills: Students will be able to: 
� Construct a list on how living 

things depend on plants; 

� Classify several types of familiar 

plants; 

� Construct a list of criteria used 

for sorting and classifying 

plants; 

� Compare two plants for 

similarities and differences using 

a Venn diagram; 

� Sketch plants; 

� Label plant parts and explain 

their significance; 

� Describe how plants 

reproduce; 

� Accurately illustrate the life 

cycle of a flowering plant; 

� Ask questions that foster 

investigations and explorations 

pertaining to plant needs and 

life cycle changes; 

� Conduct experiments that 

demonstrate plant needs and 

life cycle changes; 

� Measure and record 

experimental observations; 

 Illustrate ways and plants and 
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Stage 2:  Assessment Evidence 

Performance Tasks/Projects: 

The following tasks are written in the GRASPS form: 

 

1. City Forests: 
� Goal: 

o Convince city council to leave the forest as it is and let you and the 

rest of the members of the forest live. 

� Role: 
o A tree in a forest that the city council wants to chop down.  

� Audience: 
o City council members 

� Situation: 
o Convince city council to let you live because of your importance to 

the rest of creation. 

� Product, Performance, and Purpose: 
o Write a letter convincing the city council to let you live. 

� Standards and Criteria for Success: 
o The letter should:   

� Be persuasive; and, 

� Contain at least four reasons why trees are important to the 

world. 

 

2. Camper Care for Parks: 
� Goal: 

o Show how to care for plants and their surrounding environment. 

� Role: 
o Park ranger 

� Audience: 
o Campers 

Situation: 
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Quizzes/Tests: 

1. Define key terms 

2. List five uses of plants 

3. Describe the life cycle of a 
plant 

4. Label plant parts 

Academic Prompts: 

1. Discuss the amazing variety of 
plants God has created. 

2. Discuss how essential plants are 
to life. 

3. Discuss good stewardship of 
plants and the environment. 

Other Evidence (observations, 

work samples, dialogues): 

� Sorting of plants. 

� Venn diagrams comparing 

various plants. 

� Worksheet on how people in the 

past used plants in a stewardly 

way. 

Student Self-Assessment, Peer 

Review: 

� Using the rubric which the 

teacher will later use to mark the 

letters, students self-assess their 

letters to the city council. 

� Peer review of posters. 

� Using the rubric which the 

teacher will later use to mark the 

scrapbooks, students self-assess 

their scrapbooks. 

� Students make an inventory of 

how they use water (as a plant 

resource) and self-assess ways in 

which they can use water in a 

more stewardly fashion. 

� Students evaluate their 

awareness of the world of plants 

belonging to God. 
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Stage 3:  Teaching and Learning Activities 

 
 

Teaching and Learning Experiences 

1. Have students respond to the essential question “What would the world be like 

without plants?” Begin a class list of things we use that come from plants (e.g., 

food, cotton, medicine, paper, and meat and milk that come indirectly from 

plants because animals eat plants).  Add to it as the unit progresses.  W, H 

2. Start a word wall of plant vocabulary.  Add to it as the unit progresses and daily 

review the ones listed.  W 

3. Introduce the performance GRASPS tasks “City Forests” and “Camper Care for 

Parks” (see Stage 2) and accompanying rubric.  Students choose which task to 

complete.  W 

4. Provide plant samples for students to observe.  Have them identify the basic 

parts. Focus students’ observations by posing these questions: 

o What are the basic parts of a plant? 

o What is the function (purpose) of each part? (Grade 3, BC-IRP, 2005) W, H, E 

5. To show that roots serve to anchor the plant (among other things), plant some 

grass seed in one half of a dish, but do not plant anything in the other half.  

Observe what happens to the soil when a fan blows on it. (Edmonton Public 

Schools) E  

6. To demonstrate the role of stems, fill a glass half-full with water.  Add food 

coloring to the water and stir until evenly mixed.  Cut about 3 cm off of the 

bottom of a celery stalk and place the celery stalk in the glass with the leaves 

sticking up.  Make observations the next day.  E, R 

7. To highlight the function of leaves, cover up some leaves of a plant and 

observe what happens after a few days.  To extract chlorophyll, place a green 

leaf in rubbing alcohol and record observations after a few days.  E, R 

8. Quiz on plant parts and functions.  E-2 

9. Set up a plant observation centre where students sort and classify plants. Have 

students explain the method used and then re-sort and re-label the groups. 

Plants should be provided that show a variety of roots, leaves, flowers, and 

seeds.  (IRP)  E, R 

10. Have students in groups conduct experiments on plant growth using seeds, 

cuttings, tubers and shoots. Students could vary growing conditions (e.g., light, 

water, soil, temperature) to see what is needed for healthy plant growth, 

predict the effects of changes in growing conditions make observations (e.g., 

measure plant growth) and use notes and/or diagrams to record these  (IRP).   

E, R 

11. Obtain pictures of the parts of a plant’s life cycle, create four sets of pictures, 

and place in envelopes in random order. Ask teams of students to organize the 

parts into the proper life cycle sequence, from beginning, middle, and end. 

Discuss. Ask students:  

o What characteristics stay the same over this plant’s life cycle? 

o What characteristics change the same over this plant’s life cycle? (IRP)  E, R 

12. Quiz on plant life cycle.  E-2 

13. Show students various types of plants, such as a cactus, a tropical plant, a 
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 branch of a deciduous tree and a branch of a coniferous tree.  Ask students to 

hypothesize about the environments in which the plants live based on their 

observations.  As an extension, the teacher could grow some duckweed in 

water to show that not all plants grow on land.  Students could make a collage 

of pictures of plants found in extreme environments (CSI).  Students then 

respond to the essential question “Why is it important that different plants grow 

in different environments?” E, R 

14. Conduct a walking field trip to look for connections among plants and other 

living things. Have students: 

o  look for evidence of how humans can be a steward in God’s plant world 

o  infer why some plants are more abundant than others  

o suggest how  plant resources can be conserved  

o infer from evidence what and how other living things depend on plants 

(e.g., chewed leaves, nests). (IRP)  E, R 

15. Find examples of how different plants (e.g., trees, berries, grains, herbs, sea 

plants) are harvested (e.g., logged, picked, by combine) at various times of the 

year.  (IRP)  E 

16. Ask students to respond to a First Nations story on how plants are/were used. 

(IRP)  E, R 

17. Have students reflect on how Aboriginals’ use of plants highlights stewardship.  

Have students revisit the essential question “How can we be stewards in God’s 

plant world?” 

18. Have students reflect on what they learn about God through their study of 

plants.  R, E-2 

19. Complete the performance GRASPS tasks “City Forests” or “Camper Care for 

Parks” (see Stage 2).  E-2 

20. Review and cumulative test.  E-2 
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Grade 3 Physical Science: Materials 
and Structures 

 

 

 

 

Stage 1:  Desired Results 
 

 
 
 
 
 
 
 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Explore ways in which science and technology have been used in: 

o building society; 

o both beneficial and harmful ways; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology.  

Introduction:   
We see God's covenantal faithfulness to His creation in the way He has orchestrated 

shape, force, and various materials to enhance the strength and stability of various 

structures.  In response to the cultural mandate, we may gain knowledge from the 

ways different aspects of His creation are designed (e.g., nests and seashells) which 

we can use to construct structures.  These structures are products of our limited 

creativity and intelligence, elements of God's image in us. 
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Understandings 
Students will understand that: 

1. By studying how different parts 
of God's creation are designed 

(e.g., nests and seashells), we 

learn how to build structures. 

2. God has orchestrated shape, 
force, and various materials to 

enhance the strength and 

stability of various structures. 

3. In building structures, we 
exercise our gifts of creativity 

and intelligence. 

Essential Questions 
1. If you were the only person on 
earth, without books or 

computers, how could you learn 

about building safe structures? 

2. How important is it to build safe 
structures? 

3. What do we learn about God 
through our study of structures? 

 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o strength, balance, structure, 

materials, force, gravity, 

tension, compression, flexible, 

dome, arch, triangle, pyramid, 

cylinder, load, fasteners, 

design, construction; 

� Shapes that are part of natural 

and human-built structures; 

� The effects of different 

materials, shapes, and 

structures on the strength and 

stability; and, 

� How to improve the strength 

and stability of structures. 

 

� Skills: Students will be able to: 

� Identify domes, triangles, 

arches, pyramids, and cylinders 

in natural and human-built 

structures illustrate local 

structures using detailed 

diagrams, and accurately sort 

their characteristics  (e.g., 

shapes, components); 

� Describe and demonstrate 

construction techniques (e.g., 

joint construction, 

strengthening, and stabilizing) 

using given materials; 

� Ask questions that foster 

investigations and explorations; 

� Conduct a variety of 

experiments to test and 

compare the strength of 

different structures (e.g., 

arches, domes, and triangles); 

� Measure and record 

experimental observations; 

� Accurately measure and report 

the effects of various forces 

(e.g., tension, compression, 

load) on different structures; 

� Identify several techniques for 

improving strength and stability 

(e.g., reinforcing, bundling, and 

bracing); 
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Stage 2:  Assessment Evidence 

 

Performance Tasks/Projects: 

The following tasks are written in the GRASPS form: 

 

1. Display Burger: 
� Goal: 

o To figure out how to enhance the strength and stability of an 

advertising structure. 

� Role: 
o Engineer for Burger King’s advertising department.  

� Audience: 
o Potential customers 

� Situation: 
o Make Burger King more noticeable with a larger display. 

� Product, Performance, and Purpose: 
o Design a platform resting on at least two pillars which will support a 

specified mass using given materials.  The accompanying written 

report will identify the effects of various forces, as well as several 

techniques for improving strength and stability. 

� Standards and Criteria for Success: 
o The model should:   

� have a platform resting on at least two pillars; and, 

� be stable when holding a mass predetermined by the teacher. 

o The proposal should: 

� identify the effects of various forces; and, 

� identify several techniques for improving strength and stability. 

Quizzes/Tests: Academic Prompts: 

 � Describe and apply a variety of 

material-strengthening 

techniques and methods to 

improve the design and 

stability of a given structure; 

and, 

� Explain why, as God’s image-

bearers, we build structures. 
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Stage 3:  Teaching and Learning Activities 

 

 

 

Other Evidence (observations, 

work samples, dialogues): 

� Worksheets containing pictures 

of various structures which 

require students to trace the 

common shapes with pencil 

crayons. 

Student Self-Assessment, Peer 

Review: 

� Self- and peer-assess 

performance task using the 
rubric the teacher will later use 

to mark the task. 

 

Teaching and Learning Experiences 

1. Have students respond to the essential question “If you were the only person on 

Earth, without books or computers, how could you learn about building safe 

structures?”  W, H 

2. Start a class list of key terms.  Add to it as the unit progresses and daily review 

the ones listed.  W 

3. Take a walk through the schoolyard and around the immediate 

neighbourhood to observe natural and human-built structures. Have students 

look at examples of structures/shapes occurring in nature. Examples: 

bees’/wasps’ nests, seashells, ant/termite hills, birds’ nests, houses, etc.  (Grade 

3 BC-IRP, 2005) H 

4. Pose the following reflection questions to help students determine what they 

know about structures: 

o What types of shapes are most common in our environment? 

o What types of flexible shapes are common? 

o How do you think structures are made strong and stable?   (IRP) E, R 

5. Develop a Science Centre. Ask students to collect samples of similar structures 
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found in nature or human-built environments (e.g., bird’s nests and baskets, 

umbrellas and mushrooms, egg shapes and domes, beehives and brick wall) for 

the Centre.  Identify the shapes of each — dome, triangle, arch, weave — and 

describe reasons why these shapes are important to the collected structures.” 

(IRP) H, E 

6.    Using pictures, students identify domes, triangles, arches, pyramids, cylinders in 

natural and human-built structures  E 

7. Introduce the performance GRASPS task “Display Burger” (see stage two).  W 

8. Brainstorm several methods for joining two similar pieces of material at their 

ends (e.g., two straws or two sticks). Have students try some of the brainstormed 

methods and compare the strength of these various materials when fastened 

with different methods (e.g., glue, string, tack, tape). (IRP)  E 

9. Have students identify variables that will affect an investigation of which 

fasteners are better for building model structures. In small groups, have students 

carry out the investigations, record the steps they followed, and record their 

observations and the conclusions based on their results. (IRP)  E, R 

10. Use eight sheets of newspaper to roll into eight construction tubes; (best done 

around a stick, then remove stick). Construct a pyramid with these and 1 meter 

of masking tape. (IRP) E 

11. After constructing identical tent structures no bigger than 30cm (e.g., triangle, 

square, pentagon, dome, arch, cube covered in paper), have groups of 

students test their structures for weakness. They can test for compression with a 

small load (film cans filled with plasticine make good standardized weights), 

and tension with elastic stretching pull. Explore ways to improve stability (e.g., 

better braces, tighter joint fasteners, more triangles). Predict and record results. 

(Warning: students should avoid testing to the breaking point.) (IRP) E 

Have students use various materials (e.g., toothpicks, plastic straws, newspaper, 

cardboard) to make bridges, towers or geometric solids. Test each with various 

objects according to your main purpose (e.g., to hold a 2 kg load). The 

quantities of materials should be limited and specified for project construction. 

Various fasteners may be chosen, but if white glue is used, more success is 

expected. Allow proper drying time. (IRP) E 

12. Have students explore ways to fold and combine paper to make it stronger. 

(Fold into an accordion, make rolls and glue, combine layers or make sandwich 

layers with folded and rolled paper.) Use a standard load mass to test the 

strength of each paper configuration.  Students describe each paper 

configuration they used and record the mass it supported.  Look for ideas such 

as the following:  folding the paper so that it has pleats (accordion-like), 

layering the paper, rolling the paper. (IRP) E 

13. Have students respond to the essential question “How important is it to build 

safe structures?”  R, E-2 

14. Have students examine photographs of local or famous bridges. Challenge 

them to use some of their new engineering knowledge to tell what shapes they 

see and how these affect bridge function. (IRP)  R, E-2 

15. Have students reflect on what their ability to build structures tells them about 

who they are as God’s image-bearers.  R, E-2 

16. Have students reflect on what they learn about God through their study of 

structures.  R, E-2 
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17. Complete the performance GRASPS task: “Display Burger”.  Have students self-

assess and exhibit their final product. E-2 

18. Review and cumulative test.  E-2 
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Understandings 
Students will understand that: 

1. God created and sustains a 
complex solar system. 

2. God has ordered and continues 
to sustain the solar system. 

3. Constellations and celestial 
objects have played an 

important role in building 

society. 

Essential Questions 
1. Why did God create the solar 
system? 

2. What would happen if part of 
the solar system, such as the Sun, 

were missing? 

3. How does the solar system 
display God's covenantal 

faithfulness to His creation? 

 

Grade 3 Earth and Space Science: 
Stars and Planets 

 

 

 

 

Stage 1:  Desired Results 
 

 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop the desire and the ability to explore God’s world so that they might 

take joy and delight in what God has made; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Explore ways in which science and technology have been used in building 

society; and, 

� Develop an understanding of scientific terminology.  

Introduction:   
God created an amazing solar system, complete with the Sun, planets, moons, 

comets, asteroids, and meteors.  God has ordered and continues to sustain the 

solar system in such a way that the relative positions of the Earth, Moon, and Sun 

influence moon phases, eclipses, tides, the cycle of night and day, and the cycle of 

the seasons.  The stars are also magnificently displayed and form constellations, 

which have played an important role to humankind since early times. 
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Stage 2:  Assessment Evidence 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o solar system, seasonal cycle, 

day/night, sun, star, planet, 

meteor, comet, orbit, moon, 

axis, rotate, Milky Way, galaxy, 

constellation, revolve; 

� Characteristics and movements 

of objects in our solar system; 

� How constellations change 

their positions throughout the 

seasons; and, 

� The special significance of 

celestial objects for people. 

Skills: Students will be able to: 
� Illustrate the solar system with 

drawings, diagrams, models, or 

role play; 

� Compare familiar constellations 

in seasonal skies; 

� Create a chart that records 

how constellations change 

position in the sky at different 

times of the year; 

� Explain the special significance 

of celestial objects for people; 

and, 

� Explain how God's faithfulness 

to creation is shown in the solar 

system. 

Performance Tasks/Projects: 

The following tasks are written in the GRASPS form: 

 

1. Solar System: 
� Goal: 

o To see the interconnectedness of the solar system. 

� Role: 
o A returning astronaut 

� Audience: 
o Earthlings 

� Situation: 
o Description of journey through the solar system. 

� Product, Performance, and Purpose: 
o Create a 2-D or 3-D model depicting your journey through the solar 

system.  This model should include the asteroid belt, planets and 

sun.  Create a log of your impressions of each aspect of the solar 

system. 

� Standards and Criteria for Success: 
o The log should:   

� be dated; 

� include key information about each aspect of the solar system; 

and, 

� include a defence of the importance of one of the parts of the 
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Stage 3:  Teaching and Learning Activities 

 

 

Quizzes/Tests: 

1. Define key terms 

2. List at least five parts of the 
solar system 

3. List at least five features of the 
planet researched for ABC 

book 

Academic Prompts: 

1. Explain how to use a star finder. 

2. Using a star finder, explain how 
constellations change positions 

throughout the seasons. 

3. Reflect on the significance of 
everything fitting so perfectly in 

the solar system. 

4. Discuss what that tells us about 
our God. 

Other Evidence (observations, 

work samples, dialogues): 

� Name different constellations 

during a class sleepover under 

the night sky. 

� Small group performance of a 

legend or story explaining the 

significance of celestial objects 

for people. 

� Observations of students during 

group discussions. 

Student Self-Assessment, Peer 

Review: 

� Do self assessment on the ABC 

book based on the same rubric 

the teacher will use to mark the 

project. 

� Do peer review of the astronaut 

project by coming up with three 

questions to ask peers about 

their projects. 

 

Teaching and Learning Experiences 

1. As a class, brainstorm what the concept “Solar System” entails.  H 

2. Start a class list of key terms.  Add to it as the unit progresses and daily review 

the ones listed.  W 

3. Brainstorm with and guide students to develop the essential questions in their 

own words.  Post these for future reference.  W 
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4. Introduce the performance GRASPS tasks “Solar System” and “Alphabet Book” 

(see Stage 2) and accompanying rubric.  Students choose which task to 

complete.  W 

5. Show video Bill Nye the Science Guy:  Outer Space (1997).  Students record 

interesting facts in their science journals.  H, E, R 

6. Have students role play the positions of the planets around the Sun to show the 

order and distances of the planets. Relative sizes can be represented with  

common spherical household objects (e.g., peppercorn, orange, basketball) or 

cardboard cut-outs done to scale (teacher-made). Have students write a 

journal entry about the activity. Entries could address: 

o “I found____ interesting because ____.” 

o “I was surprised about ______ because ____.” 

o “I want to know about _____.” (Grade 3, BC-IRP, 2005) H, E, R 

7. Have students use a globe, a flashlight, and a small ball to demonstrate the 

day and night positions of the Earth, Sun, and moon. (IRP) E 

8. Play a game called "rotate and revolve." The teacher or a student stands in the 

centre of a large open area, such as a gymnasium or schoolyard, and 

represents the Sun. The rest form a circle around the centre. A marker is put 

somewhere on the ground along the circle to represent midsummer. Since the 

Earth both rotates and revolves counterclockwise, this is the direction of motion 

for the game.  When the person in the middle calls out "rotate" the people in 

the circle must spin slowly on the ball of one foot in a counterclockwise 

direction. When the centre calls out "revolve" the people in the circle walk 

slowly in a counterclockwise direction. If "revolve and rotate" are called out, the 

circlers must both spin on their feet and move slowly in a counterclockwise 

direction. When "stop" is called, the circlers stop in exactly the direction they 

were facing when the call went out. The centre will then call either "time" or 

"season." If "time" is called, each circler must determine the time of day, based 

on the direction each is facing. If stop is called when one is facing directly 

away from the Sun, the time is midnight. If facing toward the Sun, the time is 

noon. Intermediate directions produce times between those. The 24 hour clock 

could be introduced to allow estimation of these times, or the A.M. and P.M. 

designation could be used. If "season" is called, each person must turn to see 

where the midsummer marker is, and figure out the season from there. 

(http://www.sasked.gov.sk.ca/docs/elemsci/gr3udesc.html) E 

9. Model with the class how to do an alphabet book, using Earth as the topic of 

interest.  Have students mark the finished product using the rubric.  E, R, E-2 

10. Give students sufficient time to work on their performance task.  E 

11. Obtain a copy of a northwest seasonal constellation map. Provide students 

with photocopies of the map with the names of the constellations removed. 

Ask them to label the ones they can identify. (IRP) E 

12. Tape a copy of a specific constellation on top of foil. Place on cardboard. 

Poke holes through and place the foil on an overhead. Then have students 

make a foil-punctured, labeled print of a constellation of their choice. (IRP) E 

13. Have students read a number of stories about celestial bodies (from Greek 

myths to Aboriginal traditional stories) and use a graphic organizer to compare 

commonalities in stories. Using charts, T-charts, etc., look for evidence of 

students’ ability to record similarities among the stories they have chosen to 
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compare (e.g., characters, animals, themes such as war or morality). (IRP) E, R 

14. Have an Aboriginal speaker share stories of local celestial events. Ask the 

speaker to focus on how astronomy affected community location, migration, 

ceremony, agricultural cycles, etc. (IRP) E 

15. Complete the performance GRASPS task “Solar System” or “Alphabet Book” 

(see Stage 2).  E-2 

16. Have students reflect on all essential questions through class discussion or 

individually in science journals.  R, E-2 

17. Review and cumulative test.  E-2 
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Understandings 
Students will understand that: 

1. God created a diverse variety 
of organisms specifically 

designed for their habitats. 

2. Organisms share basic 
characteristics. 

3. God created organisms to 
interact with one another and 

with non-living things to form 

systems within a habitat. 

Essential Questions 
1. What makes an organism alive? 

2. How do living and non-living 
things interact within a system? 

3. Why do people damage 
habitats? 

4. What can you do to care for 
habitats and organisms? 

5. What do plants and animals 
need to survive? 

 

Grade 4 Life Science: Habitats and 
Communities 

 

 

 

 

Stage 1:  Desired Results 
 

 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Examine the presuppositions that have shaped the development of science 

and technology; and, 

� Build awareness about problematic areas in science. 

Introduction:   
The study of habitats and communities focuses on how God has designed and 

continues to provide for organisms to live in an environment and interact with living 

and non-living things.  God created everything good, but the harmonious 

relationships in his creation have been marred by sin.  All creation waits in eager 

expectation to be delivered from its bondage to decay.  Students will be exposed 

to the beauty and diversity of God’s design for habitats and communities as well as 

to damage that people have inflicted upon them.  People are called upon to be 

reconciling agents to habitats and communities. 
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4. Through the constant flow of 
energy and nutrients (e.g. food 

chain), God provides for all 

organisms within a habitat. 

5. God requires us to act 
responsibly in our everyday 

interactions with organisms and 

habitats. 

6. Organisms are created with 
varying degrees of adaptability. 

6. Has God designed animals to 
adapt and thrive in their 

habitats? 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o habitat, adaptation, design, 

population, community, food 

chain, food web, organism, 

producer, consumer, 

herbivore, omnivore, 

carnivore, predator, prey, 

scavenger, conservation, 

threatened, endangered, 

extinct; 

� Structures and characteristics 

of organisms; 

� The elements of a simple food 

chain; 

� Basic features of a habitat 

(light, water, temperature, 

food, shelter, living space); 

� God has designed 

environments to provide the 

particular items and conditions 

organisms need to grow and 

survive; 

� Living things interact with each 

other in many ways and may 

depend on each other for food 

and shelter; 

� Changes in habitat can affect 

the survival of an organism or 

an entire species; and, 

� How humans have both 

embraced and forsaken their 

responsibilities to organisms and 

their environments. 

Skills: Students will be able to: 
� Explain in detail why organisms 

are found in specific local 

habitats, based on their 

structures and behaviours; 

� Infer and justify what 

communities might interact in a 

particular environment; 

� Interpret population changes 

from data in one- or two-factor 

graphs (e.g., rabbit only; 

rabbit/coyote); 

� Demonstrate compassion and 

care for organisms and their 

habitats; and, 

� Predict the effect of a change 

in the environment to the 

habitat and the organisms 

living there. 
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Stage 2:  Assessment Evidence 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Salmon Stream Rehabilitation: 
� Goal: 

o Design a plan for rehabilitating a salmon stream. 

� Role: 
o Park Ranger 

� Audience: 
o City council 

� Situation: 
o Seeyou is a copper mining town in the interior of BC.  Townspeople 

noticed the following problems:  

� mine tailings are leaching into the river 

� erosion of banks 

� general garbage in river 

� oils and detergents from storm sewers 

� disruption of salmon spawning beds 

� Product, Performance, and Purpose: 
o Poster display or 3D model of rehabilitated site showing solutions to 

the problems.  This is to include a written explanation of solutions. 

� Standards and Criteria for Success: 
o The assignment: 

� must address each problem; 

� will be judged by quality of each solution;   

� must show how God requires us to act responsibly in our 

everyday interactions with organisms and habitats; and, 

� must show that animals and plants interact with each other 

and depend on each other in a habitat. 
 

Quizzes/Tests: 

1. Quiz – key terms 

2. Test – elements of simple food 
chain and features of a basic 

habitat 

Academic Prompts: 

1. Describe three properties of a 
living organism. 

2. Suggest three changes you 
could make in your life which 

would help the environment. 

3. Compare and contrast the 
needs of plants and animals. 

Other Evidence (observations, 

work samples, dialogues): 

� Diagram of food web. 

� Observe students while 

designing rehabilitation plan. 

Student Self-Assessment, Peer 

Review: 

� Self-assess their stream 

rehabilitation plan  

 

� Group discussion about an � Reflect on own environmental 
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Stage 3:  Teaching and Learning Activities 

 

 

 

Teaching and Learning Experiences 

1. Distribute a pre-test listing the essential questions and have students answer to 

the best of their abilities. W 

2. Post essential questions on a bulletin board. W 

3. Distribute rubric for GRASPS performance task assessment. Throughout the unit 

students will need time to prepare for and work on this performance task. W 

4. In groups have students complete a KWL chart and present it to the class. W 

5. Introduce a class pet and discuss the students’ various responsibilities for 

keeping the pet alive and happy.  Discuss the organism’s basic needs (light, 

water, temperature, food, shelter, space).  Students should also take on 

responsibilities for caring for plants.  Discuss the different needs of plants and 

animals. H 

6. Introduce the concept of a food chain (or web) using a relevant text (e.g. 

Nelson (2006) BC Science Probe 4 pp. 182-199 or CSI (1994) Science 4 pp. 30-

39). E 

7. Have groups of students research organisms of a stream using library and 

internet resources to create a food chain for a stream’s ecosystem.  Have the 

class collaborate on a stream food chain to be presented on a bulletin 

board.ER 

8. Play Food Chain Tag: R 

o Scatter coloured chips, buttons or counters over a field. These chips serve as 

energy from the sun. Choose one colour to represent poison, which will be 

revealed later. 

o Choose 5/10 of the class to be plants.  They will run around to collect the 

chips. Whenever they are tagged they must give a chip to whomever tags 

them. 

o Choose 3/10 of the class to be herbivores.  They can tag only plants to get a 

chip. 

o Choose 1/10 of the class to be omnivores.  They can tag omnivores, 

herbivores and plants to get a chip. 

o Choose 1/10 of the class to be carnivores.  They can only tag carnivores, 

omnivores or herbivores to get a chip. 

o At certain intervals, pause the game to see who has the most chips.   

Introduce imbalances to, like over hunting or deforestation, by reducing 

the numbers of a particular group and play the game to see the 

consequences.  Also, at some point declare one colour to be poison, 

causing any organism carrying more than a set limit of the colour to die. 
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o Introduce some “Creation Stewards” (the students who have left the game 

because of deforestation, over hunting or poison) to come and collect all 

the poison chips to clean up the environment. 

9. In pairs, have students study two animals found in two different climates or 

biomes (frog vs. lizard; sea lion vs. tiger etc), and create a Venn diagram 

comparing and contrasting the physical structures of each pair, listing possible 

reasons for these differences and similarities. E 

10. Add and/or discuss the implications of adding more organisms to the 

environment (cage/aquarium) of the class pet.  Brainstorm plans, preparations, 

changes to the environment and changes in responsibilities for students to care 

for the organisms. Compare and contrast responsibilities for taking care of a 

classroom pet and an organism living in its natural environment. R 

11. Read Psalm 104 and focus on verses 10-18.  Use a Venn diagram to compare 

and contrast how God cares for animals and plants, and how the students care 

for the animals and plants in the classroom. R 

12. Define with the class the major characteristics of organisms (CSI Science 4 p. 

11). Take a walk around the school grounds and have students create a T-chart 

classifying “objects” as organisms and non-organisms. E 

13. In a safe environment, burn a box or wad of paper and state, “Some people 

claim that a fire is alive.”  Have students use previously defined characteristics 

of organisms to determine the veracity of this claim. R 

14. Jigsaw: Students research various forms of pollution and habitat degradation 

along with possible solutions for rehabilitation using teacher provided resources 

(e.g. Nelson (2006) BC Science Probe 4 pp. 200-215). E 

15. In groups or pairs, students brainstorm three or more real life activities they 

could do or changes they could make to positively affect the environment. R, 

E-2 

16. Quick write: students imagine themselves as an animal and an essential 

element of their habitat has been degraded or changed (reduced light, food, 

water, living space, shelter, or change in temperature).  They write about the 

consequences and what they must do to survive. R 

17. Have students debate in groups whether it is good or bad for people to build 

houses in places of animal habitats. R, E-2 

18. Quiz: basic and characteristics of a habitat; elements of a food chain; relevant 

vocabulary. E-2  

19. Students complete the GRASP performance task and present their solutions 

before the class. E-2 
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Grade 4 Physical Science: Light and 
Sound 
 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop the desire and the ability to explore God’s world so that they might 

take joy and delight in what God has made; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Explore ways in which science and technology have been used in 

o building society; 

o both beneficial and harmful ways; 

� Develop their ability to critically evaluate the work of scientists and the 

technologies they develop and to examine whether they act responsibly in 

their development and use; and, 

� Build awareness about problematic areas in science. 

Introduction:   
This unit focuses on how God, through His covenantal faithfulness to creation, 

maintains order in the physics of light and sound.  God demonstrated His command 

over light when in the beginning He said, “Let there be light.” Within the constancy 

and elegant beauty of light and sound, people can in part comprehend the 

character of the God of the cosmos.  Not only is light and sound imperative for 

nearly all life and communication, but they are vehicles through which beauty and 

harmony can be expressed in areas like art and music.  An immense amount of 

creation is dependent upon the constancy of the properties of light and sound.  

Thus, as stewards, we are called to explore these properties diligently. 
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Understandings 
Students will understand that: 

1. Light and sound are 
fundamental to creation and 

life. 

2. God created light and sound 
good. 

3. The study of light and sound has 
contributed to technological 

progress. 

4. The properties of light and 
sound demonstrate some of 

God’s character and covenant 

faithfulness to creation. 

5. Light and sound are more than 
what people can hear and see. 

Essential Questions 
1. What good do natural light and 

sound serve? 

2. How have humans used light 
and sound for good and for 

bad? 

3. What does light do for living 
organisms? 

4. What can the properties of light 
and sound tell us about God the 

creator? 

5. Why is light and sound not just 
what we can hear and see? 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms:  

o Light - reflect, refract, absorb, 

transmit, natural, artificial, light 

beam, transparent, 

translucent, opaque, 

spectrum; 

o Sound - vibration, vocal cords, 

pitch, frequency, loudness, 

sound waves, reflect, absorb, 

transmit, echo; 

� Light carries energy and 

brighter light carries more 

energy; 

� Light can be visible and 

invisible; 

� Light has measurable properties 

(e.g., colour, wavelength, 

brightness) and these can tell 

something about the character 

of the Creator; 

� Light can travel in a straight 

path (rays); 

� Light rays change direction 

(bend, refract) as they pass 

from one medium to another; 

� Sound carries energy and 

louder sounds carry more 

energy; 

Skills: Students will be able to: 
� Use appropriate vocabulary to 

describe observations, 

explorations, and experiments; 

� Predict the results of light and 

sound experiments; 

� Compile and interpret data to 

record and present results using 

tally charts, tables, and graphs; 

� Communicate the procedures 

and results of investigations by 

using oral presentations, written 

notes and descriptions, 

drawings, and diagrams; and, 

� Infer how God has been faithful 

to His creation through light 

and sound. 

Forms of sound can be either  
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Stage 2:  Assessment Evidence 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Light or Sound Demonstration Apparatus: 
� Goal: 

o Design and build an apparatus that demonstrates three or more 

properties of light or sound. 

o Teach students sound or light. 

� Role: 
o Grade 4 teacher 

� Audience: 
o Grade 4 students 

� Situation: 
o You have been commissioned by the school board to teach a 

Grade 4 class about sound and light. 

� Product, Performance, and Purpose: 
o Create an apparatus that will be used to demonstrate and teach 

about three properties of either sound or light. 

o Use this apparatus to explain three properties of sound or light to 

the students. 

o Create a quiz to ensure students have understood. 

� Standards and Criteria for Success: 
o The apparatus: 

� Must be built by the student; and, 

� Must be used to demonstrate at least three properties of light 

or sound. 

o The student must: 

� Explain clearly three properties they have chosen; and, 

� Describe how these properties are a good and useful gift from 

God. 

Quizzes/Tests: Academic Prompts: 
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Stage 3:  Teaching and Learning Activities 

 

 

 

Other Evidence (observations, 

work samples, dialogues): 

� Predicting results of teacher-led 

experiments and 

demonstrations. 

� Keep science journal and/or 

visual dictionary of key 

concepts. 

Student Self-Assessment, Peer 

Review: 

� Three stars and a wish for each 

GRASP. 

� Student-made quizzes and self 

assessment of GRASP. 

 

 

Teaching and Learning Experiences 

1. Set up a series of mirrors on a table to reflect a laser pointer beam at various 

angles, which then will finally terminate at an opaque surface. Turn off the lights. 

If the air is clean, the beam should be basically invisible, except where it 

originates and terminates. Put steam or chalk dust in the path of the beam and 

observe the effects of the beam becoming visible.  Ask, “Why does the beam 

become visible when steam or dust are put in its path?” Adjusting the mirrors will 

allow students to see the effect of changing the angle of reflection. H 

2. Use a number of musical instruments to produce sound.  Ask students to 

consider how they make sound.  Allow them to experiment a little with some of 

the instruments, considering how the sounds are made.  Introduce the unit by 

explaining that the class will be investigating the properties of light and sound 

and be learning how to use them for God’s service. W, H 

3. Introduce the GRASPS performance task and discuss essential questions.  

Students will also be keeping a science journal in which they will write terms and 

definitions with diagrams as well as things they have learned and interesting 

questions they wonder about.  Students should regularly have time to write in 

their science journals. W 

4. Take a short indoor/outdoor field trip to identify sources of light (e.g., 

overhead/hall lighting, Sun, traffic lights, exit signs, fire). Ask student to sort and 

classify into artificial or natural light sources.  Then do the same with sound and 

identify various sounds as high or low and as natural or artificial. E 

5. Place a 30 cm ruler over the edge of the desk, and “twang” the ruler to 

demonstrate that vibration produces sound.  Use different types of rulers. Have 

students alternate talking and whispering while holding their hands on their 
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throats, taking note of the differences in vibration. Then have students suggest 

other examples of vibration. E, R 

6. Ask students to place a pencil in the centre of a clear glass of water, and 

observe what happens. Students should infer how light behaves when it passes 

through two media (light bends, refracts). E, R 

7. Introduce the concepts of transparent, translucent, and opaque by having 

students sort a collection of materials (e.g., different types of paper; clear 

plastic bags, water bottles). R 

8. Have student pairs explore how sound travels through solids, liquids, and gases 

by strumming the teeth of a comb in air, against a table and in a container of 

H2O. Students should listen and record observations. E, R, E-2 

9. Using a prism to separate white light, have students identify the colours of the 

spectrum and record their observations. (If no prisms are available, the shiny 

face of a CD can catch and separate the spectrum for viewing.) E, R 

10. Use three overhead projectors, placing red cellophane on one, blue on 

another and green on a third.  Cut out a circle from a square piece of paper 

and lay it over the cellophane so that each projector will project a coloured 

circle.  Line up the projectors side by side and alternate overlapping the circles 

to make yellow, cyan and magenta.  Combining all three will make white light. 

E 

11. In groups, have students pick an object that makes a sound (e.g., alarm clock, 

small bell). Challenge students to amplify and then absorb the sound (e.g., 

alarm clock in a coffee can or insulated by newspaper). R 

12. On a sunny day, provide materials with different colours and textures as well as 

some thermometers.  While laying these materials in full sunlight, have students 

record which materials keep cool and which heat up. Discuss reflection and 

absorption. E, R 

13. Using a T-chart students compare and contrast the quality and quantity of 

organisms in areas experiencing bright light and areas of very low light. E, R 

14. Discuss the light we can’t see (non-visible electromagnetic spectrum) and the 

sound we can’t hear, providing examples from videos, books or textbooks (e.g. 

an infrared remote control signal can be seen by cameras, but not the human 

eye; bats use high frequency sound for echolocation). E 

15. In groups or pairs students first brainstorm arguments for which is more valuable 

in the world: sound or light. They also present evidence for which has been 

used most in a damaging way. R, E-2 

16. Quick write: students choose to write a story about life without sound or without 

light. R, E-2 

17. Have two students hold large sticks or pipes and distance themselves on the 

school grounds as much as possible while still being able to hear and see each 

other.  First have them alternate raising and lowering the sticks using sight. One 

must be responding to the other until they have raised and lower the sticks 10 

times.  Record the time needed to finish the sequence.  Ensure students know 

that the only reason they can communicate is by the light reflecting off of them 

and being sensed by the other’s eyes.  Then have them turn away from each 

other and alternate hitting the sticks together 10 times. Record the time it takes 

to go through the sequence. Students should predict which sequence will take 

longer. E, R, E-2 
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18. Vocabulary quiz. E-2 

19. Each student completes the GRASP performance task and presents it to a 

group of students, distributes a short quiz on his or her topic and receives 

feedback from others in the form of “Three Stars and a Wish” (students convey 

three positive aspects of the presentation and one area for improvement). E-2 
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Grade 4 Earth and Space Science: 
Weather 

 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Explore ways in which science and technology have been used in building 

society; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; 

� Develop their ability to critically evaluate the work of scientists and the 

technologies they develop and to examine whether they act responsibly in 

their development and use; and, 

� Develop an understanding of scientific terminology. 

Introduction:   
Whether we like it or not, weather is a key topic in conversations and an important 

part of our lives.  After the Fall, weather has had both a positive and negative 

impact on creation.  Even though God has given us the ability to decipher weather 

patterns, make predictions and plan accordingly, He makes it very clear in Job 37:6-

13 that weather speaks of His power and He is the One in control. He also states that 

weather can be either a punishment or a blessing. 
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Understandings 
Students will understand that: 

1. Weather impacts living and 
nonliving things. 

2. All of life on land depends on 
the water cycle. 

3. Patterns allow weather to be 
predicted. 

4. Our knowledge of weather 
patterns can be translated into 

stewardship. 

Essential Questions 
1. How does weather impact living 

and nonliving things? 

2. How do living things depend on 
the water cycle? 

3. How did God design the world in 
such a way that weather can be 

predicted? 

4. How can we use this knowledge 
to be stewards? 

 
 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o predicting, atmosphere, 

temperature, wind speed, 

wind direction, water cycle, 

cloud, evaporation, 

condensation, precipitation, 

erosion, barometer, 

anemometer, thermometer, 

rain gauge, weather vane, 

stewardship; 

� How the water cycle and the 

sun impacts weather; 

� That weather conditions can 

be observed and measured; 

� How weather conditions affect 

living and nonliving things; and, 

� How all of this knowledge 

translates into stewardship. 

Skills: Students will be able to: 
� Measure weather in terms of 

temperature, precipitation, 

cloud cover, wind speed and 

direction; 

� Record measurements using 

graphs, tables and charts; 

� Interpret data from recorded 

observations; 

� Use data from investigations to 

recognize patterns and 

relationships draw conclusions 

about weather; 

� Predict weather conditions 

supported by reasons; 

� Construct simple instruments; 

� Describe and analyse impacts 

of weather on living and 

nonliving things; and, 

� Explain how they can translate 

weather prediction information 

into stewardship. 
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Stage 2:  Assessment Evidence 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Weather Forecasting: 
� Goal: 

o Record and report current weather conditions. 

o Forecast tomorrow’s weather. 

� Role: 
o Weather forecaster (meteorologist) 

� Audience: 
o 6:00 pm newscast viewers 

� Situation: 
o Acting as a weather forecaster on TV making a clear and concise 

weather report. 

� Product, Performance, and Purpose: 
o Collect real current data using a thermometer, anemometer, wind 

vane and rain gauge. 

o Record findings on class weather chart. 

o They will present their findings to the class and provide a prediction 

of the next day’s weather based on their findings with help from 

print, internet and television weather reports. 

� Standards and Criteria for Success: 
o Include all current data (temperature, precipitation, wind direction, 

cloud cover) and forecast tomorrow’s weather in each of these 

categories. 

Quizzes/Tests: 

1. Test on vocabulary and basic 

knowledge 

2. Quiz on the water cycle 

Academic Prompts: 

1. Describe three ways weather 
affects the school yard. 

2. Imagine you are an animal and 
write a journal of how weather 

affects you over one year. 

Other Evidence (observations, 

work samples, dialogues): 

� Construction and use of 

anemometer, rain gauge and 

weather vane.  

� Use of and care for 

thermometer. 

� Students create a T-chart 

recording observations they 

make out side and related 

inferences (e.g. bleached fence 

from shining sun). 

Student Self-Assessment, Peer 

Review: 

� Written confidential peer 

assessment of weather 

reporting. 
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Stage 3:  Teaching and Learning Activities 

 

 

Teaching and Learning Experiences 

1. Fill a number of Zip-lock bags with water. Freeze half of them, and let the other 

half reach room temperature. Having students work in pairs, give each group a 

frozen bag and an unfrozen bag as well as a towel.  Give each group the task 

of carefully drying off the bags and keeping them dry.  Which one is more 

difficult to keep dry? Why? Is water seeping through the plastic? Discuss the fact 

that air carries water and that this is vital to weather systems. Introduce the 

topic of studying weather.  W, H 

2. Show a video about all different kinds of powerful weather (hurricanes, 

tornados and blizzards). H 

3. Set up a weather data recording chart on a bulletin board including columns 

for temperature, precipitation, wind direction (and speed perhaps), humidity, 

cloud cover and predictions for tomorrow’s weather.  Assign students to record 

daily readings for each category and display them on the chart.  Students 

should also record the readings in their science folders or journals so each has a 

record of the weather over the course of the unit.  Tell students that over the 

course of the unit the class will be recording the weather and learning about 

the processes that cause all different kinds of weather. W 

4. Introduce the tools of the trade (thermometer, rain gage, ruler, anemometer, 

weather vane) and show how they are used.  If possible have students 

construct some of these measuring devices to use. E 

5. Introduce the GRASP performance task and have students work on it 

periodically throughout the unit. W 

6. Have students record temperatures in different areas of the school grounds, 

trying to find the warmest and coldest areas.  Students should predict what 

areas will be warmer and what areas will be colder.  Find areas with varying 

textures, composition and colours to record temperatures.  Also supply a tub of 

water, letting it sit in the sun, and another one to sit in the shade.  Discuss the 

differences in temperature and have students hypothesize the reasons for the 

differences. E, R 

7. Review the water cycle and begin a word wall for important vocabulary terms. 

Discuss its value to living systems. E-2 

8. Multi-media presentation showing different kinds of clouds and forms of 

weather, especially precipitation.  Also show different land forms that have 

been weathered. E 

9. Test for the effects of erosion by having students compare areas of the 

schoolyard (or a nearby field) that are only dirt-covered and those that are 

grass-covered, after a rainfall. Also look for weathering caused by the sun and 

wind. E, R 

10. Have students collect samples of fabric, and predict on a scale of 1-3 which 

ones might be water resistant. Then ask students to test predictions. Discuss the 

qualities of cloth that seem to be water resistant. E, R, E-2 

11. Fill an aquarium with warm water about one quarter full.  Fill a bucket with ice-

cold water equal to one quarter of the aquarium. Colour it with blue food 
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colouring. Ask students to predict what will happen when you pour the blue 

water into the hot water. With as little disruption as possible (perhaps use a 

smaller container to transfer the water) pour the cold blue water in the 

aquarium and observe how it settles to the bottom.  Tell students that air masses 

often act in the same manner; that warm air tends to rise while cold air tends to 

sink. E 

12. Students will work in groups to determine which heats up faster, sand or water.  

Each group will need two basins or containers, a thermometer, sand, water, 

and a lamp with an incandescent bulb.  The sand and water should be kept in 

a dark area side by side indoors to equalize temperature.  Students will predict 

which substance will heat up more quickly: water or sand. Fill one tub with sand 

and the other with water. Take the temperature of each before using the lamp. 

Then turn the lamp on and put it over each basin for an equal number of 

minutes, recording the rise in temperature.  Have students infer what this 

difference would mean for coastal temperatures compared to inland 

temperatures. Ask, “Why do an experiment to test your predictions?” E, R 

13. Discuss how the difference in heating of surfaces creates wind. E, R, E-2 

14. Quick Write: imagine you are an animal and describe how weather affects you 

over a period of one year. R 

15. Unit Test including key terms and water cycle. E-2 

16. Complete performance task and have students do peer assessments on slips of 

paper. E-2 
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Understandings 
Students will understand that: 

1. The human body is an amazing 
complex whole made up of 

intricate systems designed by 

God. 

2. Humans are made in the image 
of God both spiritually and 

physically, and God has made 

His dwelling place in our bodies. 

 

Essential Questions 
1. Is there a body system that is 

more important than all the 

others? 

2. How do all the body systems 
work together to keep a person 

living? 

3. What does it mean to be made 
in the image of God? 

4. How should we treat our bodies, 
knowing that they are the 

temples of God? 

3. The human body systems must 5. How does the way the body 

 

Grade 5 Life Science: Human Body 
 

 

 

 

Stage 1:  Desired Results 
 

 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Consider the historical development of science and scientific discoveries; 

� Develop an understanding of scientific terminology; and, 

� Build awareness about problematic areas in science. 

Introduction:   
Humans are fearfully and wonderfully made in God’s image and enjoy an 

esteemed position as the pinnacle of His creation.  Cells join to form tissues, which 

in turn are knitted together to form organs; organs operate in systems that work 

together to let the body live and thrive.  People have been given brains that 

enable them to have a relationship with their Creator.  Through human 

disobedience, however, sin has corrupted humanity.  Physiological and 

psychological ailments inflict every human society.  People even damage 

themselves through destructive habits and behaviours.  But, Christ gave hope and 

restoration when He healed the lame, the blind and the ill.  God’s people can hold 

on to the future hope for when He will make all things new, dwell with men and 

wipe away forever every tear of mourning and pain. 

 



 July 2009 RCDC Science Curriculum Development Project 

 - 126 - Section Three: Unit Plans 

 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o cells, organs, heart, blood 

vessels, veins, arteries, 

trachea, lungs, esophagus, 

stomach, intestines, liver, 

kidney, bladder, colon, brain, 

spinal cord, nerves, blood 

cells, nerve cells, bones, 

cartilage, ligaments, muscles, 

tendons, skin, sense organs, 

membrane, digestion, 

nutrient, oxygen, carbon 

dioxide, pulse, reflex, image of 

God, temples of the Holy 

Spirit; 

� Body organs interact with each 

other to ensure survival in the 

environment; 

� The components of the 

respiratory, circulatory, skeletal, 

muscular, digestive, excretory 

and nervous systems; 

� The function of the circulatory 

system is to transport oxygen, 

carbon dioxide, nutrients, waste 

products, water, and 

messenger chemicals to and 

from cells in the body via the 

blood; 

� The function of the skeletal 

system is to provide protection 

and structure, and to enable 

movement; 

Skills: Students will be able to: 
� Use measurement tools; 

� Design and carry out 

experiments on the functions of 

body systems and record 

results; 

� Draw conclusions about the 

function and interactions of 

body systems; 

� Reflect on their bodies being a 

dwelling place for God; 

� Consider how their bodies may 

be created in the image of 

God. 

� Create analogies using body 

systems to illustrate how the 

different parts of the body of 

Christ should work together; 

� Explain how and why they 

should care for their bodies; 

and, 

� Demonstrate care for their 

bodies. 

� The function of the digestive  
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Stage 2:  Assessment Evidence 

 

 

 

Performance Tasks/Projects: 

The following tasks are written as summaries in the GRASPS form: 
� Students imagine they are in a submarine the size of a sesame seed.  

They travel around the body and visit major organs of each system.  

Students write a journal documenting what they see and experience in 

each system or organ.  Students should focus on how the systems are 

interconnected and dependent on each other.  

� Students choose one system and create a detailed diagram of all the 

major parts of this system.  The diagram should include: 

� Labels of the different parts. 

� Various colours to differentiate the parts. 
� Brief written explanations of how the parts work and their 

function. 

� Diagram should be clear, neat and organized. 

With partners, students create a 3-D model by outlining their bodies 
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Stage 3:  Teaching and Learning Activities 

 
 

Quizzes/Tests: 

1. Vocabulary quiz 

2. Quiz: sort organs into their 
systems 

Academic Prompts: 

1. Explain how three of the six 

body systems are connected. 

2. Choose a system that you 

consider as the most important 

and argue your position. 

3. How can your knowledge of 

the body systems help you to 

better understand how Christ’s 

Church should work? 

Other Evidence (observations, 

work samples, dialogues): 

� Observations of and recording 

of various fitness tasks and tests. 

Student Self-Assessment, Peer 

Review: 

� Reflect on the needs of your 

body and describe two things 

you do well to care for your 

body and two things you could 

improve. 

� Reflect on God’s design of your 

body.  What does it tell you 

about God as Creator? 

 

Teaching and Learning Experiences 

1. Model how to check a pulse. Take a minute for everyone to check his or her 

heart rate.  Have them hold their hands in front of their mouths and nose to take 

note of their breathing.  Run for 1 km and re-assess heart rate and breathing.  

Discuss, “Why does running increase your heart rate and breathing?” H 

2. In pairs, students discuss and create hypotheses to answer the following 

questions: H 

o Why is insect blood clear, while human blood is red? 

o Should humans have four stomachs like a cow? 
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o If a human is mostly water, why don’t we go down the drain with the bath 

water? 

o If a person eats about 140 pounds of food in a month, why don’t they gain 

140 pounds of weight? 

o Why do parents tell us to eat our vegetables? 

o Why can’t I feel my toes move when my foot “falls asleep?” 

o Why are the veins on my arm blue? 

3. Post the question, “What happens in your body to keep you alive and who 

cares?”  W 

4. Introduce performance tasks from which students will later choose one to 

complete. W 

5. Introduce a system as including cells, tissues and organs with relevant text (e.g. 

Nelson (2006) BC Science Probe 5 p. 87 or CSI (1994) Science 5 pp. 31-33). E 

6. Introduce each system by skimming over relevant texts with students (e.g. 

Nelson (2006) BC Science Probe 5 p. 88-157 or CSI (1994) Science 5 pp. 35-83). E 

7. Make groups for each system and have each group study the system using the 

text.  Each group will make a list on chart paper arguing why their system is the 

most important system.  Each group will present its argument to the class. E, R 

8. Quick write: students choose a system to research (one they have not 

researched previously) and write what life would be (or is) like when one of 

these systems is not functioning properly. E, R 

9. In groups, have students outline one group member’s body on a large sheet of 

paper. Ask groups to draw in 3 systems, identifying labeling the major organs or 

structures for each, using books, the Internet, posters, or other diagrams and 

models. E, E-2 

10. Have students complete vocabulary word wheels for the various organs they 

study, divided into six sections plus a centre circle. The circle asks the question, 

“What is the organ?” Each of the six sections asks the following questions: 

o To which system does it belong?  

o What is the system’s main job? 

o To which systems is it connected?  

o Is there only one system or many? Why?  

o Could we live without it? If so, how? 

o What does it need to work well? R, E-2 

11. Read Genesis 1:26-28.  Discuss the meaning of “image” in this context.  Read 1 

Corinthians 3:16-17.  Using “Think, Pair, Share” ask the questions: 

o “How do you treat your body knowing that you are made in the image of 

God?” 

o “How should someone treat the temple of God?” 

o “How should you treat the people in this classroom and school when you see 

them as images and temples of God? 

o How should you act as an image and temple of God? E, R 

12. Vocabulary quiz E-2 

13. Complete Performance Task E-2 
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Grade 5 Physical Science: Forces 
and Simple Machines 

 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Explore ways in which science and technology have been used in 

o building society; 

o both beneficial and harmful ways; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology. 

Introduction:   
Force is a feature God imbedded in creation that impacts movement.  After the 

Fall, humanity has had to struggle with various forces in its effort to accomplish tasks.  

God has endowed humanity with creativity to design simple machines to reduce 

the applied force needed to do work. 
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Understandings 
Students will understand that: 

1. God has endowed humanity 
with creativity to design simple 

machines to reduce the 

applied force needed to do 

work. 

2. Simple machines serve a variety 
of purposes. 

3. Simple machines help us in our 
role as stewards. 

Essential Questions 
1. How does God’s covenant 

faithfulness to creation make 

simple machines possible? 

2. What kind of a machine could 
you design to make your life 

easier? 

3. How can we exercise 
stewardship in our use of 

machines? 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o work, simple machines, lever, 

wedge, pulley, ramp, screw, 

inclined plane, wheel, axle, 

effort, force, fulcrum, mass 

(weight), load, friction, work, 

compound machine, 

unbalanced forces, balanced 

forces, equilibrium; 

� The effects of increasing and 

decreasing the amount of 

force applied to an object; 

� The effects of friction on the 

movement of an object over a 

variety of surfaces; 

� How to apply their knowledge 

of simple machines to design a 

compound machine; 

� How simple and compound 

machines are used in daily life 

in communities; and, 

� How simple machines help us 

in our role as stewards; 

Skills: Students will be able to: 
� Accurately describe the effects 

of increasing and decreasing 

the amount of force applied to 

an object; 

� Compare the effects of friction 

on the movement of an object 

over a variety of surfaces; 

� With teacher support design an 

experiment to see how an 

object's motion is affected by 

ramps with different surfaces, 

slopes, lengths, and initial 

heights; 

� Demonstrate the mechanical 

advantage of simple machines, 

including levers, wedges, 

pulleys, ramps, screws, and 

wheels; 

� Design a compound machine; 

� Describe applications of simple 

and compound machines used 

in daily life in communities; and, 

� Give examples of how simple 

machines help us in our role as 

stewards. 
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Stage 2:  Assessment Evidence 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Emergency Exit: 
� Goal: 

o Design an emergency exit system or machine to move a person in 

a wheelchair up or down an emergency ladder quickly and safely. 

� Role: 
o Designer for Quickmove, Inc., a company specializing in moving 

people quickly. 

� Audience: 
o School administrators and school maintenance personnel 

� Situation: 
o There are a few classrooms upstairs and a few downstairs for which 

emergency escapes for wheelchair bound people are inadequate. 

� Product, Performance, and Purpose: 
o You are to design a system or machine which will expedite quick 

exit for people in wheelchairs. 

� Standards and Criteria for Success: 
o The proposal must: 

� include a diagram or scale model; 
� include a written component of at least 200 words; and, 

� incorporate two or more simple machines. 

o The proposed machine should utilize a manageable amount of 

force. 

Quizzes/Tests: 

1. Quiz  - key terms 

2. Identify and describe how 

simple machines form part of 

an everyday object or 

machine. 

3. Identify various simple 

machines in given pictures 

Academic Prompts: 

1. How does the emergency exit 
machine help us in our role as 

God’s stewards on earth? 

2. How are force and distance 
key elements in the discussion 

of simple machines? 

3. How do the laws of creation 
make simple machines 

possible? 

Other Evidence (observations, 

work samples, dialogues): 

� Record students’ ability to use a 

spring scale. Are they able to 

read and record amount of 

force needed to lift a 

predetermined object? 

Student Self-Assessment, Peer 

Review: 

� With a partner students are to 

build a mouse trap catapult. 

Cooperatively work with partner 

and critique his/her ideas. 
 

� As above, predict force of each  
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Stage 3:  Teaching and Learning Activities 

 
 

 

Teaching and Learning Experiences 

1. Using a 12’ 2”x6” board and a cinder block (or some similar components), 

create a class 1 lever that has significant mechanical advantage. Have some 

big tough macho boys stand on the end of the board nearest the fulcrum to 

serve as the load and have the smallest girl push down on the other end to 

serve as the effort force.  As she pushes down the boys will rise a little.  Be sure 

that it will work the first time.  W, H 

2. Take two old textbooks or phone books (they don’t need to be large) and 

“weave” the pages of each together.  Do this by placing the books side by side 

with the spines facing each other but spaced apart enough to fit a third book.  

Open the cover of one book so its end touches the spine of the other book, 

then open the cover of the second book and lay it on top of the first open 

cover. Alternate the remaining pages in the same way.  By the end there will 

be two books with inter-weaved pages, the spines on the outside.  In class, 

have students attempt to pull the books apart, holding on to the spines.  Any 

students that can get a grip can help. W, H 

3. Display examples of a lever, wheel and axle, pulley, inclined plane, wedge and 

screw.  Introduce these as simple machines and show how they work.  If 

enough examples are available, create centres for students to play with and 

explore each machine.  Discuss some of the forces involved with them and 

describe how these forces demonstrate God’s faithfulness to creation. Let 

students know that they will be working with these and machines and 

investigating the forces associated with them throughout the unit. W, H 

4. Hand out a marking rubric for the GRASP performance task and entertain any 

questions.  Students will work on this task throughout the unit. W 

5. Have one student push against the wall and another lift a pencil. Ask, “Who is 

doing more work here?” Discuss the scientific meaning of work and have 

students provide examples and explanations of work. E, R 

6. Using a spring scale, have students measure (in Newtons) the force of gravity 

pulling down on an object (e.g. book). Students must somehow be able to 

hook the scale onto the object (perhaps using a string) and lift it with the scale, 

holding the scale steady to get a reading.  Next students can attach a second 

scale and record differences in their readings.  They can continue to add 

scales and note the fraction of force that each scale bares.  Have students 

write a paragraph to summarize their findings and hypothesize an explanation 

of their results. E, R, E-2 
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7. Using spring scales, ask students to compare the force needed to slide a 

measured mass/load (e.g., a book) up a ramp. Vary the nature of the surfaces 

texture (e.g., a smooth wood, a piece of sandpaper, piece of rug, smooth 

plastic). Take different readings using a spring scale to measure the amount of 

effort force used to slide the mass up the ramps.  Repeat these steps using one 

surface but varying the inclination of the ramps. Students should predict and 

hypothesize how the amount of force needed to move the object will change 

according to which surface the object is moving along or the change in the 

ramp’s inclination. Students should carefully record the results of these 

experiments and provide explanation for results. E, R, E-2 

8. Students brain storm when and where they might use or encounter increased 

friction and decreased friction in everyday life.  They then create a T-chart 

listing the advantages and disadvantages of friction. E, R 

9. Have students balance objects on a lever so that the lever’s only point of 

contact with the desk or ground is the fulcrum.  Have students predict the 

amount of force pushing down on each side of the lever.  Remove one object 

and use a spring scale (upside-down) to measure the force needed to 

balance the lever. Then replace the object. Do the same for the other side of 

the lever.  The amount of force should be equal for both sides (use terms: 

balanced forces, unbalanced forces and equilibrium).  E, R 

10. Show and Tell: Students bring an object to school that makes work easier and 

prepare themselves to tell which simple machines it incorporates and how it 

makes work easier.  Students assess each other using “Three Stars and a Wish” 

E, R, E-2 

11. Students research any simple machines they are not yet familiar with by 

reading a relevant text (e.g. Nelson (2006) BC Science Probe 4 pp. 39-53).  They 

then write a quick story where certain simple machines become illegal and 

they are forced to live without them.  They then trade with a partner and 

evaluate if their partner fully demonstrated the implications of life without 

particular simple machines. E, R 

12. Using a number of picture books about machinery and a selection of everyday 

items (scissors, hole puncher, shovel) and have students write, draw diagrams 

and label the simple machines that they find in the complex machines. E 

13. Create a bulletin board T-chart and supply students with large strips of paper 

and markers.  Have students brainstorm how simple machines (or simple 

machines in compound machines) have been used to damage God’s 

creation and how they have been used for stewardship in God’s creation.  

Students should write their ideas on the strips of paper and then present them 

to the class and post them on the T-chart. R 

14. Working in pairs, students create a mouse trap catapult and assess each 

other’s ideas and the ideas of other groups. R, E-2 

15. Picture quiz: present a series of pictures of machines and have students identify 

each simple machine. E-2 

16. Quiz on key terms and the question “How do the laws of creation make simple 

machines possible? E-2 

17. Conclude GRASP performance task. E-2 
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Grade 5 Earth and Space Science: 
Renewable and Non-renewable 
Resources 

 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might 

exercise their care-taking and reconciling responsibilities appropriately; 

� Explore ways in which science and technology have been used in 

o building society; 

o both beneficial and harmful ways; 

� Examine the presuppositions that have shaped the development of science 

and technology; and, 

� Build awareness about problematic areas in science. 

Introduction:   
God has filled this world with a plethora of resources for people to utilize.  The story 

of creation illustrates how God made the Earth good for people to live on, with all 

the natural resources needed to sustain them.  Humankind has found blessing in 

the rich resources available in the land, sea and sky.  As a result of sinfulness and 

greed, however, humans have exploited the tacit generosity found in God’s 

creation.  Even faithful Christians have interpreted the call to “have dominion” as a 

license to use natural resources in selfish and imprudent ways.  The earth is defiled 

by its people and thus is consumed by a curse.  The people must bear their guilt.  

Yet, the Apostle Paul declares that all creation waits in eager expectation to be 

delivered from its bondage to decay.  Throughout this unit students will focus on 

how they can accept graciously the abundant blessing of renewable and non-

renewable resources while accepting their responsibility to be guardians and 

keepers of God’s creation. 
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Understandings 
Students will understand that: 

1. Natural resources were, from 
the beginning, intended by 

God to make His creation good 

for people to inhabit. 

2. People in the past and present 
have exploited God’s generous 

endowment of resources for 

selfish gain, and thus creation 

suffers. 

3. Some resources are created to 
be renewable, while some are 

non-renewable. 

4. A balanced attitude must be 
maintained so that people can 

accept graciously the 

abundant blessing of 

renewable and non-renewable 

resources while accepting their 

responsibility to be guardians 

and keepers of God’s creation. 

Essential Questions 
1. Would God be happy if we 

would only use enough resources 

to survive?  Explain. 

2. Where does creation suffer so 
that people can benefit from its 

resources?  Explain. 

3. What makes a resource 
renewable? 

4. What kind of attitude must you 
keep so that you can use 

resources responsibly and also 

be a guardian and keeper of 

God’s creation? 

5. What is our most important 
resource? 

 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o ecosystem, local 

environment, water cycle, 

groundwater, surface runoff, 

leaching, biodegradable, 

natural resources, watershed, 

air-shed, conservation, 

recycling, extraction, 

harvesting, renewable, non-

renewable, pollution 

(water/air/soil), equilibrium, 

resource, raw materials, solar 

energy, environmental 

impact, creation mandate; 

� All resources used by humans, 

including fuels, metals and 

building materials, come from 

the Earth and are placed there 

by God; 

Skills: Students will be able to: 
� Analyse data to determine if a 

resource is renewable or non-

renewable. 

� Investigate an environmental 

resource issue; 

� Identify variables that will 

determine if a particular locally 

used resource is renewable; 

� Portray an attitude that God’s 

gift of resources should be used 

carefully, recycled, and 

conserved by humans 

whenever possible; and, 

� Demonstrate responsibilities of 

a steward of creation. 

� Many resources cannot be  
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Stage 2:  Assessment Evidence 

 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Pacfor, Inc.: 
� Goal: 

o Convince the town of your position. 

� Role: 
o Environmentalist, biologist studying threatened bird, regional 

manager of Pacfor Inc., unemployed forestry worker, hunting and 

fishing tour operator, local hardware and lumber store owner. 

o Each will participate in a panel discussion, present their point of 

view and try to come to a decision of what should be done 

regarding the proposal from Pacfor Inc. 

� Audience: 
o Town population 

� Situation: 
o A forestry company, Pacfor Inc. has come to a small town and is 

proposing to clear-cut timber in the surrounding area.  This would 

mean the reopening of the old saw mill and steady employment of 

many townspeople for several years.  The company has agreed to 

invest in infrastructure of the town as well as supply inexpensive 

lumber for the building of private projects.  However, this proposal 

would also mean the disruption or destruction of the recreational 

forest trails, streams, the watershed and animal habitats as well as 

vast areas of ugly deforestation and increased soil erosion.  There is 

also a population of a threatened bird species living in the area.  

Students must play a role of one interested party and debate the 

course of action that should be taken. 

� Product, Performance, and Purpose: 
o Six students participate in the panel discussion at one time and 



 July 2009 RCDC Science Curriculum Development Project 

 - 140 - Section Three: Unit Plans 

 

 

Stage 3:  Teaching and Learning Activities 

 

 

Quizzes/Tests: 

1. Using a Carroll diagram, classify 
a list of resources as renewable 

or non-renewable, living or 

non-living.  

Academic Prompts: 

1. Choose one resource and 
describe its possible uses. 

2. What changes can you make 
to use resources more 

responsibly? 

Other Evidence (observations, 

work samples, dialogues): 

� Observe student engagement in 

the panel discussions. 

Student Self-Assessment, Peer 

Review: 

� Peer review of panel discussion. 

 

 

Teaching and Learning Experiences 

1. Show students a polyester shirt, a plastic water bottle, some fertilizer, and some 

paint, and ask the students what these objects have in common. (Answer:  

They are all made from petroleum).  Stress that everything we use comes from 

Earth. (BC Science Probe 5, 2006)  H 

2. Have students make a list of the things they used that day before leaving 

home.  These are resources. (BC Science Probe 5, 2006) E 

3. Start a class list of key terms.  Add to it as the unit progresses and daily review 

the ones listed.  W 

4. Brainstorm with and guide students to develop the essential questions in their 

own words.  Post these for future reference. W  

5. Encourage students to look for signs of God’s faithfulness to his creation 

throughout the unit.  W 

6. Using CSI Grade 6 text, pages 193 - 217 as a guide read and answer questions 

with students. E  

7. Introduce the performance GRASPS tasks “Pacfor Inc.” (See Stage 2) and 

accompanying rubric.  W 
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8. Brainstorm resources in British Columbia.  Establish criteria for determining 

whether a resource is living (e.g., breathes, grows, uses energy) or non-living 

(none of the above examples).  Use T-charts to classify the brainstormed 

resources as living or non-living. Encourage students to use criteria developed 

for appropriate classification.  Check for understanding by reviewing T-charts.  

(Grade 5, BC-IRP, 2005) E, E-2 

9. Reflect on the essential question, “What is our most important resource?”  R 

10. As a demonstration for the class burn a candle at the front of the room.  Discuss 

the following questions: 

o Does the candle produce energy? 

o What kind? 

o Where does this energy come from? 

o How long will the candle burn? 

o Is the candle an example of a non-renewable or a renewable source of 

energy?  Explain.  E 

11. Ask students to choose one renewable resource and one non-renewable 

resource.  Identify possible uses (e.g., trees: furniture, houses, paper, fuel, 

recreation; petroleum: fuel, plastics, clothing, and cosmetics).  Could a 

renewable resource be used instead of a non-renewable?  Should it?  Why?  

Have students construct word splashes or mind maps in small groups. Post 

student work and have groups do a gallery walk to review each other’s work. 

Ask students to write on a blank piece of paper beside each group 

presentation suggestions on what could be added. (IRP)  E, R 

12. Identify various non-renewable resources and discuss why humans seem to 

have developed non-renewable resources so much more rapidly than 

renewable.  E, R 

13. Have students choose a BC product and research how it is developed, and 

create a flowchart. Try to find one product made from a renewable and one 

from a non-renewable resource.  For example, copper wire: ore extracted, 

crushed, and concentrated; sent to smelter and melted into bars; sent to 

manufacturers and made into wire, sheets, and pipes; sent to distributors, or 

sent to retailers such as hardware stores where the product is purchased.  

Students may wish to contact, for example, mining companies, local 

manufacturers, and/or the appropriate government ministry. (IRP) E 

14. Have students participate in a simulation to illustrate extraction (e.g., extraction 

— chocolate chip cookie mining). For example, in a chocolate chip cookie 

simulation, students use paperclips to “mine” chocolate “ore” from a cookie 

“claim” they have purchased (monopoly money).  Do the exercise twice.  The 

first time give them two minutes.  Count number of chips and discuss the shape 

of the cookie.   Now try again on different cookies also for two minutes but 

trying to keep the cookie intact.  In which did they find more chocolate chips?  

In which were they able to keep the cookie in better condition?  Ask students to 

assess their own performance in the simulation according to pre-set criteria 

(e.g., amount of chocolate mined; value of chocolate; cost of the tools 

[paperclips], claim [state of cookie])  Students then create an overview of the 

process, with a figurative representation, an explanation, an analogy, and two 

questions to find out more about the process. (IRP) H, E, R 
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15. Have students reflect on the essential question “Where does creation suffer so 

that people can benefit from its resources?  Explain.”E, R 

16. Have students investigate ways of conserving resources through the practice of 

reduce, reuse, recycle by setting up a school- or community-based program 

(e.g., paper recycling/use reduction; can/bottle/juice box recycling; water 

conservation).  Monitor student-generated conservation programs by tracking 

effectiveness (e.g., amount of paper saved; money earned from 

can/bottle/juice pack box). Have students develop a checklist on what 

constitutes a successful program. (IRP)E, R 

17. Have students reflect on the essential question “What kind of attitude must you 

keep so that you can use resources responsibly and also be a guardian and 

keeper of God’s creation?” W, E, R 

18. Brainstorm with students a variety of renewable resources and sources of 

energy (biomass, solar, wind, hydro, tidal, geothermal, and nuclear).  Have 

students use a T chart to decide on positive aspects and negative aspects of 

each.  E, R 

19. Quick write – a few minutes – to answer the following question.  “How much 

would you or your family be willing to pay in order to buy products that are 

more resource friendly?”  (e.g.; recycled plastic toys, organically grown foods, 

biodegradable grocery bags)  E, R      

20. Time needs to be given to complete the performance tasks.  Note the various 

roles in the “Pacfor Inc.” activity. R, E-2 

21. Final Test to be given. E-2 



 RCDC Science Curriculum Development Project July 2009 

 Section Three: Unit Plans  - 143 - 

Grade 6 Life Science: Diversity of 
Life 

 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Consider the historical development of science and scientific discoveries; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; 

� Develop their abilities to critically evaluate the work of scientists and the 

technologies they develop and to examine whether they act responsibly in 

their development and use; and, 

� Build awareness about problematic areas in science.  

Introduction:   
Earth is home to an incalculable number of diverse organisms, from paramecia 

and pansies to kangaroos and komodo dragons.  These are specifically created for 

their environments and each one forms an integral and unique part of the local 

ecosystem.  The diversity of life is apparent even in a drop of pond water.  It is 

evidence of God’s creativity.  Through changing habitats and environmental 

degradation, groups of organisms have had to change their behaviours and adapt 

to continue existence; others have died.  Scientists continue to classify organisms to 

better understand them.  This unit will focus on the microscopic study and 

classification of organisms.  Students will develop necessary skills and attitudes for 

continued stewardship of God’s creation. 
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Understandings 
Students will understand that: 

1. God created a diverse variety 
of organisms specifically 

designed for their habitats. 

2. Organisms share basic 
characteristics. 

3. Scientists classify organisms into 
five kingdoms according to 

various criteria. 

4. Organisms will adapt in order to 
live in new or changing 

environments. 

Essential Questions 
1. What makes an organism alive? 

2. Why are organisms classified? 

3. What purposes do microscopic 
organisms serve? 

4. What can the diversity of life tell 
us about God the creator? 

5. What do the words 
“adaptation” and “design” 

mean in relation to the study 

organisms? 

6. Do people fit in one of the 
kingdoms?  Defend your 

position. 

 
 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o microscopes, slide, cover slip, 

magnify, micro-organism, 

species, kingdom, Plantae, 

Animalia, Monera, Protista, 

Fungi, invertebrate, 

vertebrate, mammals, birds, 

reptiles, amphibians, fish, 

classification systems, cell, cell 

membrane, nucleus, 

chloroplasts, chlorophyll, 

colouration, mimicry, 

camouflage, behaviour; 

� Cells are the basic units of life 

and carry on all the functions 

needed for survival; 

� Living things may be unicellular 

or multicellular; 

� Plant cells differ from animal 

cells in their structure; 

� Scientists classify organisms into 

groups according to internal 

and external features; 

� Scientists traditionally use a five-

kingdom system to classify 

organisms; 

Skills: Students will be able to: 
� Classify organisms using 

attributes; 

� Demonstrate the use of a 

microscope to view a prepared 

slide; 

� Demonstrate safe practices in 

investigations; 

� Show respect for all living 

organisms; 

� Use appropriate tools and 

techniques to gather, analyse, 

interpret, and share scientific 

ideas; 

� Critique the uses of the words 

“adaptation” and “design” ; 

and, 

� Argue and debate the purpose 

of microscopic organisms. 

� The kingdoms are: Animalia,  
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Stage 2:  Assessment Evidence 

 

 

 

 

Performance Tasks/Projects: 

The following tasks are written as summaries in the GRASPS form: 
� Write a story about a world without any simple living things.  Is complex 

life possible without the simple life forms?  

� Devise an investigation to determine the effect of temperature on living 

things.  Various microscopic creatures may be tested. (e.g. yeast, 

mould, protozoan). 

� Have students pretend to be a very small creature.  Write about an 

imaginary trip from one end of a pond to another.  What would they 

need to be aware of to survive the trip?  How does God provide for 

their needs? 

� Create a poem, story, or draw a picture to show one or more of the 

roles micro-organisms play in the environment (decomposers, 

producers, consumers, agents of disease). 

Quizzes/Tests: 

1. Quiz – key terms 

2. Final, post-unit test 

3. List various ways of organizing 
life and living things 

Academic Prompts: 

1. Explain the purpose of 
organism classification 

2. Does your understanding of the 

diversity of life increase your 

reverence for God? Explain. 

Other Evidence (observations, 

work samples, dialogues): 

� Venn diagram showing 

similarities and differences of 

animals in a common habitat. 

Student Self-Assessment, Peer 

Review: 

� Reflect on how micro-organisms 

help in the continuance of life. 

 

� Venn diagram showing 

similarities and differences of 

� Show gratitude to God for 

complex and simple life forms. 
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Stage 3:  Teaching and Learning Activities 

 
 

 

Teaching and Learning Experiences 

1. Begin the unit by having students put their left shoes in one large pile at the front 

of the class.  Decide as a class how to group the shoes according to one 

particular classification.  Once there are two groups decide how each group 

can again be classified into two groups each, now making four groups.  Discuss 

how the groupings were made.  Do that once more, thus creating eight groups 

of shoes.  Finally choose various right shoes and try to place in the correct 

grouping.  Explain that what has been done is called classification.  H 

2. Brainstorm with and guide students to develop the essential questions in their 

own words.  Post these for future reference. W  

3. Explain to students the final performance tasks towards which we will be 

working.  Decide how many of these will need to be completed to culminate 

the unit. W 

4. Using CSI grade six text, pages 9-143 as a guide read and answer questions with 

students. E  

5. Vertebrates – Bring one of each of the following vertebrates to class: fish, 

amphibian, reptile, bird, and mammal. (Or show multimedia presentation of 

these animals.) Have students categorize them according the following criteria: 

body covering, respiration, cold/warm blooded, limbs, and reproduction.  E 

o Fish – If possible bring in several types of fish.  Have students observe 

carefully, identifying similarities and differences.  E  

o Amphibians – If possible, find some frog eggs to be hatched in an aquarium 

and allowed to develop into frogs.  Note metamorphosis of amphibians.  E 

o Reptiles - Have students make a Venn diagram to show the similarities as well 

as differences between amphibians and reptiles. E-2 

o Birds – Assign students to do some bird watching at home.  Note how the 

birds differ in feeding habits, movement, body shape and size, songs and 

sounds. E 

o Mammals – Have students bring in pictures of their pet.  Have the class 

classify the mammals.  Inquire whether humans belong to this group.   

Defend your answer.  E 

6. Invertebrates - Bring one of each of the following invertebrates to class: sponge, 

coelenterates, worms, molluscs, echinoderms, arthropods.  (Or show multimedia 

presentation of these animals.) Have students categorize them according the 

following criteria: legs, exoskeleton, tentacles, skin, shell, length, locomotion. E 
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o Sponges – compare natural and artificial sponges. E  

o Coelenterates – Observe hydra under a magnifying glass.  E 

o Worms – Place 12 earthworms on the dividing line between moist and dry 

soil.  Note after a few hours how many are in dry and how many are in 

moist.  While observing note the segmentation of worms. E 

o Mollusks - Have students make a Venn diagram to show the similarities as 

well as differences between gastropods, bivalves, and cephalopods.  E 

o Echinoderms – Allow students to observe a preserved starfish. E 

o Arthropods – note various types of arthropods. E 

7. Take students through the steps of preparing a wet mount for viewing under the

microscope. Have them prepare a slide of a newspaper letter, an onion skin, 

and one of cheek cells. E 

8. Using a given diagram of a microscope have students label the parts. E 

9. Students are assigned to find one psalm or hymn of praise (or write their own) 

which extols the greatness of God as shown in the diversity of Life. R 

10. Engage students in a discussion about the definitions of the words adaptations 

and design.  R 

11. Take students to a forest or a pond community.  Observe and record all the life 

forms in one small area of the community.   How are these creatures designed 

to survive in this environment?  H 

12. Observe a mushroom as a whole.  Also, remove stalk and mycelium and place 

cap right side up for 24 hours on paper.  Note pattern of spores on paper.  

Have students recreate the patterns and enhance with colour.  E-2 

13. Engage in a search for living things in the classroom.  Where can we find life?  

What is it?  How is it designed or how has it adapted to survive in this 

environment?  E-2 

14. Have students make large models of microscopic creatures showing how these 

are created to survive in their particular environment.  Can students improve on 

the design?  R 

15. Have student develop a graph to show the extrapolationary effects of doubling 

amounts within a certain time frame. Relate this to reproduction of 

microorganisms.  Discuss why these high rates are necessary.  E 
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Grade 6 Physical Science: 
Electricity 

 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation. 

� Explore ways in which science and technology have been used in 

o building society, 

o both beneficial and harmful ways; 

� Consider the historical development of science and scientific discoveries; 

� Learn that observing and experimenting so that students may learn that these 

can be useful tools in learning about God’s creation; and, 

� Develop an understanding of scientific terminology. 

Introduction:   
Electricity is a wonderful and very useful gift from God.  It has become so much a 

part of our lives that it is easy to take it for granted.  Upon close study, however, the 

actions of electrons that produce electricity are truly amazing.  We know that 

electricity and magnetism are closely related, allowing such wonderful gifts as 

generators, motors, electromagnets and other machines.  It is important to convey 

to students that the gifts of electricity as well as our ability to harness and use it 

come from God and should be used to bring Him glory. 
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Understandings 
Students will understand that: 

1. The study of electricity has 
contributed to technological 

progress. 

2. Electricity can be transformed 
into light, heat, sound, motion 

and magnetic effects. 

3. There are a variety of methods 
to create electrical charges. 

4. As a gift from God electricity 
should be used to glorify Him. 

5. Electricity and magnetism are 
fundamental parts of creation. 

Essential Questions 
1. What is electricity? 

2. How do the laws of creation 
allow us to use electricity? 

3. How can electricity be used for 
the good of humans and to 

glorify God? 

4. How are magnetism and 
electricity related? 

5. Would it be better to use 
renewable or non-renewable 

methods in the production of 

electricity? 

 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o electricity, static electricity, 

current electricity, atom, 

electron, electrical current, 

closed and open circuits, 

conductor, insulator, battery, 

magnetism, parallel circuit, 

series circuit, switch, voltage, 

nuclear, tidal, solar, wind 

power, biomass, coal, gas, 

fossil fuels, hydro-electric 

dams, renewable, non-

renewable, consumption, 

conservation, direct current, 

bulb, positive, negative, 

electrical energy 

� It is within God’s continuing 

care that electricity operates; 

� Static electricity is the result of 

the accumulation of an excess 

charge on an object; 

� The presence of excess 

electrons produces a negative 

charge.  The lack of electrons 

produces a positive charge; 

� Unlike electric charges attract, 

like charges repel; 

� Electric current is the 

movement of electrons through 

a conductor; 

Skills: Students will be able to: 
� Demonstrate curiosity, 

creativity, open mindedness, 

accuracy, precision, 

persistence, and appreciate 

their importance as scientific 

attributes; 

� Manipulate, construct, and test 

electrical circuits that use 

batteries; 

� Show increasing confidence as 

scientific problem-solvers by 

asking questions, solving 

problems, and making 

decisions; 

� Demonstrate the safe use of 

electricity; 

� Demonstrate the safe use and 

handling of home electrical 

appliances; and, 

� Show appreciation for the gift 

of electricity. 

Conductors permit and  
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Stage 2:  Assessment Evidence 

 

 

Performance Tasks/Projects: 

The following tasks are written as summaries in the GRASPS form.  Have 

students work in groups of two or three.  Each group is to complete both 

assignments. 
� Have students build a simple circuit that has two batteries and two 

working switches. It must ring a bell or turn on the bulb, but not both at 

the same time.  Assessment would cover the following range: 

� Circuit is attempted but does not work. 

� Circuit is connected and one of the electric parts works (ring or 

light). 

� Circuit works with all on or all off ring and light. 

� Circuit works but one of the components doesn’t (2 switches 1 

light or light, ringer and 1 switch, etc.). 

� Circuit works completely. One switch changes ring bell for 

working light; other switch turns all on or all off. 

� Have students examine how electrical energy is produced throughout 
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Stage 3:  Teaching and Learning Activities 

 
 

Quizzes/Tests: 

1. Quiz – key terms 

2. Final, post-unit test 

Academic Prompts: 

1. Explain the relationship 
between magnetism and 

electricity. 

2. Explain how we can be good 
stewards of electricity. 

3. What are the sources of 
electrical energy in your 

community? 

Other Evidence (observations, 

work samples, dialogues): 

� Observe students as they make 

and explain closed, open and 

short circuits. 

Student Self-Assessment, Peer 

Review: 

� Create crossword puzzles with 

electricity words and clues.  

Have peers complete puzzles. 

� Pause and reflect on marvels of 

the discovery of electricity. 

 

Teaching and Learning Experiences 

1. Challenge students to guess the topic of the next science unit as teacher reads 

the following clues one by one to complete the riddle. (Answer – Electricity!)H 

o I am always moving from place to place. 
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o When the doorbell rings, I am there. 

o When the TV is on I am there. 

o I am found in schools. 

o I help people every day. 

o You cannot see me. 

o You cannot hear me. 

o Things light up when I’m around. 

o I am often present during thunderstorms. 

o The answer to this riddle could shock you. 

2. Brainstorm with and guide students to develop the essential questions in their 

own words.  Post these for future reference. W  

3. Encourage students to look for signs of God’s faithfulness to his creation 

throughout the unit.  W 

4. Explain to students the final performance tasks towards which they will be 

working.   W 

5. Using CSI Grade Six text, pages 249 - 283 as a guide, read and answer questions 

with students. E  

6. Have students make an electroscope to detect charges.   Things required 

include tin foil, glass with plastic lid, and copper wire.  

Have students bring negatively and positives charged items near the top of 

electroscope.  Observe, record and explain what happens. E 

7. Discuss protons as positively charged, neutrons as having no charge and 

electrons as having a negative charge.  Note that electrons move whereas 

protons and neutrons remain stationary.  Thus charge is activated by the 

movement of electrons. Use rubbing of inflated balloon on someone’s hair as 

an illustration. E  

8. Quiz  students for recall of important terms. E-2 

9. Students work in pairs.  Give each pair of students a battery, some wire and a 

light bulb.  Challenge them to get the bulb to light up. Discuss what happened. 

E  

10. Students work in pairs again.  Give each pair of students a battery, (this time 

some batteries should be charged and some discharged) some wire and a light 

bulb.  Challenge them to get the bulb to light up. Discuss what happened and 

why only some were successful. E 

11. Given a battery, bulb, wires, and student-made switches, have students 

construct the following circuits:   

o simple with one light bulb 

o series with two light bulbs 

o parallel with two light bulbs.  E 

12. Have students make a circuit board using wires and brass fasteners.  
Incorporating Socials Studies one could make a world map with lights at various 
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locations.  Testing students recall of world places design the lights to go on at 

the call of the commanded place.E-2 
13. Using activity #11 have students ponder how to increase or decrease the 

brightness of a lit bulb. R, E-2 

14. Quiz students for understanding of important concepts. E-2 

15. Make a very, very simple generator.  Using two meters of insulated copper wire, 

make a coil of wire with a diameter of about 6 cm.   Attach ends of wire to a 

current detector.  Move a magnet back and forth through the coil of wire.  

Observe the current detector. What happens?  Why?  E 

16. Take students on a field trip to an electric generation station.  Using their field-

trip notes ask students to construct a model to show how electricity is generated 

and/or transported in their community.  Use standard poster- or model-making 

criteria to assess student work.  E, E-2 

17. Have students complete a short research report about one character who was 

instrumental in the development of electrical technology. (e.g. Faraday, Edison, 

Franklin, Oersted, Ohm, Morse, Bell, Tesla, Henry, Marconi)E 
18. Ask students to create a graph that measures weekly electrical power consumption, 

using the household electrical meter as a source of data.  E 

19. Working in groups, have students research sources of energy that are most common 

today as well as those which could be used more extensively in the future (e.g., oil, 

hydro,  geothermal heat, nuclear fission, tidal, solar, wind power, biomass energy).  

BCIRP  E, E-2 

20. Time needs to be given to complete the performance tasks.  It is suggested that 

these be done small groups of two or three students each. R, E-2 

21. Final Test to be given. E-2 
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Understandings 
Students will understand that: 

1. God has endowed people with 
the ingenuity to continually 

develop strategies and 

technologies for exploring new 

environments. 

2. Life exists even in extreme 
environments. 

3. The desire to explore extreme 
environments has necessitated 

the development of new 

technologies. 

Essential Questions 
1. What is an extreme 
environment? 

2. How do organisms living in 
extreme environments differ from 

organisms living in moderate 

environments? 

3. What technologies are the results 
of extreme environment 

exploration? 

4. How does the study of science 
make possible the exploration of 

extreme environments? 

 

Grade 6 Earth and Space Science: 
Exploration of Extreme 
Environments 

 

 

 

 

Stage 1:  Desired Results 
 

 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made, 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Explore ways in which science and technology have been used in: 

o building society, 

o both beneficial and harmful ways; and, 

� Consider the historical development of science and scientific discoveries. 

Introduction:   
Billions of people have found habitable places to dwell on God’s good gift of 

planet Earth.  Earth is blanketed with regions that are hospitable to people.  Yet 

God has implanted in people a spirit of exploration and discovery, and granted 

them the intelligence to overcome barriers in the search for treasures and 

knowledge of unfamiliar Polar Regions, oceans, deserts, caves and volcanoes.  

Beyond Earth lie a vast Solar system, Milky Way Galaxy and universe.  People are 

called to investigate responsibly the far reaches of creation for the glorification of its 

Creator. 
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 5. How do extreme environments 
show God’s creativity? 

 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o environment, extreme, 

technology, exploration, 

Canadarm, recycling, life-

support (other vocabulary will  

depend on the specific 

extreme environment chosen 

by the teacher/class) 

� God has designed creatures to 

live in many extreme 

environments, but much about 

them is still  unknown; 

� Technologies such as boats, 

clothing, and space ships have 

allowed humans to live in 

environments to  which they 

are not fully adapted; 

� Humans need more 

complicated technology to 

survive in and explore more 

extreme environments, which  

may have conditions such as 

high or low temperature or 

pressure, or the absence of an 

atmosphere or gravity; 

� Canadians have contributed to 

technological advancement in 

the exploration of extreme 

environments; and, 

� Advanced technology is a gift 

from God. 

Skills: Students will be able to: 
� Ask questions and exchange 

ideas to solve problems related 

to the exploration of extreme 

environments; 

� Evaluate information and ideas 

encountered during 

investigations of extreme 

environment; 

� Use appropriate tools to gather, 

analyse, interpret, and share 

scientific ideas; 

� Formulate hypotheses; 

� Appreciate the cumulative 

nature of technological 

advancement; and, 

� Explain reasons for an adaptive 

technology and how it 

compensates for the extreme 

condition(s) construct models 

of exploration technologies. 
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Stage 2:  Assessment Evidence 

 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Research Station: 
� Goal: 

o Design a research station for the deep sea, outer space, or another 

planet (or moon). 

� Role: 
o Architect/Scientist 

� Audience: 
o Prime Minister and Parliament 

� Situation: 
o The year is 2039.  Prime Minister Jesse James and the Canadian 

Government are offering a contract worth billions of dollars to 

develop a plan for a functional research station under sea, in 

space or on another planet (or moon).  This colony must be able to 

hold 12 people and be as self-sufficient as possible.  It must include 

solutions for food, shelter, communication and protection form the 

elements for field work.  It must also include equipment for studying 

the particular environment and suitable storage. 

� Product, Performance, and Purpose: 
o Create a 2-D or 3-D model of your research centre. 

o Include clear written explanations of each major aspect of your 

model. 

� Standards and Criteria for Success: 
o 2-D or 3-D model must include: 

� viable system for growing, delivering and storing of food; 

� suitable accommodation for 12 people with life-support 

system; 

� shelter from the elements; 

� sufficient sources of energy; 

� equipment for exploring the environment; and, 

� system for emergency escape. 

Quizzes/Tests: 

1. Vocabulary quiz 

Academic Prompts: 

1. What are the benefits of 
exploring extreme 

environments? 

2. Compare and contrast the 
organisms of two extreme 

environments. 

 

 3. Compare two technologies 
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Stage 3:  Teaching and Learning Activities 

 
 

Other Evidence (observations, 

work samples, dialogues): 

� Observe group discussions on 

academic prompts. 

Student Self-Assessment, Peer 

Review: 

� Peer assessment of research 

centre proposals. 

� Ponder God’s awesome 

creativity. 

 

Teaching and Learning Experiences 

1. Begin unit by asking students to list as many extreme sports as they can.  Discuss 

what makes these so extreme.  What do we mean by extreme?  Could there be 

such things as extreme homework, extreme sleep, extreme weather, extreme 

cars, or extreme places?   Could it be said that our lives are lives of extreme 

praise?   Should they be?  Discuss what makes each of these extreme.  Now 

discuss what might be meant by extreme environments.   H, R 

2. Brainstorm with and guide students to develop the essential questions in their 

own words.  Post these for future reference. W  

3. Encourage students to look for signs of God’s faithfulness to his creation 

throughout the unit.  W 

4. Explain to students the final performance tasks towards which they will be 

working.   W 

5. Have students pick one area of interest, and use a Know-Wonder-Learn strategy 

to discover elements of an unknown environment (e.g., deep ocean, solar 

system, Antarctic glaciers). E 

6. Using the area of interest in activity#5 have students pair up to compare the   

answers to the following questions in relation to their chosen extreme 

environment.  

o Does the environment allow humans to visit easily?  

o What vehicles are needed? 

o Can the environment be studied from a long distance? 

o What tools and instruments help humans study it?  

o How do these tools work? 

o What are the harmful conditions that humans need to be protected from?   
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o How is this done? 

o What is known so far about this environment? 

o What are the interesting unknowns? 

o What limits are currently challenging humans about exploring this 

environment? E, R 

7. Using a Venn diagram show common as well as unique challenges of discovery 

that two or three different extreme environments pose.  E, R 

8. Working with others who have chosen the same extreme environment to study 

(see #6) have students develop a travel brochure enticing tourists to visit this 

unique location.  Encourage students to use the prompts of #7 above.  E 

9. Quiz for understanding of commonalities and differences of extreme 

environment exploration.  E-2 

10. Supply students with a blank time line to be completed.  Have them list major 

events and people involved in the discovery and understanding of a chosen 

extreme environment.  Report back to class, compare time lines.  E 

11. Allow students time to research a living creature of an extreme environment.  

Encourage students to note how life forms are designed by God to live in their 

particular environment.  Assign a short fictional story titled, “A day in the life of a 

_______”.  E, R 

12. Engage the class in a discussion about the following: 

o In order to have colour one needs light.  Why then, has God created very 

colourful creatures to live at the bottom of the ocean in total darkness 

where there is no light and therefore no colour? R 

13. Using the research completed in # 12 above, ask students to make a checklist 

of things a vehicle would require to travel within a predetermined extreme 

environment.  Make special note of how human invention often mimics God’s 

creation.  If possible make a model or diagram of the vehicle.  E  

14. Introduce examples of technology that extend human exploration. Use a 

mechanical litter picker to show the principal of extended reach.  Compare this 

to the Canadarm.   Use images to show additional technology such as those for 

extending sight, grasping and holding, power and super strength, and 

manual/remote control, all used in a variety of environments. E 

15. Discuss with the class the responsible use of any technology and the potential 

for misuse.  Discuss significant events in recent history that have involved ethical 

decisions about new technologies (e.g., atomic bombs, wonder drugs, radar 

detectors, office surveillance, and missile defense system). E, R 

16. Time needs to be given to complete the performance tasks.  It is suggested that 

these be done small groups of two or three students each. R, E-2 

17. Final Test to be given. E-2 
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Understandings 
Students will understand that: 

1. God created a diverse variety 
of organisms specifically 

designed for their ecosystems. 

2. Organisms influence and are 
influenced by their environment. 

3. God created organisms to 
interact with one another and 

the physical environment to 

form simple systems within a 

more complex ecosystem. 

 

Essential Questions 
1. Are ecosystems valuable? 

2. Is change positive or negative for 
an ecosystem? 

3. Why do people damage 
ecosystems? 

4. What can you do to care for an 
ecosystem? 

5. Why are ecosystems complex? 

6. How has God designed 
organisms to thrive in their 

ecosystems? 

 

Grade 7 Life Science: Ecosystems 

 

 

 

 

Stage 1:  Desired Results 
 

 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might 

exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Examine the presuppositions that have shaped the development of science 

and technology; and, 

� Build awareness about problematic areas in science. 

Introduction:   
The study of ecosystems focuses on how God has designed and continues to 

provide for organisms to live in a complex system with other organisms and the 

physical environment.  God created everything good, but the harmonious 

relationships in His creation have been marred by sin.  All creation waits in eager 

expectation to be delivered from its bondage to decay.  Students will be exposed 

to the beauty and diversity of God’s design for ecosystems as well as to damage 

that people have inflicted upon them.  People are called upon to be reconciling 

agents to the environment.  Students will be made aware of how their everyday 

choices can affect an ecosystem positively or negatively, and how they can 

become better stewards of God’s creation. 
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4. Through the constant flow of 
energy and nutrients (e.g. food 

webs), God provides for all 

organisms within an ecosystem. 

5. Ecosystems must maintain 
balance to continue to thrive. 

6. God requires us to act 
responsibly in our everyday 

interactions with organisms and 

ecosystems. 

7. How has God designed 
ecosystems to provide for 

organisms? 

 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o ecosystem, biosphere, 

organisms, cycle, food chain, 

food web, photosynthesis, 

sustainability, stewardship, 

producer, consumer, 

decomposer, micro-

organisms, niche, population, 

species, community, biomes, 

detrivores, herbivores, 

carnivores, omnivores, 

predator, prey, habitat; 

� Living things interact with each 

other and their physical 

environment; 

� Organisms are influenced by 

environmental forces, and 

each organism influences the 

environment to some extent; 

� Ecosystems are entire systems 

formed by interactions among 

the different living and non-

living parts of the environment 

(e.g., forests, deserts); 

� Living things need energy to 

carry out their activities; the 

flow of energy from one 

organism to another is part of 

an energy web; 

Skills: Students will be able to: 
� Observe and record the biotic 

and abiotic components in a 

local ecosystem; 

� Analyse limiting factors in an 

ecosystem; 

� Design and conduct a 

simulation to demonstrate 

control of one or more 

variables in an ecosystem; 

� Create models to show large-

scale ecosystems; 

� Demonstrate compassion and 

care for the environment and 

God’s creatures; and, 

� Consider how organisms and 

ecosystems are created for 

each other. 

� Populations are groups of the  
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Stage 2:  Assessment Evidence 

 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Travel Brochure: 
� Goal: 

o Make a travel brochure and sales presentation about a particular 

ecosystem. The brochure and presentation should give information 

as well as persuade others to come and experience the ecosystem. 

� Role: 
o Tour Operator 

� Audience: 
o Vacationers with an interest in the natural world. 

� Situation: 
o Number of tours is down and you have been asked to make a 

brochure informing and promoting God’s blessings given to 

creation in this ecosystem. 

� Product, Performance, and Purpose: 
o The brochure must include 5 of the following: 

� location of the ecosystem (including travel time); 

� vegetation of the ecosystem; 

� animals of the ecosystem; 

� weather of ecosystem in different seasons; 

� interesting cultural habits of people living in this ecosystem; 
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Stage 3:  Teaching and Learning Activities 

 

 

Quizzes/Tests: 

1. Quiz - Key terms 

2. Final test after unit 

Academic Prompts: 

1. Compare and contrast two 
ecosystems. 

2. What makes ecosystems so 
valuable? 

3. How do humans use as well as 

abuse ecosystems? 

Other Evidence (observations, 

work samples, dialogues): 

� Class discussions. 

� Build miniature ecosystem within 

a glass container. 

Student Self-Assessment, Peer 

Review: 

� Using other students’ travel 

brochures explain how various 

life forms interact in an 

ecosystem. 

 

Teaching and Learning Experiences 

1. Introduce the unit by taking students outside to study a few ecosystems.  Divide 

the class into pairs.  Have each pair examine one square meter of ground in 

two different locations near the school yard.  Try to find a variety of ecosystems.  

I.e. grassy area, shrubbery, gravel, forest, wet creek or pond bank.  Answer the 

following questions. H 

o What animals are found in your squares? Plants? Simple living things? 

o What organisms might visit your squares?  Why? 

o Compare the micro-climates of your two squares. 

o Compare soil types of your two squares. 

o How do organisms within each square interact with each other? 

o What would happen if you added or removed certain organisms or 

nonliving things from the squares? 
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2. Brainstorm with and guide students to develop the essential questions in their 

own words.  Post these for future reference. W  

3. Encourage students to look for signs of God’s faithfulness to his creation 

throughout the unit.  W 

4. Explain to students the final performance task towards which they will be 

working.  (travel brochure and sales presentation) W 

5. In the science notes have students list and define the important terms from the 

student textbook. E  

6. Individually have students list predator and prey animals.  Then have them 

create a food chain to show how one species is dependent on another for 

survival.  E 

7. Using the above food chains have students work in small groups to create 

complex food webs.  Make special note of the difference between producers 

and consumers.  R, E-2 

8. Quiz students for recall of important terms. E-2 

9. Set up several aquariums and a few terrariums with living plants or fungi in 

each. Have students compare and contrast the needs of the plants or fungi in 

each container.  E 

10. Using the above containers change some abiotic factors. (heat, light, moisture) 

Have students note the reaction of the plants or fungi.  E, R 

11. To help students understand that abiotic factors influence an ecosystem set up 

the following investigation:  E 

o MOISTURE - Place 12 earthworms on the dividing line between moist and dry 

soil.  Note after a few hours how many are in dry and how many are in 

moist. 

o HEAT - Place 12 earthworms on the dividing line between warm and cool 

soil.  Note after a few hours how many are in warm and how many are in 

cool. 

o LIGHT - Place 12 earthworms on the dividing line between uncovered (light) 

and covered (dark) soil.  Note after a few hours how many are in light and 

how many are in the dark. 

o TEXTURE - Place 12 earthworms on the dividing line between fine soil and 

coarse gravel.  Note after a few hours how many are in fine soil and how 

many are in coarse gravel. 

12. Show students photographs of a variety of animals and discuss for which 

ecosystem the animals would best be suited for.  Emphasize how God has 

designed each for its own environment.  E 

13. Using diagrams and photographs show how God uses the process of 

succession to restore an area to climax ecosystem.  E 

14. Have students reflect on the limiting factors which would dictate the differing 

climax vegetation in different ecosystems.  R 

15. Break the class into two groups.  One group is to find as many examples as 

possible of how humans have had a positive affect on an ecosystem.  The 

other group is to find as many examples as possible of how humans have had 

a negative affect on an ecosystem.  E 

16. Discuss the above.  What can be done to reduce the negative impact of 

human development?  R 
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17. Have students list ways an altered environment in their community could be 

restored to an ecosystem with native plants and animals. (e.g. a polluted pond, 

an abandoned building, school playground) Include how the plants, animals, 

as well as abiotic conditions will be different when the area is restored.E-2 

18. Time needs to be given to complete the performance task. (travel brochure 

and sales presentation). R, E-2 

19. Final Test to be given. E-2 
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Grade 7 Physical Science: 
Chemistry 

 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made, 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation. 

� Explore ways in which science and technology have been used in: 

o building society, 

o both beneficial and harmful ways; 

� Develop their abilities to critically evaluate the work of scientists and the 

technologies they develop and to examine whether they act responsibly in 

their development and use; and, 

� Develop an understanding of scientific terminology. 

Introduction:   
In this introduction to chemistry, students develop a greater understanding of how 

God upholds all things in the universe, including the ways basic elements interact. 

They will develop a greater understanding of matter through various hands-on 

activities in a “kitchen chemistry” setting. Students use appropriate tools and 

techniques to understand the characteristics of mixtures and solutions. They gain 

understanding of the pH scale by testing weak acids or bases. Students are also 

introduced to the particle model theory and to quantitative and qualitative 

properties of materials, as well as chemical and physical changes in matter.  It is 

hoped that students will learn to marvel at the complex and intricate way that God 

designed all matter. 
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Understandings 
Students will understand that: 

1. The study of chemistry has 
contributed to technological 

progress. 

2. As a gift from God chemistry 
should be used to glorify Him.  

3. Anything that has mass and 
volume is matter. 

4. Physical and chemical change 
is fundamental to creation. 

Essential Questions 
1. How has chemistry contributed 

to technical progress? 

2. How can chemistry, as a gift of 
God, be used to glorify Him? 

3. What is the difference between 
chemical and physical change? 

4. What are you made of? 

5. Do physical and chemical 
changes affect us?  Explain. 

 
 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o matter, volume, state, solid, 

liquid, gas, chemical change, 

physical change, reversible 

and non-reversible changes, 

pure substance, element, 

compound, mixture, solution, 

suspension, emulsion, 

solubility, concentration, 

dilute, saturation, 

supersaturated, unsaturated, 

dissolve, pH, acid, acidic, 

base, basic, neutral, 

hydrometer; 

� Matter is anything that has 

mass and volume; it is generally 

classified as pure substances or 

mixtures; 

� The observable properties of 

matter include colour, texture, 

and state; 

� The measurable properties of 

matter include density, melting 

and freezing points; 

� Changes to matter can be 

reversible (mixtures and 

changes of state) and non-

reversible (mechanical change 

such as grinding, chemical 

change such as cooking); 

� Matter is made up of tiny 

particles (particle model 

theory); 

Skills: Students will be able to: 
� Demonstrate curiosity, 

skepticism, creativity, open-

mindedness, accuracy, 

precision, honesty, and 

persistence as important 

scientific attributes; 

� Ask questions and formulate 

hypotheses that are tentative 

and testable, and draw 

conclusions from results; 

� Use appropriate tools and 

techniques to gather, analyze, 

interpret, and share 

information; 

� Recognize that an experiment 

must be repeated and yield 

consistent results to be 

considered scientifically valid; 

� Develop models to represent 

systems or analogies about 

matter; 

� Handle chemicals and 

equipment safely and 

responsibly; and, 

� Show appreciation for the 

study of chemistry. 

� Pure substances are either  
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Stage 2:  Assessment Evidence 

 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Limestone Step Erosion: 
� Goal: 

o Find the cause of the erosion of the limestone steps up the 150 year 

old St. George’s Chapel, Everytown, Canada. 

� Role: 
o Chemist 

� Audience: 
o Everytown Heritage Society 

� Situation: 
o It has been discovered that the old limestone steps leading up to St. 

George’s Chapel are eroding.  Some suggest it is the weather, 

while others think it has something to do with tourists. 
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o You have been asked by the Heritage Society to find what is 

damaging the limestone steps. 
� Product, Performance, and Purpose: 

o Design an experiment to see what is causing the erosion of the 

steps. 

o Test several popular soft drinks for acid content. 

o Test effects of this acid on various types of rock, especially 

limestone.  

o Suggest actions which could be taken to alleviate the problem. 

� Standards and Criteria for Success: 
o The experiment must 

� include a way of discerning high and low concentrations of 

acid within a product; 

� include a way of discerning which type of rock is more or less 

prone to damage due to acids; 

� include possible action which could be taken to alleviate the 

problem; and, 

� be neatly written up including the following format: 

• Problem 

• Hypothesis 

• Materials 

• Procedure 

• Conclusion 

� the experiment must include possible action that could be 

taken to alleviate the problem. 

Quizzes/Tests: 

1. Quiz – key terms 

2. Final test 

Academic Prompts: 

1. Explain the difference between 
reversible and non-reversible 

changes. 

2. What evidence of chemical 
change is in your lunch? 

3. Why do public swimming pools 
have such a nauseous odour? 

Other Evidence (observations, 

work samples, dialogues): 

� For a final assessment, model 

solid, liquid, and gas states for 

students using cups and bags 

filled with the same amount of 

marbles. (These containers show 

there are spaces between 

molecules and the spaces can 

be increased in a large bag.) 

Student Self-Assessment, Peer 

Review: 

� Reflect on how the chemicals 

used to keep an outdoor 

swimming pool safe for you may 

be very damaging to other 

creatures. 

� Ponder how God has made 

acids beneficial to creation. 

� After these demonstrations  
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Stage 3:  Teaching and Learning Activities 

 

 

 

Teaching and Learning Experiences 

1. Have students explore Chromatography by using pen inks with water.  Have 

students use felt ink colours to make 2mm dots near the end of a paper strip. 

(Use coffee filter paper.) Hang the ends of the paper vertically in water (keep 

coloured dots just above water line) and allow it to be absorbed.  The water will 

dissolve the ink particles and move them into coloured bands.   Ask students to 

explain why: 

o multiple colours, not the original colours are seen,  

o how the original ink can be one colour but the chromatogram shows many, 

o how all the inks fit into the spaces of the original colours, 

o why some final colours move higher up the paper than others.  H 

2. Set up saucer of milk.  Add a few drops of food colouring.  Do NOT disturb the 

saucer.  Add a drop of water.  Note what happens.  Add a drop of dish 

washing soap.   Note what happens.  Do NOT tell students the identity of last 

two things added.   Challenge students to explain why the food colouring 

remained together at first but dispersed after the addition of the second 

mystery liquid. H 

3. Have students use a Know-Wonder-Learn strategy to discover elements 

chemistry. What is chemistry?  Why is chemistry important?  How does chemistry 

show God’s power, imagination and glory? W, E 

4. Brainstorm with and guide students to develop the essential questions in their 

own words.  Post these for future reference. W  

5. Encourage students to look for signs of God’s faithfulness to his creation 

throughout the unit.  W 

6. Explain to students the final performance tasks towards which they will be 

working.   W 

7. Students show particle model theory using marbles, rice, and water.  Fill a jar 

with marbles.  Add rice.  Add water.  If jar was full with marble how could we 

add rice?  If it was full of rice and marbles how could we add water? E  

8. Have students or have teacher demonstrate the mixing of solids and water.  In 

each case be sure to record amounts.  Add various household things to water.  
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Shake, and then allow each mixture to stand for a few minutes. (e.g., flour, 

baking soda, baking powder, jell-o powder, sugar, salt, rice, noodles, pepper, 

sand).  In chart form have students record and compare results.  E 

9. Have students or have teacher demonstrate the mixing of liquids.  In each case 

be sure to record amounts.  Add various household things to water.  Shake, then 

allow each mixture to stand for a few minutes. (e.g.,  concentrated fruit juice, 

various salad and vegetable oils,  an alcohol solution of 85-90% strength)  In 

chart form have students record and compare results.  E 

10. To help students understand different molecular structures have them make 

enlarged molecules using toothpicks, and coloured mini-marshmallows E  

11. Quiz for understanding particle model theory.  E-2 

12. Demonstrate for students a number of reversible and non-reversible processes, 

each representing a different chemical or physical process: 

o burning paper (combustion)  

o carbonated drinks (gaseous) borax and glue [slime] (suspension)  

o cooking oatmeal (heating)  

o sand and water (mud)  

o breaking up soup crackers [mush].    

Ask students to describe in their science journals whether the original material 

has changed into a new substance with different properties. Then have students 

create a four-column chart, classifying processes as either physical or chemical, 

and reversible or non-reversible. Assess student ability to properly classify 

processes. E, E-2 

16. Have students design an investigation to test the dissolution rate of a certain 

solid in a liquid.  How could the dissolution rate be increased or decreased?    

(e.g., candy in water) E, R, E-2 

17. Have students design an investigation to test the saturation rate of a certain 

solid in a liquid.  How could the saturation rate be increased or decreased?    

(e.g., granulated sugar in water) E, R, E-2 

18. Using litmus paper as a testing tool (or use boiled cabbage leaves.) have 

students chart the ph levels of a number of household items. (e.g., lemon juice, 

vinegar, tomatoes, milk, baking soda, drain cleaner) E  

19. Using think, pair, share format ask students to ponder how development of 

chemistry has helped in technological development.  Have these always been 

positive and Godly?  Discuss. E, R 

20. Have students reflect on the odour coming from a public swimming pool.  What 

causes the odour?  What is the purpose of the odour causing agent? E, R 

21. If possible, along with the P.E. teacher organize a trip to a public pool.  Note the 

odour.   Ask for a presentation by a maintenance worker to explain the use of 

chemicals to keep the pool safe for all. E 

22. Try to do this activity just before lunch.  Discuss with students how chemistry is 

part of our everyday lives.  Have students brainstorm ways in which we use the 

results of chemistry development.   Suggest that our lunches to a large extend 

are the results of chemical and physical reactions.  (e.g., jam, juice, crackers, 

bread, cheese, granola bar)  E, R 

23. To discover how some things can change their state have students measure the 

mass and volume of a certain amount of water, ice, and if possible vapour. E 

24. Time needs to be given to complete the performance tasks.  It is suggested that 
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these be done in pairs. R, E-2 

25. Final Test to be given. E-2 
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Grade 7 Earth and Space Science: 
Earth’s Crust 

 

 

 

 

Stage 1:  Desired Results 
 

 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might 

take joy and delight in what God has made; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation. 

� Examine the presuppositions that have shaped the development of science 

and technology; 

� Consider the historical development of science and scientific discoveries; 

� Learn that observing and experimenting can be useful tools in learning 

about God’s creation; 
� Develop their abilities to critically evaluate the work of scientists and the 

technologies they develop and to examine whether they act responsibly in 

their development and use; and, 

� Develop an understanding of scientific terminology. 

Introduction:   
The study of the organization of the Earth demonstrates God’s creative work.  He 

has designed the earth in such a way that we can see system and organization in a 

clear way.  We can also see His sustaining hand at work in the fact that the earth’s 

surface is constantly changing due to events such as earthquakes and volcanoes.  

With the Fall, these events not only change the Earth’s surface, but also cause 

much harm and death.  We await the time when the Earth is renewed and we will 

no longer have to fear the dangers of these tectonic events. 
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Understandings 
Students will understand that: 

1. The earth is well-organized and 
dynamic. 

2. Tectonic plate movement is a 
complex process that 

demonstrates God’s work in 

sustaining the earth. 

3. The earth’s surface is constantly 
changing, resulting in 

predictable outcomes. 

Essential Questions 
1. How is the Earth’s organization of 

benefit to creation? 

2. Why is the earth constantly 
changing? 

3. Why do we classify rocks? 

4. How can we use rocks to see 
what happened in the past? 

5. How do the features of the Earth 
and how they change reflect 

God’s character? 

 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o crust, mantle, outer core, 

inner core, weathering, 

erosion, deposition, fossil, fossil 

record, geologic time scale, 

rock cycle, plate tectonics, 

continental crust, mid-ocean 

ridge, delta, mountain, valley, 

volcano, plain, plateau, 

ocean crust, convergent, 

divergent, transform plate 

boundaries, subduction zone, 

igneous, metamorphic, 

sedimentary, magma, lava, 

seismic waves 

� The Earth is organized on many 

different levels; 

� The Earth’s crust and 

uppermost mantle are made of 

large moving sections called 

tectonic plates; 

� The features on the surface of 

the Earth are formed by 

tectonic activity, particularly at 

convergent, divergent, or 

transform fault tectonic plate 

boundaries and by the 

processes of wind, water, and 

ice that wear down surface 

features over time; 

Skills: Students will be able to: 
� Use analogies to visualize 

science concepts; 

� Collect data from research 

resources and apply to 

diagrams and graphs; 

� Report on the rock cycle from 

lab research results and 

observations; 

� Observe how the positions of 

earthquakes, volcanoes, and 

mountain ranges outline the 

boundaries of tectonic plates;  

� Classify rock collections; 

� Examine and identify 

commonly found rocks and 

local geological formations;  

� Use models to predict how 

earthquake waves travel 

through the earth and how this 

information leads to an 

understanding of the interior of 

the earth; and 

� Investigate the use of models to 

show large-scale systems. 

� The theory of plate tectonics 

explains how and why the 

tectonic plates move and 
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Stage 2:  Assessment Evidence 

 

 

 

Performance Tasks/Projects: 

The following task is written as a summary in the GRASPS form.   
� Assess student’ knowledge of igneous, sedimentary and metamorphic 

rocks in a report that summarizes facts about each type of rock and 

how they may change from one form to another.  Reports could be 

done as posters, booklets, or classroom displays.  Students should add 

photos, drawings, or diagrams (of rock samples or outcrops) to illustrate 

their understanding of the rock cycle. 

Quizzes/Tests: 

1. Key Terms 

2. Earth’s Organization 

3. Plate Tectonics 

4. Minerals 

Academic Prompts: 

1. Compare the Earth to an 

apple. 

2. Compare and contrast the 

different types of rocks. 

3. Evaluate different perspectives 

of the formation and history of 

the Earth. 

Other Evidence (observations, 

work samples, dialogues): 

� Organization of the Earth 

Worksheet. 

� Class discussion of on how we 

have discovered the Earth’s 

layers. 

� Graphing Assignment. 

� Making rocks lab (have students 

report on the different types of 

rock). 

� Observe lab technique. 

� Mineral investigation. 

� Slinky Earthquake Waves 

(connect to earthquake waves 

in Earth). 

� Making Fossils Lab. 

Student Self-Assessment, Peer 

Review: 

� Peer evaluation of performance 

task. 
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Stage 3:  Teaching and Learning Activities 

 

 

Teaching and Learning Experiences 

1. To begin the unit give about half the class and orange and the other half an 

apple.  Suggest that both are semi-accurate representations of the Earth.  

Discuss why.  Cut apple in half.  Note that the apple has a skin, (crust of the 

Earth) flesh, (mantle of the Earth) core (outer core of Earth) as well as seeds. 

(inner core of Earth)  Notice how thin the skin is, a true representation of the 

thinness of the Earth’s crust.   Note that the skin of the orange has a rougher 

texture than the apple, a truer reflection of the surface of the Earth.  Have 

students draw diagrams of the cross-section of the Earth (apple) as well as of 

the surface of the Earth. (orange)  Share and eat the fruit snack.  H   

2. Have students use a Know-Wonder-Learn strategy to discover what they 

already know about the Earth’s crust.  How does the Earth’s crust show God’s 

power, imagination and glory? W, E 

3. Brainstorm with and guide students to develop the essential questions in their 

own words.  Post these for future reference. W  

4. Encourage students to look for signs of God’s faithfulness to his creation 

throughout the unit.  W 

5. Explain to students the final performance tasks towards which they will be 

working.   W 

6. Discuss and list the characteristics of igneous, sedimentary, and metamorphic 

rocks. Make special note of God’s ongoing creative work in the process of the 

rock cycle.  

o Model Igneous rock: Melt sugar and allow it to cool rapidly on a pan set 

over an ice bath; and slowly (over several weeks) in a jar. Notice the 

difference in crystal habit or texture.  Compare the fast-cooled solution to a 

piece of obsidian (volcanic glass). Compare the slow cooled crystals to the 

mineral crystals in a piece of granite. Ask students where igneous rocks 

could form and what the conditions would be like in each environment. 

o Make sedimentary rocks: Use concentrated salt and sugar solutions and a 

thin slurry of Plaster of Paris to cement jars of sand into “sandstone.” As the 

water evaporates and the salt or sugar crystals (or plaster) precipitate 

between the sand grains, the sediments are cemented together. Ask the 

students where and how sediments accumulate and what conditions 

would be necessary for forming sedimentary rocks.  

o Model metamorphic rocks: Layer sand and silt and chunks of wax crayon 

between two pieces of aluminum foil. Place a hot iron on top of the 

aluminum foil and press down, long enough for the wax crayon to melt. 

Peel off the aluminum foil once the “rock” has cooled and cut the rock in 

two. Ask students if they can tell which direction the pressure was applied 

from what they see. Ask students if this rock would have “morphed” if no 

heat was involved.  Discuss where each type of rock can be found and 

how one type of rock can be changed to another. Chart what processes 

are necessary to change the rocks. Explain to the students that these 
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changes are summarized in the rock cycle.  E 

7. Ask students to bring 3 different kinds of rocks to school.  Working in groups of 

four, (12 rocks) have students categorize the rocks according to colour, lustre, 

hardness, cleavage, crystal structure, and reaction to certain chemicals.  Use 

chart format to show results. E, R 

8. Quiz students individually on their ability to categorise rocks using the criteria of 

#7 above. E-2 

9. Using the concept of rock cycle suggest that humans can learn about the past 

by looking at rock being lifted up to the surface of the Earth.  Introduce this 

idea by having students rummage through a paper recycling bin to discover 

what other classes studied yesterday or a few days ago.  (Be sure to ask the 

janitor not to empty paper recycling bin for a few days.) E  

10. Extrapolate the concept of #9 into the information to be gleaned from fossils.  

Discuss how God allows humans to learn about the past using fossils found 

today.   Assign students to discuss the term, “geologic time scale” with their 

parents.  Continue the discussion in class.  E, R   

11. Introduce earthquakes by bending a wooden meter stick. Demonstrate the 

elastic strength in the wood and ask students what will happen if you continue 

to apply force to the wood.   Demonstrate with an old meter stick or a stick. 

Point out to students that the vibration of the stick as it breaks is a good model 

of an earthquake.   Do a similar demonstration with softer wood, soft plastic and 

hard plastic.  Ask students what will happen if you continue to apply force to 

the various objects.  Conclude that different amounts of force would be 

needed to break the different materials.  E 

12. Use the analogy of cars to introduce the three different types of tectonic plate 

boundaries: at a divergent plate boundary, tectonic plates move away from 

one another; at a convergent plate boundary, plates collide; and at a 

transform fault boundary, plates pass one another going in opposite directions. 

Earthquakes, volcanoes, mountain ranges, and faults mark the outline of the 

plates.  Discuss with students why this would be so.  Ask: Which area of a 

tectonic plate (the edge or the centre) will be more likely to experience an 

earthquake or a volcano?   What would happen to the surface of the Earth if all 

plate movement stopped?   Examine a world map with earthquakes and 

volcanoes and other tectonic features marked on it.  E 

13. Using a map of the Pacific region have students name the tectonic plates of 

the Ring of Fire, locate neighbouring plates to British Columbia, and label the 

types of plate boundaries. E-2 

14. Relating the study of plate tectonics to the physical terrain of BC, have students 

infer why there is a mountain range from northern North America all the way to 

southern South America.  E, R 

15. Have students do a research report about a major earthquake in North 

America within the last 100 years.  E 

16. Sing or listen to Johnny Cash’s “Ring of Fire” with the class.  Discuss why the song 

writer chose that title.  R 

17. Time needs to be given to complete the performance tasks.  It is suggested that 

these be done in pairs but that each student be assigned and assessed on 

specific tasks done.  R, E-2 

18. Final Test to be given. E-2 
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Grade 8: Life Science: Cells and 
Systems 
 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Explore ways in which science and technology have been used in building 

society; 

� Examine the presuppositions that have shaped the development of science 

and technology; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology.  

Introduction:   
The human body is a testament to the majesty and glory of God in His work of 

creation.  Studying the human body leads to an understanding of the order and 

intricacy of creation through a deepened understanding of the characteristics, 

needs, and interdependence of cells, tissues, organs and organ systems.  Because 

of sin, the body of man has fallen and is in need of redemption.  Evidence of this fall 

into sin can be seen particularly in one of the systems in man’s body: the immune 

system.  Over the past years, mankind has seen a sharp increase in the number and 

kinds of diseases it faces.  However, we know that upon the return of Christ, our 

bodies will be glorified and made completely whole. 
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Understandings 
Students will understand that: 

1. Living organisms have an 
intricate and ordered design; 

2. Structure and function of living 
organisms are directly linked; 

3. Living organisms are structured 
in a hierarchical order of 

complexity; 

4. The immune system responds in 
a predictable way to external 

threats. 

Essential Questions 
1. How can living organisms be 

described or understood in 

terms of their characteristics? 

2. Why do living organisms function 
so efficiently? 

3. How has the cell theory 
advanced our understanding of 

living things? 

4. How does the organization of 
the bodies of living organisms 

allow them to survive in their 

environments? 

5. How would the body function 
differently in the absence of any 

component of the immune 

system? 

6. Has the fall into sin had an 
impact on the functioning of the 

human body? 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms:  

o antibody, antigen, bacteria, 

cell wall, cell membrane, cells, 

circulatory system, 

chloroplast, cytoplasm, 

diffusion, digestive system, 

excretion, gas exchange, 

gastric juice, immune, 

metabolism, mitochondrion, 

mucus, nucleus, nutrients, 

organ, organ system, 

organelles, organisms, 

osmosis, pathogen, 

phagocytic white blood cells, 

reproduction, respiratory 

system, ribosome, tertiary 

defence system, tissue, toxins, 

vacuole, viruses, white blood 

cells; 

� Characteristics of living things; 

� The cell theory; 

� The structure and function of 

cell organelles; 

Skills: Students will be able to: 
� Differentiate between various 

cell types (e.g. plant, animal 

and bacteria); 

� Use a compound light 

microscope; 

� Demonstrate safe dissection 

techniques by doing an actual 

(or virtual) dissection; 

� Create diagrams or models of 

cells and organ systems; and, 

� Show respect for the living 

things of creation. 

� The parts of a compound light  
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Stage 2:  Assessment Evidence 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Cell Tour: 
� Goal: 

o Your goal is to sell a tour of the cell. 

� Role: 
o You are a travel agent for Cell Travel. 

� Audience: 
o The general public 

� Situation: 
o You have been asked to design a tour of the cell during which 

tourists will be visiting major attractions in the cell.  The tour is not 

merely for site-seeing, but also to give tourists an understanding of 

the major components of the cell. 

� Product, Performance, and Purpose: 
o You are to create a travel brochure or presentation that will 

highlight the tour and persuade people to attend. 

� Standards and Criteria for Success: 
o Your proposed tour must be persuasive, scientifically accurate, and 

reflect on the order and complexity of God’s creation. 

o Your brochure must include: 
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Quizzes/Tests: 

1. Key terms related to cell and 
microscope 

2. Diffusion and osmosis 

3. Body system hierarchy 

4. Immune system 

Academic Prompts: 

1. Discuss the effect of the cell 
theory on our understanding of 

living organisms. 

2. Compare the cell or human 
body to a city or factory. 

3. Compare and contrast the 
cell’s systems and functions with 

those of the human body. 

4. Explain the effect of removing 
one component of the immune 

system. 

Other Evidence (observations, 

work samples, dialogues): 

� Observation of microscope use 

and care. 

� Observation of dissection 

techniques. 

 

Student Self-Assessment, Peer 

Review: 

� Peer review of lab work. 

� Of all the brochures created, 

which would be voted the most 

popular to take. 

� In-class discussion on: 

o The effect of the Fall on the 

functioning of the human 

body; and 

o The necessity of all 

components of the immune 

system. 
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Stage 3:  Teaching and Learning Activities 

 

 
Teaching and Learning Experiences 

1. Begin with an entry question: “For an organism to survive in a certain 

environment (e.g. hot/cold, wet/dry, still/moving) what physical features would 

it require and what functions would its body need to carry out?”  H 

2. Post the essential questions on a bulletin board and distribute a copy to 

students.  W 

3. Introduce and discuss the unit performance task including a review of the 

marking rubric.  W 

4. Key vocabulary terms are introduced as needed by the various learning 

activities and performance tasks.  Students read and discuss relevant selections 

from the textbook to support the learning activities and tasks.  E 

5. Discuss and reflect on entry question (1.) Present concepts on the 

characteristics of living things and the structure and function of cells.  E 

6. Using compound microscopes have students work in pairs observing 

organisms found in pond water.  Students should identify the type of organism 

and its cell structures or signs of life.  E 

7. Have students evaluate one another’s use of compound microscopes 

including handling and storage.  E, E-2 

8. Have students reflect on the lab considering the following questions, “How 

did this lab help to reinforce your understanding of the cell? What limitations did 

you encounter during the lab?”  R, E-2 

9. Quiz on various terms relating to cell organelles and microscope parts.  E 

10. Students participate in a role-play of diffusion and osmosis.  Have them start in 

a tight group on one side of the room and move in a direction of their 

choosing.  E 

11. Have students evaluate their movement in the diffusion role-play based on 

the following idea: “Compare/contrast your movement and that of your 

classmates to the movement of molecules during diffusion and osmosis.”  R 

12. Quiz on diffusion & osmosis.  E 

13. Students compare the cell organelles and their functions to a factory or city 

and to the human body and its systems.  E, R 

14. Students complete an actual or virtual dissection of a pig or other mammal 
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exploring the major body systems.  E 

15. Have students assess their own dissection techniques.  E-2 

16. Students complete a concept map of one of the four major body systems.  In 

a jigsaw activity have students consolidate their concept map into a group 

concept map of the human body, taking note of similar concepts that appear 

in different systems.  E, R 

17. Quiz on body system hierarchy.  E 

18. Challenge students with the question, “Has sin affected the functioning of the 

body?”  H 

19. Have students consider the question, “How would the body function 

differently in the absence of any component of the immune system?”  E, R 

20. Quiz on immune system.  E 

21. Students work in pairs to complete their performance task.  E 

22. Peer evaluation of the performance tasks.  E-2 

23. Conclude the unit with a test.  E 

 



 July 2009 RCDC Science Curriculum Development Project 

 - 188 - Section Three: Unit Plans 

Grade 8: Physical Science: Optics 

 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Explore ways in which science and technology have been used in: 

o building society; 

o both beneficial and harmful ways; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology. 

Introduction:   
In the beginning, God created light and saw that it was good.  Though creation 

groans under sin, light continues to give evidence of God’s handiwork.  Light and 

waves continue to be used to illuminate, communicate, and transport.  This unit 

focuses on waves and wave theory, leading to a specific focus on light and optics.  

Through this unit we will gain an understanding of the characteristics of light and 

other electromagnetic waves.  In addition, we will see how the human eye has 

been magnificently designed to make use of this part of God’s creation.  The 

evidence of sin shows up in various ailments and eye disorders. 
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Understandings 
Students will understand that: 

1. Waves behave in a predictable 
and consistent manner; 

2. The properties of light provide 
opportunities for various 

technological applications; 

3. The characteristics of light can 
be extended to other forms of 

electromagnetic radiation; 

4. The human eye is a small but 
complex component of the 

human body; and 

5. The functioning of the human 
eye has been greatly affected 

by the fall into sin. 

Essential Questions 
1. Does wave behaviour reflect 

God’s covenant with creation? 

2. How have humans used the 
properties of light in their cultural 

mandate? 

3. Why are the properties of light 
important in understanding and 

utilizing different forms of 

electromagnetic radiation? 

4. What features and functions of 
the eye demonstrate the 

presence of God, the Master 

Designer? 

5. How does the functioning of the 
eye reflect our fall into sin?  

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o amplitude, angle of 

incidence, angle of reflection, 

angle of refraction, blind spot, 

concave, converging, 

convex, cornea, crest, 

diverging, electromagnetic 

radiation, energy, focal point, 

frequency, gamma rays, 

infrared, iris, lens, microwaves, 

normal, opaque, optic nerve, 

pupil, radio waves, refraction, 

retina, sclera, spectrum, 

translucent, transparent, 

trough, visible light, ultraviolet, 

wave, wavelength, X-rays; 

� Properties of waves i.e. 

reflection, refraction, and 

energy transfer; 

� Properties of light i.e. 

characteristics, transmission, 

reflection, absorption, 

refraction; 

� The electromagnetic spectrum; 

� Types and applications of 

electromagnetic radiation; 

Skills: Students will be able to: 
� Use dissection equipment 

safely; 

� Use a ray box; 

� Use a microscope; 

� Use mirrors and lenses; and, 

� Show respect for the living 

things of creation. 

� The parts of the eye;  
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Stage 2:  Assessment Evidence 

 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Optical Instrument: 
� Goal: 

o Your goal is to design and promote a new set of anti-theft store 

mirrors. 

� Role: 
o You are a design engineer for the ICU Optiks Corp. 

� Audience: 
o The target audience is convenience store owners. 

� Situation: 
o You need to convince convenience store owners of the 

effectiveness and cost-efficiency of your sets of store mirrors. 

� Product, Performance, and Purpose: 
o You need to design a set of mirrors that would allow store owners to 

have a good view of any part of their store.  The set of mirrors 

should also remain low in cost. 

o You will be required to make a proposal in which you include 

diagrams showing the location and orientation of each mirror, the 

number of mirrors required to view the entire store from the front till, 

and the way each mirror produces an image (i.e. size, location and 

orientation). 

� Standards and Criteria for Success: 
o Your mirror set should: 

� provide a view of the entire store from the front till, and 

� produce useful images. 

o Your instrument proposal should: 

� provide cost-effective use of the given materials, and 

� be persuasive. 

Quizzes/Tests: 

1. Key terms (parts of the eye, 
properties of waves, properties 

of light) 

2. Cornea-lens-retina system 

3. Optical systems 

Academic Prompts: 

1. Evaluate how humans have 
used the properties of light in 

their cultural mandate. 
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Stage 3:  Teaching and Learning Activities 

 

 

 

Teaching and Learning Experiences 

1. Introduce the unit via discrepant events involving optical illusions.  The following 

items (from Educational Innovations, www.teachersource.com) could be 
used:  H 

o The Mirage 

o Disappearing Coin Bank 

o Shrinking Coin Bank 

o The Disappearing Beaker 

These can be referred to at appropriate times during the unit to illustrate 

properties discussed in class. 

2. Post the essential questions on a bulletin board and distribute a copy to 

students.  W 

3. Introduce and discuss the unit performance task including a review of the 

marking rubric.  W 

4. Key vocabulary terms are introduced as needed by the various learning 

activities and performance tasks.  Students read and discuss relevant selections 

from the textbook to support the learning activities and tasks.  E 

5. Students perform laboratory experiments demonstrating the properties of 

waves including:  E 

o Use of a ripple tank and oscillating motor to generate waves. 

o Use of a spring to demonstrate wave properties by generating 

� longitudinal waves by compressing and stretching the spring. 

� transverse waves using motion perpendicular to the spring. 

� waves on a spring with one fixed end and with one end tied to a string.

� transverse waves on a spring to knock an object over.  

6. Students prepare lab reports to draw conclusions, consolidate concepts and 

reflect on prior learning.  E, R 

7. Students self- and peer-assess performance in completion of the lab.  E-2 

8. Quiz on wave properties.  E-2 

9. Introduce the topic of light and connect it to the prior knowledge on waves 

by placing a radiometer on an overhead projector.  Describe the structure of 

the radiometer and have students hypothesize as to why the vanes move.  H, R 
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10. Students use a spectroscope or prism to break visible light into its various 

components colours.  E 

11. Students construct a pinhole camera.  Students draw diagrams of images 

formed by the pinhole camera to illustrate properties of light.  E 

12. Students complete a concept map of waves and light.  Students should take 

note of common properties.  E, R 

13. Students determine the ability of materials to transmit light by aiming a light 

source (i.e. ray box) at various materials.  Students arrange the materials 

according to opacity.  E, R 

14. Quiz on properties of light.  E-2 

15. Working in pairs, students investigate:  E, R 

o the properties of lens systems using ray boxes and various lenses. 

o the properties of mirror systems using ray boxes and various mirrors. 

o the behaviour of light at interfaces between media using transparent 

materials (solid and liquid) of various densities. 

16. Students reflect on the investigations considering the following questions, “How 

did this lab help to reinforce your understanding of the behaviour of light?  

What limitations did you encounter during the lab?”  R, E-2 

17. Students create a table to summarize, compare and contrast images formed 

by: E 

o concave and convex lenses. 

o concave and convex mirrors. 

18. Students should include examples or predictions as to where each type of 

system could be used.  R 

19. Quiz on lens and mirror systems.  E-2 

20. Students perform an actual or virtual dissection of an eyeball, identifying each 

part. Students reflect on design of the eyeball as it demonstrates the presence 

of God, the Master Designer.  E 

21. Students assess their own dissection techniques.  E-2 

22. Divide the class into two groups.  One group takes apart an old microscope 

while the other examines the parts of a model of the eye.  Each group should 

prepare a poster presentation on the parts of the microscope or eye, and 

describe the function of each part.  Students conclude the activity by creating 

a T-chart to identify similarities and differences.  E 

23. Students perform research on a particular vision defect including what causes 

the defect and how this might be corrected.  The research is presented as a 

formal report, demonstration, poster, or other such production.  E 

24. Students self- and peer-assess the presentations.  E-2 

25. Quiz on the structure and functioning of an eyeball.  E-2 

26. Students brainstorm technologies that use electromagnetic radiation.  Students 

choose one of the technologies, describe its functioning based on the 

properties of light, and argue for or against its use based on the potential 

positive and negative effects.  E, R 

27. Have students complete their performance task.  E, R 

28. Conclude the unit with a test.  E-2 
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Grade 8: Physical Science: Fluids 
and Dynamics 

 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Explore ways in which science and technology have been used in: 

o building society; 

o both beneficial and harmful ways; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology.  

Introduction:   
God has created things in such a way that they will always interact with one 

another.  Even at an atomic level, particles act in a consistent pattern reflecting 

God’s covenant with creation.  Objects’ forms and properties change depending 

on the composition and pattern of molecules found within.  Despite the corruption 

of creation, substances, specifically fluids, continue to act in a reliable way due to 

God’s continued reign over His world.  Due to this, humans can also use these 

properties to fulfill their cultural mandate. 
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Understandings 
Students will understand that: 

1. The effects of forces form the 
basis of actions and interactions 

between objects and within 

systems; 

2. The pattern of behaviour in 
substances is the result of the 

consistent properties described 

in the kinetic molecular theory; 

3. The density of objects is 
dependent on the variations in 

their physical properties; 

4. The kinetic molecular theory 
allows us to understand and 

explain the relationships 

between pressure, 

temperature, area, and force in 

fluids; and, 

5. People can use the consistent 
properties of fluids to construct 

useful systems and identify 

problems in natural systems. 

Essential Questions 
1. In what ways do objects interact 

physically due to the forces in 

and around them? 

2. How has the kinetic molecular 
theory advanced our 

understanding of the behaviour 

of substances? 

3. How can fluids be understood in 
terms of the complex 

interactions of temperature, 

area, pressure and force? 

4. Why is the understanding of 
fluids and their properties 

essential to fulfilling our creation 

mandate? 

 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o area, compression, 

condensation, convection, 

density, evaporation, 

expansion, force, friction, 

gravitation, hydraulic, 

magnetic, mass, melting, 

pneumatic, pressure, 

solidification, sublimation, 

volume, weight; 

� Types of forces; 

� Pairs of objects that apply 

forces on each other; 

� The relationship between mass 

and weight; 

� Balanced and unbalanced 

forces on a single object; 

� The kinetic molecular theory; 

� Solids, liquids, and gases; 

� Changes of state; 

Skills: Students will be able to: 
� Use balances, graduated 

cylinders, thermometers, spring 

scales; 

� Demonstrate appropriate 

behaviour with syringes; and, 

� Calculate density. 

� Mass, volume, and density;  
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Stage 2:  Assessment Evidence 
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Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Pneumatic or Hydraulic System: 
� Goal: 

o Your task is to develop a user manual for a pneumatic or hydraulic 

system. 

� Role: 
o You are a design engineer for the PH Systems, Inc. 

� Audience: 
o The target audience is owners of your company’s hydraulic or 

pneumatic systems. 

� Situation: 
o You need to inform owners as to the set up and operation of a 

hydraulic or pneumatic system. 

� Product, Performance, and Purpose: 
o You need to produce a manual to accompany pneumatic or 

hydraulic systems when delivered to customers.  The manual must 

include a diagram of the system, a description of the manner in 

which it works and a simple troubleshooting guide. 

� Standards and Criteria for Success: 
o Your manual should 

� provide an overview diagram of the system, 

� be user-friendly in the sense that it is easy to understand, simple 

to follow, and organized in a logical sequence, and 

� provide detailed instructions on the operation of the system 

and possible troubleshooting for common difficulties. 

Quizzes/Tests: Academic Prompts: 
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Stage 3:  Teaching and Learning Activities 

 
 

Other Evidence (observations, 

work samples, dialogues): 

� Observe lab technique. 

� In-class discussion on the design 

of the eye and the effect of the 

Fall on its functioning. 

 

Student Self-Assessment, Peer 

Review: 

� Peer review of lab work. 

� Peer- and self-evaluation of 

performance task. 

 

Teaching and Learning Experiences 

1. Introduce the unit via discrepant events involving forces and fluids.  The 

following could be used:  H 

o Cartesian divers, 

o Boiling water with ice, 

o Placing dry ice into a beaker of warm water and pouring off the dry ice, 

o Compressing a pop can using atmospheric pressure, 

o Interweaving phone book pages and trying to pull the books apart (use a 

spring scale to measure force). 

2. Post the essential questions on a bulletin board and distribute a copy to 

students.  W 

3. Introduce and discuss the unit performance task including a review of the 

marking rubric.  W 

4. Key vocabulary terms are introduced as needed by the various learning 

activities and performance tasks.  Students read and discuss relevant selections 

from the textbook to support the learning activities and tasks.  E 

5. Students investigate forces using a variety of systems.  These will include 

electrostatic forces, magnetic forces, and mechanical forces.   E 

6. Students will reflect on the forces they investigated using questions such as, 

“What do these forces do? What are the effects of a force?”  E, R 

7. Students, with guidance, will develop demonstrations of gravity and of the force 

of friction.  The demonstration must include different situations illustrating the 

effect of gravity on heavy or light objects, aerodynamic and non-aerodynamic 

objects; and the force of friction on smooth and rough surfaces.  E 
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8. Students will reflect on the demonstration by 

o answering questions related to which objects travelled faster and/or farther 

and why.  E 

o suggesting improvements that could be made to the experiment to get 

better results.  E-2 

o discussing whether the same results might be found or noticed in a vacuum.  

E, R 

9. Using a hovercraft or cart, have students pull an object or another student both 

at constant motion and at a changing motion.  The force exerted should be 

measured using a spring scale.  Students will analyze the results by drawing 

diagrams to illustrate the forces acting on the system.  The activity should be 

concluded by students reflecting on what happens when forces on a system 

are balanced or unbalanced.  E, R, E-2 

10. Quiz on forces and their effects.  E-2 

11. Particle Theory of Matter Demonstration:  H, E, R, E-2 

o Gradually heat a frozen margarine/popcorn mixture to show the particle 

theory of matter as it relates to solids, liquids and gases.  Demonstration 

taken from: 

galileo.phys.virginia.edu/Education/outreach/8thgradesol/ParticleTheor

yFrm.htm 
12. Students reflect on the Particle Theory of Matter Demonstration using the 

following questions:  R 

o How does this particle theory allow us to make sense of other properties of 

matter? 

o How does this allow us to reflect with awe on God’s covenant relationship 

with creation? 

13. Students draw a concept map to show:  E, R 

o states of matter, 

o the processes that link the states, and  

o whether energy is added or removed during those processes. 

14. Quiz on Particle Theory of Matter and changes of state.  E-2 

15. Students calculate the density of regularly and irregularly shaped objects 

using calculation of volume and water displacement.  E 

16. Students reflect on their density experiment to determine what improvements 

could be made to the experiment.  R, E-2 

17. Students respond to demonstrations of changes in volume due to changes in 

temperature by: 

o describing patterns in the results and summarizing that pattern in a theory,  E 

o extending the pattern to determine how the density of the objects might 

change,  E 

o linking the pattern back to their understanding of the Particle Theory of 

Matter.  R 

o reflecting once again on this connection to the Particle Theory as evidence 

of God’s covenant faithfulness to His creation.  R 

18. Through demonstrations using squirt guns, balloons and other compressible 

items, have students explain in detail what happens when a force is exerted 

against solids, liquids or gases and how this relates to pressure.  This should be 
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explained using the Particle Theory of Matter.  E, R 

19. Students should connect their conclusions about changes in volume due to 

temperature and changes in pressure due to compression and expansion in 

order to draw a conclusion regarding the relationship between temperature 

and pressure.  This can take place through an in-class discussion and can be 

reinforced via the drawing of a concept map.  E, R 

20. Quiz on the relationships between changes in temperature, volume and 

pressure on solids, liquids and gases.  E-2 

21. Students work in pairs to complete their performance task.  E 

22. Peer evaluation of the performance tasks.  E-2 

23. Conclude the unit with a test.  E 
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Grade 8: Earth and Space Science: 
Water Systems on Earth 
 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and interrelatedness of God’s world; 

� Understand that Science is possible only because of God’s covenantal 

faithfulness to creation; 

� Explore ways in which science and technology have been used in:  

o building society; 

o both beneficial and harmful ways; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; 

� Develop an understanding of scientific terminology; and, 

� Build awareness about problematic areas in science. 

Introduction:   
Water is essential to all life on earth.  From the composition of bodies to the shaping 

of environments, water plays a critical role in God’s work of creation.  Although, 

throughout history, water has clearly had catastrophic impacts, it is also the 

substance that helps to maintain the sustainability of the Biosphere and the surface 

features of the Earth.  Humans have also been able to fulfill part of their cultural 

mandate through the proper study and use of aquatic environments. 



 RCDC Science Curriculum Development Project July 2009 

 Section Three: Unit Plans  - 203 - 

Understandings 
Students will understand that: 

1. Certain features of oceans are 
important to their composition, 

organization, and function on 

Earth; 

2. Many forces play a role in the 
function of water and ice as a 

landscape changer; 

3. The productivity and distribution 
of species in aquatic 

environments is dependent 

upon the characteristics of 

water in that location. 

4. Humans have the important 
task of studying and using water 

in a stewardly, Christian manner. 

Essential Questions 
1. How do the characteristics of 

oceans affect their composition 

and organization? 

2. How can oceans affect different 
facets of the Earth? 

3. In what ways can water affect 
the surface of the Earth? 

4. How have water systems been 
affected by our fall into sin? 

5. How can we, as Christians, 
demonstrate our cultural 

mandate through the study and 

use of water? 

6. Which aspects of productivity 
and species distribution in 

aquatic environments are 

affected by the characteristics 

of water? 

 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o arêtes, climate, convection, 

crevasse, density, deposition, 

erosion, erratics, eskers, fiord, 

freezing point, glaciers, 

gravity, ground water, 

hanging valley, horns, 

hydrologist, iceberg, landslide, 

melting, moraines, ocean 

current, outwash, salinity, 

striations, tectonic processes, 

tsunami, turbidity currents, 

weathering (chemical, 

biological, physical); 

� Sources of fresh water; 

� Properties of salt water and 

fresh water; 

� Effect of ocean currents and 

winds on regional climates; 

� Effect of water and ice on 

surface features; 

� Weathering and erosion; 

� Evidence and effects of 

glaciation; 

Skills: Students will be able to: 
� Use the Internet for research; 

� Use given criteria for evaluating 

evidence and sources of 

information (e.g., identify 

supporting or refuting 

information and bias); 

� Relate cause to effect; 

� Assess human impact; and, 

� Demonstrate respect and 

sensitivity for the environment 

as part of God’s creation. 

� Impact of waves, tides, and  
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Stage 2:  Assessment Evidence 

 

 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Life as a Water Molecule: 
� Goal: 

o To scrapbook your life as a water molecule. 

� Role: 
o You are a water molecule. 

� Audience: 
o The target audience is your family and friends. 

� Situation: 
o You want to show off your life as a water molecule, from your 

inception at the beginning of time, highlighting several moments of 

your life. 

� Product, Performance, and Purpose: 
o You will create a scrapbook of the moments of your life in order to 

show family and friends the many wonderful journeys you have 

participated in. 

� Standards and Criteria for Success: 
o Your scrapbook needs to be scientifically accurate and reflect the 

intricacy and design of God’s creation. 

Quizzes/Tests: 

1. Key Terms 

2. Fresh & Salt Water 

3. Weathering & Erosion 

4. Aquatic Environments 

Academic Prompts: 

1. Describe the cause/effect 

relationship as it applies to 

water, ice and earth’s surface. 

2. Evaluate how humans have 

fulfilled their cultural mandate 

in their use and study of water. 

3. Evaluate websites & their 
evidence or perspective 

regarding the water cycle. 

Other Evidence (observations, Student Self-Assessment, Peer 
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Stage 3:  Teaching and Learning Activities 

 

 

 

Teaching and Learning Experiences 

1. Take two glasses or pitchers of water: one with salt water and one with fresh 

water (do not tell the students the difference).  Compare buoyancy of similar 

objects in the two types of water.  Compare temperatures of a two identical 

samples of slush (crush ice in a blender), one of which has an added quantity of 

salt.  Compare the boiling points of fresh and salt water.  Ask students for 

possible explanations for differences in observations.  H 

2. Post the essential questions on a bulletin board and distribute a copy to the 

students.  As an alternate method, develop the essential questions with the 

students through discussion.  W 

3. Introduce and discuss the unit performance task including a review of the 

marking rubric.  W 

4. Using the work from #1, have students develop a Venn diagram comparing 

and contrasting properties and sources of fresh water and salt water.  E, R 

5. Have students evaluate certain websites and their evidence or perspective on 

the water cycle.  E, R 

6. Key vocabulary terms are introduced as needed by the various learning 

activities and performance tasks.  Students read and discuss relevant selections 

from the textbook to support the learning activities and tasks.  E 

7. Quiz on Fresh and Salt Water.  E 

8. Using a convection glassware tube or smoke chamber, explore the concept of 

convection.   Have students predict the outcome of the test prior to completing 

the experiment.  After they are done, have them compare the actual results to 

their initial predictions and rethink any misconceptions they may have had.  E, R, 

E-2 

9. Using the idea of convection from #8, have students work in small groups to find 

information about a specific ocean current or gyre and how it affects the 

climate of nearby areas.  In a jigsaw activity, have the students share their 

knowledge with others.  Student should then construct a map of the ocean 

currents and other information discovered during the activity.  E, R 

10. Take students for a walk outside to examine the effect of weathering on 

different objects (cracks, exposure, etc.).  Have students explain how these 

things have happened.  H 
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11. Using a sand table or trough fill with sand, run water along the sand to 

demonstrate erosion.  Have students brainstorm for ideas on how water and ice 

cause weathering and erosion.  H, E 

12. Quiz on Weathering and Erosion.  E 

13. Using their list of terms on glaciation, have students examine pictures and/or 

specific websites and correctly identify and label each feature and explain 

how it was formed.  E, R 

14. Using a shallow, clear tank of water, have students drop a marble in the water, 

push a block of wood back and forth through the water, tap on the bottom of 

the tank with their fingers, and blow on the surface of the water.  With each 

demonstration, have students respond to the following questions: “What is 

happening?  What are you simulating?”  E, R 

15. Students brainstorm how tides are generated.  Have them draw diagrams to 

show the position of the Sun and moon in relation to hide and low tides.  E 

16. Have students work in pairs to describe the effects of waves, tides and water 

flow on land surface features.  Have them also consider the following questions:

o How have humans played a role in increasing water damage to surface 

features? R 

o How can we reduce water damage? R 

o Have you, with your lifestyle, had any impact on these factors? E-2 

o How can you fulfil your creation mandate, as stewards of creation, in this 

regard? E-2 

17. Have students work in small groups and consider a simple aquatic food web in 

a specific environment.  Using the food web, their knowledge of the properties 

of water, and ideas from human impacts, get the students to list factors that 

would affect the productivity and species distribution in their given aquatic 

environment.  Have each group present their findings to the class and compare 

results.  E, R, E-2 

18. Have students complete their performance task.  E 

19. Quiz on Aquatic Environments.  E 

20. Unit test.  E 
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Grade 9: Life Science: Reproduction 

 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and interrelatedness of God’s world; 

� Understand that Science is possible only because of God’s covenantal 

faithfulness to creation; 

� Explore ways in which science and technology have been used in: 

o building society; 

o both beneficial and harmful ways; 

� Examine presuppositions that have shaped the development of science and 

technology; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; 

� Develop their abilities to critically evaluate the work of scientists and the 

technologies they develop and to examine whether they act responsibly in 

their development and use; 

� Develop an understanding of scientific terminology; and, 

� Build awareness about problematic areas in science. 

Introduction:   
Within God’s work of creation, He has created the process of reproduction so that 

all living things can perform the mandate God has given them: “Be fruitful and 

increase in number and fill … the earth” (Genesis 1:22).  Man was also given a 

suitable helper, through the creation of woman, and the same mandate.  With the 

fall into sin, the reproduction of and within organisms has become corrupted.  

However, in His covenant faithfulness, God continues to guide the various 

reproductive processes of all living things.  Humans have discovered ways to use 

technology to aid or inhibit reproduction of organisms and cells.  These 

technologies demonstrate both the creative and corruptive nature of mankind. 
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Understandings 
Students will understand that: 

1. The components and processes 
within cells affect the 

reproduction of them; 

2. Many external influences can 
affect the genetic makeup of 

cells in a variety of ways; 

3. Life begins at conception; 

4. Humans have had a great 
impact on reproduction; 

5. God has created species in 
such a way that there is always 

an advantageous method of 

reproduction. 

Essential Questions 
1. How do the characteristics of 

cells aid in their reproduction? 

2. How does cellular reproduction 
demonstrate God’s faithfulness? 

3. How has the Fall led to improper 
functioning of reproduction? 

4. When does life begin? 

5. In what ways do humans 
demonstrate their cultural 

mandate in reproductive 

technology? 

6. In what ways do reproductive 
technologies confirm the fall into 

sin? 

7. Why do some species 
reproduce sexually, while others 

reproduce asexually? 

 
 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o binary fission, budding, 

cancer, cell cycle, 

chromosomes, DNA, 

embryonic development, 

fertilization, fragmentation, 

gametes, genes, meiosis, 

mitosis, nucleolus, sexual and 

asexual reproduction, stem 

cells, vegetative 

reproduction, zygote; 

� Contents of the nucleus; 

� Relationship between genes 

and proteins; 

� Changes to cell membrane 

and nucleus during the cell 

cycle; 

� Cancer; 

� Sexual and asexual 

reproduction; 

� Type(s) of reproduction; 

� Adaptability of organisms; 

� Zygote formation (fertilization); 

� Stem cells in embryonic 

development; 

Skills: Students will be able to: 
� Use microscopes; 

� Apply the relationship between 

scientific principles and 

technology; 

� Consider and critique diverse 

opinions; 

� Explain how the characteristics 

of cells aid in their 

reproduction; 

� Describe how the 

characteristics of cells 

demonstrate God’s faithfulness; 

� Explain how the Fall has caused 

improper reproductive 

functioning; 

� Defend their position on when 

life actually begins; and, 

� Explain how reproductive 

technology is being used 

positively and negatively. 

� When life begins; and,  
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Stage 2:  Assessment Evidence 

 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. New Technology: 
� Goal: 

o The goal is to convince parliament about the need to support or 

ban a certain type of reproductive technology. 

� Role: 
o You are a politician. 

� Audience: 
o The target audience is the rest of parliament. 

� Situation: 
o A new type of reproductive technology has been developed but, 

because of its unfamiliarity, moral and ethical issues may arise. 

� Product, Performance, and Purpose: 
o You will create an oral presentation to persuade the rest of 

parliament that the new reproductive technology should either be 

supported or banned. 

� Standards and Criteria for Success: 
o Your presentation must: 

� be scientifically accurate; 

� be persuasive; and, 

� demonstrate an understanding of the will of god in this area. 

Quizzes/Tests: 

1. Key Terms (sexual 
reproduction, asexual 

reproduction) 

2. The nucleus 

Academic Prompts: 

1. Compare and contrast sexual 

and asexual reproduction in 

terms of function and 

benefits/drawbacks. 

2. Describe how cellular 

reproduction demonstrates 

God’s faithfulness. 

Other Evidence (observations, 

work samples, dialogues): 

� Observe microscope use. 

Student Self-Assessment, Peer 

Review: 

� Peer evaluation of presentation. 

In-class discussion on when life 
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Stage 3:  Teaching and Learning Activities 

 

 

 

Teaching and Learning Experiences 

1. Have students work through an activity on the nucleus of the cell:  H 

o Give a small history of the study of the cell and its nucleus.  Explain how very 

little can be clearly determined about the nucleus: it is a scientific “black 

box”. 

o Provide students with a sealed black box with a small hole in the top and 

some type of item inside, a cotton ball, a drinking straw, some clear tape, 

and a wooden skewer. 

o Have student use their straw (attached to the cotton ball with the tape) and 

then their skewer to “feel around” the box and try to describe and draw 

the item found within. 

2. Get students to make comparisons between the activity they have just 

completed and how scientists study and learn about the cell’s nucleus. E, R 

3. Post the essential questions on a bulletin board and distribute a copy to the 

students.  As an alternate method, develop the  essential questions with the 

students through discussion.  W 

4. Introduce and discuss the unit performance task including a review of the 

marking rubric.  W 

5. Key vocabulary terms are introduced as needed by the various learning 

activities and performance tasks.  Students read and discuss relevant selections 

from the textbook to support the learning activities and tasks.  E 

6. Using the activity from #1 and 2, present concepts on the contents of the 

nucleus and the relationships among the nucleus, chromosomes, genes, 

ribosomes, and proteins.  Explain how these, along with the cell membrane and 

cytoplasm play a role in cell division.  E, R 

7. Quiz on the nucleus.  E-2 

8. Reflect on the these two ideas: 

o How does cellular reproduction reflect God’s faithfulness to creation?  E, R 

o How has the fall into sin affected cellular reproduction? E, R 

9. From #8b, introduce students to the concept of mutations and cancer.  E 

10. Have students examine prepared microscope slides of different stages of cell 

division (mitosis and cytokinesis).  Get them to draw out and label each of the 

stages and to describe the different changes that occur during each stage.  E, 

R 

11. Instruct the student on the stages of meiosis.  Have students discuss and 

complete Venn diagrams of the similarities and differences between mitosis 
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and meiosis.  E, R 

12. Quiz on key terms related to meiosis and mitosis.  E-2 

13. Discuss the following question in class: “When does life begin?”  Have students 

come up with reasons for their choices.  H, E, R, E-2 

14. Have students examine prepared slides of gametes and early stages of 

embryonic development.  Have students compare egg and sperm cells and 

explain differences in size, shape, and function, have them compare the 

development at different stages of embryo development, and have them 

compare these to what they might observe in human cells and tissues.  E, R 

15. Students will work in small groups to research different types of reproductive 

technologies (e.g. in vitro fertilization, artificial insemination, cryonics, cloning, 

stem cell research).  From these groups, students will present their findings to the 

classmates through a jigsaw activity.  E, R 

16. In-class discussion on the benefits and drawbacks of certain types of 

reproductive technologies, focusing on: 

o How do humans demonstrate their cultural mandate through reproductive 

technology? E, R 

o How do reproductive technologies, and their use, confirm and demonstrate 

our fall into sin?  E, R 

17. Check for understanding and progress of performance task.  R, E-2 

18. Have students complete their performance tasks.  E, E-2 

19. Peer evaluation of performance tasks.  E-2 

20. Instruct students on different types of asexual reproduction.  Display pictures of 

each type of asexual reproduction.  Have student identify the type of 

reproduction and explain their choice.  E, R 

21. Have students compare asexual reproduction to sexual reproduction in terms 

of characteristics, advantages, and disadvantages of each.  R 

22. Quiz on sexual and asexual reproduction.  E 

23. Provide students with examples of organisms in specific situations and have 

them describe which type of reproduction would be most advantageous and 

why.  R 

24. Unit Test.  E-2 
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Grade 9: Physical Science: Atoms, 
Elements, and Compounds 

 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Explore ways in which science and technology have been used in building 

society; 

� Examine the presuppositions that have shaped the development of science 

and technology; 

� Consider the historical development of science and scientific discoveries; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology.  

Introduction:   
Despite creation groaning under sin, we still see it opened before us as a beautiful 

book bearing witness to the power and majesty of God.  While we tend to focus on 

the macro level of items we can see, this same majesty is conveyed in the sub-

microscopic setting of the atom.  Seeing the order and predictability in the 

structure of the atom allows us to understand the order and predictability we see 

around us at the macro level.  Understanding the structure and behaviour of the 

atom allows us to understand something of the behaviour and properties of 

chemistry and electricity.  With this understanding, we become more capably 

equipped to fulfill our creation mandate. 
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Understandings 
Students will understand that: 

1. The development of modern 
atomic theory has led to a 

deepened understanding of 

the order of God’s creation; 

2. The organization of the periodic 
table is an illustration of the 

consistency and reliability of 

God’s covenant with creation; 

3. A common shorthand notation 
is necessary for the 

communication of chemical 

formulas for elements and 

compounds; and 

4. Predictable properties and 
changes in matter can be 

observed because of steady 

and regular properties of 

subatomic particles. 

Essential Questions 
1. How is the development of the 

modern atomic theory 

interconnected with advances 

in technology and societal 

development? 

2. How can the development of 
the modern periodic table be 

seen in light of our creation 

mandate? 

3. How are chemical formulas 
derived from the periodic table 

and its organization? 

4. Why is the kinetic molecular 
theory necessary for the 

understanding of physical and 

chemical properties of 

substances? 

 
 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms:  

o alkali metal, alkaline earth 

metal,  atom, atomic mass, 

atomic number, Bohr  model, 

conductivity, covalent 

compounds,  density, 

electron, element, halogens, 

ionic  compounds, mass, 

melting/boiling point,  

molecule, multiple ion charge, 

metal, metalloid, neutron, 

noble gases, non-metal,  

polyatomic ions, proton, state, 

subatomic  particles, volume; 

� The properties and states of 

matter; 

� Physical and chemical change; 

� The subatomic particles, their 

properties, and their location; 

� The principles of the Bohr 

model; 

� The importance of the Bohr 

model to our understanding of 

chemistry; 

Skills: Students will be able to: 
� Create models of atoms and 

ions; 

� Draw Bohr models; 

� Use the periodic table and 

common ion chart; 

� Write chemical formulas and 

symbols; and, 

� Name chemical compounds. 

� The periodic table;  
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Stage 2:  Assessment Evidence 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Discovery of a New Element: 
� Goal: 

o Your task is to present your discovery of a previously unknown 

element to the chemical community. 

� Role: 
o You are a research chemist for a large university. 

� Audience: 
o Your target audience is the chemical community via scientific 

journals. 

� Situation: 
o You need to summarize the findings of your studies and experiments 

in order to appropriately introduce your new element. 

� Product, Performance, and Purpose: 
o The presentation of your new element must include relevant data 

(atomic number, atomic mass, boiling point, melting point, density, 

etc.), chemical and physical properties, and possible uses for your 

element. 

� Standards and Criteria for Success: 
o Your journal article should: 

� be written in the form of a formal report with all aspects 

included (abstract, introduction, materials and methods, 

results, and conclusion); 

� include all essential data as a summary of the properties of the 

newly discovered element; and, 

� reflect on and discuss the properties of this new element as a 



 RCDC Science Curriculum Development Project July 2009 

 Section Three: Unit Plans  - 217 - 

 

 

 

Stage 3:  Teaching and Learning Activities 

 

 

Quizzes/Tests: 

1. Key terms 

2. Particle theory of matter 

3. Atomic theory 

4. Periodic table 

5. Chemical symbols and 
formulas 

Academic Prompts: 

1. Evaluate the effect of 
developments in atomic theory 

on our understanding of 

substances and their 

behaviour. 

2. Discuss connections between 
the modern atomic theory and 

advances in technology. 

Other Evidence (observations, 

work samples, dialogues): 

� Observe lab technique. 

� Discuss states of matter and 

changes of state on the basis of 

the kinetic molecular theory of 

matter. 

� Discuss the modern periodic 

table as a fulfillment of our 

cultural mandate 

Student Self-Assessment, Peer 

Review: 

� Peer and self-evaluation of lab 

work. 

� Self-evaluation of performance 

task. 

 

 

Teaching and Learning Experiences 

1. Introduce the unit using dramatic demonstrations of chemical and physical 

changes:  H 

o Calcium chloride “baggies” e.g. hot packs (exothermic chemical change) 

o Potassium chloride/urea “baggies” e.g. cold packs (endothermic chemical 

change) 

o Alka-Seltzer rockets (chemical change forming a gas) 

o Elephant toothpaste (exothermic chemical change forming a gas) 

o Dissolving Styrofoam in acetone (physical change that is easily mistaken for a 

chemical change) 

Most of these will illustrate chemical changes while some will initially or only 

illustrate physical changes. 

2. Post the essential questions on a bulletin board and distribute a copy to 

students.  W 

3. Introduce and discuss the unit performance task including a review of the 

marking rubric.  W 

4. Key vocabulary terms are introduced as needed by the various learning 

activities and performance tasks.  Students read and discuss relevant selections 

from the textbook to support the learning activities and tasks.  E 
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5. Review prior material by forming a concept map on the kinetic molecular 

theory relating it to changes of state of matter.  W 

6. In groups, students research elements in the same column of a periodic table, 

paying particular attention to properties such as density, melting point, boiling 

point, colour of chemicals, crystal structure, solubility and reactivity.  The 

research can be presented via a poster presentation.  The poster presentations 

should be shown in class so that each group can determine how some of its 

discovered properties form trends across the table.  The project should be 

accompanied by a reflection on the order in creation specifically related to 

trends discovered by the students during their research.  E, R, E-2 

7. Students complete a Comparison Chart (Appendix 29) for chemical and 

physical changes.  Based on their completed chart, students sort examples of 

changes as chemical or physical changes and support their choices using 

criteria for these changes.  E, R 

8. Quiz on physical and chemical changes.  E-2 

9. Students construct a timeline on the development of atomic theory.  The 

timeline must include developments in technology necessary for discoveries in 

the field of atomic theory as well as changes in societal development that 

would have promoted or hindered discoveries in atomic theory.  E, R 

10. Students present and peer-assess timelines.  R, E-2 

11. Students build accurate three dimensional mobiles of Bohr models for different 

elements.  Peer- and self-assess the models.  R, E-2 

12. Introduce isotopes and atomic notation by performing Eggium activity 

(www.brighthub.com/education/k-12/articles/11042.aspx).  Reinforce the use of 

standard atomic notation through worksheets that require students to 

determine a number of aspects of the structure of the atom based on the few 

aspects already provided.  E, R 

13. Quiz on Atomic Theory.  E-2 

14. Students perform an investigation activity in which they organize their own 

periodic table: 

o Students are given a set of nuts (hex nuts and wing nuts) and bolts (hex bolts 

and carriage bolts).  They are asked to measure the length, diameter and 

mass of all items and then categorize them in a manner of their choosing 

on a table containing four rows of five cells.  From this table, students will 

plot the mass of their item versus its number on the table (starting with #1 in 

the top left corner).  E 

o Students compare results to determine which organizational method is 

better.  Is there a trend in the table?  Can that trend be noticed in the 

graph? How could the organization be improved so that items with 

common properties are in the same area?  R, E-2 

15. Students colour blank periodic tables according to the following groupings:  E 

o Metals, non-metals, metalloids (including the staircase) 

o Hydrogen, Alkali Metals, Alkaline Earth Metals, Chalcogens, Noble Gases, 

Halogens, Lanthanides, and Actinides 

16. Students summarize common properties of the groups of elements in a chart, 

focusing especially on the properties of the noble gases.  Students reflect on the 

properties listed in the chart by responding to the questions:  E, R 
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o How do the other groups differ from the group of noble gases? 

o What would have to occur to the elements in the other groups to become 

like the noble gases? 

17. Students reflect on their learning using the following:  E, R, E-2 

o Describe some of the many ways in which the periodic table indicates the 

presence of a Master Designer and also indicates that our God is a God of 

order. 

o How does our knowledge of the organization of the periodic table help us 

to carry out our creation mandate? 

18. Quiz on the Periodic Table.  E-2 

19. To reinforce understanding of writing and naming chemical compounds, 

provide students with ten different elements that form positive ions and 10 that 

form negative ions (polyatomic ions can be included).  Have students predict 

possible combinations of ions from these by naming them and writing their 

formulas.  Have students demonstrate their arrangements to classmates.  The 

cards and arrangements will be evaluated for:  E, R, E-2 

o The correct number of ion cards for each compound, 

o Their correct name and chemical formula. 

20. Students work to complete their performance task.  E 

21. Display and peer evaluation of performance tasks.  E-2 

22. Conclude the unit with a test.  E 
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Grade 9: Physical Science: 
Characteristics of Electricity 
 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Explore ways in which science and technology have been used in building 

society; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology. 

Introduction:   
The exercising of dominion over God’s creation involves not only observing creation 

for what it is, but also developing the resources given to us in creation.  Together, 

the discovery, use, and development of electricity form an excellent example of 

this dual task.  As man has discovered concepts in electricity, he has also used 

these discoveries to develop technologies that allow for the further development of 

society.  In this unit, students will focus on understanding the basic characteristics of 

electricity that are common to the development of electrical applications. 
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Understandings 
Students will understand that: 

1. The modern atomic theory is 
essential for understanding the 

principles of static electrical 

charges; 

2. Current electricity is dependent 
on the activities and energies 

of subatomic particles; 

3. Modern circuitry is developed 
using the advantages of series 

and parallel circuits; and 

4. The exercising of Christian 
stewardship requires an 

understanding of the 

relationship between electrical 

energy and power 

consumption. 

Essential Questions 
1. Why can the atomic theory and 

the kinetic molecular theory of 

matter be seen as the bases for 

understanding electrostatics? 

2. How do the properties and 
activities of subatomic particles 

allow us to understand current 

electricity? 

3. How can the characteristics of 
series and parallel circuits be 

used to construct electrical 

circuits for a variety of 

applications? 

4. How can we exercise Christian 
stewardship with respect to 

electrical energy and power 

consumption? 

 
 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o acetate, amperes, coulombs, 

current, electric force, 

electrons, electrostatics, 

energy, joules, kilowatt·hours, 

ohms, Ohm’s Law, power, 

resistance, series and parallel 

circuits, static charge, Van de 

Graff generator, voltage, volts; 

� Static electrical charges; 

� The relationships between 

charged objects; 

� Electricity; 

� The movement of charged 

particles; 

� Electric current; 

� Resistance and voltage; 

� Ohm’s Law; 

� Series and parallel circuits; and 

� Power and energy consumption. 

Skills: Students will be able to: 
� Measure voltage and current 

using appropriate equipment; 

� Construct series, parallel, and 

combined electrical circuits for 

a variety of applications; 

� Demonstrate Christian 

stewardship in electrical 

consumption; 

� Perform calculations; and, 

� Draw circuit diagrams. 
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Stage 2:  Assessment Evidence 

 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Electrical Engineer: 
� Goal: 

o Your goal is to develop a wiring diagram for a kitchen and one 

other room in a house, as well as the connection to the breaker 

panel and electrical supply. 

� Role: 
o You are an electrical engineer working on a house plan. 

� Audience: 
o Your target audience is the electrical subcontractor who will be 

installing the electrical circuitry in a house. 

� Situation: 
o You need to present a workable schematic diagram to the 

electricians wiring the home. 

� Product, Performance, and Purpose: 
o You need to draw a schematic diagram that is clear and 

understandable using appropriate symbols.  The diagram will 

indicate locations of switches and electrical outlets (including the 

type of outlet).  A brief written summary will be included justifying 

the type of circuit you have designed for the purposes intended. 

� Standards and Criteria for Success: 
o Your diagram should: 

� be drawn using proper schematic symbols; 

� clearly indicate whether a circuit (or a portion of a circuit) is 

parallel or series; 

� illustrate proper connections to the breaker panel and 

electrical supply to the house; and, 

� provide a clear and concise justification for your choices in 

wiring as you did. 

Quizzes/Tests: 

1. Key terms 

2. Electrostatics 

3. Ohm’s Law 

4. Series and Parallel Circuits 

5. Power and Energy 
Consumption 

Academic Prompts: 

1. Compare and contrast the 
properties of series and parallel 

circuits in terms of total 

resistance, total and branch 

current, and total and branch 

voltage. 

2. Describe residential and 
industrial applications of static 

electricity. 
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Stage 3:  Teaching and Learning Activities 

 

 

 

Teaching and Learning Experiences 

1. Introduce the unit using a Balloon Electroscope:  E, H 

o Tie two blown up balloons together with thread and allow them to hang 

next to each other.  Students record what is happening and draw a sketch. 

o Rub each balloon with wool and move one balloon next to the other while 

they are still held by the thread.  Students record what is happening and 

draw a sketch. 

o Have students predict what will happen if you mist each balloon with water.  

Mist the balloons with water and have the students record what is 

happening. 

2. Demonstrate Static Electricity by moving a 2x4 with a charged rod:  balance 

the 2x4 on a watch glass to reduce friction.  Bring a charged rod close to one 

side of the 2x4 to try to move it.  H 

3. Post the essential questions on a bulletin board and distribute a copy to 

students.  W 

4. Introduce and discuss the unit performance task including a review of the 

marking rubric.  W 

5. Key vocabulary terms are introduced as needed by the various learning 

activities and performance tasks.  Students read and discuss relevant selections 

from the textbook to support the learning activities and tasks.  E 

6. Students create a concept map on atomic structure.  Students present concept 

maps to share their recall and understanding.  E, R, E-2 

7. Students perform experiments to determine the manner in which charged 

objects react to each other when:  E 

o Objects of the same material are rubbed with the same material. 

o Objects of different materials are rubbed with different materials. 

8. In reflecting on their experiment, students respond to the following questions:  E, 

R 

o Which objects attracted?  Which repelled? 

o What conclusions can be drawn about the charges formed on objects 

when rubbed with materials and the manner in which these charged 

objects behave?  State as a theory. 

9. Using a Whimhurst generator, turn the generator slowly and then faster.  Have 
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students write observations and then respond to the following: In which case 

does the spark jump a greater distance?  Suggest an explanation.  E 

10. Quiz on Electrostatics.  E-2 

11. Demonstrate a thermocouple, photoelectric cell and piezo-electric device 

while connected to a galvanometer, ammeter or multi-meter.  H 

12. Students respond to the demonstration by hypothesizing what created the 

current.  E, R 

13. Students use batteries or cells, loads, connecting wires, and switches to form 

both series and parallel circuits according to specification.  E, R 

o Measure the current through each circuit as more loads are added. 

o Calculate the total resistance in each circuit using Ohm’s Law and the 

voltage provided to the circuit. 

o Measure the voltage drop over various loads to determine the current 

flowing through the load using Ohm’s Law. 

o Draw the circuit using a schematic diagram. 

o Have fellow students peer-assess the effectiveness of the design.  E-2 

14. Invite a guest speaker from the local hydro company to speak about:  E, R, E-2 

o Sources of electrical energy for the hydro company. 

o The efficiency of these sources. 

o The manner in which electrical energy is measured. 

o The cost of electrical energy. 

o Suggestions for reducing the use of electrical energy. 

o Current developments in reducing waste in producing electrical energy 

and in reducing dependence on electrical energy. 

Have students respond to the presentation by considering in a journal entry 

how our current use of creation manifests the fall into sin.  How could we 

exercise proper Christian stewardship in our electric power construction?  What 

improvements could be made at school in that regard? 

15. Have students complete their performance task.  E 

16. Conclude the unit with a test.  E 
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Grade 9: Earth and Space Science: 
Space Exploration 
 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might 

take joy and delight in what God has made; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and interrelatedness of God’s world; 

� Understand that Science is possible only because of God’s covenantal 

faithfulness to creation; 

� Explore ways in which science and technology have been used in building 

society; 

� Examine presuppositions that have shaped the development of science and 

technology; 

� Consider the historical development of science and scientific discoveries; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; 

� Develop their abilities to critically evaluate the work of scientists and the 

technologies they develop and to examine whether they act responsibly in 

their development and use; 

� Develop an understanding of scientific terminology; and, 

� Build awareness about problematic areas in science. 

Introduction:   
“The heavens declare the glory of God; the skies proclaim the work of His hands.” 

(Psalm 19:1)  God demonstrates His awesome power and covenant faithfulness in 

the formation, composition, and characteristics of the solar system, stars, and 

universe.  He has also filled us with the curiosity so that we could explore and more 

fully appreciate the wondrous work He has done.  Throughout history, mankind has 

developed theories on the origin and functioning of the solar system and universe, 

some of which reveal clear proof of our fallen nature.  However, with the view we 

get of these “heavenly” realms, we are also given a small glimpse of the surpassing 

glory of our God. 
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Understandings 
Students will understand that: 

1. Mankind carries out its cultural 
mandate in the study and 

exploration of space. 

2. God’s awesome power and 
faithfulness is evident in the 

composition and operation of 

the universe. 

3. The theory of the formation of 
the solar system and universe is 

dependent upon worldview. 

Essential Questions 
1. How can humans carry out their 

cultural mandate in studying 

and exploring the universe? 

2. How do characteristics, 
movements and interactions of 

celestial objects demonstrate 

God’s awesome power and 

faithfulness in creation? 

3. How does worldview affect the 
way in which one will explain the 

formation of the universe, solar 

system, or earth/moon system? 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o asteroids, axis tilt, Big Bang, 

colonization, comets, 

constellations, Copernicus, 

galaxies, Kepler, moons, 

nebulae, planets, probes, 

Ptolemy, revolution, rotation, 

satellites, solar and lunar 

eclipses, spectroscopes, star 

clusters/types, Sun, telescopes, 

terraforming; 

� Technologies advance 

understanding of the solar 

system, stars, and universe; 

� Components of the universe 

and solar system; 

� Significance of earth’s rotation, 

revolution, and axis tilt; 

� Celestial sphere in relation to 

constellations and their location; 

� Motion of constellations, planets, 

moons, sun, asteroids, and 

comets; 

� Solar and lunar eclipses; 

� Implications of space travel; 

and, 

� Different explanations of the 

origin of the universe. 

Skills: Students will be able to: 
� Illustrate astronomical 

phenomena; 

� Consider and critique different 

perspectives regarding the 

universe and its origins; 

� Identify ethical considerations 

associated with space travel; 

� Defend a biblical explanation 

of the origin of the universe; 

� Describe how humans can 

carry out their cultural 

mandate in studying and 

exploring the universe; and, 

� Explain how the solar system 

displays God’s faithfulness to His 

creation. 
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Stage 2:  Assessment Evidence 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Astronomical Reporter: 
� Goal: 

o The goal is to report on the findings of an historical astronomer. 

� Role: 
o You are a reporter for The Globe. 

� Audience: 
o Your audience is the general public, who would read this paper. 

� Situation: 
o An astronomer has recently made a huge discovery and you have 

been commissioned by your editor to report it. 

� Product, Performance, and Purpose: 
o Your article should detail the discovery made by the astronomer, its 

importance to the understanding of the universe at that time, and 

include any appropriate diagrams. 

� Standards and Criteria for Success: 
o Your article should: 

� be scientifically accurate; 

� demonstrate a clear perspective of the importance of this 

discovery; and, 

� empathize with societal understanding of the universe during 

that time period. 

 

The following task is written as a summary in the GRASPS form. 
� Construct a mind map organizing all the components of the universe, 

using diagrams and links to connect the terms.  Maps should include all 

appropriate terms arranged to clearly show the constituent parts of the 

solar system, our galaxy, the local group of galaxies and finally, the 

universe. 

Quizzes/Tests: 

1. Key Terms 

2. The Solar System 

3. The Constellations 

4. Origin of the Universe 

Academic Prompts: 

1. Defend a biblical explanation 

of the origin of the universe. 

2. Explain how worldview can 

affect the way in which one 

explains the origin and 

functioning of the universe, 

solar system, and Earth. 

Other Evidence (observations, Student Self-Assessment, Peer 
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Stage 3:  Teaching and Learning Activities 

 

 

 

Teaching and Learning Experiences 

1. Present a slide show of images taken from outer space (by the Hubble 

Telescope or from the International Space Station).  Have students describe: 

o A description of what they see in each image. E 

o How this lends to their understanding of God’s character.  H, E-2 

2. Indicate to students (during #1) that only 5% of the density of the universe is 

actually made up of “normal” matter.  H 

3. Post the essential questions on a bulletin board and distribute a copy to the 

students.  As an alternate method, develop the essential questions with the 

students through discussion.  W 

4. Introduce and discuss the unit performance task including a review of the 

marking rubric.  W 

5. Key vocabulary terms are introduced as needed by the various learning 

activities and performance tasks.  Students read and discuss relevant selections 

from the textbook to support the learning activities and tasks.  E 

6. Using the work from #1, introduce different types of technologies (e.g. 

telescopes, spectroscopes, satellites, probes, robotic devices) used to explore 

space.  E 

7. Use a gas discharge tube apparatus and spectroscopes or diffraction gratings 

or a virtual demonstration from a website to observe the unique spectra of light 

produced by different glowing gases.  Relate this to the work scientists do in 

studying the elements that make up different stars.  E, R 

8. Have students place their index finger at arm’s length in front of their face.  With 

one eye closed, have them line their finger up with an object across the room.  

Without moving, have them switch eyes and describe what they see.  The shift 

that should be apparent can be compared to the shift that is “apparent” from 

Earth as we look at the same star during different times of the year.  Relate this 

to the methods that astronomers use to measure distances to nearby stellar 

objects (stellar parallax).  E, R 

9. Provide small groups of students with three sets of cards to match up: one set 

with illustrations or photos of stellar objects, one set with descriptions, and the 

third set with names.  Have students work in their groups to organize and match 

the appropriate cards together.  E, R, E-2  

10. Have students compare explanations of different origins of the universe (e.g. Big 

Bang Theory, Creation (Young Earth, various Old Earth), Native & Early Period 
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ideas).  Have them consider how worldview has affected the way in which 

different people have explained the origin of the universe.  E, R 

11. Check for understanding and progress of the performance task.  E 

12. Instruct students on the formation of solar systems and stars. E 

13. Quiz on Origin of the Universe.  E-2 

14. Go out into a field with students and have them do a role-play on the location 

of the Sun and different planets in the solar system (to scale).  Then have the 

students come back to class and make a scale drawing of what they 

completed on the field.  E, R 

15. Have students consider and answer the following questions: E, R 

o What causes day and night? 

o What causes seasons? 

o What causes stars and constellations to change position in the sky 

throughout the night? 

o Except for circumpolar constellations, why don’t we see the same 

constellations at night during the year? 

o Why doesn’t the north star change position in the sky? 

16. Have students research and draw out diagrams of the types of eclipses.  E 

17. Quiz on the Solar System.  E-2 

18. Have students construct a star chart and assign homework to them of going out 

at night to locate specific constellations.  Have them describe the location of 

the constellation in the sky.  Have them consider why certain constellations 

were not visible.  E, R 

19. Quiz on Constellations. E-2 

20. Challenge students with the question “How do characteristics, movements and 

interactions of celestial objects demonstrate God’s awesome power and 

faithfulness in creation?”  Have students either discuss this in class or write a short 

assignment answering this question.  R, E-2 

21. Instruct students on the implications, rewards, and risks of space travel as well as 

on new ideas for interplanetary travel.  Have students consider these questions: 

o How can humans carry out their cultural mandate in studying and exploring 

the universe? R, E-2 

o What are some ethical considerations associated with space travel? R, E-2 

22. Have students complete and present their performance task. E 

23. Peer and selt-evaluation of performance task.  E-2 

24. Unit Test.  E-2 
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Grade 10: Life Science: 
Sustainability of Ecosystems 

 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and interrelatedness of God’s world; 

� Understand that Science is possible only because of God’s covenantal 

faithfulness to creation; 

� Explore ways in which science and technology have been used in both 

beneficial and harmful ways; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; 

� Develop an understanding of scientific terminology; and, 

� Build awareness about problematic areas in science. 

Introduction:   
God has designed an intricate and astounding world.  Since the beginning of 

creation, all living things have interacted together and been affected by a variety 

of non-living factors in very reliable ways.  God continues to show his love and 

faithfulness in upholding and guiding the processes in His creation.  Due to the fall 

into sin, man has been responsible for the corruption and destruction of the world 

around him.  However, we are still responsible as stewards to cultivate and preserve 

this world that our Lord has given us. 
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Understandings 
Students will understand that: 

1. The earth is composed of 
complex systems resulting from 

interactions between biotic and 

abiotic components. 

2. Humans, after the Fall, have a 
great impact on the functioning 

of ecosystems, especially in the 

sense of bioaccumulation. 

3. Natural environments are 
variable, dependent upon both 

internal and external forces. 

4. Humans have a cultural 
mandate to nurture creation. 

Essential Questions 
1. What effect do abiotic 

components have on biotic 

elements in a system? 

2. How could you test the effect of 
an abiotic factor on the 

development of a biotic factor? 

3. In what ways do organisms in an 
ecosystem interact with one 

another? 

4. How do the biogeochemical 
cycles display God’s faithfulness 

in creation? 

5. How have humans affected the 
general health of ecosystems 

following the fall into sin? 

6. How is equilibrium altered or 
maintained in an ecosystem? 

7. In what ways can we fulfill our 
cultural mandate to nurture 

creation? 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o abiotic, aeration, adaptive 

radiation, bioaccumulation, 

biodegradation, biome, biotic, 

climax community, carbonate, 

commensalism, decomposers, 

denitrification, ecological 

succession, ecosystem, food 

chains, food pyramids, food 

webs, heavy metals, keystone 

species, lightning, mutualism, 

nitrification, natural selection, 

nutrients, parasitism, PCBs, 

pesticides, pH, phosphorus, 

photosynthesis, potassium, 

predation, proliferation, 

symbiosis, trophic levels; 

� Abiotic and biotic elements in 

ecosystems; 

� Cycling of carbon, nitrogen, 

oxygen, and phosphorus; 

Skills: Students will be able to: 
� Use given criteria for evaluating 

evidence and sources of 

information (e.g., identify 

supporting or refuting 

information and bias); 

� Formulate a reasoned position; 

� Demonstrate ethical behaviour; 

� Relate cause to effect; 

� Assess human impact; 

� Show respect and sensitivity for 

the environment; and, 

� Conduct experiments. 

� Ecosystems with similar  
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Stage 2:  Assessment Evidence 

 

 

 

 

Performance Tasks/Projects: 

The following tasks are written as summaries in the GRASPS form. 
� Design and perform an experiment that would demonstrate how 

changing a single given abiotic factor would affect a living organism. 

� Debate a topic in ecology (global warming, responsible use of 

resources, effect of industry on a given area, etc.). 

Quizzes/Tests: 

1. Key Terms 

2. Biomes 

3. Biogeochemical Cycles 

4. Food Webs & Pyramids 

Academic Prompts: 

1. Evaluate how humans have 

fulfilled or failed to fulfill their 

cultural mandate in terms of 

ecology. 

2. Evaluate the effects of 

bioaccumulation on species 

within certain habitats. 

3. Describe the impact of things 

such as foreign species, 

pollution, and habitat 

destruction on ecosystems. 
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Stage 3:  Teaching and Learning Activities 

 

 

 

Teaching and Learning Experiences 

1. Show alternating “before” and “after” pictures of different locations.  Have 

students consider the following:  H 

o In each situation, what is the “normal” environment of the location? E, R 

o How have humans had an impact in each location? E, R 

o How does this reflect mankind’s fall into sin and its effect on creation? R, E-2 

o What role could we play in, in each situation, to help fulfil our cultural 

mandate to nurture creation? R, E-2 

2. Post the essential questions on a bulletin board and distribute a copy to the 

students.  As an alternate method, develop the essential questions with the 

students through discussion.  W 

3. Introduce and discuss the performance tasks including a review of the marking 

rubrics.  W 

4. Have student consider the ethical implications of changing abiotic factors for 

living things and design their lab accordingly. R 

5. Check, during the term, to ensure that students are developing an appropriate 

lab.  E 

6. Key vocabulary terms are introduced as needed by the various learning 

activities and performance tasks.  Students read and discuss relevant selections 

from the textbook to support the learning activities and tasks.  E 

7. Have students complete a Think-Pair-Share activity constructing a concept map 

using terms such as biotic, abiotic, biome, ecosystem, food chain, food web, 

and food pyramid.  E 

8. Have students complete a comparison chart of the major global biomes.  Have 

students study a number of climatographs and determine the biome that would 

be associated with each climatograph.  Have students connect the idea of 

biome location to geographic location.  E, R 

9. Quiz on Biomes.  E-2 

10. Instruct the students on different types of relationships (mutualism, 

commensalisms, parasitism, predation, and competition).  Provide students with 

photograph or video samples of different relationships.  Have them identify and 
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describe the relationship involved in each case.  E, R 

11. Have students complete their performance task (experiment of changing an 

abiotic factor and determining the effect on a living organism).  E-2 

12. Peer evaluation of experiment (design and completion).  E-2 

13. Have students conduct a lab that investigates “A Decaying Log Community”. 

This might be a field trip or an independent study.  Have students describe the 

location of the log and describe evidence that suggests it is decaying.  Have 

them make observations and sketches regarding the log community.  Students 

should consider: 

o What plants and animals depend on the log for life?  How do they depend 

on the log for life?  E, R 

o Not all organisms living in the community were identified.  Explain. R 

o How does the previous item relate to our task in creation? R, E-2 

o Design a food web for the organisms identified and identify the types of 

relationships (producer, herbivore, carnivore, omnivore, detritivore, 

decomposer) R, E-2 

14. Quiz on Food Webs & Pyramids.  E-2 

15. Instruct students on the types of nutrient cycling.  Have them relate nutrient 

cycling to previous information on food webs. E, R 

16. Have students consider the essential question: How do the biogeochemical 

cycles display God’s faithfulness in creation?  R 

17. Quiz on Biogeochemical Cycles.  E-2 

18. Have students research and bring in articles relating to how changes in abiotic 

factors (e.g. drought, flooding, changes in ocean current patterns, extreme 

weather) impact living things in an ecosystem.  Post these different articles up 

on a bulletin board.  When looking for articles, students should be taught and 

encouraged to find articles from reputable magazines or websites.  Students 

should give a short explanation for why their article fits the criteria.  E, R 

19. Have students brainstorm for ideas on natural situations that would require 

species to adapt.  Have them consider methods that species would use to 

adapt to their environment and what would happen if they were unable to 

adapt.  E, R 

20. Following #19, instruct the students on concepts of natural selection, 

proliferation, predator/prey cycle, ecological succession, climax community, 

extinction, and adaptive radiation.  E, R 

21. Review the hook activity from #1.  R 

22. Do a role-play activity on bioaccumulation.  Go out to the gym or a field and 

split your class into three groups (zooplankton, fish, osprey).  There should be 

three times as many fish as osprey and three times as many zooplankton as fish 

(e.g. in a class of 26, there would be two osprey, six fish, and eighteen 

zooplankton).  Take macaroni or cut out pieces of cardboard (30 pieces per 

student).  Split these into two groups (2/3 plain and 1/3 coloured).  Provide 

each organism with a brown paper bag as a “stomach”.  When they “feed”, 

they have to place the food in the paper bag.  Have zooplankton feed on 

prepared food on their own for 30 seconds, then stop them.  Then allow fish to 

feed on zooplankton for 15-20 seconds, while also allowing zooplankton to 

continue feeding.  If a zooplankton gets consumed, they sit outside the area.  

Stop them.  Then have osprey feed for 10-15 seconds, while the others continue 
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to feed.  If anyone gets “consumed”, they sit outside the area.  Have them stop 

and count up the numbers of each type of food in their bags.  Use this lab to 

introduce the concepts of bioaccumulation and biomagnification.  E, R 

   UNC Superfund Basic Research Program 

www.ie.unc.edu/erp/resources/PCB_Biomagnification_Activity_with_signs.pdf 

23. Have students consider the effect of biomagnification on individual organisms 

and on their ecosystems.  They should also consider how humans, in their fallen 

state, play a role in this process.  R 

24. Introduce students to other impacts that humans have on their ecosystems (e.g. 

habitat loss through agriculture, urbanization, and deforestation; introduced 

species; pollution; overexploitation of resources).  Have students consider 

methods that could be used to reduce human impact and help to fulfil our 

creation mandate as stewards of creation.  E, R, E-2 

o Have students assess their own impact on their local environment using a 

questionnaire.  E-2 

o Have students consider ways that they could, individually, reduce their 

ecological footprint.  E-2 

25. Have students complete their performance task (debate on a topic in ecology, 

dealing with sustainability).  E-2 

26. Self-evaluation of debate.  E-2 

27. Unit Test.  E-2 
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Understandings 
Students will understand that: 

1. The structure and composition 
of matter is based on the 

structure and components of 

individual atoms; 

 

Essential Questions 
1. Why is the understanding of 
atomic structure necessary for 

understanding the structure of 

matter? 

2. How can substances be 
predicted and classified on the 

basis of their component atoms? 

2. The subatomic structure and 3. Why is the structure of a 

Grade 10: Physical Science: 
Chemical Reactions and 
Radioactivity 

 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might 

take joy and delight in what God has made; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world;  

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology. 

Introduction:   
In the previous course, Grade 9 Science, students were able to see the majesty of 

God’s creation in the subatomic structure of matter.  In this course, students have 

the opportunity to see how the structure and order of creation are further 

maintained in the reactions that occur between atoms.  Both the reaction itself, as 

well as the results of the reaction can be predicted with relative accuracy based 

on God’s faithfulness to His covenant with creation.  Even the conservation of mass 

points us to the Creator who designed an incomprehensibly complex system that 

contains all man requires in his service to God. 
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Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o acids, alpha particle, atomic 

number, atoms, bases, beta 

particle, Bohr diagrams, 

bromothymol blue, catalyst, 

combustion, compounds, 

concentration, conservation of 

mass, covalent bonding, 

decomposition, electron, 

fission, fusion, gamma 

radiation, half-life, indigo 

carmine, inorganic, ionic 

bonding, ions, isotope, Lewis 

diagrams, light, litmus paper, 

mass number, methyl orange, 

molecules, neutralization (acid-

base), neutron, organic, 

phenolphthalein, polyatomic, 

proton, radioactive decay, 

salts, single and double 

replacement, surface area, 

symbolic equations, synthesis, 

valence electron; 

Skills: Students will be able to: 
� Draw and interpret Bohr 

models; 

� Draw and interpret Lewis 

diagrams for compounds 

containing single bonds; 

� Name and write chemical 

formulae for common ionic 

and covalent compounds, 

using appropriate terminology; 

� Use standardized tests for acids 

and bases; 

� Write and balance chemical 

equations; 

� Write and balance nuclear 

equations; 

� Use molecular models; 

� Use the periodic table and ion 

charts; and, 

� Demonstrate respect for 

precision. 

� Acids, bases, and salts;  
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Stage 2:  Assessment Evidence 

 

 

 

Performance Tasks/Projects: 

The following tasks are written as summaries in the GRASPS form. 
� Design, perform, and report on a laboratory experiment which 

illustrates the effect of temperature, concentration, catalyst and 

surface area on the rate of reaction. 

� Prepare a 4-5 slide presentation on the discovery, development, uses, 

benefits, and drawbacks of using selected organic compounds.  A 

reflection will be included relating the above to the fulfillment of our 

cultural mandate. 

Quizzes/Tests: 

1. Key terms 

2. Ionic and covalent 

compounds 

3. Chemical Reactions 

4. Radioactivity 

Academic Prompts: 

1. Classify real-world reactions as 
one of synthesis, 

decomposition, single and 

double displacement, 

neutralization, or combustion. 

2. Use symbols to create 
analogies representing 

reactants and products of each 

of the reaction types and 

present these in a poster. 

3. Design a model which illustrates 
the concept of half-life in 

radioactive decay. 

Other Evidence (observations, Student Self-Assessment, Peer 
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Stage 3:  Teaching and Learning Activities 

 

 

 

Teaching and Learning Experiences 

1. Introduce the unit via demonstrations illustrating reactions, reactivity and factors 

affecting rates of reactions:  H 

o Burning Magnesium  (new substance as evidence of chemical change) 

o Penny in Nitric Acid (gas formed, change in solution colour, disappearance 

of penny) 

o Lead Nitrate and Potassium Iodide reaction (formation of a precipitate, 

appearance of bright colour) 

o Copper wire in Silver Nitrate solution (replacement reaction, appearance of 

silver deposit on copper wire) 

o Sodium reaction with water (use phenolphthalein indicator to follow 

reaction progress; production of a gas, exothermic reaction) 

o Reaction of barium hydroxide and ammonium thiocyanate (very 

endothermic reaction) 

o Reaction of new pennies (filed down to core on opposite sides) with 

Hydrochloric acid 

o Indicators –Hydrochloric acid in petri dishes on an overhead.  Add indicators 

and slowly add sodium hydroxide (colour change via indicators reveals 

chemical change) 

o Reaction of 30% Hydrogen peroxide with Potassium iodide (very exothermic 

reaction, enough to boil water in a kettle) 

o Reaction of Potassium iodide with Copper (II) sulphate pentahydrate (first 

while being crushed in a mortar, then after being dissolved in water; ionic 

reactions proceed better in solution) 

These can be referred to at appropriate times during the unit to illustrate 

properties discussed in class. 

2. Post the essential questions on a bulletin board and distribute a copy to 

students.  W 

3. Post the essential questions on a bulletin board and distribute a copy to 

students.  W 

4. Introduce and discuss the unit performance task including a review of the 

marking rubric.  W 

5. Key vocabulary terms are introduced as needed by the various learning 

activities and performance tasks.  Students read and discuss relevant selections 

from the textbook to support the learning activities and tasks.  E 

6. Students form a concept map of the Bohr model of the atom as a review of 
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prior learning.  Concept maps are shared with fellow students and peer 

assessed.  Include concepts such as protons, neutrons, electrons, masses of sub-

atomic particles, nucleus, valence, isotopes, standard atomic notation, atomic 

number, and atomic mass.  E, E-2 

7. Students develop analogies to explain ionic and covalent compound 

formation.  Analogies are presented in class and peer-assessed with a focus on 

how well the analogy holds and where the analogy breaks down.  E, R, E-2 

8. Students create a storyboard of the process of ionic and covalent bonding. The 

storyboard should include Bohr models of the molecules.  Storyboards are 

assessed using a rubric provided in the Appendices.  E, R 

9. Quiz on ionic and covalent compounds, Lewis dot diagrams.  E 

10. Students perform an experiment to distinguish acids, bases and salts on the 

basis of their conductivity; solubility in water; and reactivity with indicators, 

metals, carbonates, bicarbonates, etc.  E, R 

11. Students report their findings in a formal lab report.  The report will include a 

Venn diagram to summarize their information on acids, bases, and salts.  

Students share the Venn diagram with classmates and perform a peer-

assessment.  R, E-2 

12. Students construct a concept map of the periodic table focusing on the 

specific physical and chemical properties of the various groups.  E, R 

13. Students form a Compare/Contrast chart for organic and inorganic 

compounds.  Charts are assessed on the inclusion of chemical structures, uses 

and occurrences, types of bonding involved, and relationship to living things.  E, 

R, E-2 

14. Students create analogies representing the reactants and products of each 

of the reaction types and present these as a poster.  These are assessed using 

the Poster Presentation Scoring Guide (Appendix 25).  E, R 

15. Students perform a laboratory experiment in which they investigate the six 

different types of reactions.  The report must include the procedure, balanced 

equations for the reactions, and a practical example of each reaction from 

general knowledge or research.  E, R 

16. Students perform a laboratory experiment in which they investigate factors 

that control reaction rate.  Students reflect on the lab by providing:  E, R, E-2 

o Complete diagrams of what happened in the experiment. 

o Correct chemical names and formulas throughout. 

o Descriptions of what happened in each part of the experiment. 

o A conclusion as to which factor appeared to be the most significant based 

on their experiment. 

Students should compare their findings with classmates and peer-assess the 

procedures, results and conclusions of each other’s labs. 

17. Quiz on Chemical Reactions and Reaction Rates.  E-2 

18. Students research terms connected to radioactivity and use those terms in 

developing a model to illustrate the concept of half-life in radioactive decay.  

The model must include a graph plotting half-life data for an isotope.  E, R 

19. Quiz on Radioactivity.  E 

20. Have students complete their performance task.  E 

21. Conclude the unit with a test.  E 
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Understandings 
Students will understand that: 

1. There is a direct relationship 
among displacement, time 

interval, and velocity for objects 

in uniform motion; 

2. Data analysis and graphic 
displays reveal patterns and 

relationships among 

displacement, time interval, and 

velocity; 

 

Essential Questions 
1. How can displacement, time 
interval, and velocity be used to 

characterize uniform motion? 

2. How are data and graphic 
displays dependent on variations 

in displacement, time interval, 

and velocity? 

3. How can displacement, time 
interval, and velocity be used to 

demonstrate acceleration? 

 

 

Grade 10: Physical Science: In 
Motion 

 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and inter-relatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology. 

Introduction:   
Regarding motion through the eyes of faith allows us to see that even in this aspect 

of creation we have evidence of a loving God Who sustains his creation in its order.  

God has given us the ability to move – ability essential to fulfilling our cultural 

mandate.  As we observe motion, we see that it can also be described by simple 

laws that lead to understanding a great variety of situations.  Understanding these 

concepts allows us to devise technological applications that further assist us in 

fulfilling our tasks safely. 
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3. There is an interconnected 
relationship among 

acceleration, velocity, time 

interval, and displacement; 

and, 

4. The relationships among 
acceleration, velocity, time 

interval, and displacement can 

be demonstrated using 

examples, vectors, and 

formulas. 

4. What distinguishes uniform 
motion from non-uniform motion 

in the way they are illustrated 

through examples, vectors and 

formulas? 

 
 

 

 

Stage 2:  Assessment Evidence 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o acceleration, displacement, 

slope, time interval, uniform 

motion, velocity; 

� The relationship of displacement 

and time interval to velocity; 

� The motion of objects; 

� Uniform motion; 

� Acceleration due to gravity; 

and, 

� Acceleration: positive, negative, 

and zero. 

 

Skills: Students will be able to: 
� Calculate using vav  = ∆x/∆t; 

� Calculate using a = ∆v/∆t, 

where ∆v = vf -vi; and, 

� Demonstrate respect for 

precision. 

Performance Tasks/Projects: 

The following tasks are written as summaries in the GRASPS form. 
� Write a song about a scenario involving non-uniform motion.  The song 

must include the names, explanations and changes in the factors 

involved in non-uniform motion. 

Quizzes/Tests: 

1. Key terms 

2. Vectors 

3. Uniform Motion 

4. Acceleration 

Academic Prompts: 

1. Analyze problems (graphically 
and/or verbally) in terms of 

changes in displacement, 

velocity, and acceleration over 

time. 

 2. Reflect on the formulas and 
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Stage 3:  Teaching and Learning Activities 

 

 

 

 

Other Evidence (observations, 

work samples, dialogues): 

� Observe lab technique. 

� Displacement worksheets. 

� Demonstrating precision. 

Student Self-Assessment, Peer 

Review: 

� Peer and self-evaluation of lab 

work. 

� Self-evaluation of performance 

task. 

 

Teaching and Learning Experiences 

1. Introduce the unit via a design challenge:  The Amazing Race.  Students are to 

design a route for The Amazing Race using local attractions, merchants, etc.  

Maps of the local area (decided upon by the teacher) must be provided so 

that students can map the route that should be taken.  Using this route, students 

can calculate the total distance the contestants should have travelled in 

reaching the finish.  In addition, they should calculate the net distance 

(displacement) from starting point to end point.  Using these values, students 

can determine the average speed for the entire journey and the average 

speed (velocity) for the net trip.  The concepts “displacement” and “velocity” 

could be introduced at a later date. H 

2. Post the essential questions on a bulletin board and distribute a copy to 

students.  W 

3. Introduce and discuss the unit performance task including a review of the 

marking rubric.  W 

4. Key vocabulary terms are introduced as needed by the various learning 

activities and performance tasks.  Students read and discuss relevant selections 

from the textbook to support the learning activities and tasks.  E 

5. Students reflect on the introductory activity by answering the following 

questions: 

o What is the difference between the total distance travelled and the total 

straight-line distance from the starting point? Under what circumstances 

could these two be the same size? 

o Would either of these be the same if all motion was in exactly the opposite 

direction? 

Use the reflections to introduce the concepts of distance and displacement, 

and uniform motion.  E, R 

6. Assess students’ ability to differentiate the terms distance and displacement 

using various examples of motion.  E-2 

7. Quiz on uniform motion.  E-2 
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8. Students brainstorm various examples of motion that could be performed at 

school (e.g. biking, walking, running, skateboarding, throwing a ball, etc.). 

o The students will set up a series of these exercises and collect data on the 

different types of motion.  They should have data on at least three different 

rates.  The data must then be plotted on a graph of position vs. time.  

Ratios must be calculated for change in position vs. time interval.  Students 

should draw an appropriate best-fit line for the data.  E 

o Students should reflect on the data and results to find patterns or trends in 

the data that relate to the specific rate of motion and compare the 

plotted results for that rate to the results for other rates.  These should be 

included in the conclusion of the lab report.  R, E-2 

o The lab activity can be extended by having students solve a variety of 

problems dealing with objects travelling at uniform motion.  Comparisons 

could be made between the slope of the line on their graphs for the labs 

and the formula used to calculate the velocity in their problems.  E, R 

9. Demonstrate simple projectile motion for the students by tossing an object in 

the air and catching it as it returns to its original height.  Have students reflect on 

the demonstration by describing the motion of the object in terms of its 

displacement, velocities (initial, final, and changes in), and acceleration.  

(Students could perform a lab activity that demonstrates this.)  E, R 

o The demonstration (or lab activity) can be extended by having students 

solve a variety of problems dealing with accelerating objects.  E, R, E-2 

10. Quiz on non-uniform motion.  E-2 

11. Have students complete their performance task.  E 

12. Conclude the unit with a test.  E 
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Grade 10: Earth and Space Science: 
Energy Transfer in Natural Systems 

 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might: 

o take joy and delight in what God has made; 

o exercise their care-taking and reconciling responsibilities appropriately; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and interrelatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Examine the presuppositions that have shaped the development of science 

and technology; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology. 

Introduction:   
God has made creation in a faithful and reliable way, which is evident in the 

concept of thermal energy and its effects.  The principle of thermal energy and 

heat is not only apparent in the natural working of the earth but is also useful in life 

for humans. We see creation groaning under the weight of sin through the 

corruption of processes, such as climate – the possible result of human activities.  

Ultimately, we understand that God is in control and, in the end, will completely 

renew and restore all things to a glorious state. 
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Understandings 
Students will understand that: 

1. The transfer of thermal energy is 
dependent upon the 

interaction of molecules. 

2. Humans can fulfill part of their 
cultural mandate through the 

practical use of thermal energy. 

3. The characteristics and 
functions of the atmosphere are 

largely influenced by thermal 

energy. 

4. Humans, in their fallen state, 
have corrupted the normal 

functioning of climate and, as a 

result, many natural systems. 

Essential Questions 
1. How does the kinetic molecular 

theory relate to thermal energy 

and its transfer? 

2. In what ways can humans use 
thermal energy as part of their 

cultural mandate? 

3. What effects does energy 
transfer have on atmospheric 

conditions? 

4. How have humans, in their fallen 
state, corrupted the normal 

functioning of climate and, as a 

result, many natural systems? 

5. How is God’s hand evident in the 
changing of climates on earth? 

 

 

 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o atmosphere, conduction, 

convection, Coriolis effect, El 

Niño, greenhouse gases, heat, 

kilopascals, kinetic molecular 

theory, La Niña, ozone layer, 

permafrost, prevailing winds, 

thermal energy, tornado; 

� Heat and thermal energy; 

� Conduction and convection; 

� Energy absorption and radiation 

in the atmosphere; 

� Differential heating and 

prevailing winds; 

� Changes in air density; 

� Measurement of air pressure; 

� Human and natural influences 

on climate; and, 

� Climate affects natural systems.  

Skills: Students will be able to: 
� Illustrate energy transfer; and, 

� Use given criteria for evaluating 

evidence and sources of 

information (e.g., identify 

supporting or refuting 

information and bias). 
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Stage 2:  Assessment Evidence 

 

 

 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Climate Change Presentation: 
� Goal: 

o The goal is to convince the public about the future danger of a 

human activity that contributes to climate change. 

� Role: 
o You are a Christian environmentalist. 

� Audience: 
o Your audience is the general public. 

� Situation: 
o You have recently heard about a certain human activity (e.g. use 

of CFCs, use of thermal electricity generation, use of internal 

combustion engines, deforestation) that could potentially have a 

large impact on the local or regional climate. 

� Product, Performance, and Purpose: 
o You need to create a newscast, song, or speech that will persuade 

the public to change their behaviour. 

� Standards and Criteria for Success: 
o Your presentation should: 

� be clear, eloquent, polished, and persuasive; 

� be scientifically accurate; and, 

� demonstrate an understanding of god’s promise and demands 

in regards to climate and our role in creation. 

Quizzes/Tests: 

1. Key Terms 
2. Changing Characteristics of 

the Atmosphere 
3. Climate Change 

Academic Prompts: 

1. Evaluate how humans have 

fulfilled or failed to fulfill their 

cultural mandate in terms of 

climate. 

Other Evidence (observations, 

work samples, dialogues): 

� Weather Prediction Map Activity 

Student Self-Assessment, Peer 

Review: 

� Peer evaluation of presentation. 

� Self-evaluation of the way in 

which they have fulfilled their 

cultural mandate in terms of 

climate. 
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Stage 3:  Teaching and Learning Activities 

 

 

Teaching and Learning Experiences 

1. Set up three containers, one with water, one with soil or bark mulch and one 

with playground sand.  Place each container under a 100 W bulb and measure 

the temperature every 30 seconds for five minutes.  Then turn the bulbs off and 

measure the temperature every 30 seconds for five minutes.  Prior to the 

experiment, ask students to answer the following questions:  E, R 

o Which item will heat up fastest? 

o Which item will cool down fastest? 

o Which item will maintain its temperature the longest? 

Following the experiment, have students describe what happened in each 

situation, rethink their previous ideas, if needed, and explain the differences.  H, 

R 

2. Post the essential questions on a bulletin board and distribute a copy to the 

students.  As an alternate method, develop the essential questions with the 

students through discussion.  W 

3. Introduce and discuss the unit performance task including a review of the 

marking rubric.  W 

4. Key vocabulary terms are introduced as needed by the various learning 

activities and performance tasks.  Students read and discuss relevant selections 

from the textbook to support the learning activities and tasks.  E 

5. At the front of the class, place a small, steaming cup of water and a 4L milk jug 

of warm water side by side.  Ask the students the following questions: E, R 

o Which item has a higher temperature?   

o Which item has more thermal energy? 

6. Using the work from #5, instruct students on the concepts of thermal energy, 

temperature, and heat transfer, as they relate to the kinetic molecular theory.  

Have students consider everyday situations that exhibit heat transfer.  They 

should name the type of transfer (conduction, convection, or radiation) and 

explain their choice. E, R 

7. Bring in a Goethe’s device partly filled with coloured water.  Ask the students to 

consider and quietly write down what they believe the function of the device is.  

E, R 

8. Using the work from #7, introduce the concept of force and pressure.  Describe 

the function and historical development of the barometer.  Have students 

consider how this development and use of technology demonstrates part of our 

cultural mandate.  E, R 

9. Challenge students with the following questions:  H, R 

o What happens to air above a parking lot in the sun? 

o When air heats, what happens to it?  What kind of current does this 

produce? 

o When air heats, what happens to air pressure? 

o Do winds occur in any of these situations? 

o Why does pavement get hotter than water? 

10. Introduce pressure systems to students.  Have students study weather maps with 
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high and low pressure areas and try to determine the type of weather 

occurring in different places.  E, R, E-2 

11. Quiz on Changing Characteristics of the Atmosphere.  E-2 

12. Set up two boxes, each with moist soil inside.  Place a thermometer in each.  

Cover one of the boxes with thick plastic (like a greenhouse).  Heat both boxes 

using a 60 – 100 W bulb.  Try the day before to make sure that the difference is 

noticeable and that temperatures are not extreme.  Introduce the concept of 

the atmospheric greenhouse effect to students.  E, R 

13. Instruct students on natural phenomena that cause climate change, including 

volcanic eruptions, El Nino, and La Nina.  Have students consider what effect 

each phenomena would have and why it does.  E, R 

14. Have students consider and research human activities that have affected 

climate.  In their research they should:  R, E-2 

o Evaluate sources of information for reliability and/or bias 

o Evaluate how humans, in general, have had an impact on climate. 

o Evaluate how they, as individuals, affect climate change. 

o Consider how God’s hand is evident in changing climates on earth and 

what this means for us. 

15. Quiz on Climate and Climate Change.  E-2 

16. Have students complete the unit performance task and present to the class.  E-

2 

17. Peer evaluation of performance task.  E-2 

18. Unit Test E-2 
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Understandings 
Students will understand that: 

1. Tectonic plate movement is 
reliable because of the 

composition of the earth’s 

layers, fashioned by our faithful 

Father. 

2. The movement of tectonic 
plates has a variety of effects 

on and under earth’s surface. 

Essential Questions 
1. How is tectonic plate movement 
related to the composition of the 

earth? 

2. What effect do different plate 
boundaries have on earth? 

3. How has plate movement led to 
the appearance of our earth 

today? 

 

Grade 10: Earth and Space Science: 
Plate Tectonics 

 

 

 

 

Stage 1:  Desired Results 
 

Established Goals: 
Students of science are to: 
� Stand in wonder and awe of God; 

� Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

� Develop the desire and the ability to explore God’s world so that they might 

take joy and delight in what God has made; 

� Learn a variety of ways through which they might explore and experience the 

wonderful complexity, variety, and interrelatedness of God’s world; 

� Understand that science is possible only because of God’s covenantal 

faithfulness to creation; 

� Examine the presuppositions that have shaped the development of science 

and technology; 

� Learn that observing and experimenting can be useful tools in learning about 

God’s creation; and, 

� Develop an understanding of scientific terminology. 

Introduction:   
During creation, God laid the earth’s foundation and marked its dimensions.  He set 

the footings and “laid its cornerstone” (Job 38:4).  However, God also continues to 

change the earth in reliable ways.  Because of this faithfulness, we can also study 

the patterns of the movements of earth’s components.  This can, in turn, lead to an 

understanding of certain events, such as earthquakes and volcanoes, and provide 

people with the knowledge required to protect themselves from these 

catastrophes. 
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Stage 2:  Assessment Evidence 

 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 

o asthenosphere, continental 

drift theory, 

converging/diverging plates, 

earthquakes, epicentre, fault, 

hot spot, inner core, 

lithosphere, mantle, mantle 

convection, outer core, 

paleoglaciation, plate 

boundary, plate tectonic 

theory, primary waves, ridge 

push and slab pull, rift valley, 

secondary waves, spreading 

ridge, subduction zone, 

surface waves, tectonic plate, 

transform fault, trench, 

volcanic belt, volcanic island 

arc, volcanoes; 

� Plate movement and 

associated features and 

processes; 

� Diverging, converging, and 

transform plate boundaries; 

� Deep-focus to shallow-focus 

earthquakes; 

� Continental drift theory; and, 

� Magnetic reversals. 

 

Skills: Students will be able to: 
� Illustrate plate movement; 

� Identify tectonic mapping 

symbols; and, 

� Use given criteria for evaluating 

evidence and sources of 

information (e.g., identify 

supporting or refuting 

information and bias). 

Performance Tasks/Projects: 

The following task is written in the GRASPS form: 

 

1. Shaky Ground: 
� Goal: 

o The goal is to convince your town about the benefits or risks of living 

in the area they are. 

� Role: 
o You are a seismologist. 

� Audience: 
o The target audience is your neighbours/town. 

� Situation: 
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Stage 3:  Teaching and Learning Activities 

 

 

 

Quizzes/Tests: 

1. Key Terms 
2. Types of Plate Boundaries 
3. Earthquakes and Volcanoes 

Academic Prompts: 

1. Explain how the theory of 

continental drift has helped 

shape our understanding of 

the world today.  How does a 

Christian view of the earth 

coincide with this theory? 

2. Compare and contrast the 

features and events occurring 

at different plate boundaries. 

Other Evidence (observations, 

work samples, dialogues): 

� Cross-sectional diagrams for 

tectonic plate boundaries in 

British Columbia 

� Concept map of plate tectonic 

features 

� Connecting Pangaea Activity 

Student Self-Assessment, Peer 

Review: 

� Peer-evaluation of presentation. 

� Self-evaluation of presentation. 

 

Teaching and Learning Experiences 

1. Post the essential questions on a bulletin board and distribute a copy to the 

students.  As an alternate method, develop the essential questions with the 

students through discussion.  W 

2. Introduce and discuss the unit performance task including a review of the 

marking rubric.  W 

3. Key vocabulary terms are introduced as needed by the various learning 

activities and performance tasks.  Students read and discuss relevant selections 

from the textbook to support the learning activities and tasks.  E 

4. Using Alfred Wegener’s evidence for continental drift (jigsaw fit of continents, 

matching fossils), create a supercontinent out of cardboard.  Cut the 
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cardboard into pieces and place the pieces together on a cookie sheet with 

water.  Place the cookie sheet on a hot plate and heat the water.  Watch the 

continents move.  Ask students to explain why the continents have moved.  

Introduce Alfred Wegener and the history of his theory of continental drift.  

Have students explore why Wegener’s theory was not accepted until about 30 

years after his death.  H, E, R 

5. Using the work from #4, introduce current evidence supporting Wegener’s 

theory (paleomagnetism).  Have students consider why this last piece of 

evidence was required before Wegener’s theory was finally accepted.  E, R 

6. Have students consider the following questions: E, R, E-2 

o How has plate movement led to the appearance of our earth today? 

o How does a Christian view of the earth coincide with this theory? 

o How does this reflect God’s ongoing care of creation? 

7. Briefly review the layers of the Earth, making note of the parts that make up the 

tectonic plates.  E 

8. Using world map plots of earthquake and volcano data, have students try to 

determine where the different tectonic plates would be found.  Introduce 

students to the types of tectonic plate boundaries.  E, R 

9. Have students complete a concept map of terms relating earth’s composition 

and  plate tectonics.  E, R 

10. Quiz on the types of Plate Boundaries.  E-2 

11. Introduce students to the concept of seismic waves.  Have them complete a 

comparison/contrast chart of the three types of seismic waves.  E, R 

12. Have students use an interactive website (such as Virtual Earthquake, 

http://www.sciencecourseware.org/VirtualEarthquake/) to determine how to 

locate epicentres of earthquakes using P & S seismic waves.  E, R 

13. Have students consider the impact that different types of earthquakes have on 

ecosystems and human populations.  They should reflect on how this 

demonstrates the brokenness of creation.  E, R 

14. Introduce students to the three types of volcanoes.  Provide students with 

picture samples of volcanoes and have them: 

o Identify the type of volcano. E 

o Explain their choice based on evidence E, R 

15. Have students consider the impact that different types of volcanoes have on 

ecosystems and human populations.  They should reflect on how this 

demonstrates:  E, R 

o The brokenness of creation 

o God’s work in creation 

16. Have students consider how we can fulfil our cultural mandate in the study of 

earthquakes and volcanoes.  R, E-2 

17. Quiz on Earthquakes and Volcanoes.  E-2 

18. Have students complete their performance task.  E-2 

19. Peer evaluation and self-evaluation of performance task, using a questionnaire 

or rubric.  E-2 

20. Unit Test.  E-2 
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Appendix 1 
Basic Science Guidelines1 
The way science should be done 

 

1. Scientists must be willing to, as much as possible, interpret data without 

allowing biases to prejudice their conclusions. 

2. Scientists recognize that their conclusions are always tentative. 

3. Scientists accept that phenomena usually have discoverable causes. 

Christians accept that God will not break the natural pattern unless He has 

a special reason to do so. They know that God is not capricious. 

4. Scientists attempt to describe events and data as simply as possible but at 

the same time recognize that things function in relationship to other things 

and are always part of a greater whole. 

5. Scientists attempt to explain events as expressions of scientific laws which 

are discoverable. 

6. Scientists accept that creation is dynamic and changing, yet also has 

cohering patterns and underlying structure. 

7. Scientists believe that they will continue to discover new things and/or find 

new ways of expressing what they understand about the world. 

8. Scientists must recognize that the problems with which they work and the 

action they suggest as a result of their discoveries are determined by what 

is recognized as acceptable and appropriate.  This means also that the 

scientist’s basic presuppositions play a large role in determining their work 

as scientists. 

                                                 
1
 SCSBC, Educating with Heart and Mind, p.149, 150.  See also Dr. Arnold Sikkema’s lecture, “Laws of Nature 

and God’s Word for Creation” as published in Fideles, Vol. 2, 2007, TWU, Langley, BC. 
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Appendix 2 
Laws of Nature and God’s Word for Creation2 

 

By Dr. Arnold E. Sikkema 

Associate Professor of Physics 

Trinity Western University 

for Fideles vol. 2, 2007 

 

It is important to develop a Christian perspective or worldview on how the world 

“works” and about how God relates to the creation.  Without such grounding, we 

join in some of the fallacies plaguing today’s culture, such as philosophical 

materialism, naturalism, and the dualisms between science and religion and 

between the natural and the supernatural.  In this article, I will discuss what we — 

both scientists and members of the general public — mean when we speak about 

natural scientific laws, or laws of nature, as well as what the Bible says about God’s 

ordinances for creation, particularly in terms of his showing covenant faithfulness 

toward his creation.  Along the way, we will consider examples of natural scientific 

laws, and the ways they are used.  Habits of mind and ways of thinking relating to 

science generally will be explored by considering what we have historically 

understood by natural laws, not only in the grand sweep of the history of science but 

also in the development, training, and work of individual scientists.   

 

Examples of Natural Scientific Laws 

 

To help set the context, let me simply list a number of natural scientific laws.  Note 

that by “natural science” I mean our study of those aspects of created reality which 

don’t involve human activity.  That is, we’re not thinking here about sociology, 

politics, etc., even though these certainly are within the created order, and their 

norms and governing principles could be thought of as laws of the created order.  

Thus we are considering laws of mathematics, physics, chemistry, and biology only; 

once we think about psychology, we have moved beyond the scope of this article. 

 

In mathematics, we have arithmetic laws which relate to the addition of numbers, 

rules of Euclidean geometry which concern angles in a triangle and other structural 

features of geometric objects, and methods in calculus regarding the mathematical 

techniques of finding limits as well as differentiating and integrating functions.  In 

physics, we have Newton’s laws of motion regarding interaction and acceleration, 

laws of thermodynamics and statistical mechanics connecting the behaviour of 

atoms and molecules with macroscopic properties like the temperature and pressure 

of fluids, and laws of quantum mechanics, such as Heisenberg’s uncertainty principle 

and the Schrödinger wave equation concerning the discrete and probabilistic 

description of the sub-atomic world.  In chemistry, we have stoichiometric laws 

regarding the ratios by which elements combine in molecules and their reactions 

                                                 
2 This is a slightly expanded transcript of a Geneva Classroom Lecture given at Trinity Western University on 28 
March 2007, sponsored by the Geneva Society.  Unless otherwise indicated, Scripture is taken from the New 
American Standard Bible. 
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and laws of chemical equilibrium regarding forward and backward reaction rates.  

In biology, we have often less quantifiable laws such as the “law” denying 

spontaneous generation as well as genetic laws regarding the passing on of traits 

through reproduction. 

 

Being a physicist, I will speak mostly about physical laws, but it seems to me that the 

main characteristics of these other natural scientific laws are similar in most, though 

certainly not all, respects. 

 

Ways of Using Natural Scientific Laws 

 

Scientists use natural scientific laws for at least four main purposes.  First, we classify 

creatures and phenomena into different categories according to the laws relevant 

to them.  For example, we identify and distinguish plants and animals, as well as 

solids, liquids, and gases.3  We identify and distinguish phase transitions according to 

their types (e.g. solid to liquid, normal metal to superconductor, first-order) and 

chemical reactions (anaerobic, exothermic, catalytic).  Second, laws are used in the 

explanation of natural structures and processes, which is arguably the main goal of 

science.  Third, natural scientific laws are used to predict what would reliably happen 

in circumstances which naturally or artificially arise.  And fourth, in technology, that is, 

in the development of cultural artefacts for specific ends (such as exploration, food 

preparation, entertainment, warfare, environmental control), much dependence 

upon the specificity and reliability of natural scientific laws is required to open up the 

features and potentials of the elements and phenomena of the created order in 

order to produce things which are helpful for our fellow humans and for the rest of 

creation as well.  Science can, especially through technology, be used for good or 

for ill. 

 

There is a mutual interaction between each of these functions of the laws of nature 

and our worldview:  they each affect, and are affected by, our worldview!  All of the 

ways we use and think about the laws of nature, both in everyday life and in the 

laboratory, lead us in various ways in how we think about the world, how we see the 

world and how we understand what the basic principles of the world are. 

 

Habits of Mind 

 

A roughly sequential set of habits of mind developed historically with the advance of 

the natural sciences over the past few centuries.4  It appears that these habits 

undergo a kind of recapitulation in the life of a typical scientist as well, through 

training and experience.  And our culture at large is significantly affected by certain 

elements of these habits of mind, and in some cases our Christian worldview is 

                                                 
3 In some cases, of course, the classification is not without difficulty.  This points to the limitations and complexity 
of theoretical analysis.  For example, not all living creatures fit neatly into the plant or animal “kingdom”, requiring 
more careful definitions and the development of new categories beyond those of what might be called pre-
theoretical thought.  And the distinction of liquids from gases fails when we consider the critical point.  The 
refinement of classification schemes is one of the aims of science. 
4 For a thorough analysis of the history of the concept of natural law, not attempted in this paper, see M. D. 
Stafleu, "The Idea of Natural Law," Philosophia Reformata 64 (1999), 88-104. 
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compromised by them.  So I would like to first describe, and later prescribe, these 

habits of mind. 

 

First, the laws of nature are discoverable.  By our effort in experimentation, we expect 

to be able to determine relationships between things, and to understand the reasons 

for things.  It is, in fact, an element of God’s goodness that the laws are discoverable, 

for it certainly could have been the case in a “possible universe” that there might be 

regular patterns connecting phenomena but that these would remain thoroughly 

invisible to us.  It is our conviction that the creatures and phenomena we experience 

ought not remain enigmatic and unrelated, and so we press on, flushed with 

success, to pursue overarching descriptions and explanations.   

 

Second, the laws of nature ought to be simple.  Perhaps this comes as a surprise to 

the reader who has struggled through one or more physics classes and recalls futile 

attempts to commit all those horrendous formulae to memory.  But in fact, if we have 

two different candidate laws which both seem to describe the same phenomenon 

equally well, the one we typically consider right is the simpler of the two.5  This 

principle of parsimony, or Occam’s razor, is thus used as an important tool in the 

judgment of scientific theories.  Even if she knew nothing about the theory of special 

relativity, a biologist would agree that Einstein’s E = mc2 is more likely to be true than 

E = kmc3.862. 

 

Third, laws are verifiable.  In addition to being based upon observations, we expect 

that one should be able to test whether the law is, in fact, applicable.  Do the 

patterns and regularities of the world agree with those which are claimed by the 

scientific law?  It should be noted, however, that there always remains an element of 

tentativeness about the laws. 

 

Fourth, the laws of natural science are reliable, both from day to day and from place 

to place.  We expect that the relationships characterized by natural laws one day 

will remain true to form the next day as well. 

 

Fifth, laws of nature are causal.  We suppose that the laws of nature determine the 

result of an experiment, or the next event we observe, as a consequence of the 

starting conditions.  The entities and their relationships at the beginning will produce 

a certain effect, which depends on the initial and boundary conditions in a causal 

way.  For a given input, we expect that the resulting output flows from this input 

according to a law-prescribed pattern.  Our belief, understanding, or expectation — 

that is, the habit of mind we develop — is that this is because the laws of nature 

have made the initial conditions result in the final conditions. 

 

The remaining habits of mind in this sequence of their cultural and individual 

development have perhaps the strongest influence on worldviews. 

 

                                                 
5 This is not meant to imply that there is usually a plethora of candidate laws; the opposite is actually the case, as 
discussed in John Polkinghorne, "What was Happening?" In Rochester  Roundabout: The Story of High Energy 
Physics (New York: W.H. Freeman & Co., 1989), 158-176. 
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Sixth, laws are largely seen as prescriptive.  The laws of nature prescribe what 

happens next.  That is, the laws do not only help us describe the way the world is — in 

its entities and phenomena — but they in fact make the world be the way that it is.  

In that sense the laws are seen as mechanical.  They are the natural inexorable 

outworking of input leading to output by means of “turning a crank” or doing a 

calculation.  The world is a machine.  There is some ongoing mechanism which 

underlies the processes of the world. 

 

Finally, the laws of nature are ultimate in some sense.  There is nothing else but the 

laws of nature and they determine every single thing about the world.  An ultimate 

goal of some areas of physics is to develop the “theory of everything” whereby it is 

hoped and expected that not only will all laws of physics be explained including the 

masses and interaction strengths of all “fundamental” particles, but everything in the 

universe will, at least in principle if not in actual practice, be explained purely via 

natural scientific laws:  answers to questions such as why you are wearing a pink-

and-green striped shirt, or why you are taking a sip of coffee right now. 

 

While this last way of thinking about natural scientific law is highly speculative and 

does not enjoy broad support, the previous one has garnered wide popularity.  

Among Christians and non-Christians alike, many in our culture conceive of the world 

as the inevitable progression of events which are due to the way the world works.  If 

one believes in a Creator, this view of the universe as a machine leaves one holding 

a deistic perspective, and not a theistic one; that is, God has only been involved in 

the origination of the world and has no relevant role in its ongoing existence.  There 

are two main reasons for rejecting the mechanical world picture.  First and most 

importantly for the Christian believer, it is incompatible with the Scriptural 

presentation of how God relates to his creation.  Secondly, strict adherence to the 

universe as machine is held by most physicists to be incompatible with the 

conclusions of twentieth-century physics, because quantum physics and perhaps 

chaos theory show us that the world is not mechanical; there is openness (or 

indeterminism) in the course of events of the world.  Since this latter reason has been 

the subject of many publications, including a previous one of my own6, this paper 

explores the former in more detail, after first considering a specific example which 

demonstrates how some of the above habits of mind are historically rooted. 

 

Natural Scientific Laws – Descriptive vs. prescriptive (Why things fall: a case study) 

 

Some laws start out clearly descriptive (phenomenological), but become considered 

prescriptive when it’s believed they’ve reached the level of complete explanation.  

But when a deeper law is found, the formerly prescriptive law is relegated to 

descriptive status. 

 

From infancy to PhD and beyond, I have undergone, and continue to impart to my 

children and students, a regimen of training in the sequential episodes of our 

                                                 
6  Arnold E. Sikkema, "Death of the Watchmaker: Modern Science and the Providence of God" In Living in the 
LambLight: Christianity and Contemporary Challenges to the Gospel, ed. Hans Boersma (Vancouver: Regent 
College Publishing, 2001), 97-108. 
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understanding of the physical aspect of the created world.  Consider, for example, 

the case of a falling object.  Why does an ordinary ball fall to the ground when 

dropped? 

 

Let us consider, in broad sweep, the history of the theory of gravity, covering its three 

main phases: Aristotelian physics, the early scientific theories of Galileo and Newton, 

and the modern theory of gravity starting with Einstein. 

 

Aristotle said that the world has a natural sequence of elements.  Heavy and solid 

things are at the centre of the universe (“earth”), followed by liquids (“water”), gases 

(“air”), and “fire”: these four are the terrestrial elements common to our experience.  

Beyond that, in the heavens, we have a completely different type of substance, 

“quintessence”, of which the sun, moon, and stars are composed.  So a ball falls 

because it seeks its natural place. 

 

Two thousand years later, Galileo started to give some mathematical description to 

the way in which objects fall, particularly by doing measurements on a ball rolling 

down a ramp which he realized slows down the effect of gravity allowing motion to 

be measured more readily with the very limited timing methods of his day.  He 

noticed that the distance through which a ball rolls during subsequent time intervals 

increases uniformly.  Thus he was able to attain some mathematical understanding 

of the effect of gravity:  gravity causes things to fall through increasing distances.  

This is not an explanation of gravity, but an exploration of its properties and 

consequences.   

 

By considering the fact that speed increases by the same amount between 

successive intervals, this indicates that the acceleration is constant.  So we have the 

idea that a falling body exhibits constant acceleration, which is a good 

encapsulating description of the effect of gravity. 

 

A few generations on, Newton advanced the notion of a force of gravity being 

responsible for the constant acceleration of a freely falling body.  The earth exerts a 

force on the apple, which accelerates it downward.  So, first we have the simple 

idea of something falling.  Then, quantifying the fall, we explain the increasing 

intervals as being due to a constant acceleration.  And this constant acceleration is 

due to a constant force of gravity. 

 

Newton’s significant departure from Aristotelian physics was to suggest, and support 

mathematically, that the moon’s motion about the earth is due to this very same 

force.  The earth exerts a gravitational force upon everything in its vicinity, including 

specifically the moon.  Thus Newton broke with the belief that heavenly bodies are 

essentially different from terrestrial ones.  This gave a very good explanation of why 

the moon goes around the earth: it is being held in orbit by the force of gravity, the 

same force which causes an apple to fall to the earth. 

 

So the force of gravity is due to the earth’s pull on objects, and Newton’s 

generalization to explain why the earth pulls on objects was to suggest that every 

pair of bodies, wherever they are located in the universe, attract one another. 
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In summary, Newton’s explanation of the fall of an apple to the earth proceeds as 

follows.  Any two bodies attract one another gravitationally; in particular, the earth 

attracts the apple.  Gravity is a force, and an object experiencing a constant (net) 

force undergoes a constant acceleration.  This constant acceleration causes falling 

speed to increase uniformly, and this uniform increase in speed results in the object 

falling through greater and greater distances in subsequent time intervals.  (Later, 

more sophisticated approaches — such as the “principle of least action” — were 

developed to account for the kinematics of falling bodies, but these are equivalent 

in consequence to Newton’s laws.) 

 

Notice that we now have a theory of gravity which is based on the recognition that 

any two bodies must attract one another gravitationally.  But we can continue to ask 

the question, “Why?”  That is, even though we have in Newton’s theory a good 

explanation of certain aspects of gravity, this explanation itself begs for an 

explanation.  Why should any two bodies attract one another?  For this, we turn to 

Einstein’s theory of general relativity of almost one hundred years ago, which was the 

next advance in our understanding of gravity.  This theory says that two masses 

attract one another because any mass distorts the four-dimensional space-time in its 

vicinity, somewhat like placing a bowling ball on a trampoline gives the elastic 

surface a funnel shape.  Like a smaller ball rolling on this curved surface, a freely 

falling object actually traverses a straight-line path through this warped space-time, 

giving the appearance to a bystander that its trajectory is curved (i.e. the object is 

accelerating). 

 

In each case, what is once a theoretical explanation gets “demoted” to the status 

of a special-case descriptive consequence, as more phenomena are unified and 

subsumed within a deeper explanation. 

 

The most significant development in physics in the twentieth century is that of 

quantum physics.  In quantum field theory, action-at-a-distance is understood as 

being due to the exchange of particles, called mediating bosons, of a pervasive 

field.  The forces involved in electricity and magnetism are in this way exceptionally 

well-understood, as charged particles (like electrons) communicate their presence 

to one another via photons (the particles of the electromagnetic field), but 

understanding gravity as a graviton-mediated interaction within the larger umbrella 

of quantum field theory remains an elusive target.  This unified theory would allow 

gravity to be seen as a counterpart to the other forces, each of which is a unique 

broken-symmetry consequence of a single grand unified interaction.  That is, the one 

force manifests itself in different ways in different contexts, and electromagnetism, 

gravity, and the weak and strong nuclear forces are its various faces.  Attempting to 

go beyond this, the speculative and increasingly controversial string theory seeks to 

explain the various particle types as different resonant modes of a more 

fundamental but higher-dimensional “string”. 

 

This brief case study of the history of the theory of gravity illustrates and explains some 

of the various habits of mind that developed as science progressed:  explanations 
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are possible, theories are simple and generally applicable, and laws of nature (and 

nature itself) are seen as mechanical. 

 

Two Types of Laws 

 

When we talk about laws of science, it is important to realize that there are two 

different types of laws.7  One is the set of laws which we formulate as scientists to 

describe and explain the regularities and patterns we discover in the world, and the 

other type of law is the way in which God truly and deeply interacts with and 

provides for his creation.  The first, as we specialize to the case of physics, I will call 

“laws of physics” and the second I will call God’s word for the physical aspect of 

creation. 

 

Laws of Physics 

 

We see that the laws of physics have certain characteristics, some of which we have 

explored above, and which are now explored in a bit more detail and 

comprehensiveness.  They are often mathematically expressed in equation form; in 

fact, it has often been noted how suited mathematics is for the task.8  

 

The laws of physics are descriptive.  That is, the law of universal gravitation does not 

actually produce a gravitational attraction between all pairs of masses in the 

universe; it merely describes what we see happening in the world, and encapsulates 

what we have discovered and what we believe to be the case about the world.   

 

The laws of physics are human-formulated.  We humans, finite as we are, write down 

the laws of physics, and express them in ways which depend upon the historical and 

cultural contingencies leading up to their formulation.  The laws of physics are not 

handed down to us on a silver platter, or even revealed in any direct way.9 

 

Following immediately from this human origin of the laws of physics, these laws are 

subject to revision.  We have seen this clearly in the case of the historical progression 

in the law of physics which describes and explains gravity.  The laws of physics are 

always provisional and tentative, but not dismissively so.  Instead, as Polanyi says, the 

scientist must believe many theories, knowing that some are quite likely wrong — but 

we don’t know which.10  In fact, strong commitment to theories is what allows for the 

                                                 
7 Bavinck makes a similar point, speaking against naturalism: “If this world with its naturally immanent forces and 
laws is the only world…then of course we have to be content with it.  Then the laws of nature are identical with the 
decrees of God.”  Herman Bavinck, Reformed Dogmatics [Gereformeerde dogmatiek], ed. John Bolt, trans. John 
Vriend (Grand Rapids: Baker Academic, 2003), v. 1, p. 376. 
8 This has been most famously discussed in Eugene Wigner, "The Unreasonable Effectiveness of Mathematics in 
the Natural Sciences," Communications on Pure and Applied Mathematics 13 (1960), 1-14. 
9 There does remain a certain sense in which our understanding of the creation is due to revelation to us by the 
Creator.  This is explored in Tim Morris and Donald N. Petcher, Science & Grace: God's Reign in the Natural 
Sciences (Wheaton, IL: Crossway Books, 2006), 216-20.  This is in addition to the ways in which the Creator 
reveals himself to us in and through the creation. 
10 “We may firmly believe what we might conceivably doubt; and may hold to be true what might conceivably be 
false.” Michael Polanyi, Personal Knowledge: Towards a Post-Critical Philosophy (Chicago: University of Chicago 
Press, 1962), 312. 
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possibility of progress, as described by Kuhn in his idea of scientific paradigms.11  So, 

for example, a Newtonian physicist must tenaciously hold to Newton’s second law 

which states that F = ma, that is, the net force on some object must equal its mass 

multiplied by its acceleration, and must work with that relationship, exploring its 

consequences in various contexts.  Eventually, it did in fact require revision; for 

example, in Einstein’s theory, the concept of mass underwent significant alteration, 

as did our understanding of space and time. 

 

The laws of physics are increasingly verisimilitudinous; that is, they more and more 

bear a resemblance to the way things truly are in the universe.  In addition to the 

aspect of progress, this is a critical realist position, which claims that the things 

referred to in our theories actually do exist, while acknowledging that our theories do 

so only provisionally.  From a Christian point of view, we can be quite confident that 

the world actually exists, having been created by God.  While we do construct 

theories, we do not construct all of reality; it is ontologically prior to our theorizing. 

 

The laws of physics are apparently generally applicable.  A law of physics that one 

formulates and studies in the laboratory is held to be true not only there but 

throughout the universe.  For example, if one measures the emission spectrum of 

helium gas, one does not write a scientific paper concluding, “The spectrum of 

helium gas in my laboratory throughout July 2007 consisted of the following 

wavelengths…”, but simply “The spectrum of helium gas consists of the following 

wavelengths…”.  This is, in fact, quite a bold assertion:  the claim, validated in reality, 

is that any scientist who correctly measures the spectrum of any sample of helium 

gas anywhere on the earth at any time will find the same result.  Of course, part of 

the process of science is to filter out what is irrelevant, such as the phase of the 

moon, the colour of one’s lab coat, the orientation of the vessel containing the 

helium, etc.12  And, following Newton, we are also stating that helium anywhere in 

the universe has the same spectrum, a claim actually borne out in astronomy.  As 

explored in more detail below, apart from God’s covenant faithfulness to his 

creation, there is no reason why this feature of the laws of physics should be so, and 

all scientists are constrained to work within this framework of the general applicability 

of the laws of nature.  Of course, the very existence of science itself would be 

impossible otherwise. 

 

God’s Word for the Physical Aspect of Creation 

 

Let us now turn our attention to what Scripture says about the relation of God to the 

natural creation, particularly in terms similar to our idea of laws of nature.  Consider 

the following key passages in Job, Psalms, and Jeremiah, in which specific words 

relating to the laws for creation are emphasized. 

 

                                                 
11  Thomas S. Kuhn, The Structure of Scientific Revolutions (Chicago: University of Chicago Press, 1970). 
12 These factors might actually play a role, but not measurably so in the case of helium’s spectrum.  However, 
certain systems cannot ever be isolated from their environment; for example, the atmosphere is known to be a 
chaotic system which, because it exhibits sensitive dependence upon initial conditions, is prone to influence from 
literally all parts of the universe.  See James Gleick, Chaos: Making a New Science (New York: Viking, 1987). 
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In speaking with Job, God asks him, “Do you know the ordinances of the heavens, or 

fix their rule over the earth?” (Job 38:33)  In this particular creation story — one of 

several found in scripture, including Genesis 1, Genesis 2, Psalm 104, Job 38-40, and 

John 1 — the implication is that while humanity neither understands fully the ordering 

principles of the creation nor establishes their prescriptive governance over things in 

creation and their behaviour, God does. 

 

Psalm 148 shows how the non-human creation praises the covenant God by 

obedience to his decretive word:  “Praise Him, sun and moon; Praise Him, all stars of 

light… Let them praise the name of the LORD, For He commanded and they were 

created. He has...established [sun, moon, and stars] forever and ever; He has made 

a decree which will not pass away.  Praise the LORD from the earth, Sea monsters and 

all deeps; Fire and hail, snow and clouds; Stormy wind, fulfilling His word.” (Psalm 148: 

3,5-8)  This expresses the conviction that there are decrees which God has 

established for things in the heavens, and that obedience to the word of God is 

being manifested in what we would call a natural phenomenon, like the weather.  

And this obedience is part of what it means for these creatures (sun, moon, stars, sea 

monsters, oceans, fire, hail, snow, clouds, wind) to praise the Creator. 

 

In Jeremiah 31 & 33, God speaks through the prophet of his faithful governance of 

creation.  “If this fixed order [of sun, moon, stars, and sea] departs from before Me, 

declares the LORD, then the offspring of Israel also will cease from being a nation 

before Me forever.” (Jeremiah 31:36)  God has laid out a fixed order which he 

oversees in a similar way to his maintaining a relationship with his people.  Then, more 

explicitly, he reveals himself as a God who compares the covenant he has 

established with his people to his covenant with his creation:  “Thus says the LORD, ‘If 

you can break My covenant for the day and My covenant for the night, so that day 

and night will not be at their appointed time, then My covenant may also be broken 

with David My servant so that he will not have a son to reign on his throne…  Thus 

says the LORD, ‘If My covenant for day and night stand not, and the fixed patterns of 

heaven and earth I have not established, then I would reject the descendants of 

Jacob and David My servant…’ ” (Jeremiah 33:20, 21a, 25, 26a) This covenant is a 

long-standing agreement of personal, loving, and self-giving relationship with the 

day and the night.  Thus God has instituted and continues to sustain the pattern of 

day and night, which is one of the regularities relied upon most heavily in daily life.  

The sun sets, the sun rises, and so when we go to bed at night we set our alarm 

clocks because we are depending upon and expressing trust in God’s covenant 

faithfulness because of which this “law of nature” will continue. 

  

From a Christian point of view, science would not be possible were it not for the fact 

that its foundation is in God’s covenant faithfulness to his creation, for there can be 

no consistent naturalistic explanation for the regularities of the world which are 

explored within the natural sciences.  That is not to say that it is impossible for 

unbelievers to do science; on the contrary, God in his (common) grace remains 

faithful to his creation regardless of the response of his image bearers to his 

faithfulness.  For, as Jesus says in the Sermon on the Mount, “Your Father who is in 

heaven…causes His sun to rise on the evil and the good, and sends rain on the 

righteous and the unrighteous” (Matthew 5:45). 
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The Psalmist Asaph gives praise to God his king by saying, “Yours is the day, Yours also 

is the night; You have prepared the light and the sun. You have established all the 

boundaries of the earth; You have made summer and winter.” (Psalm 74:16-17)  

Demarcations between different types of things and phenomena in creation are 

possible, such as those between land and water and between the different time 

periods; Asaph acknowledges God as the one who established these kinds of 

relationships. 

 

The single most important way to see God’s relationship with his creation is found in 

Genesis 8:22:  “While the earth remains, Seedtime and harvest, And cold and heat, 

And summer and winter, And day and night Shall not cease.”  Here God implements 

and promises a set of regularities which we can rely upon.  God’s covenant 

faithfulness to his creation, symbolized by the rainbow, is clearly depicted in this 

passage.  Our first response when seeing a rainbow should, therefore, not be to 

analyze the wonderful colourful patterns due to the frequency-dependent refraction 

of sunlight by rain droplets, but to be reminded of God’s covenant faithfulness to his 

creation.  In this post-flood declaration, God is saying, “I am providing for the 

ongoing regularities that you will find within creation.”  These kinds of general 

patterns (yearly and daily cycles) will certainly carry on as a result of God’s remaining 

faithful to his covenant, and therefore we can depend upon them.  God was not 

constrained of necessity to ordain these particular regularities, but chose to do so out 

of his goodness. 

 

If we hold strictly to Kepler’s notion that we “think God’s thoughts after him” in terms 

of our formulation of the laws of physics, we would have to expect that the way God 

governs the creation is in fact through the institution and enforcement of laws which 

have the characteristics like those described above, but fully accurate.  Instead, I’m 

suggesting that our formulation of laws is essentially human and creaturely, and God 

in his goodness and ordaining power has provided for the possibility of our 

formulations.  The foremost feature of God’s word for the physical aspect of created 

reality is its covenantal character:  God makes covenant and faithfully keeps 

covenant with his creation. 

 

While our laws of physics are descriptive, God’s word for physical reality is 

prescriptive.  His fiat is effectual for creation; that is, what God the Creator speaks 

into being and behaviour is realized. 

 

Some of God’s word for the physical aspect of reality has been revealed to us 

directly in Scripture.  For example, the sequence of day and night is not only a 

regularity which we have experienced, but has been shared with us by God as an 

aspect of his covenant with the creation.  However, God’s specific and detailed 

word for all of the physical reality remains substantially unknowable.  Consider, again, 

Job 38:33:  “Do you know the ordinances of the heavens…?”  Even the increasing 

verisimilitude of the laws of physics will not reach the level of total knowledge. 

 

The way in which God sustains the physical aspect of reality reveals certain aspects 

of God’s character:  we see God’s faithfulness, omnipotence, omniscience, wisdom.  
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For example, when we study electromagnetism in physics, we see that each 

description and explanation we consider coheres with the other, and we stand back 

and have to say in amazement how God’s wisdom has allowed for such an intricate 

set of consistent relationships.  One can also recognize that God enjoys beauty, and 

provides for freedom in the context of faithfulness.13 

 

The word of God is given to us in the context of the created order.  God has spoken 

to us not only in the Scriptures and through Jesus Christ, but God’s word continues to 

speak created things into being and behaviour through the power of the Holy Spirit.  

The Triune God is not only transcendent but also shows his immanent presence in the 

world, and so we experience God’s self-revelation through his creation as well 

(Romans 1:20, Psalm 19).  These revelations, often delineated as special and general, 

inform one another.  That is, we advance in our understanding of God through our 

increasing knowledge of the creation, and vice versa. 

 

It is also helpful to consider the love God has for his creation.  This is part of what is 

being expressed in John 3:16, “God so loved the world…”, where the Greek word 

translated as “world” is “κοσµος” (cosmos).  We often think of God’s love for people, 

but it is clear that God loves all he has made; God’s love extends into all of creation.  

Consider the poetic expression by David:  “The LORD is faithful to all his promises and 

loving toward all he has made… The LORD is righteous in all his ways and loving 

toward all he has made.”  (Psalm 145:13 & 17, NIV)  Clearly, God loves not only 

humans, but shows his love toward the whole creation and provides for it as he 

sustains it from day to day. 

 

The beginning of this love is seen in Genesis 1.  In the “Let there be…” fiats, God says, 

“Allow the following things to have an existence, to have a true and real otherness 

from me and to have an ongoing character of relationship and regularity that I will 

sustain.”  But the love God has for his creation is not restricted to his creation and 

preservation of all things; it carries through to his redemptive purposes.  So Jesus 

commands his apostles just prior to his ascension to “Go into all the world and 

preach the gospel to all creation.” (Mark 16:15; italics added)  Part of our task as 

Christians in the sciences is to unfold and direct the creation so as to enhance its 

ability to praise its Creator; in this way, we preach the gospel — that “the kingdom of 

heaven [God] is at hand” (Matthew 4:17 [Mark 1:15]) — to all creation.  For example, 

in our application of the laser to eye surgery, we participate in the continuation of 

Christ’s redemptive work by restoring sight to the blind.  This is what Paul addresses in 

Romans 8:19-22:  “For the anxious longing of the creation waits eagerly for the 

revealing of the sons of God.  For the creation was subjected to futility, not willingly, 

but because of Him who subjected it, in hope that the creation itself also will be set 

free from its slavery to corruption into the freedom of the glory of the children of 

God.  For we know that the whole creation groans and suffers the pains of childbirth 

together until now.” 

                                                 
13 See, for example, Jennifer Wiseman, "What do we Learn about the Creator from Astronomy and Cosmology?" 
In Not just Science: Questions Where Christian Faith and Natural Science Intersect, eds. E. David Cook and 
Dorothy F. Chappell (Grand Rapids, MI: Zondervan, 2005), 97-109. The latter point about “freedom in the context 
of faithfulness” was made during her public lecture at Trinity Western University on 16 October 2006. 
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Scientific Law and God’s Rule 

 

One of the main things we’ve inherited in the scientific enterprise is the concept that 

the laws of nature, and nature itself, are mechanical.  This conception, however, is 

not consistent with a Christian understanding of the world or of how God relates to 

the world.  God doesn’t “simply” set up a mechanism and have that mechanism 

carry on over time.  That would be a world of deism, a world where God is not 

personally, intimately, covenantally, faithfully relating but simply has set it up in a 

certain way and then no longer engages it.  A number of authors have written 

similarly regarding the way in which God governs the world by means of his word.  

Vern Poythress, mathematician and theologian, writes, “The Bible shows us a 

personalistic world, not impersonal law.  What we call scientific law is an 

approximate human description of just how faithfully and consistently God acts in 

ruling the world by speaking.  There is no mathematical, physical, or theoretical 

‘cosmic machinery’ behind what we see and know, holding everything in place.  

Rather, God rules, and rules consistently.”14  Poythress here argues that instead of 

machinery underlying the world at its basic, fundamental level, God created and 

continues to sustain the cosmos. 

 

Electricity and gravity (for example) are not “impersonal forces”, but they are our 

experience of God’s word for creation which he expresses in covenant faithfulness; 

they are God’s tri-Personal demonstration of his providential love for all he has 

made.  That is, our natural scientific laws are how we see and describe the result of 

God’s word for creation. 

 

The word of God is shown as having effected the creation of the world in Genesis 1 

(“Then God said, ‘Let there be…’, etc.), and in John 1:1-3 the Word of God is clearly 

identified as the Person of Jesus Christ; through Jesus Christ, God brings about the 

world and everything that was made.  Poythress also writes, “The real laws are in fact 

the word of God, specifying how the world of creatures is to function. So-called ‘law’ 

is simply God speaking, God acting, God manifesting himself in time and space.” 15 

Having spoken the creation into existence, God reveals himself by continuing to 

sustain the universe and speaking it into the behaviour which fulfills his purposes. 

 

We find similar convictions in the writings of Reformed theologian Herman Bavinck.  

“The worldview of Scripture and of all of Christian theology…seeks…to discover the 

harmony that holds all things together and unites them and that is the consequence 

of the creative thought of God.”16  Here Bavinck is clearly thinking of Paul’s writing 

about Christ:  “He is before all things, and in Him all things hold together” (Colossians 

1:17).  The author of Hebrews says that Christ “upholds all things by the word of His 

power” (Hebrews 1:3).  Opposing deism, Bavinck writes, “All these elements and 

                                                 
14  Vern S. Poythress, Symphonic Theology: The Validity of Multiple Perspectives in Theology (Grand Rapids, MI: 
Zondervan, 1987), 107. 
15  Vern S. Poythress, Redeeming Science: A God-Centered Approach (Wheaton, IL: Crossway Books, 2006), 
21. 
16  Bavinck, Reformed Dogmatics, v. 1, p. 368. 
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forces with their inherent laws, according to the theistic worldview, are from moment 

to moment upheld by God, who is the final, supreme, intelligent, and free causality 

of all things.  As creatures, they have no stability or durability in themselves.  It is 

God’s omnipresent and eternal power that upholds and governs all things.”17  One 

tension here — between a notion of “inherent” laws (which makes it seem like 

“elements and forces” have something intrinsic or autonomous) and having “no 

stability or durability in themselves” — is resolved by emphasizing the nature of God’s 

relationship with the world in which he covenantally binds himself to governing with 

regularity.  This covenantal approach also helps nuance the confession that “God 

…is the…free causality of all things”, thereby adding to the rightful acknowledgment 

of God’s omnipotent autonomy the recognition of his constraining himself to a 

certain set of dependable regularities.  Finally, it is helpful to envision “God’s 

omnipresent and eternal power” not as raw impersonal strength but as a Personal 

presence mediated and exerted by Word and Spirit.  A Trinitarian perspective on the 

relationship between God and creation is valuable not only in distinguishing a 

Christian perspective from a generally theistic one, but also in mining the depths of 

the Scriptural account in this regard.  Consider, for example, Psalm 33:6, “By the word 

of the LORD the heavens were made, And by the breath of His mouth all their host.”  

Noting that the Hebrew word translated as “breath” here (ruach) is routinely used for 

the Holy Spirit, we see the involvement of each Person of the Trinity in the creation.18 

 

Habits of mind to develop in doing and thinking about science 

 

While there are certainly many motivations for doing science, Christianity offers a 

number of excellent ones.  As McGrath discusses in detail, Christians see nature (the 

object of study of the natural sciences) as creation19, in fact, as the creation of the 

Triune Creator we worship.  Therefore in doing science, Christians seek to deepen in 

their knowledge of the Creator, to fulfill the cultural mandate, to embrace and 

employ God’s good gift of curiosity, and to see knowledge as both gift and task20, 

and in doing so, seek to glorify God. 

 

In closing, consider the following set of fourteen theses on science, seven negative 

and seven positive.21  These represent appropriate habits of mind which should be 

developed by members of the general public as well as scientists involved in 

teaching or research, especially if one wishes to think about science from an 

explicitly Christian point of view.  It is particularly important for Christian teachers of 

science both to exhibit these habits of mind and to encourage their development in 

their students. 

                                                 
17  ibid., v. 1, p. 370. 
18  Poythress, Redeeming Science: A God-Centered Approach, 25.  Other excellent resources in this respect are 
the writings of Meredith Kline, Colin Gunton, and Thomas Torrance, as well as Morris and Petcher, Science & 
Grace: God's Reign in the Natural Sciences. 
19  Alister E. McGrath, A Scientific Theology (Grand Rapids, MI: W.B. Eerdmans Pub., 2001), v. 1: Nature. 
20 These last two points, regarding curiosity and gift/task, are explored in detail in Morris and Petcher, Science & 
Grace: God's Reign in the Natural Sciences. 
21 Adapted from “Aspects of a Christian Perspective on Science”, a presentation I gave for a collaborative science 
curriculum writing session for principals and teachers of northwest Iowa Christian schools held at Dordt College 
on 6 May 2002. 
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� Science is not a source of certain knowledge, for it is done by fallible human 

beings, and there are other ways of knowing besides the scientific. 

� Science is neither in opposition to nor irrelevant to religion, despite raucous claims 

to the contrary from the dogmatic atheists such as Dawkins.  It is not able to 

replace God as an explanation, basically because of ultimate questions which 

science cannot answer, such as: “Where did the universe come from?”, “How did 

it really start?”, “What really makes things happen?”, and “What is the purpose of 

it all?”. 

� Science is not able to understand the mind of God: our laws are not his laws (c.f. 

Isaiah 55:8-9).  While we formulate laws in science, any laws by which God 

governs the creation are of a different nature (e.g. covenantal, holistic). 

� Science is not purely objective or systematic, but certainly more objective than 

many other areas of study and certainly quite systematic.  There remain elements 

of subjectivity and accident. 

� Science is neither a set of facts (there are no “brute” facts anyway), nor the art of 

fact-collection (although fact-collection is a significant part of science). 

� Science is not easily definable, as can be seen by attempting a simple 

demarcation of science from pseudo-science, folk-science, and astrology.22 

� Science is not a straightforward march of progress; there are many blind alleys, 

and dead-end roads. 

� Science is a cultural activity, being a response to the cultural mandate and 

similar to other human activities in many ways (e.g. rooted in religion, creativity 

required, interaction with others, historical development).23 

� Science is possible because of God’s covenant faithfulness to creation.  (This is 

also why people set alarm clocks.24)  Regularity is essential for science; however, 

our formulations of the regularities should not be equated with God’s faithfulness 

(e.g. the Pythagorean theorem is not true in the apparently non-Euclidean 

geometry of the real world), and neither should we think of science as being 

totally regular (within physics, quantum physics and chaos theory display 

significant “irregularities”, all the while not exhibiting total randomness either). 

� Science is founded largely upon Christian convictions.  Many early scientists were 

Christians, or at least lived in a society which was largely Christian.25  But it is 

important to remember that there were other influences as well: political, military, 

technology, printing press, voyages of discovery.26 

� Science is something which can be used either for good or for evil.  This is the 

                                                 
22  Karl Raimund Popper, Conjectures and Refutations: The Growth of Scientific Knowledge (New York: Basic 
Books, 1962). 
23  Arnold E. Sikkema, "Science: A Cultural Activity," Reformed Perspective 20, no. 3 (January 2001), 28-29. 
24  Sikkema, Death of the Watchmaker: Modern Science and the Providence of God. 
25  Nancy R. Pearcey and Charles B. Thaxton, The Soul of Science: Christian Faith and Natural Philosophy 
(Wheaton, IL: Crossway Books, 1994). 
26  H. Floris Cohen, The Scientific Revolution: A Historiographical Inquiry (Chicago: University of Chicago Press, 
1994).; Arnold E. Sikkema, "Grounds for Optimism about Science," Pro Rege 30, no. 4 (2002), 18-19. 
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directional aspect of the “structure and direction” discussion of Wolters.27 

� Science is a complex web of theory and experiment.  Often what we see, and 

how we see it, depends on what we’re looking for.28 

� Science is able to deepen our understanding of the created world.  Scientists are 

realists: the world really exists and its reality is what we are working on 

understanding.29 

� Science is able to deepen our knowledge of the Creator through general 

revelation — the wisdom, power, activity of God are evident — and so further 

enables us to achieve our chief end, namely, “to glorify God and enjoy him 

forever”.30 
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Appendix 3 
Underlying Themes31

 

 

1. Order and design.  Creation is a cosmos, not a chaos.  It is not a 

collection of random events but the continuance of order.  The order 

and design of God’s creation is demonstrated in the ways things 

function together and the unique purpose for which each has been 

created. 

2. Systems.   This theme suggests that creation is composed of many 

macro and micro structures, the parts of which are interrelated and 

function together (solar systems, ecosystems, etc).  Disturbing a part 

disturbs a system; removing a part changes a system. 

3. Interactions.  Interactions describe relationships between parts within 

a system.  Some parts may compete; others relate as a predator 

does to a prey.  Some exist in parasitic relationship, while others exist 

in a commensal one. 

4. Constancy.  Constancy refers to equilibrium, balance, dependability.  

It is a state of stability in which things remain basically the same or in 

which change occurs according to regular patterns. 

5. Patterns of Change.   Patterns may occur in regular or irregular 

cycles.  Patterns may also be interrupted through unpredictable 

events.  The examinations of patterns enable investigators to predict 

what will happen next, and allow them, to certain extent, to control 

changes. 

6. Diversity.  The Lord’s creation exhibits a great variety of systems, 

interactions, and patterns.  The infinite variety and countless different 

and unique creatures reveal God’s creative power and wisdom. 

 

                                                 
31

 SCSBC, Educating with Heart and Mind, p. 152/3.  See also Dr. Arnold Sikkema’s lecture, “Laws of Nature and 
God’s Word for Creation”, as published in Fideles, Vol. 2, 2007, TWU, Langley, BC. 
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Appendix 4 
Goals of the Science Curriculum32

 

 

The following are important goals for the learning of science; that is, students 

of science are to:  
 

1. Stand in wonder and awe of God; 

2. Develop an awareness that God’s creation was spoiled by sin and has been 

redeemed by Christ; 

3. Develop the desire and the ability to explore God’s world so that they might: 

3.1. take joy and delight in what God has made, and 

3.2. exercise their care-taking and reconciling responsibilities appropriately; 

4. Learn a variety of ways through which they might explore and experience 

the wonderful complexity, variety, and inter-relatedness of God’s world; 

5. Understand that science is possible only because of God’s covenantal 

faithfulness to creation. 

6. Explore ways in which science and technology have been used in 

6.1. building society, and 

6.2. both beneficial and harmful ways; 

7. Examine the presuppositions that have shaped the development of science 

and technology; 

8. Consider the historical development of science and scientific discoveries; 

9. Learn that observing and experimenting can be useful tools in learning 

about God’s creation; 

10. Develop their ability to critically evaluate the work of scientists and the 

technologies they develop and to examine whether they act responsibly in 

their development and use; 

11. Develop an understanding of scientific terminology; and, 

12. Build awareness about problematic areas in science. 

                                                 
32

 SCSBC, Educating with Heart and Mind, p151/2. 
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Appendix 5 
WORLDVIEWS – They do make a difference! 

 

 

Secular Worldview Christian Worldview 

• Humans are sovereign. • God is sovereign. 

• Humans are basically good. • Humans are born in sin and 

have a sinful nature. 

• Education is necessary to make 

humans better. 

• Only Christ can change 

humans and deal with their 

sinful nature, enabling them to 

image Him. 

• Humans can achieve their 

ultimate destiny through 

education. 

• Human’s best potential can 

only be realized through God’s 

grace. 

• Atheism, individualism, 

naturalism, scientism and 

materialism are fundamental 

views of life, world views. 

• The function of education is to 

enable students to see that 

everything has an ultimate 

relationship to God, discovering 

the restorative power of God’s 

Word and Spirit in all areas of 

life. 

• The self-sufficiency of humans 

makes them competent to 

solve the problems of life 

without supernatural assistance. 

• Humans need God and His 

indwelling Holy Spirit to 

adequately handle the issues 

of life. 

• There is no authoritative basis 

for the establishment of moral 

values or character. 

• All values and character must 

be based on the absolute 

authority of the Bible. 
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Appendix 6 
Worldview Questions - General 

 

 

 

Who am I? 
What is the nature and significance of human beings? 

 

 

 

Where am I? 
What sort of world and universe do I/we live in? 

 
 
 

What is wrong? 
How can we account for the brokenness and distortion in the 

world? 
 

 

 

What is the remedy? 
How can I/we reduce or get rid of this brokenness? 
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Appendix 7 
Worldview Questions - Biblical33

 

 

 

 

� Who am I?  Who are we?  What is our purpose/role?  What is this world 

all about?  Where did it come from?      

 

� What has gone wrong?  Where do pain and hurt originate? 

 

� What is the way out of the problems and pain that exist?  Where do we 

find answers and what can we do? 

 

� What does the future hold?  Where do we find our hope? 

 

� What is God’s purpose for the particular area of creation or culture we 

are studying? 

 

� How has this purpose been distorted by the effects of human 

disobedience/sin? 

 

� How does God want us to respond?  Are there ways in which we can, 

through Christ’s work of redemption, restore, at least in part, the love, 

righteousness and justice God intended for the world? 

 

� How can we help our students develop a deeper understanding of, 

experience in, and commitment to a Christian way of life? 

                                                 
33

 The first four questions are taken from B. J. Walsh and J. R. Middleton, The Transforming Vision,  1984; the 
last four are taken from H VanBrummelen, 1994, Steppingstones to Curriculum, D. Blomberg, 1991, “The Integral 
Curriculum”, and G. Gloris Stronks and D. Blomberg, 1993, A Vision with a Task 
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Appendix 8 
Design Template 

 

 

 

Stage 1:  Desired Results 

Established Goals: 
Teachers of science are to: 
�   

�   

�   

�   

�   

�   

�   

�   

 

Understandings 
Students will understand that: 

1.   

2.   

3.   

4.   

5.   

6.   

7.   

8.  

Essential Questions 
1.   

2.   

3.   

4.   

5.   

6.   

7.   

8.   
 

 

Introduction:   
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Stage 2:  Assessment Evidence 
 

Key Knowledge and Skills 

Knowledge: Students will know: 
� Key terms: 
o    

�   

�   

�   

�   

�   

�   

�   

Skills: Students will be able to: 
�   

�   

�   

�   

�   

�   

�   

�   

�   

�   

 

Performance Tasks/Projects: 

The following task is written as a summary in the GRASPS form: 
�   

 

The following task is written in the GRASPS form: 

� Goal: 
o   

� Role: 
o   

� Audience: 
o   

� Situation: 
o   

� Product, Performance, and Purpose: 
o   

� Standards and Criteria for Success:   

o   

Quizzes/Tests: 

1.   

2.   

3.   

Academic Prompts: 

1.   

2.   

3.   

Other Evidence (observations, 

work samples, dialogues): 

�   

�   

�   

Student Self-Assessment, Peer 

Review: 

�   

�   

�  
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Stage 3:  Teaching and Learning Activities 
 

 

Teaching and Learning Experiences 

�  

�   

�   

�   

�   

�   

�   

�   

�  
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Appendix 9 
Design Checklist – Stage 134 

 
 

Introduction 
 

� The introduction usually states the theme of the unit. 

� The introduction puts the unit in the context of: Creation, Fall, 

Redemption, Fulfillment 

 
 

Established Goals 
 

� Only those goals or content standards that are directly relevant to 

the unit and assessed in Stage 2 are listed. 

 
 

Desired Understandings 
 

� The understandings derive from or are aligned with appropriate 

goals (e.g., content standards or curriculum objectives). 

� The understandings are both overarching (to promote transfer of 

Big Ideas) and topical (specific enough to focus teaching, 

learning, and assessment). 

� The understandings are in context of: Creation, Fall, Redemption, 

and Fulfillment. 

� The understandings are framed as full-sentence generalizations in 

response to the stem:  “The students will understand that…”. 

� The understandings are not obvious or true by definition (i.e., 

factual knowledge).  They need to be uncovered (rather than 

merely stated) in order for students to come to understand them. 

 
 

Essential Questions 
 

� Overarching essential questions clarify the Big Ideas and connect 

to other topics and contexts, while topical essential questions 

frame and guide inquiry into the topic. 

� The essential questions are thought-provoking and arguable, rather 

than “leading” questions that point to the facts. 

� As needed, the essential questions are framed in appropriate “kid 

language” to make them accessible to students. 

 
 

Knowledge and Skill 
 

� Key knowledge and skills, needed to meet the standards and 

enable the desired understandings, are identified. 

                                                 
34

 Based on McTighe & Wiggins, Understanding by Design Professional Development Workbook, 2004 
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Appendix 10 
Six Facets of Understanding35

 

 

Use the “lenses” of the six facets of understanding to generate possible essential 

questions for a topic or content standard. 

                                                 
35

 Adapted from Wiggins and McTighe, Understanding by Design Study Guide, ASCD, 2000. 

Explanation 
? 

Sophisticated and apt 

explanations and theories 

that provide knowledgeable 

and justified accounts of 

events, actions, and ideas. 

Application 
? 

Ability to use knowledge 

effectively in new situations and 

diverse contexts. 

Interpretation 
? 

Narratives, translations, 

metaphors, images, and 

artistry that provide meaning. 

Empathy 
? 

The ability to get inside 

another person’s feelings and 

worldview. 

Perspective 
? 

Critical and insightful points of 

view. 

Self-Knowledge 
? 

The wisdom to know one’s 

ignorance and how one’s 

patterns of thought and 

action inform as well as 

prejudice understanding. 
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Appendix 11 
Brainstorming Assessment Ideas Using the Six 

Facets of Understanding36 
 

Use the six facets of understanding to generate possible ways in which students 

might reveal understanding. 

                                                 
36

 McTighe & Wiggins, Understanding by Design Professional Development Workbook, Alexandria, VA, USA, 
2005, p. 165. 

Explanation 
? 

• Explain to the class how a 

battery causes a light bulb 

to glow. 

Application 
? 

• Design an electrical circuit to 

accomplish a specific task. 

• Troubleshoot a faulty electrical 

circuit. 

Interpretation 
? 

• Interpret a schematic 

diagram and predict the 

outcome. 

Empathy 
? 

• Describe an electron’s 

experience as it passes 

through a simple circuit. 

Perspective 
? 

• Why does the United 

States use AC instead of 

DC current? (historical 

perspective) 

• What are the strengths of 

each type? 
Self-Knowledge 

? 
• Give a pre-test and a 

post-test to assess 

common misconceptions 

and have students reflect 

on their deepening 

understanding. 
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Appendix 12 
Stage Two – Types of Evidence37 

 

                                                 
37

 Wiggins & McTighe, Understanding by Design, Expanded 2
nd

 Edition, ASCD, Alexandria, VA, USA, 2005, p. 
153. 

Performance Tasks/Projects: 

Complex challenges that mirror the issues and problems faced by adults.  Ranging in 

length from short-term tasks to long-term, multi-staged projects, they yield one or 

more tangible products and performances.  They differ from academic prompts in 

the following ways: 

� Involve a real or simulated setting and the kind of constraints, background 

“noise”, incentives, and opportunities an adult would find in a similar situation. 

� Typically require the student to address an identified audience. 

� Are based on a specific purpose that relates to the audience. 

� Allow students greater opportunity to personalize the task. 

� Are not secure:  The task, evaluative criteria, and performance standards are 

known in advance and guide student work. 

Quizzes/Tests: 

Familiar assessment formats consisting of simple, content-focused items that: 

� Assess for factual information, concepts, and skill. 

� Use selected-response (e.g., multiple-choice, true-false, matching) or short-

answer formats. 

� Are convergent, typically having a single, best answer. 

� May be easily scored using an answer key or machine. 

� Are typically secure (i.e., items are not known in advance). 

Academic Prompts: 

Open-ended questions or problems that require the student to think critically, not just 

recall knowledge, and to prepare a specific academic response, product, or 

performance.  Such questions or problems: 

� Require constructed responses to specific prompts under school and exam 

conditions. 

� Are “open” with no single best answer or strategy expected for solving them. 

� Are often “ill-structured”, requiring the development of a strategy. 

� Involve analysis, synthesis, and evaluation. 

� Typically require an explanation or defense of the answer given and methods 

used. 

� Require judgment-based scoring based on criteria and performance standards. 

� May or may not be secure. 

� Involve questions typically only asked of students in school. 

Informal Checks for Understanding: 

Ongoing assessment used as part of the instructional process.  Examples include 

teacher questioning, observations, examining student work, and think-alouds.  These 

assessments provide feedback to the teacher and the student.  They are not 

typically scored or graded. 
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Appendix 13 
Assessment Evidence – Six Facets of 

Understanding38 
 

FACETS AND CRITERIA EXAMPLES 

Explanation 
Sophisticated and apt explanation and theories, 
which provide knowledgeable and justified 
accounts of events, actions, and ideas. 
Why is this so?  What explains?  What accounts 
for?  How can this be proved?  To what is it 
connected?  How does this work? 

• Show and say how electric lights work. 

• Explain why adding mustard to oil and vinegar 
makes them mix. 

• Demonstrate how camera angle communicates 
meaning. 

Interpretation 
Interpretations, narratives, and translations that 
provide meaning. 
What does this me?  What of it?  What does it 
illustrate or illuminate?  How does it relate to me?  
What makes sense? 

• Write a newspaper article about the meaning of 
caucus results. 

• Represent grief and hope in a clay sculpture. 

• Relate “Gulliver’s Travels” to British intellectual 
life. 

Application 
Ability to use knowledge effectively in new 
situations and diverse contexts. 
How and where can we use this knowledge, skill, or 
process?  How should my thinking and/or actions 
be modified to meet the demands of this particular 
situation? 

• Project next year’s costs and needs for a 
student-run supply store. 

• Design a museum exhibit on causes and effects 
of early 20th century immigration. 

• Perform a soil test to determine nutrient 
deficiencies. 

Perspective 
Critical and insightful points of view. 
From whose viewpoint?  From which vantage 
point?  What is assumed that needs to be made 
explicit?  Is there adequate evidence?  Is it 
reasonable?  What are the strengths and 
weaknesses?  What are its limits? 

• Read and discuss “The Real Story of the Three 
Little Pigs” by A. Wolf 

• Analyze assumptions made in political cartoons. 

• Write a critical review of a film based on a best-
selling book. 

Empathy 
The ability to get inside another’s feelings or 
worldview. 
How does it seem to you?  What do they see that I 
don’t?  What do I need to experience if I am to 
understand? 

• Write a report on why some kids get picked on 
and how it feels to be like those kids. 

• Report on an historical person by assuming the 
role of that person. 

• Write diary entries as if you were Wilbur in 
“Charlotte’s Web”. 

Self-Knowledge 
The wisdom to know one’s ignorance and how 
one’s patterns of thought and action inform as 
well as prejudice understanding. 
How does who I am shape my views?  What are the 
limits of my understanding?  What are my blind 
spots?  What am I prone to misunderstand because 
of prejudice, habit or style? 

• Attach a self-assessment to your essay before 
handing it in. 

• Keep a log of your reactions to literature and 
what your reactions reveal about your view of 
human nature. 

• Write a description of yourself as a learner, 
noting strengths and weaknesses. 

                                                 
38

 Backward Design Workshop, Elaine Brouwer, Alta Vista, 2004, Stage 2, p. 2. 
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Appendix 14 
Performance Verbs Based on the Six Facets of 

Understanding39 
 

EXPLAIN INTERPRET APPLY 

Demonstrate 

Derive 

Describe 

Design Exhibit 

Express 

Induce 

Instruct 

Justify 

Model 

Predict 

Prove 

Show 

Synthesize 

Teach 

Analogies (create) 

Critique 

Document 

Evaluate 

Illustrate 

Judge 

Make meaning of 

Make sense of 

Metaphors (provide) 

Read between the lines 

Represent 

Tell a story of 

Translate 

Adapt Build 

De-bug 

Decide 

Exhibit 

Interview 

Invent 

Perform 

Produce 

Propose 

Solve 

Test 

Use 

PERSPECTIVE EMPATHY SELF-KNOWLEDGE 

Analyze 

Argue 

Compare 

Contrast 

Criticize 

Infer 

Assume role of 

Believe 

Be like 

Be open to 

Consider 

Imagine 

Relate 

Role-play 

Be aware of 

Realize 

Recognize 

Reflect 

Self-assess 

 

                                                 
39

 McTighe & Wiggins, Understanding by Design Professional Development Workbook, Alexandria, VA, 2004, p. 
161 
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Appendix 15 
Designing a Performance Task Using 

G.R.A.S.P.S.40 
 

 

 

� GOAL: 
o Your task is __________________________________________________________________. 

o Your goal is _________________________________________________________________. 

o The problem is _______________________________________________________________. 

 

� ROLE: 
o You are a ___________________________________________________________________. 

o Your job is ___________________________________________________________________. 

o You have been given the task of _____________________________________________. 

 

� AUDIENCE: 
o The target audience is _______________________________________________________. 

o You will need to convince ___________________________________________________. 

o Your client is _________________________________________________________________. 

 

� SITUATION: 
o The challenge involves dealing with __________________________________________. 

o The context you find yourself in is _____________________________________________. 

 

� PRODUCT PERFORMANCE AND PURPOSE: 
o You will need to create a __________________________________ in order to 

_______________________________________________________________. 

o You will need to develop a ____________________________________so that 

_______________________________________________________________. 

 

� STANDARDS & CRITERIA FOR SUCCESS: 
o Your performance needs to __________________________________________________. 

o Your work will be judged by __________________________________________________. 

o Your product must meet the following standards: ______________________________. 

                                                 
40

 Wiggins & McTighe, Understanding by Design, Expanded 2
nd

 Edition, Alexandria, VA, USA, 2005, p. 159. 
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Appendix 16 
Designing a Performance Task Using 

G.R.A.S.P.S.41
 

Social Studies Example 
 

 

� GOAL: 
o Your goal is to help a group of foreign visitors understand the key historic, 

geographic and economic features of our region. 

� ROLE: 
o You are an intern at the Regional Office of Tourism. 

 

� AUDIENCE: 
o The audience is a group of nine foreign visitors (who speak English). 

 

� SITUATION: 

o You have been asked to develop a plan, including a budget, for a four-day tour 

of the region.  Plan your tour so that the visitors are shown sites that best illustrate 

the key historic, geographic, and economic features of our region. 

 

� PRODUCT/PERFORMANCE AND PURPOSE: 
o You need to prepare a written tour itinerary and a budget for the trip.  You 

should include an explanation of why each site was selected and how it will help 

the visitors understand the key historic, geographic, and economic features of 

our region.  Include a map tracing the route for the tour. 

 

� STANDARDS AND CRITERIA FOR SUCCESS: 
o Your proposed tour plan needs to include: 

� The key historic, geographic, and economic features of the region. 

� A clear rationale for the selected sites. 

� Accurate and complete budget figures. 

                                                 
41

 McTighe & Wiggins, Understanding by Design Professional Development Workbook, Alexandria, VA, USA, 
2004, p. 171. 
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Appendix 17 
G.R.A.S.P.S. – Possible Student Roles42

 
 

 

 

Advertiser 

Artist 

Author 

Biographer 

Candidate 

Cartoon character 

Caterer 

Chairperson 

Chef 

Composer 

Detective 

Editor 

Elected official 

Engineer 

Expert 

Eyewitness 

Filmmaker 

Firefighter 

Historian 

Intern 

Interviewer 

Inventor 

Lawyer 

Literary critic 

Museum director 

Newscaster 

Novelist 

Nutritionist 

Panellist 

Park ranger 

Photographer 

Pilot 

Playwright 

Poet 

Police officer 

Product designer 

Reporter 

Researcher 

Scientist 

Ship’s captain 

Taxi driver 

Teacher 

Tour guide 

Travel agent 

TV or movie character 

Tutor 

Zoo keeper 

 

                                                 
42

 McTighe & Wiggins, Understanding by Design Handbook, Alexandria, VA, USA, 1999, p.149. 



 July 2009 RCDC Science Curriculum Development Project 

 - 300 - Section Five: Appendices 

Appendix 18 
G.R.A.S.P.S. – Possible Student Audiences43

 
 

 

 

Advertisers 

Board members 

Boss 

Businesses 

Celebrities 

Community members 

Experts 

Foreign embassy staff 

Friends 

Government officials 

Historical figures 

Judge 

Jury 

Library patrons 

Museum visitors 

Neighbours 

Relatives 

Pen pals 

Radio listeners 

Readers 

School staff 

Students (any age) 

Travel agent 

Travelers 

TV viewers 

Visitors 

 

                                                 
43

 McTighe & Wiggins, Understanding by Design Handbook, Alexandria, VA, USA, 1999, p.150. 
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Appendix 19 
G.R.A.S.P.S. – Possible Products and 

Performances44
 

 
 

WRITTEN ORAL VISUAL 

Advertisers 

Board members 

Boss 

Businesses 

Celebrities 

Community members 

Experts 

Foreign embassy staff 

Friends 

Government officials 

Historical figures 

Judge 

Jury 

Library patrons 

Museum visitors 

Neighbours 

Relatives 

Pen pals 

Radio listeners 

Readers 

School staff 

Students (any age) 

Travel agent 

Travelers 

TV viewers 

Visitors 

 

                                                 
44

 McTighe & Wiggins, Understanding by Design Handbook, Alexandria, VA, USA, 1999, p.151. 
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Appendix 20 
Design Checklist – Stage 245

 
 
 

Performance Tasks 
 

� The performance tasks are aligned with one or more Desired 

Understandings in Stage 1.  The tasks will yield appropriate 

evidence of the identified understandings. 

� The tasks involve a complex, real-world (authentic) application of 

the identified knowledge, skills, and understanding. 

� The tasks are written in the GRASPS form. 

� The tasks allow students to demonstrate understanding with some 

choice, options, or variety in the performance and products. 

� The tasks are not likely to be performed well without a clear grasp 

of the understandings the task is meant to assess. 

� The tasks require one or more of the six facets of understanding. 

� The scoring rubric includes distinct traits of understanding and 

successful performance. 

� The scoring rubric highlights what is appropriate given the 

evidence needs suggested by the Desired Understandings of 

Stage 1. 

 
 

Other Evidence 
 

� Other appropriate evidence has been identified in summary form 

(e.g., key quizzes, exams, student self-assessments) to supplement 

the evidence provided by the performance tasks. 

� Students are given the opportunity to self-assess and reflect upon 

their knowledge and performance. 

� The essential questions are thought provoking and arguable, rather 

than “leading” questions that point to the facts. 

� As needed, the essential questions are framed in appropriate “kid 

language” to make them accessible to students. 

                                                 
45

 McTighe & Wiggins, Understanding by Design Professional Development Workbook,  Alexandria, VA, USA, 
2004, p. 207. 
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Sample Assessment Rubric for Performance Task 
 

CRITERIA PERFORMANCE INDICATORS 

 

Does Not Meet 
Expectations 

Minimally 
Meets 

Expectations 

Fully Meets 
Expectations 

Exceeds 
Expectations 

Understanding 

• Limited 

understanding 

of 

expectations. 

• Basic 

understanding 

of 

expectations. 

• Good 

understanding 

of 

expectations. 

• Excellent 

understanding 

of 

expectations. 

Items 

• Product 

contains one 

or two 

clothing and 

food items 

needed for 

winter 

camping. 

• Product 

contains three 

clothing and 

food items 

needed for 

winter 

camping. 

• Product 

contains four 

clothing and 

food items 

needed for 

winter 

camping. 

• Product 

contains more 

than four food 

and clothing 

items needed 

for winter 

camping.  The 

additional 

choices are 

well thought 

out. 

Reasoning 

• Is unable to 

defend item 

choices 

clearly. 

• Is able to 

defend most 

item choices 

clearly. 

• Is able to 

defend item 

choices 

clearly. 

• Is able to 

defend item 

choices 

clearly and 

with great 

detail. 

Visual Impact 

• Lacks the form 

needed to be 

considered a 

list. Lacks 

neatness. 

• Information is 

presented as 

a list but lacks 

some 

neatness. 

• Information is 

presented 

very neatly as 

a list. 

• Information is 

presented 

very neatly as 

a list with extra 

details such as 

pictures, 

diagrams, etc. 

Confidence 

• Lacked 

confidence 

during the 

presentation. 

• Showed some 

confidence 

during the 

presentation. 

• Showed 

confidence 

throughout 

most of the 

presentation. 

• Showed a lot 

of confidence 

throughout 

the 

presentation. 

Clarity 

• Difficult to 

understand 

because of 

lack of volume 

or clarity of 

speech. 

• Appropriate 

volume and 

clarity some of 

the time. 

• Appropriate 

volume and 

clarity most of 

the time. 

• Appropriate 

volume and 

clarity 

throughout 

the 

presentation. 
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 Sample Concept Map Rubric46

 
 

 

CRITERIA PERFORMANCE INDICATORS 

 

Does Not Meet 

Expectations 

1 mark 

Minimally 
Meets 

Expectations 

2 marks 

Fully Meets 

Expectations 

3 marks 

Exceeds 

Expectations 

4 marks 

Title and Title 
Image 

• unclear, hard 

to distinguish 

from other info 

• clear, but not 

eye-catching 

• clear, uses an 

image that 

relates to the 

key idea 

• stands out, 

attracting 

attention; uses 

symbolism or 

humour 

Ideas Branch 
Down From 
the Title 

Image With 
Increasing 

Detail 

• little logical 

order, lack of 

detail 

• ideas branch 

but are 

sometimes 

confusing, 

some 

supporting 

detail is 

provided 

• ideas are 

logically 

connected 

and show 

more detail as 

they branch 

• ideas are 

logically 

connected 

and 

accurately 

give more 

detail as they 

branch 

Connecting 
Words or 

Phrases Are 
Appropriate 
and Indicate 

Understanding 

• few linking 

connecting 

words or 

phrases 

• connecting 

works are 

present, but 

there are few 

or they don’t 

truly link the 

ideas 

• connecting 

words show 

understanding

, but some 

could improve 

• connecting 

words are 

obvious and 

clearly relate 

to the 

concepts 

Ideas Are 
Coded With 

Colour 

• little or no use 

of colour or 

other code to 

connect 

sections of the 

concept map 

• colour or 

coding is used 

to link sections 

of the 

concept map, 

but is 

confusing. 

• colour or 

coding for 

sections of the 

concept map 

is clear and 

will help with 

memory 

• the use of 

colour or 

coding is 

effective in 

making the 

connections 

memorable 

Main Ideas 
Have 

Appropriate 
Illustrations 

• no illustrations • some key 

ideas are 

illustrated, 

some images 

are irrelevant 

• concept map 

illustrates all 

the key ideas 

and some of 

the supporting 

details 

• images are 

clear and 

lead to an 

understanding 

of content 

 

The concept map is out of 20 marks and is due ____________________. 
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 British Columbia, Science Grade 8 IRP, 2006, p. 98. 
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Storyboard and Oral Presentation: Group Self-

Evaluation Scale47 
 

Use this checklist to determine areas of strength and weakness in your group project. 

 

Names: _________________ 
 _________________ 

 _________________ 

 _________________ 

Never Sometimes Usually Always 

TOPIC     

Interesting to us     
Interesting to the audience     

PREPARATION 
(We were able to) 

    

Find sufficient information     
Use appropriate information to 

produce a complete 

storyboard 

    

Produce a logical storyboard 

sequence 
    

Use an effective introduction     
Use an effective conclusion     
Use captions to explain the 

storyboard 
    

PRESENTATION 
(We were able to) 

    

Speak clearly and confidently     
Speak with expression     
Use appropriate vocabulary     
Speak fluently with few pauses 

or hesitations 
    

Make eye contact with the 

audience 
    

Explain the storyboard 

sequentially and logically 
    

Answer student questions 

following the presentation 
    

 

Next time we would: 
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 British Columbia, Science Grade 8 IRP, 2006, p. 99. 
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Lab Report: Performance Task Description48 

 
 

 

                                                 
48

 British Columbia, Science Grade 8 IRP, 2006, p. 100. 

Name: Block: 

Lab Number: Date: 

[ACTIVITY NAME] 

Purpose: Something that one sets out for oneself as an objective, the aim of the experiment; 

may be stated as a question. 

Materials: List of things you used in the experiment. 

Procedure: 1. Some experiments will just require you to list the textbook – name, page number 

and procedure numbers 

 2. Other experiments will require you to enter the complete procedure, listing the 

steps to follow in conducting the experiment. 

Observations: These would come in the same order as the procedures. Try to answer the following 

question: What was done for each procedure? What was seen/ heard/ felt/ smelled/ 

when you did the procedure? For example: 

a) Measurements of (length/mass/volume) were taken and recorded.  The 

(mass/length/volume) of _____ was ________. 

b) Tables are drawn with a ruler and include all data. Correct symbols for units are 

used.  The table is completed in pencil. A title for the table is included. 

c) Observed objects were drawn. 

d) Equipment used and its set up were diagrammed. 

e) It was observed that : (complete the sentence) 

the object was seen to ___________ 

 the object sounded like ___________ 

 the object felt like _________ 

 the object smelled like _________ (use caution when smelling) 

(Note: Most of the above would not be used for any one procedure) 

Questions: At the end of each experiment you will find a question set that may be assigned.  

You must answer these in this section. 

Conclusions: Try to answer some of the following questions for each experiment: 

 1. Name and describe any new terms and procedures you may have learned. (Did 

you do what you said you wanted to in the purpose?) 

 2. What other instruments (apparatus) might one have used in this experiment? 

 3. How accurate do you think your results are? Explain. 

 4. Have you learned a new skill, for example: Could what you learned help you 

predict something? 

 5. Try to generalize: Would this procedure work for other materials? If so, what? 

 6. How could you use what you learned in your daily life? Has this experiment 

changed your attitude about something? 

 7. Does what you learned have any value to you? (Other than, “because I have to 

remember it for the test”) 

 8. How do you interpret your observations? 

 9. What are the connections and relationships that you have learned (more) about? 

 Remember: not all of the above can be answered for every experiment; but # 8 is 
always answered. 
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Scoring Rubric for Lab Report49 

 
 Beginning 

1 
Developing 

2 
Accomplished 

3 
Exemplary 

4 
Score 

Purpose Purpose is not 

written. 

Purpose is written 

but the desired 

relationship is not 

stated. 

Purpose is stated 

identifying the 

relationship to be 

determined. 

Purpose is 

stated, clearly 

identifying the 

relationship to 

be determined 

and written in 3rd 

person passive. 

 

Procedure Procedure is 

not written. 

Procedure is 

written but the 

processes to be 

followed are not 

clear. 

Procedure is written 

and the processes 

to be followed are 

easy to follow. 

Procedure is 

written. The 

processes to be 

used are easy to 

follow and 

include other 

options to 

pursue. 

 

Observations, 
Data and 
Diagrams 

Observations, 

data and 

diagrams are 

not included. 

Observations, 

data and 

diagrams are 

included but are 

incomplete 

and/or messy. 

Observations, data, 

and diagrams are 

included and are 

complete and 

neat. 

Observations, 

data, and 

diagrams are 

included and 

are complete 

and neat. A 

pencil and ruler 

have been used 

when required. 

 

Questions 
and Answers 

Questions and 

answers are not 

included. 

Questions and 

answers are 

included but are 

incomplete. 

Questions and 

answers are 

included and are 

mostly complete. 

Questions and 

answers are 

included and 

are complete. 

 

Conclusion Conclusion is 

not included. 

Conclusion is 

included but is 

incomplete or 

has personal 

opinions such as 

“It smelled 

yucky” or “I liked 

this lab.” 

Conclusion is 

included and is 

complete in 3rd 

person passive. 

Conclusion is 

included. It is 

complete, 

written in 3rd 

person passive, 

and includes 

suggestions for 

future 

experiments. 

 

Total Score =   
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 British Columbia, Science Grade 8 IRP, 2006, p. 101. 
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Poster Presentation Scoring Guide50 

 

Criteria Performance Indicators 

 Unsatisfactory 

1 mark 

Satisfactory 

2 marks 

Good 

3 marks 

Excellent 

4 marks 

Research 

credited (notes 

provided) 

No bibliography 

or notes given 

Some 

references 

included and 

notes 

All references 

given, sketchy 

notes 

All references 

given and 

notes show 

clear 

understanding 

Appropriate 

detail and 

depth of 

knowledge 

Some details of 

the topic 

provided 

Either too much 

or too little 

detail 

Depth of 

content is 

appropriate for 

the audience 

Appropriate 

depth makes 

the 

presentation 

memorable 

Organization of 

presentation 
Ideas 

presented in no 

particular order 

Most ideas 

“flow” from one 

to another 

Ideas are 

presented 

logically 

Presentation 

leads the 

audience to a 

thorough 

understanding 

Visual impact 

of poster 
Few mages 

provided and 

explanations 

are sketchy 

Poster has 

images, colour 

and some 

explanation 

Images and 

explanations 

are related and 

easy to see 

Explanations 

well supported 

by images – 

poster captures 

attention of 

audience 

Creativity in 

poster and 

presentation 

Little 

imagination 

throughout the 

presentation 

Examples used 

explain the 

topic poorly 

Examples or 

extensions 

relate well to 

the topic 

Examples and 

extensions are 

exceptionally 

relevant 
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 British Columbia, Science Grade 9 IRP, 2007, p. 96. 
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Assessment Instrument – Slide Presentation51

 
 

Criteria Performance Indicators 

 Unsatisfactory 

1 mark 

Satisfactory 

2 marks 

Good 

3 marks 

Excellent 

4 marks 

Research 

credited (notes 

provided) 

No bibliography 

or notes given 

Some 

references 

included and 

notes 

All references 

given, sketchy 

notes 

All references 

given and 

notes show 

clear 

understanding 

Detail and 

depth of 

knowledge 

Some details of 

the topic 

provided 

Either too much 

or too little 

detail 

Depth of 

content is 

appropriate for 

the audience 

Appropriate 

depth, plus 

interesting 

points are 

made in the 

presentation 

Organization of 

presentation 
Ideas 

presented in no 

particular order 

Most ideas 

“flow” from one 

to another 

Ideas are 

presented 

logically 

Presentation 

has a flow that 

leads the 

audience to a 

thorough 

understanding 

Visual impact 

of presentation 
Few mages 

provided, and 

captions hard 

to follow 

Images and 

captions are 

related and 

easy to see 

Each slide 

captures 

attention of 

audience 

Slides are 

visually 

attractive and 

have sound or 

action 

Creativity in 

presentation 
Little 

imagination 

throughout the 

presentation 

Ideas used to 

explain the 

concepts don’t 

relate to the 

topic chosen 

Examples, 

analogies, or 

extensions 

relate to the 

topic 

Examples, 

analogies, or 

extensions 

make the topic 

memorable 
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 British Columbia, Science Grade 10 IRP, 2008, p. 105. 



 July 2009 RCDC Science Curriculum Development Project 

 - 310 - Section Five: Appendices 

Appendix 28 
Presentation Evaluation52

 
 

Topic: ___________ Presenters: ________________________ 

5 = Exceeds Expectations, 4 = Fully Meets Expectations, 3 = Adequately Meets Expectations, 

2 = Minimum Expectations Not Met, 1 = Not Yet Within Expectations 

Presentation Criteria Teacher 

Assessment 

Teacher Comments 

ORGANIZATION – Presented on time 
and the process and sequence of the 

presentation was clear. 

  

KNOWLEDGE – Understood the topic.  
Insightful connections made.  High 

quality, relevant information included. 

  

EMPHASIS – Voice inflection, pauses, 
and repetition were used 

appropriately to hold the attention of 

the audience. 

  

PACE – Speed of delivery allowed for 
understanding and included pauses 

for clarification and audience note-

taking. 

  

OVERVIEW – Content and background 
of topic, outline of the presentation, 

and important people, terms, events 

introduced. 

  

VISUALS – Overheads or other visuals 
used to introduce new names, terms, 

and events to the audience. 

  

SUMMARY – Major points were reviewed 
at the end of the presentation or at 

appropriate breaks in the topic. 

  

QUIZ QUESTIONS – Prepared using 
appropriate starter prompts and 

questions were appropriate to the 

topic. 

  

TOTAL:     

 

 

Letter Grade A = 35–40 B+ = 32–34 B = 29–31 C+ = 27-28 C = 24–26 C- = 20–23 I = 0-19 
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 British Columbia, Science Grade 10 IRP, 2008, p. 107. 
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Group Member Evaluation Guide53

 
 

(Each group member should complete this form individually.) 

 

Your Name: ____________________________________ 

Group Members: ______________________________________________________ 

 

Duties I specifically performed during the course of the assignment: 

__________________________________________________________________________________________

____________________________________________________________ 

My own personal contribution amounted to _____% of the total group preparation. 

Strength/difficulties my group experienced were: 

__________________________________________________________________________________ 

Things my group could have done better are: 

__________________________________________________________________________________ 

 

5 = Exceeds Expectations, 4 = Fully Meets Expectations, 3 = Adequately Meets Expectations, 

2 = Minimum Expectations Not Met, 1 = Not Yet Within Expectations 

Category Criteria Group Member Names (include your own) 

        

Willing to work       

Listened to group views       

Followed instructions       

Asked for help if needed       

Cooperation 

Included all members       

An organizer       

Self-starter (showed initiative)       

Contributed good ideas       

Leadership 

Active and energetic worker       

Dependable       

Attended meetings and classes       

Prepared their share       

Contribution 

Finished work on time       
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 British Columbia, Science Grade 10 IRP, 2008, p. 109. 
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WHERETO54

 
(Considerations for the Learning Plan) 

 

The acronym WHERETO summarizes the key elements that should be found in your lesson 

plan, given the desired results and assessments drafted in Stages 1 and 2.  Note that the 

elements need not appear in the same order as the letters of the acronym.  Think of 

WHERETO as a checklist for building and evaluating the final learning plan, not a 

suggested sequence.  For example, the learning might start with a Hook (H), followed by 

instruction on the final performance requirements (W), then perhaps some rethinking of 

earlier work (R) 

 

 

                                                 
54

 McTighe & Wiggins, Understanding by Design Handbook, Alexandria, VA, USA, 1999. 

WHERETO 

W 
Where are we going? 

Why? What is expected? 

H 
How will we hook and 

hold student interest? 

E 
How will we equip 

students for expected 

performances? 

R 
How will we help students 

rethink and revise? 

E 
How will students self-

evaluate and reflect on 

their learning? 

T 
How will we tailor learning 

to varied needs, interests, 

and styles? 

O 
How will we organize and 

sequence learning? 



 RCDC Science Curriculum Development Project July 2009 

 Section Five: Appendices  - 313 - 

Appendix 31 
Brainstorming Learning Using the Six Facets of 

Understanding55
 

 
Use the six facets of understanding to generate possible learning activities to hook, 

engage, and equip students for the desired performances and to rethink earlier ideas. 
 

 

                                                 
55

 McTighe& Wiggins, Understanding by Design Handbook, Alexandria, VA, USA, 1999 

Explanation 
? 

• Develop a brochure to 

help younger students 

understand what is meant 

by a balanced diet. 

Interpretation 
? 

• Plan a menu for a class 

party, consisting of 

healthy, yet tasty, snack. 

Empathy 
? 

• Imagine: How might it feel 

to live with a dietary 

restriction due to a 

medical condition? 

Perspective 
? 

• Conduct research to find 

out if the Food Pyramid 

guidelines apply in other 

regions (e.g. Antarctica, 

Asia, and the Middle East) 

and the impact of diverse 

diets on health and 

longevity. 
Self-Knowledge 

? 
• Reflect: To what extent 

are you a healthy eater? 

How might you become a 

healthier eater? 

Nutrition 

Application 
? 

• Discuss: What does the 

popularity of fast foods say 

about modern life? 
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Unit Design Considerations Using WHERE56 

Nutrition Unit 
 

QUESTIONS FOR THE TEACHER QUESTIONS FROM THE TEACHER 

W 

How will you help students know where they 

are headed and why (e.g., major assignments, 

performance tasks, and criteria by which the 

work will be judged)? 

• Post essential questions on a bulletin board. 

• Review the rubric for the camp menu 
performance. 

• Print handouts that specify the performance 
requirements, deadlines, checklists, rubrics, and 
reference materials. 

H 

How will you hook students through engaging 

and thought-provoking experiences (e.g., 

issues, oddities, problems, and challenges) that 

point toward big ideas, essential questions, 

and performance tasks? 

• Begin a unit with a problem-based mystery (e.g., 
the seafarer’s disease, scurvy, that cleared up 
once fresh vegetables and fruits were eaten). 

• Challenge students to react to the statement, “If 
food is good for you, it must taste bad.” 

E 

What events, real or simulated, can students 

experience to make the ideas and issues real?  

What learning activities will help students to 

explore the big ideas and essential questions?  

What instruction is needed to equip students 

for the final performance? 

• Project next year’s costs and needs for a 
student-run supply store. 

• Design a museum exhibit on causes and effects 
of early 20th century immigration. 

• Perform a soil test to determine nutrient 
deficiencies. 

R 

How will you cause students to reflect and 

rethink to dig deeper into the core ideas?  

How will you guide students in rehearsing, 

revising, and refining their work based on 

feedback and self-assessment? 

• Explore such ideas as surveying the healthy 
eating habits of different ethnic groups; 
searching the Web for nutrition advice; and 
researching correlations between diet, school 
absence, and academic and athletic 
performance. 

• Equip students with skills in survey writing, oral 
interviews, and research, including searching on 
the Internet. 

E 

How will students exhibit their understanding 

about their final performances and products?  

How will you guide them in self-evaluation to 

identify the strengths and weaknesses in their 

work and set future goals? 

• Students self-assess their work on the key 
performance tasks (illustrated nutrition brochure 
and camp menu) 

• Students create a nutritional action plan for 
themselves and their family to promote healthy 
eating. 
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 McTighe & Wiggins, Understanding by Design Handbook, Alexandria, VA, USA, 1999. 
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Design Checklist – Stage 357

 
 
 

Where 
 

� The learning plan makes clear to students what they will be 

learning, what is expected of them (i.e., their performance goals) 

and how their work will be evaluated 

� Diagnostic assessments are used in the beginning to check for 

potential misunderstandings and predictable performance (skill) 

errors 

 
 

Hook 
 

� The learning plan is clearly designed to engage students, with 

special emphasis on the opening lessons and activities. 

 
 

Equip 
 

� The learning plan is designed to equip learners with the prerequisite 

experiences necessary to understand the Big Ideas, and the 

needed information and skills upon which the understandings and 

performances depend. 

 
 

Rethink 
 

� Opportunities are provided for students to rethink their prior and 

emerging understandings, and to revise their work based on 

feedback and guidance. 

 
 

Evaluation 
 

� Ongoing assessments of individual and group progress provide 

students with feedback and guidance. 
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 McTighe & Wiggins, Understanding by Design Handbook, Alexandria, VA, USA, 1999. 


