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Eighth Grade Electromagnetic Spectrum and Light 

Digital Unit Study Kit 
Written By Rachael Freed 

 

 
 

“When Jesus spoke again to the people, he said, “I am the light of the world. Whoever 

follows me will never walk in darkness, but will have the light of life.” (John 8:12, NIV) 
 

 

“You are the light of the world. A town built on a hill cannot be hidden. Neither do people 

light a lamp and put it under a bowl. Instead they put it on its stand, and it gives light to 

everyone in the house. 16 In the same way, let your light shine before others, that they 

may see your good deeds and glorify your Father in heaven.” (Matthew 5:14-16, NIV) 
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Introduction   

    
The Ministry of Education has recently changed the learning standards and 

competencies for the Province of British Columbia. This kit is designed with these 

standards in mind. Each activity in this Unit Study addresses the competencies of the 

new BCEd Plan, and is marked with the following labels:  

 
For further information on the pedagogy behind the kits please check out the context in 

this document.  It will help give background to the new BC curriculum and our inclusion 

of these new learning standards in our Unit Study Kits.  

 

 

 

 

 

 

 

 

 

 

 

 

 

https://hcslearningcommons.files.wordpress.com/2017/07/introtoscienceunitstudykitsforbcsnewcurriculum.pdf
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Big Ideas  
“Big ideas are statements that are central to one’s understanding in an area of learning. 

A big idea is broad and abstract.” (CT) Big ideas represent the overarching theme of 

each unit. They contain references to the content and key questions students will be 

investigating throughout the unit. Big ideas are often cross-curricular in nature. Similar 

themes can be found in many different subject areas within each grade-level.  

 
Science  

Energy can be transferred as both a particle and a wave. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://curriculum.gov.bc.ca/sites/curriculum.gov.bc.ca/files/pdf/glossary.pdf
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Curricular Competencies  
“Competency represents the combined skills, processes, behaviours and habits of mind 

that learners use to make sense of the world.” (CT) 

 

Science   
Science  

● Demonstrate a sustained intellectual curiosity about a scientific topic or problem 

of personal interest 

● Make observations aimed at identifying their own questions about the natural 

world 

● Identify a question to answer or a problem to solve through scientific inquiry 

● Formulate alternative “If…then…” hypotheses based on their questions 

● Make predictions about the findings of their inquiry 

● Collaboratively plan a range of investigation types, including fieldwork and 

experiments, to answer their questions or solve problems they have identified 

● Measure and control variables (dependent and independent) through fair tests 

● Observe, measure, and record data (qualitative and quantitative), using 

equipment, including digital technologies, with accuracy and precision 

● Ensure that safety and ethical guidelines are followed in their investigations 

● Experience and interpret the local environment 

● Construct and use a range of methods to represent patterns or relationships in 

data, including tables, graphs, keys, models, and digital technologies as 

appropriate 

● Use scientific understandings to identify relationships and draw conclusions 

● Reflect on their investigation methods, including the adequacy of controls on 

variables (dependent and independent) and the quality of the data collected 

● Identify possible sources of error and suggest improvements to their investigation 

methods 

● Demonstrate an awareness of assumptions and bias in their own work and 

secondary sources 

● Demonstrate an understanding and appreciation of evidence (qualitative and 

quantitative) 

● Exercise a healthy, informed skepticism and use scientific knowledge and 

findings from their own investigations to evaluate claims in secondary sources 

● Consider social, ethical, and environmental implications of the findings from their 

own and others’ investigations 

https://curriculum.gov.bc.ca/sites/curriculum.gov.bc.ca/files/pdf/glossary.pdf
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● Communicate ideas, findings, and solutions to problems, using scientific 

language, representations, and digital technologies as appropriate 

● Express and reflect on a variety of experiences and perspectives of place 

 

Content and Key Questions  
Content refers to the topics that will be investigated throughout the unit. The key 

questions serve as a guide as you and your child explore the content. Throughout this 

unit the key questions will be the starting point for learning.  

 
Science 

Content: electrons and leptons  

● Elaborations: electrons (a type of lepton) are held at a distance from the 

nucleus through electromagnetism 

Content: types and effects of electromagnetic radiation  

Content: light: 

● properties 

● behaviours 

● ways of sensing 

● Elaborations: properties of light: 

● Elaborations: behaviours of light: 

● Elaborations: ways of sensing light: human vision, optical instruments, cameras 
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How to Use This Kit  

 
The Ministry of Education is in the final stages of overhauling curriculum, learning 

strategies, and learning goals for students in the Province of British Columbia. This kit is 

designed with those goals in mind. On the next several pages you will discover the 

content that serves as the “bulk” of this kit. Rather than being divided by day, the unit 

plan uses the key questions detailed on page 8 to breakdown content, activities, and 

experiences. 

 

Each key question will have books to read from the HCS Overdrive E-Library, (if you do 

not have your client code & pin, please contact Shandra Wiebe at 

swiebe@onlineschool.ca), videos to watch, and activities to share with your child. You 

will not be required to complete all activities listed under each key question, instead, you 

will be able to choose activities which most appeal to you and your child. Each key 

question featured in the unit will include recommendations on how many activities to 

complete in order to fully address the curriculum content and competencies. Finally, 

each activity will have icons (shown on pages 2 and 3) showing which goals of the 

BCEd Plan the activity addresses. 

 

***You are encouraged to choose varied activities to ensure all goals are being 

addressed. In order to fully meet the goals of this kit, it is important to read many 

of the recommended books.***  

 

Reading and discussing/watching and discussing the books and videos listed in this unit 

will consistently address the goals of the BC Curriculum denoted by the following 

symbols which are explained in detail at the beginning of this kit: 

 
 

It is our hope that our redesigned format will allow for flexibility, individual preference, 

and student-centered learning. When selecting activities to complete with your child we 

recommend selecting a variety of activities to ensure that you touch on each BCEd Plan 

goal throughout the unit.  

 

https://curriculum.gov.bc.ca/home
https://curriculum.gov.bc.ca/home
http://heritageebooks.lib.overdrive.com/15080F36-83C3-4015-A08C-474935EF0EF0/10/45/en/Default.htm
http://heritageebooks.lib.overdrive.com/15080F36-83C3-4015-A08C-474935EF0EF0/10/45/en/Default.htm
mailto:swiebe@onlineschool.ca
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Unit Guide  

 
Important Note: The recommended number of activities per section is meant to serve 

as a guide. Families are encouraged to make the kit their own and complete the number 

of activities that they, and their support teacher, feel are necessary. We recommend 

choosing three larger activities along with a combination of smaller, less time-

consuming, activities. This kit is designed to be completed over a six-week period. 

Books and videos marked with a *** are necessary for fully covering the content and 

ensuring a thorough understanding of the material.  

 

Science Safety: When completing science experiments, and all other science 

experiments, it is extremely important to be safe. Science is an amazing discipline, fun, 

intriguing, exciting, but it can also be dangerous. Following safety guidelines, having a 

plan before beginning an experiment, and ensuring that you have an adult present at all 

times can help to keep you safe when conducting experiments. Brainstorm a list of what 

you think some important science safety rules are. Then, watch this fun video from I 

Think School to learn more about lab safety. When working with chemicals and 

materials in science experiments, it is important that you never touch your eyes 

or your face. Never eat or drink food while you are conducting science 

experiments, always save your snacking until later.  

 

Electromagnetism/Light Journal: After reading the books in this unit, you will be 

answering questions in your Electromagnetism/Light journal. A printable journal is 

available here. If you prefer, you could also answer the questions in a video or audio 

recording, using a Padlet, or in a word processing program such as Microsoft Word, 

Pages, or Google Docs. The printable journal also has vocabulary activities that 

will be helpful to complete prior to beginning the unit.  

 

 

 

 

 

 

 

http://viewpure.com/tsAHt0FiwNM?start=0&end=0
https://docs.google.com/document/d/1FQYeTguBEQHuunRar4bRncd4ni0KSJF6JoI86ZHGfU8/edit?usp=sharing
https://padlet.com/
https://www.google.com/docs/about/
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Light (Including Electrons and Leptons) & Optics  

 

Books to Read and Talk About: 

 

***Eyewitness: Light by David Burnie 

After reading this book, you will be answering questions in your light journal. A printable 

journal is available here. If you prefer, you could also answer the questions in a video or 

audio recording, using a Padlet, or in a word processing program such as Microsoft 

Word, Pages, or Google Docs. The printable journal also has vocabulary activities that 

will be helpful to complete prior to beginning the unit.  

 

***Light by Britannica Educational Publishing 

After reading this book, you will be answering questions in your light journal. A printable 

journal is available here. If you prefer, you could also answer the questions in a video or 

audio recording, using a Padlet, or in a word processing program such as Microsoft 

Word, Pages, or Google Docs. The printable journal also has vocabulary activities that 

will be helpful to complete prior to beginning the unit.  

 

Videos to Watch and Talk About (Select an assortment):  

 

Edison: Wizard of Light (Video)  

 

Learn 360: 

Light 

Light  

Light Spectrum 

Using Light  

The Nature of Light 

Electric Light  

Ultraviolet Light 

Light and Images 

https://heritageca.libraryreserve.com/10/45/en/ContentDetails.htm?id=123BF84F-D6C2-4D2C-A119-0985320E36E0
https://docs.google.com/document/d/1FQYeTguBEQHuunRar4bRncd4ni0KSJF6JoI86ZHGfU8/edit?usp=sharing
https://docs.google.com/document/d/1FQYeTguBEQHuunRar4bRncd4ni0KSJF6JoI86ZHGfU8/edit?usp=sharing
https://padlet.com/
https://www.google.com/docs/about/
https://heritageca.libraryreserve.com/10/45/en/ContentDetails.htm?id=CFBAFBA5-2BCC-4FFE-92A9-4DB1171C1B6C
https://docs.google.com/document/d/1FQYeTguBEQHuunRar4bRncd4ni0KSJF6JoI86ZHGfU8/edit?usp=sharing
https://docs.google.com/document/d/1FQYeTguBEQHuunRar4bRncd4ni0KSJF6JoI86ZHGfU8/edit?usp=sharing
https://padlet.com/
https://www.google.com/docs/about/
https://heritageca.libraryreserve.com/10/45/en/ContentDetails.htm?id=B601950A-ABF8-4E51-96A8-E5D776A76B9C
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=71646&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=75617&loid=328902&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=86506&loid=368505&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=74427&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=74422&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=67403&loid=308940&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=71646&loid=318479&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=66678&tScript=0
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Speed of Light 

Light: Real World Science 

The Science of Light 

Color and Light 

Color and Light: Science in Action Series 

Bring Light to Darkness: Discover Science 

Bending Light 

Captured Light: The Invention of Still Photography 

Color of Light 

Out of Sight: Invisible Worlds  

Electrons 

Electrons 

Electrons 

Electrons and Bonding 

Discovery of Electrons 

Protons, Neutrons, and Electrons 

 

Activities (Select 5-6):  
 

 
Science Power: Try the fantastic interactive lesson, Light, from Science Power (World 

Book Online). Once you have finished, be certain to try the Extension Activity and the 

Experiment--creating a rainbow using sunlight and water. 

 

 
Science Power: Try the fantastic interactive lesson, Light and Matter, from Science 

Power (World Book Online). Once you have finished, be certain to try the Extension 

Activity, and the Experiment--examining refraction as light passes through water.  

 

 

 

 
Science Power: Try the fantastic interactive lesson, The Nature of Light, from Science 

Power (World Book Online). Once you have finished, be certain to try the Extension 

Activity, and the Experiment--using everyday technology to see colour beyond the 

visible spectrum. Then, consider the following: 

https://learn360.infobase.com/p_ViewVideo.aspx?xtid=75617&loid=328903&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=77601&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=82896&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=69068&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=82867&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=83616&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=83622&loid=346791&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=67473&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=75617&loid=328904&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=95122
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=39604&loid=65692&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=114246&loid=411709&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=74338&loid=358454&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=74340&loid=363402&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=94940&loid=406145&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=94940&tScript=0
http://www.worldbookonline.com/sciencepower/lesson?lessonid=sci1-light-839996
http://www.worldbookonline.com/sciencepower/sciencelab?id=ea_sci1-light-839996
http://www.worldbookonline.com/sciencepower/sciencelab?id=ex_sci1-light-839996
https://www.worldbookonline.com/sciencepower/lesson?lessonid=sci1-lightmatte-839997
http://www.worldbookonline.com/sciencepower/sciencelab?id=ea_sci1-lightmatte-839997
http://www.worldbookonline.com/sciencepower/sciencelab?id=ea_sci1-lightmatte-839997
http://www.worldbookonline.com/sciencepower/sciencelab?id=ex_sci1-lightmatte-839997
http://www.worldbookonline.com/sciencepower/lesson?lessonid=sci1-naturlight-840009
http://www.worldbookonline.com/sciencepower/sciencelab?id=ea_sci1-naturlight-840009
http://www.worldbookonline.com/sciencepower/sciencelab?id=ea_sci1-naturlight-840009
http://www.worldbookonline.com/sciencepower/sciencelab?id=ex_sci1-naturlight-840009
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For this activity, you are going to compare light as we understand it in the natural world, 

to Jesus, the “Light of the World”. In John 8:12 Jesus says, “'I am the light of the world. 

Whoever follows me will never walk in darkness, but will have the light of life’.” What do 

you think Jesus might mean when he describes himself this way? What similarities can 

you draw from what you have learned about light? Here are some prompts to get you 

thinking.  Write your response in your Light Journal. 

● Think about properties of light (i.e. acts like both a wave and a particle; has 

wavelength, amplitude, and frequency).  How do we sense the presence of the 

“light” of Jesus in our lives?  Which of these properties of light can be compared 

to the ways we sense Jesus presence, and how?   

● Think about behaviours of light (i.e. reflection, refraction, absorption, 

transmission, scattering, images formed by lenses and mirrors, effects of 

translucent, transparent, and opaque objects).  Which of these behaviours of light 

can be compared to Jesus’ work in our own lives, and in what ways do they 

compare? 

● Think about ways of sensing light, (i.e. human vision, optical instruments, 

cameras).  In what ways do we sense the presence of Jesus?   Is one way of 

sensing more legitimate than the other?  What reasons can you give for your 

answer? 

 

 
Fun With Optics (Benham’s Disc): Try this fun activity to create a rotating black-and-

white disk that produces the illusion of color! For this activity you will need a pattern 

disc, white card stock, scissors, black pen, a variable speed electric drill, a machine 

screw, two washers, and a wingnut that will fit the machine screw.  

● Print out the pattern disc onto white card stock. If your printer does not print the 

blacks deeply enough, fill in the black areas with a sharpie or black pen. 

● Poke a hole in the centre of the pattern disc and mount it on the machine screw 

between the two washers--hold it in place with the wingnut. Insert the screw into 

the drill and tighten the chuck to hold it in place.   

● Spin the disc under bright light or sunlight. The brighter the light, the better your 

results will be. 

● What happened? What colour appears in the centre? In the next few bands? 

Reverse the direction of the rotation and compare the colours from the center to 

the outer edge. Does anything change?  

● What happens if you vary the speed of rotation?  

● What’s happening? Find out more about this fascinating experiment from 

Exploratorium.  

 

https://www.biblegateway.com/passage/?search=John+8:12&version=NIV
https://www.exploratorium.edu/sites/default/files/f0106.gif
https://www.exploratorium.edu/sites/default/files/f0106.gif
https://www.exploratorium.edu/snacks/benhams-disk
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Fun With Optics (Bird in a Cage): Follow the instructions from Exploratorium to 

conduct the “Bird in a Cage” optical experiment! “You see color when receptor cells 

(called cones) in your eye’s retina are stimulated by light. There are three types of 

cones, and each is sensitive to a particular color range. If one or more of the three types 

of cones adapts to a stimulus because of long exposure, it responds less strongly than it 

normally would.” For this experiment you will need bright red, green, and blue 

construction paper, glue or glue stick, four white poster boards or sheets of white paper, 

a black sharpie, and scissors.  

 
Fun With Optics (Blue Sky): Follow the instructions from Exploratorium to find out why 

the sky is blue and the sunset is red. For this experiment you will need a transparent 

plastic box, large beaker, jar, or aquarium (empty, no fish in it!), tap water, flashlight, a 

few drops of milk, a polarizing filter (a lens from an old pair of polarized sunglasses 

would work well), and a blank white card.  

 
Discovery Education--Science Lab: Vision: Explore the human eye interactive from 

Discovery Education.  

 
Eye Dissection: Watch a dissection of a cow’s eyeball. The Exploratorium has put 

together a wonderful video showing the dissection and detailing all the different parts of 

the eye. This is the next-best thing to participating in a dissection yourself.  

 
Use a Digital Camera to Measure Skyglow: Try this fantastic project from Science 

Buddies! “In this astronomy project, you will calibrate the image sensor in your digital 

camera. Then, you will use your camera to compare the amounts of skyglow in different 

locations.” Be certain to gather all of the Materials you will need for the experiment. 

Then, read the Background Information. Follow the Procedure to conduct the 

experiment. Look for ways to Make it Your Own once you have finished.   

https://www.exploratorium.edu/snacks/bird-in-cage
https://www.exploratorium.edu/snacks/blue-sky
https://app.discoveryeducation.ca/learn/player/f2dda8f8-43f4-43ff-919a-ae77eccb1c90
http://www.exploratorium.edu/learning_studio/cow_eye/
https://www.sciencebuddies.org/science-fair-projects/project-ideas/Astro_p022/astronomy/using-a-digital-camera-to-measure-skyglow#materials
https://www.sciencebuddies.org/science-fair-projects/project-ideas/Astro_p022/astronomy/using-a-digital-camera-to-measure-skyglow#background
https://www.sciencebuddies.org/science-fair-projects/project-ideas/Astro_p022/astronomy/using-a-digital-camera-to-measure-skyglow#procedure
https://www.sciencebuddies.org/science-fair-projects/project-ideas/Astro_p022/astronomy/using-a-digital-camera-to-measure-skyglow#makeityourown
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Use a Laser to Measure the Speed of Light in Gelatin: Try this fantastic project from 

Science Buddies! “The objective of this science project is to measure the speed of light 

in gelatin by using an inexpensive laser such as a laser pointer or a laser level.” Be 

certain to gather all of the Materials you will need for the experiment. Then, read the 

Background Information. Follow the Procedure to conduct the experiment. Look for 

ways to Make it Your Own once you have finished.   

 
Exploring Light: Absorb, Reflect, Transmit or Refract?: Try this fantastic set of 

experiments from Teach Engineering to learn more about light. “In designing laser-

based security systems, engineers consider the implications of the penetrating 

properties of electromagnetic radiation. The concepts of wave absorption and 

transmission are fundamental in the design of laser based security systems, and have 

additional applications in biomedical engineering. In x-ray imaging, various tissue types 

result in a range of transmittances that can be recorded to depict bones on x-ray film. 

Engineers must also be aware of safety concerns; even low doses of high-energy 

radiation can be dangerous, especially in the case of gamma radiation. For cancer 

radiation treatments, control of high-energy radiation can be beneficial, but must be 

carefully managed.” This activity involves four stations. For station 1 you will need a 

glass bell jar filled with water, a small, compact mirror, and an LED flashlight. For station 

2 you will need aluminum foil, plastic wrap, wax paper, a mirror, and an LED flashlight. 

For station 3 you will need a finger or hand, a cheek, a leg, and an LED flashlight. For 

station 4 you will need tissue paper in various colours, notebook paper, cardboard, and 

an LED flashlight. “The purpose of today's hands-on exploration is to reinforce your 

understanding of how different materials respond to a beam of light. We will explore 

light absorption, transmission, reflection and refraction. To explore refraction, you will 

create your own rainbow.” To start, print the Exploring Light Properties Worksheet, and 

the What Have You Learned Today? Worksheet (one of the questions refers to a “troll” 

replace this with member of a royal family).  

● For Station 1: Follow the instructions on the Exploring Light Properties 

Worksheet. Record both your predictions and observations.  

● For Stations 2-4: Fill out your worksheets by first predicting whether the light will 

be absorbed, transmitted or reflected--as well as the colour of the resultant light. 

Then, conduct the experiment to find the results. Record your observations.  

● Then, fill out the What Have You Learned Today? Worksheet.  

● Finally, consider the following questions: 

https://www.sciencebuddies.org/science-fair-projects/project-ideas/Phys_p009/physics/using-a-laser-to-measure-the-speed-of-light-in-gelatin#materials
https://www.sciencebuddies.org/science-fair-projects/project-ideas/Phys_p009/physics/using-a-laser-to-measure-the-speed-of-light-in-gelatin#background
https://www.sciencebuddies.org/science-fair-projects/project-ideas/Phys_p009/physics/using-a-laser-to-measure-the-speed-of-light-in-gelatin#procedure
https://www.sciencebuddies.org/science-fair-projects/project-ideas/Phys_p009/physics/using-a-laser-to-measure-the-speed-of-light-in-gelatin#makeityourown
http://study.com/academy/lesson/what-is-wave-absorption-definition-examples.html
https://en.wikipedia.org/wiki/Biomedical_engineering
https://www.nde-ed.org/EducationResources/CommunityCollege/Radiography/Physics/gamma.htm
https://www.teachengineering.org/content/van_/activities/van_troll/van_troll_lesson02_activity1_worksheet_draft2_tedl_dwc.pdf
https://www.teachengineering.org/content/van_/activities/van_troll/van_troll_lesson02_activity1_handout_draft2_tedl_dwc.pdf
https://www.teachengineering.org/content/van_/activities/van_troll/van_troll_lesson02_activity1_worksheet_draft2_tedl_dwc.pdf
https://www.teachengineering.org/content/van_/activities/van_troll/van_troll_lesson02_activity1_worksheet_draft2_tedl_dwc.pdf
https://www.teachengineering.org/content/van_/activities/van_troll/van_troll_lesson02_activity1_handout_draft2_tedl_dwc.pdf
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○ You are trying to design a security system to protect a member of the 

royal family.  

○ If you shine a light forward and you walk in front of it, it suddenly 

disappears. What is happening? 

○ How can you use this concept to protect the member of the royal family? 

○ What type of sensor would you need to detect the presence of a burglar? 

○ Where would the light from a flashlight fall on the electromagnetic 

spectrum? 

○ What happens if you used a different type of energy along the 

electromagnetic spectrum? 

○ What else must you consider for safety constraints? 

 
Waves Go Public Design Challenge: Try this exciting challenge from Teach 

Engineering to exercise your creativity in design! According to Teach Engineering, 

“Engineers use their understanding of waves, light and the electromagnetic spectrum to 

create medical devices and systems that enhance the lives of people every day. For 

example, the gamma rays in CT instruments enable doctors to see organs inside people 

and determine medical treatment. Engineers in all disciplines employ the engineering 

design process, including the process of brainstorming to come up with creative ideas, 

in order to create innovative, effective and efficient solutions to problems. The ability to 

provide concise and clear communication is important to the success of engineering 

designs.” 

In this exploration and design activity you will “use the engineering design process and 

design devices to help color blind people distinguish colors. You will be responsible for 

communicating your design ideas through an informational poster, and marketing your 

final design idea through an informational brochure. You will demonstrate your 

understanding of the material we have covered throughout this unit by including in your 

final brochure and class presentation an explanation on how we see color and what 

causes a person to be color blind.” 

Your challenge is as follows: 

“You just got your first job. You are now a stock person in a new store. You show up for 

your first day of work excited and ready to prove how good a worker you are. The 

manager greets you and assigns your first task. He takes you back to the delivery 

entrance and you see cases and cases of apples sitting on the loading dock. The 

manager waves his hand over the entire mess, and says, "These need to be put into the 

cooler. Separate the boxes by apple type and put the Granny Smiths on the left side, 

the Golden Delicious in the middle, and the Red Delicious on the right. Then put some 
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of each out in the store in the produce section." Before you can ask any questions, an 

urgent summons for the manager comes over the intercom system and he rushes off. 

You look at the cases and see no labels on the boxes. "No problem," you say to 

yourself. "I'll just look in the boxes to see what's what." So you look in the boxes. 

However, you only see two different colors of apples, not three. The only identifying 

feature they have are numbers on stickers. Just as you are about to panic, another 

worker walks by. "How do you tell the difference between Granny Smith, Golden 

Delicious, and Red Delicious apples?" you ask him. He gives you a strange look and 

says, "The Granny Smiths are green, the Golden Delicious are yellow, and the Red 

Delicious are red. Duh!" You think to yourself: Why can't I see three colors? Is it my 

eyes, or something else that affects how we are able to see? Can you apply 

engineering principles to design a device that could be used to help distinguish these 

three colors from one another?” 

Engineers and designers are confronted with problems on a daily basis. Some of these 

problems are small, some are very large. Creating a solution to a technical problem is 

not always easy. It is important to persevere. You will be following these steps in the 

design process: 

● Identify the problem 

● Research the need or problem 

● Speak to someone faced with the problem, if possible. 

● Develop possible solutions 

● Select the best possible solution 

● Construct a prototype 

● Test and evaluate the solution 

● Communicate the solution 

● Redesign 
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Spend some time brainstorming about what you could create to solve the colour 

blindness problem. Maybe you know someone who is colorblind? Ask them for ideas 

about how it feels to be colorblind and what they might need? Sketch design ideas on 

pieces of paper--two to three different ideas is best. Consider using a storyboard. 

Remember, use the information you learned by reading and watching videos in the 

earlier portion of this unit. If you need to conduct more research about colour blindness, 

use Advanced Google and/or Explora. Now, list the pros and cons of each design 

below. Share your ideas with a friend or family member, see if they have any other 

pros/cons to add. Once you have finished, select the best of your designs to develop. 

Follow the instructions on the student handout to share your idea. Once you have 

completed your brochure, print two or three copies, and then present your product idea 

to friends and family members. Try to sell your product! Be certain to take time for client 

feedback--this is a great way to refine and improve upon your design. Consider 

submitting your idea to the PBS Design Squad.  

 
Human Eye Model: Make a model of the human eye! Today you will be making a 

model of an eye. You will need the following supplies: 12-inch diameter foam ball, white 

poster-board, glue, knife, markers, red pencil, blue, green or brown paint, and 

construction paper.  

Step One: Cut the foam ball in half across the middle.  

Step Two: Place the flat sides of the cut ball on your table. Trace a circle in the center 

of the round side of one of the ball halves using a circular object. This is the iris of the 

eye. 

https://i.pinimg.com/originals/6e/79/77/6e7977e9f2ee952078390f157b0c184f.jpg
https://www.google.com/advanced_search
http://search.ebscohost.com/login.aspx?authtype=uid&profile=exploras
https://www.teachengineering.org/content/clem_/activities/clem_waves_activity/clem_waves_lesson05_activity1_gghandout.pdf
https://www.teachengineering.org/content/clem_/activities/clem_waves_activity/clem_waves_lesson05_activity1_gghandout.pdf
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Step Three: Draw a smaller circle within the iris, and paint it black to represent the 

pupil. Paint the iris a colour of your choosing.  

Step Four: Use a red pencil to draw curved veins stemming away from the iris.  

Step Five: On the other half of the foam ball draw veins all over the rounded side.  

Step Six: Hot glue the flat side of the ball that has the iris and the pupil to the left side of 

one piece of poster-board.  

Step Seven: Use a marker to label the poster-board with the portions of the eye you are 

showing. Use arrows leading from the label to the location of that feature on the eye. 

For each label, add a one or two sentence definition.  

Step Eight: Glue the flat side of the other half of the foam ball to the other side of the 

poster-board.  

Step Nine: Draw in and label the parts located in the back of the eye that are not visible 

such as the retina. For each label, add a one or two sentence definition.  

Step Ten: You may wish to do a write-up on the eye to include on your poster. You may 

also want to draw additional sketches, or print photographs from the computer to 

decorate your board. 

 

 
The Electromagnetic Spectrum (Electromagnetic Radiation) 

 

Books to Read: 

 

***Investigating Electromagnetism by Elizabeth Cregan 

After reading this book, you will be answering questions in your light journal. A printable 

journal is available here. If you prefer, you could also answer the questions in a video or 

audio recording, using a Padlet, or in a word processing program such as Microsoft 

Word, Pages, or Google Docs. The printable journal also has vocabulary activities that 

will be helpful to complete prior to beginning the unit. 

 

Videos to Watch and Talk About:  

 

Learn 360: 

***Electromagnetic Radiation  

https://heritageca.libraryreserve.com/10/45/en/ContentDetails.htm?id=5C5A7BE9-C8C6-4A8E-8FA6-2F88F6D54F84
https://docs.google.com/document/d/1FQYeTguBEQHuunRar4bRncd4ni0KSJF6JoI86ZHGfU8/edit?usp=sharing
https://padlet.com/
https://www.google.com/docs/about/
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=80257&tScript=0


SW 01/17/2018                                                                                                            17 

***Energy Works: Electromagnetic Radiation 

Introduction to Light--Electronic Structure of Atoms 

 

Discovery Education: 

***Introducing Electromagnetism 

***Electromagnetic Radiation 

***How Electromagnetic Radiation Travels 

***Using Electromagnetic Radiation to Observe the Universe 

The Electromagnetic Spectrum: Ultraviolet 

Wavelength and Frequency 

Electromagnetism and Electricity 

***Science in Progress: Reviewing the Technology and the Electromagnetic Spectrum  

Electromagnetic Energy 

The Electromagnetic Spectrum: Infrared 

Visible Light       

 

Activities (Select 1-2):  

 

 
Making Waves with the Electromagnetic Spectrum: What is the electromagnetic 

spectrum? Why is it so important? How does it impact us on a daily basis? Spend some 

time watching Electromagnetic Spectrum from BrainPop. Try the following set of 

activities from PBS! “The electromagnetic spectrum describes the range of 

electromagnetic waves placed in order of increasing frequency. At one end of the 

spectrum are radio waves, which have a very low frequency and long wavelengths. At 

the other end of the spectrum are high-frequency (short wavelength) gamma rays. All 

electromagnetic waves travel at the same speed - the speed of light. They differ in the 

amount of energy they transfer, called electromagnetic radiation. Lower-frequency 

waves like radio waves emit less electromagnetic radiation than do higher-frequency 

rays like gamma rays.” What are the different forms of electromagnetic radiation? List 

as many as you can think of from the BrainPop you just watched, and the videos you 

watched earlier in the unit. Now, watch The Electromagnetic Spectrum: NASA. Then, 

launch the fascinating interactive, Astronomical Images in Different Wavelengths. How 

do the images of each object change when observed at different parts of the 

electromagnetic spectrum? Why do you think astronomers build radio telescopes and X-

ray telescopes, in addition to the optical telescopes with which most people are familiar? 

Now, work through the Tour the Electromagnetic Spectrum interactive activity. Next, you 

will be making a large chart showing the electromagnetic spectrum! For this activity you 

will need several sheets of posterboard or a long sheet of chart paper. Draw a 

https://learn360.infobase.com/p_ViewVideo.aspx?xtid=114245&loid=411679&tScript=0
https://learn360.infobase.com/p_ViewVideo.aspx?contentID=rLNM8zI4Q_M&channel=Khan%20Academy&chnID=55
https://app.discoveryeducation.ca/learn/videos/3800ca92-bd14-43aa-91bb-d112e6bffbab?hasLocalHost=false
https://app.discoveryeducation.ca/learn/videos/8e645b29-ee66-4241-9815-0cbb75a76eb3?hasLocalHost=false
https://app.discoveryeducation.ca/learn/videos/0201911e-f2e4-4280-8fc0-92d2b9047b99?hasLocalHost=false
https://app.discoveryeducation.ca/learn/videos/239bd8d9-3381-46dd-8b9e-d14cbc565d82?hasLocalHost=false
https://app.discoveryeducation.ca/learn/videos/f335e21f-8b0d-4ef6-8f95-a1de9bb5a87f?hasLocalHost=false
https://app.discoveryeducation.ca/learn/videos/ac7f23ef-0d00-4d17-8273-68b0a35583fe?hasLocalHost=false
https://app.discoveryeducation.ca/learn/videos/6aaebf6b-d451-4f8f-a947-ed2feac42c74?hasLocalHost=false
https://app.discoveryeducation.ca/learn/videos/d2b614ea-5095-4fff-971e-d08927d340c7?hasLocalHost=false
https://app.discoveryeducation.ca/learn/videos/8c6e1e9e-e97d-4ca4-99c9-bf160970b69c?hasLocalHost=false
https://app.discoveryeducation.ca/learn/videos/1e429265-fed0-4d75-8982-a309c43f38cc?hasLocalHost=false
https://app.discoveryeducation.ca/learn/videos/9f1c17da-e0ea-42aa-9347-0681e6d3c6a8?hasLocalHost=false
https://www.brainpop.com/science/energy/electromagneticspectrum/
https://www.pbslearningmedia.org/resource/phy03.sci.phys.energy.nasaspectrum/the-electromagnetic-spectrum-nasa/#.WdxmPEwZOMI
https://www.pbslearningmedia.org/resource/phy03.sci.ess.eiu.chandra/astronomical-images-in-different-wavelengths/#.WdxmU0wZOMI
https://www.pbslearningmedia.org/resource/phy03.sci.phys.mfw.spectrum/tour-the-electromagnetic-spectrum/#.Wdxm9EwZOMI
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horizontal axis along the bottom of the chart and label it with the different types of 

radiation and their corresponding range of wavelengths and frequencies. (Start with 

radio waves at the left end of the axis). Use the Electromagnetic Spectrum Data Table 

handout as a guide in listing wavelength in either angstroms or centimeters. Be sure to 

record units using a scale of powers of ten (this is a logarithmic scale), so that the 

bandwidth of radio waves is noticeably greater than the bandwidth of the other forms, in 

particular, visible light, which makes up a tiny fraction of the spectrum. Use the sample 

Electromagnetic Spectrum Diagram to see how to set up the chart. Consider including 

some of the following on your chart: 

● List the range of energies associated with each wavelength. 

● Draw a picture of one wavelength, or use an image of an object that is the 

size of a wavelength at each region of the spectrum. 

● Add pictures of common sources of electromagnetic radiation for each region 

of the spectrum. 

● Add astronomical images that are observed at each wavelength. 

● Add pictures of the different types of telescopes that are used to observe 

radiation at each region of the spectrum. 

To finish the lesson, spend time watching The Electromagnetic Spectrum: FRONTLINE 

video. How are electromagnetic waves created? After you have finished watching the 

video, write about the following in your light journal: 

● What are the different regions of the electromagnetic spectrum? What do all 

electromagnetic waves have in common? How do they differ? 

● What are some sources of electromagnetic radiation that we use every day? 

● Give an example of when observing an object through different wavelengths 

provides significantly more information than an image of the object in only one 

type of electromagnetic radiation. 

 

 
Building a Fancy Spectrograph: This fun and fantastic experiment requires ordering 

extra resources, however, it is well worth completing. “Spectrographs are used both in 

ground-based telescopes and in space to help astronomers answer questions about 

what makes up atmospheres of planets and stars. Mechanical and electrical engineers 

design spectrographs to advance our knowledge of astronomy. Simple spectrographs, 

like the one you are going to build, are similar to the first spectrographs astronomers 

used in the past.” For this experiment you will need: 7-inch (18-cm) high oatmeal 

container, 3 x 5 index card, 1 X-Act-o knife, 1 holographic diffraction grating (500 

lines/mm or 12,700 grooves/in), 1 ruler, colored pencils to draw the spectra, black spray 

paint (optional, but desirable), masking tape, 1 incandescent light bulb, thick black 

markers, coloured markers, aluminum foil, glue and other materials to decorate the 

https://www.pbslearningmedia.org/asset/phy03_doc_lpaemchart/
https://www.pbslearningmedia.org/asset/phy03_img_lpaemspect/
https://www.pbslearningmedia.org/resource/phy03.sci.phys.energy.emspectrum/
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outside of container, prism (optional for Introduction/ Motivation section), slide projector 

(optional for Introduction/ Motivation section. You can purchase holographic diffraction 

gratings in sheets or on card-mounted slides from Edmund Scientifics or Rainbow 

Symphony Store.  

According to Teach Engineering, “A diffraction grating is a special tool that acts like a 

prism, and a spectrograph is a special tool that allows you to channel light to your eyes. 

Pure white light is made up of a rainbow of colors that cannot be seen with your eyes. A 

rainbow is called diffracted light. Light is diffracted (or bent) by the water droplets in the 

air. A prism does the same thing to light from the projector. Some colors of light bend 

more than others, and the amount that they bend causes them to line up like a rainbow 

when they are diffracted. A holographic diffraction grating, like the kind we are going to 

use today, bends the light just like a prism or water droplets. 

Today, we will create a spectrograph, which is a special tool that uses a diffraction 

grating. This allows you to see things that you cannot see with just your eyes. Your job 

is to explore light with this new tool just like a scientist, and test your new tool, just like 

an engineer. Engineers have created different types of spectrographs to help answer 

questions that arise in astronomy. They test the spectrographs to see how well spectral 

lines can be seen. When you are building your spectrograph, think about the different 

factors that go into building it that may affect its accuracy.” 

Follow the instructions on the Building a Spectrograph Student Instruction Page. Once 

you have built your spectrograph, setup a light source to test it! You can find pictures of 

the instructions here.  

 

 
Projecting Visible Spectra: Try this fantastic experiment from NASA to view the 

project the visible spectrum of light. For this activity you will need a flashlight (focusing 

kind), stiff poster board, 2 single-edge razor blades, tape, a glass prism, and a 

projection screen or blank wall. A darkened room is also helpful--the darker the better.  

● Make a partition with a narrow slot in its center to block all but a narrow beam 

from the flashlight. Cut out a 4 by 1-centimeter vertical rectangle out from a 10 by 

10-centimeter piece of poster board. Tape the two single-edge razor blades (be 

very careful, as these blades are extremely sharp! Be sure to leave the 

protective covering on the blades as long as possible, and keep them far 

away from younger siblings--parental supervision is strongly 

recommended) to the poster board so that their edges face each other and 

there is a 1- to 2-millimeter gap between them. 

● Darken your room--the darker the better 

● Brace the partition so that it stands upright with the gap in the vertical direction 

https://www.scientificsonline.com/search_results?search=holographic+diffraction+gratings
https://www.rainbowsymphonystore.com/
https://www.rainbowsymphonystore.com/
https://www.teachengineering.org/content/cub_/activities/cub_spect/cub_spect_activity4_building_spectrograph_student_directions.pdf
https://www.teachengineering.org/activities/view/cub_spect_activity4
https://www.teachengineering.org/activities/view/cub_spect_activity4
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● Aim your flashlight beam at the screen and focus it into a tight beam  

● Direct the beam of the flashlight directly through the gap in the partition so that a 

narrow vertical slot of light falls on the screen 

● Stand the glass prism upright and place it in the beam of light on the opposite 

side of the partition   

● Rotate your prism, slowly, until the narrow slot of light disperse the visible 

spectrum onto the wall or projection screen.  

What causes the light to disperse into its component colours? Print page 34 (Student 

Worksheet: Projecting Spectra) of this document and complete the activity. Include the 

page in your light journal.  

Prisms break light a part. Use World Book Student to research rainbows. What causes 

rainbows? How is this similar to when you used the prism. Now, spend some time 

reading the story of the flood in Genesis. How does God use the rainbow as a symbol 

for humankind? Why do you think God chose something like a rainbow? Write your 

thoughts in your light journal.  

 

 
Electromagnetic Spectrum Museum Display: For this activity you will be taking a 

chart of the electromagnetic spectrum and transforming it into a (miniature) museum 

display. Have you ever visited a museum? What were the displays like? How did they 

teach about a concept, topic, or time period? What made them interesting or engaging? 

To start, spend time watching Electromagnetic Spectrum from Learn 360. Then, take a 

look at some different images showing the electromagnetic spectrum here and here. 

Notice the different parts of the spectrum. What are some of the devices shown to 

represent the different parts of the spectrum? For this activity you will be creating a 

museum display in the form of a diorama. Your museum display could be constructed 

from a variety of household materials--clay, small toys, cardboard, other craft supplies, 

Lego etc.--use the supplies you gather to create different items to place along your 

display. Each item should be labeled with where it falls on the electromagnetic 

spectrum. Have fun and be creative with your display. Once you have finished, act as a 

tour guide to friends and family members and show them your museum. Ask them what 

they have learned about the electromagnetic spectrum.  

 

 
The Electromagnetic Spectrum and Medicine: Electromagnetic waves serve many 

different purposes. In medicine, certain types of waves are used to great effect. You can 

read briefly, about some of the different medical uses of electromagnetic waves. Now, 

https://www.nasa.gov/pdf/319904main_The_Electromagnetic_Spectrum.pdf
https://docs.google.com/document/d/1FQYeTguBEQHuunRar4bRncd4ni0KSJF6JoI86ZHGfU8/edit?usp=sharing
https://worldbookonline.com/
https://www.biblegateway.com/passage/?search=Genesis+1
https://learn360.infobase.com/p_ViewVideo.aspx?xtid=74236&loid=358352&tScript=0
https://imagine.gsfc.nasa.gov/Images/science/EM_spectrum_full.jpg
https://www.pbslearningmedia.org/asset/phy03_img_lpaemspect/
http://agni.phys.iit.edu/~vpa/medical%20applications.htm
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choose one of the different treatments mentioned: external beam radiotherapy, proton 

therapy, x-rays, and gamma rays. Research your chosen technology using Explora, 

World Book Student and/or Advanced Google. Then, use Padlet to create a virtual 

brochure for the technology you have chosen. Your brochure should include at least 

one image or diagram, and talk about the way the technology is used, how it is helpful, 

why it is needed, any potential risks or side-effects, and the way it has changed over the 

years. Share your virtual brochure with friends and/or family members.  
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