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INTRODUCTION
What Energy Comes from the Sun?
Students know energy comes from the Sun to Earth in the form of light. 1
How is energy stored in fuels?
Students know sources of stored energy take many forms, such as food, fuel, 
and batteries.
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What are the different forms of Energy?
Students know machines and living things convert stored energy to motion 
and heat.
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How can energy move from place to place?
Students know energy can be carried from one place to another by waves, 
such as water waves and sound waves, by electric current, and by moving 
objects.
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Is it a Solid, Liquid, or Gas?
Students know matter has three forms: solid, liquid, and gas. 22

In What Ways Can Water Change?
Students know evaporation and melting are changes that occur when the 
objects are heated.
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What Happens When Steel Rusts?
Students know that when two or more substances are combined, a new 
substance may be formed with properties that are different from those of the 
original materials.
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How Big Are Atoms?
Students know all matter is made of small particles called atoms, too small to 
see with the naked eye.
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What objects form all matter? 
Students know people once thought that earth, wind, fire, and water were 
the basic elements that made up all matter. Science experiments show that 
there are more than 100 different types of atoms, which are presented on the 
periodic table of the elements.

40

What will block sunlight?
Students know sunlight can be blocked to create shadows. 46

How does light reflect off mirrors?
Students Students know light is reflected from mirrors and other surfaces. 50
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What happens When Light is Absorbed?
Students know the color of light striking an object affects the way the object 
is seen.
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How do our eyes work?
Students know an object is seen when light traveling from the object enters 
the eye.
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What do leaves do?  
Students know plants and animals have structures that serve different 
functions in growth, survival, and reproduction.
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How do leaves help a plant survive?
Students know plants and animals have structures that serve different 
functions in growth, survival, and reproduction.
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What is the function of a plant’s stem?
Students know plants and animals have structures that serve different 
functions in growth, survival, and reproduction.
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What do roots do?
Students know plants and animals have structures that serve different 
functions in growth, survival, and reproduction.
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 How diverse are different environments?
Students know examples of diverse life forms in different environments, such 
as oceans, deserts, tundra, forests, grasslands, and wetlands.

84

How do humans impact the environment?     Students 
know living things cause changes in the environment in which they live: 
some of these changes are detrimental to the organism or other organisms, 
and some are beneficial.
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Do the Stars Change At Night?
Students know rock, water, plants, and soil provide many resources, including 
food, fuel, and building materials, that humans use.
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What Happens to the Moon During the Month? 
Students know that Earth is one of several planets that orbit the Sun and that 
the Moon orbits Earth.
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Students know telescopes magnify the appearance of some distant objects in 
the sky, including the Moon and the planets. The number of stars that can be 
seen through telescopes is dramatically greater than the number that can be 
seen by the unaided eye.
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How Do The Stars Move In The Sky? 
Students know that Earth is one of several planets that orbit the Sun and that 
the Moon orbits Earth.

111
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Introduction to the lab manual:

This lab manual provides structure for teachers who wish to engage students in hands-on 
interactive learning but also provides support for teachers who are more comfortable with 
enquiry based learning.  If you are a teacher who is taking his or her first “dive” into hands-
on Science, the background material is designed to provide enough structure to help support 
the organisation of the lab and its materials. Most of the materials are commonly found in 
local supermarkets and department stores at a nominal cost.  A few materials, like scales and 
hand microscopes can be found on-line.  The lab sheets can be given to students so they 
follow step-by-step, or they can be told a general structure to follow.

The critical portion of any lab is to have a thorough discussion of the results and their 
thinking after the experiment is completed.  It is suggested that you take as much time as 
the experiment to have this discussion with students.  The real learning occurs not from 
the hands-on experiment, but from a deep discussion of the experiment, while making 
connections to the concept they are learning.  For this reason, it is suggested that the 
students do the experiment FIRST and then have the students learn the concepts.   They 
will have a better understanding of the concept if they first conduct an experiment, gain the 
experience and then discuss a new concept.  

Even without a strong Science background, get into the habit of asking questions. The 
process of asking questions and being inquisitive will generate more excitement for students 
and will engage them in a deeper way of learning Science.  “I don’t know” is as important to 
learning as having all the answers.  Together you can learn Science and discover the major 
ideas that Scientists’ research.

If you are an experienced teacher, the Teacher Guided Questions to Enquiry are designed to 
provide prompts for students.  These questions are not intended to be assessment questions, 
but ones that will engage students in the general direction of the benchmark.  The teacher 
may select one or two, but not all of them, to have students start on an open enquiry 
approach to learning.  The students will engage in their own experiment, create their own 
procedures and make conclusions from their data.  For this reason, there are no answers to 
those questions.  They are open ended and can be used to formulate interesting experiments 
for advanced students.  The slight variation in some of the questions in each of the labs is 
designed to provide a sufficient number of prompts at various levels of Bloom’s Taxonomy to 
engage students.

Throughout the year, encourage questioning, student dialogue and the scientific process.  
There is no one exact scientific method as is often suggested.  The process of learning 
about the world and universe, drawing conclusions from facts and building these facts into 
strong scientific theories is the work of Science.  Science is always growing, stretching and 
expanding its knowledge base.  It is about challenging well-supported ideas to discover 
weakness. This is exactly what students should be encouraged to do!  And in the end, Science 
is not something to study, it is something to do!  
Science is a VERB!  





55

Physical SciencesTeacher Edition

Science is a Verb

PHYSICAL SCIENCES

What happens When Light is Absorbed?

Description: Students will observe a laser beam in a cup of water, as green food 
coloring is added, to observe that the green coloring absorbs red light.

Student Materials (per group): 
Cup
Water
Green food coloring
Milk
Stirrers

•
•
•
•
•

Background and Misconceptions:

It is recommended that the students complete the lab entitled  “Does Light Travel In A 
Straight Line” along with this lab.  That lab deals with reflection and refraction of light. 

In this lab, absorption is the main topic.  When 
light is absorbed, its colors are subtracted.  Red 
is completely absorbed by green materials.   The 
reason we see light is because it is reflected to our 
eyes.  When you see red paper under white light, 
the red paper is absorbing all the colors EXCEPT 
red and this light travels to our eyes.  (It should 
be noted that RED from a pigment is actually a 
combination of magenta and yellow pigments).   
Blue and green light are subtracted.   If you hold a 
red sheet of paper under a blue or green light, it will 
appear to be black.  Blue and green light contain no 
red light.  Black is the absence of color.  So a white 
light that shines on black paper will appear black 
because it is absorbing all the light.  
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Teacher Guided Questions to Inquiry:

Use these questions to get the students started on their own inquiry!

What happens when light is absorbed?
How can you make a laser beam disappear?
What happens when red light strikes green paper?

1.
2.
3.

If you try these experiments by examining pieces of paper under different colors of light, 
make sure you find pure red, blue or green light bulbs.  Many bulbs are not truly one 
color.  As a result, the results may be distorted from the descriptions here.  Likewise, 
you can use filters to examine different colors of paper, but they must be high quality 
filters that will filter almost all the light except the color of the filter. In other words, 
the red filter must filter out all the colors except red, so that most other pure colors will 
appear to be black or gray.   

Please note that a major misconception exits about the primary colors of light and the 
primary colors of pigments.  They are two sets of different colors.  The primary colors of 
light are red, blue, and green.  The primary colors of pigments are cyan, magenta and 
yellow.  The primary colors of pigments are a result of the absorption and  reflection of 
light.

Additional Hints:

Use only hand held keychain lasers.  Do not use the green laser pointers.•
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TEACHER ANSWER KEY

Description:  Light can either be reflected, refracted, or absorbed.  In this 
experiment, you are going to explore what happens when a red laser beam 
shines through green food coloring.

Materials:  		  Cup					     Water	
				    Laser					    Milk		
				    Green food coloring		  Stirrers

Procedures:

Hold the laser above the water like 
in the picture.  

Draw the laser you see inside the 
water.

Do you see the laser beam?

1.

2.

3.

You can barely see it in the water.  
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What happens When Light is Absorbed?

 
Add a couple drops of milk.

What happens to the laser beam?

Draw what you see.

4.

5.

6.

You can see the beam of light in the 
water.

Begin to add green food coloring 
to the water. 

What do you notice?  

Draw what you see.

7.

8.

9.

As more food coloring is added, the 
beam completely disappears.
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What happens When Light is Absorbed?

Questions:

What happens when red light goes into something that is green?

It completely disappears.

What happens when light is absorbed?

It disappears.

How is light that is reflected different from light that is absorbed?

Reflected light is redirected light.  It is just changing direction.  Absorbed light 
disappears and can’t be seen.

1.

2.

3.
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