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Weekly Focus: Reading for Comprehension
Weekly Skill: Vocabulary in Energy & Transfer

Lesson Summary: This week students will brush up on vocabulary on forms of energy and the transfer
of energy. They will continue reading for comprehension with a reading passage on the transfer of
energy in a context they may understand.

Materials Needed:

e Vocabulary in Energy & Transfer Charts 1: Unit 2.16 Handout 1
e Video Unit 2.16 Transfer of Energy (time 3:22 min)

e Comprehension Reading: Unit 2.16 Handout 2

o Extra Work/Homework: Unit 2.16 Handout 3

Objectives: Students will be able tfo...

e Gain a deeper understanding of vocabulary related to energy and energy transfer
e Understand everyday examples of the transfer of energy.

College and Career Readiness Standards: RI, RST, WHST

ACES Skills Addressed: EC, LS, ALS, CT, SM

Notes: Please review and be familiar with classroom routine notes for: reading for fluency strategies
(Routine 2), summarizing techniques (Routine 4), and self-management skills (Routine 1). The notes will
help with making a smooth transition to each activity.

GED 2014 Science Test Overview - For Teachers and Students

The GED Science Test will be 90 minutes long and include approximately 34 questions
with a total score value of 40. The questions will have focus on three content areas: life
science (~40%), physical science (~40%), and Earth and space science (~20%). Students
may be asked to read, analyze, understand, and extract information from a scientific
reading, a news brief, a diagram, graph, table, or other material with scienfific data and
concepts orideas.

The online test may consist of multiple choice, drop down menu, and fill-in-the-blank
questions. There will also be a short answer portion (suggested 10 minutes) where students
may have to summarize, find evidence (supporting details), and reason or make a
conclusion from the information (data) presented.

The work students are doing in class will help them with the GED Science Test. They are
also learning skills that will help in many other areas of their lives.
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Activities:

As students enter the class, have the following written on the board or overhead “What are some
forms of energy?” Have students write down examples in their notebook. This will help to activate
students’ prior knowledge by asking them what they may already know about forms of energy. If
students are stuck, ask them about how they arrived to school. Did they walke Did they drive? Did
they ride a bike¢ They used some form of energy to arrive at school, now they have to put a name
to the kind of energy. You can explain that today the topic will be on understanding energy forms
and how energy transfers.

1) Distribute the handout to students.

2) Have the students look at the first part (A) to preview the questions prior to watching the video.
See if they know or can predict any of the answers. You may wish to point out that the video is from
BBC Science, so they have a British accent. They also refer to “gas” as petrol and a flashlight as a
“torch”.

3) Have students watch the video.

4) After the video, have students check on their answers with classmates. Then review answers as a
closs.

5) The next part of Unit 2.16 Handout 1 is to gain a better understanding of vocabulary and ideas
related to the transfer of energy.

6) Do the first matching activity together to make sure students understand what to do. This should
be areview from Unit 2.11 (Energy). Read # 1 aloud, and see if students remember the earlier lesson.
The “position” of the object makes it “potential” energy — the energy is stored in the object and
ready to be used.

7) Have students work on filling in the blanks on the pages. While students are reading, circulate to
discuss vocabulary with students. Assist them if they seem to get stuck. They should pay attention to
key words and phrases to help match the actions to the form of energy.

8) Review each page as students finish. Make sure they understand the forms of energy and how
they transfer energy. Remind students that they should have a good foundational knowledge of
kinds of energy and the transfer of energy to answer some questions that may be on the 2014 GED
test.

Break: 10 minutes

1) Distribute the handout (Unit 2.16 Handout 2) to students.

2) Discuss with students that when reading for comprehension, there are many strategies to use:
read the fitle to predict what the reading is about; look at the image to get more of an idea of
what they will be reading about.
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3) Remind students that while reading, remember to ask “What is this all about2” Who or what is
the all of the passage about and why is it importante

4) Have students read the passage and answer the questions independently.

5) Circulate class while they are reading to make sure they understand the information presented
and to see if there are any questions.

6) Review answers as a whole class — note: some answers may vary — ask students with different
answers to discuss theirs with the class. Ask the students if they understand more about the transfer
of energy after reading the passage. Did it help to bring more meaning to the idea of tfransfer of
energy¢

7) If there is extra time, have students read the passage in pairs to promote reading fluency.

Have students turn to a partner (or write in their journals) about what they have learned today
about forms of energy. Have them tell a classmate or the whole class one new thing they learned
from today’s lesson on the transfer of energy.  Note: Use Routine 4 Handout

Extra Work/Homework: Unit 2.16 Handout 3 | Time: 20 minutes outside of class
Students can continue with work on forms of energy. This handout has alternative energy forms. It will
have students thinking about other areas of energy use.

Differentiated Instruction/ELL Accommodation Suggestions Activity
If some students finish early, they can turn their paper over and check in a dictionary for | Activity 1
the vocabulary definitions. This is a strategy they can use with any new vocabulary they
encounter in GED science reading. (Unit 2.16 Handout 1)

There may be some new concepts and/or vocabulary for students. Please make sure Activity 2
they are comfortable with the vocabulary. If needed, have students work in groups.
(Unit 2.16 Handout 2)

Online Resources:

If students have Internet connection, they should try to watch and use the interactive BBC website for
energy fransfer. The website does a great job in explaining energy fransfer

http://www.bbc.co.uk/bitesize/ks3/science/energy_electricity forces/energy transfer storage/activit

y/

Students can also try to create their own transfer of energy with this interactive site:

http://www.sciencemuseum.org.uk/onlinestuff/games/energy flows.aspx
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The Reading in Handout 2 is about bicycles in New York City. You may want to show students the
Nice Ride website for similar bikes in the Twin Cities.

https://www.niceridemn.org/

Suggested Teacher Readings:

e GED Testing Service — GED Science ltem Sample (to get an idea of what the test may be like)

http://www.gedtestingservice.com/itemsamplerscience/

e Assessment Guide for Educators: A guide to the 2014 assessment content from GED Testing
Service:

http://www.ricaepdc.org/Documents/ALALBAASSESSMENT%20GUIDEZ%20CHAPTER%203.pdf

¢ Minnesota is getting ready for the 2014 GED test! — website with updated information on the
professional development in Minnesota regarding the 2014 GED.

http://abe.mpls.k12.mn.us/ged 2014 2

e ATLAS: ABE Teaching & Learning Advancement System: 2014 GED ® Classroom: Science:
Minnesota’s state-wide website for resources for the science module

http://atlasabe.org/resources/ged/science
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Unit 2.16 Handout 1 (4 pages total)

Transfer of Energy

A. BBC Science Video

Watch the short video discussing the transfer of energy. While watching, fill in the blanks with
information presented. When you are finished, check with a classmate to see if you have the same
information.

1. Why can’t energy be lost?

2. Movement from a car is transferred into what kind of energy?

3. What are the other kinds of energy transferred with the movement of a car?
4. What percentage of useful energy goes into movement of a car?

5. What is the “principal of the conservation of energy”?

NOTES:
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Unit 2.16 Handout 1

Page 1 Transfer of Energy Video TEACHER ANSWER KEY
1. Why can’t energy be loste
It can’t be lost because it can only be transferred.
2. Movement from a car is transferred into what kind of energy?
Kinetic energy is the kind of energy that makes the car move.
3. What are the other kinds of energy transferred with the movement of a car?
The other kinds of energy are heat and sound energy
4. What percentage of useful energy goes into movement of a car?
30% of energy goes into the movement of a car.
5. What is the “principal of the conservation of energy”?

Energy is not lost it can only be transferred.

Page 2 The Various Forms of Energy

1. potential energy 2. Electrical energy 3. nuclear energy 4. Kinetic energy
5. thermal energy 6. Radiant energy 7. chemical energy 8. Forms or kinds
9. sound energy 10. Mechanical energy

Page 3  Energy Transfers

1. sound 2. Thermal 3. Electrical 4. Nuclear

5. chemical 6. Mechanical 7. Radiant 8. Chemical

9. thermal 10. Mechanical 11. Electrical

Page 4 From One Form to Another

1. radiant fo chemical 2. Radiant to thermall 3. electrical to radiant

4. mechanical to electrical 5. Chemical to thermal 6. Electrical to sound

7. thermal to mechanical 8. Electrical fo mechanical
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Unit 2.16 handout 2 Heat, Energy, and Bicycling in New York City

New York City is one of the densest cities in the world, with millions of
people squeezed into a mere 303 square miles. Although it has the world’s
largest subway system, traffic can still be quite bad, particularly at rush hour.
The city decided that it would be a good idea to encourage more people to
use bicycles. If more people rode bicycles, the roads would be less clogged
with cars. Also, when you ride a bicycle, you are exercising, which makes you
healthy. But how can you encourage people to ride more bikes?

The city came up with an innovative solution. In 2013, city workers
began installing long racks of bicycles in different neighborhoods. These bicycles were, for a small
fee, available for anyone to use. A person could ride the bicycle from one bike rack to another bike
rack and park it there. This system was ideal for people who did not own bikes or who wanted to take
a bicycle on a short ride without having to return it to the place they took it from. This also made it
possible to move quickly between areas that did not connect easily by the subway. The city hoped
that people would start using these bicycles instead of taxis or other kinds of cars.

While the city installed the bikes in part because of concerns about traffic, it was also
interested in another question: how we use and spend energy. Any time an object is in motion, it is
both producing energy and, in many cases, expending energy. For example a car does noft just
move because we want it to move. It is powered by a special kind of engine, called an internall
combustion engine that burns fuel. When this fuel is burned, it causes a cylinder to spin in circles. This
cylinder is connected to the wheels of the car. As the cylinder spins, so do the wheels. So, one type of
energy — fuel - is transformed into another type of energy — forward motion. Energy contained in the
motion of an object is called “motion energy.”

Just as cars can be considered a kind of energy conversion device, converting fuel to forward
motion, so can bicycles. When you step on the pedals of a bicycle, it causes the wheels of the
bicycle to spin, pushing the bicycle forward. Nearly all fransportation — airplanes, trains, pogo sticks —
can be thought of as devices that take one form of energy and make it into another form of energy.

When there is a change in one of the forms of energy used to power modes of tfransportation,
then the energy generated by these devices changes as well. Let’s say you're pedaling very fast on
a bicycle. You are exerting a lot of energy as you do this. You can tell because your heart rate may
increase, you may breathe harder, and you may begin to sweat — a sign that your body is trying to
cool itself. This is producing a lot of motion energy in the bicycle because you are causing it to move
very fast. But if you stop pedaling, then the bicycle will begin to slow down, and the motion energy in
the bicycle will decrease. You will also be expending less energy. Your heart rate and your
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breathing will slow down, too. The decline in your own motion energy — the movement of your feet —
is causing the motion energy of another object — the bicycle — to fall at about the same rate.

In the early days of the program, the bike racks were only moderately popular. People were
still getting used to the idea of borrowing a bike for a short fime at one location, riding it, and then
leaving it in another location. Perhaps another reason that people were initially reluctant to use the
bike racks is that they were infroduced during a very hot week, at the beginning of summer. As
discussed above, when you ride a bicycle, you often sweat. This is particularly true when the
temperature is high, because your body produces sweat as a way of trying to keep your body cool.
If your body gets too hot, you can get sick, so it's in your body’s interest to maintain a constant
temperature.

How much the temperature of a body increases when it gets warm depends on a number of
different factors. While it makes sense that one person in 100-degree heat will get hotter than a
person in 75-degree heat, even if two people are exposed to the same temperature, their bodies
may react differently. In fact, one person may get much hotter than the other. This is because the
amount of heat — which is a form of energy — needed to change the temperature of another object
depends on the properties of that object. For example, a person who is wearing a sweatshirt in
summer is likely to get much hotter than a person who is wearing a t-shirt. This is because the
sweatshirt insulates the person, trapping heat inside. The t-shirt, which is more open, lets the heat
escape. So, even if the amount of heat energy directed at the person is the same, the temperatures
of different people will react differently.

That raises another question: why does sweat make people colder? This has to do with a
special property of heat. Heat is a kind of energy, and energy moves spontaneously from hotter
regions or object to colder ones. So, consider what happens when your body releases sweat. When
it is released, sweat is colder than your body’s temperature. When it is on the surface of your skin, it
draws the heat from your skin into the water, because heat migrates from warm areas to cold ones.
This causes the sweat to warm up. Then the sweat rises into the air and takes some of your body heat
with it, cooling the body down.

Your body is constantly monitoring its own temperature. Many of the buildings in New York City
have air conditioning in the summer. When you walk from the hot street outside to the cool lobby of
a tall office building, you can feel the change immediately. After a while, your body temperature will
go down. This is because, just as the heat from your body moves to the sweat on your skin, it will also
move to the cool air produced by the air conditioning. When your body gets cool enough, it will no
longer need to produce sweat to cool you down.

As people continue to ride bicycles, you can expect their collective body temperatures to

rise, as their bodies produce energy to power the bicycles and they spend more time outdoors in the
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hot sun. If the city chooses to install more bikes, then it may also want to install more air conditioning
— or pass out more sticks of deodorant.

Comprehension Exercises:
1. What do cars, bicycles, and many other types of transportation do when they are in motion?
A. They take one form of energy and convert it into another form of energy.
B. They clog the streets of New York City and create lots of fraffic.
C. They cause people to sweat because of the energy it takes to use such transportation.
D. They make people spend more time outside and increase their body temperatures.
2. What does the author describe in the passage?
A. The author describes different types of t-shirfs.
B. The author describes reasons for moving to New York City.
C. The author describes two different types of energy.

D. The author describes the dangers of riding in taxis.

3. A person on a bicycle is breathing hard, sweating, and pedaling fast. Based on this evidence,
the person is probably

A. moving very slowly B. exerting a lot of energy
C. exerting a little energy D. exerting no energy
4. When you step from a hot street into an air-conditioned room, you feel cooler. Why does this

change occur?

A. heat is moving from a cold area (the room) to a hotter area (the street)

B. heat leaves your body as it moves from a warm area (your body) to a colder area (the air
in the room)

C. the motion energy used to walk info the room lowers your body temperature

D. the motion energy used to walk into the room raises your body temperature
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5.

What is this passage mainly about?

A. forward motion and backward motion

B. cars and air conditioning

C. 100-degree heat, t-shirts, and sweatshirts
D. motion energy and heat energy

Read the following sentences “... a person who is wearing a sweatshirt is summer is likely to get
much hotter than a person who is wearing a t-shirt. This is because the sweatshirt insulates the
person, frapping heat inside.” What does the word insulates mean in the sentence above?

A. protects the person by keeping the person cool
B. protects the person by preventing the loss of heat
C. traps the person

D. makes the person uncomfortable

According to the passage, how does the human body get rid of heat energy to keep itself
cool when the temperature is high?2

According to the passage, where does the energy that propels a bicycle forward come from?

Why can a bicycle be considered a device that can convert energy?

(formatted from ReadWorks.org)
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Unit 2.16 Handout 2 TEACHER ANSWER KEY

1. What do cars, bicycles, and many other types of transportation do when they are in motion?
A. They take one form of energy and convert it into another form of energy.

2. What does the author describe in the passage?
C. The author describes two different types of energy.

3. A person on a bicycle is breathing hard, sweating, and pedaling fast. Based on this evidence,
the person is probably

B. exerting a lot of energy

4. When you step from a hot street into an air-conditioned room, you feel cooler. Why does this
change occur?

B. heat leaves your body as it moves from a warm area (your body) to a colder area (the air
in the room)

5. What is this passage mainly about?
D. motion energy and heat energy

6. Read the following sentences “... a person who is wearing a sweatshirt is summer is likely to get
much hotter than a person who is wearing a t-shirt. This is because the sweatshirt insulates the
person, frapping heat inside.” What does the word insulates mean in the sentence above?

B. protects the person by preventing the loss of heat

7. According to the passage, how does the human body get rid of heat energy to keep itself
cool when the temperature is high?

Answers may vary, suggested answer: The human sweats to keep itself cool when the
temperature is high.

8. According to the passage, where does the energy that propels a bicycle forward come from?2

Answers may vary, suggested answer: The energy that propels a bicycle forward comes form
the energy of a person pressing down on the pedals.

9. Why can a bicycle be considered a device that can convert energy?
Answers may vary, suggested answer: A bicycle can be considered an energy conversion device

because a bicycle takes one form of energy and turns it into another. What starts as the energy of a person’s
feet pressing the pedals of the bicycle is converted into the energy that propels the bicycle forward.
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Unit 2.16 Handout 3
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Unit 2.16 Handout 3

1. solar energy
3. wind

5. hotspots

7. sun

9. hydroelectric

11. efficient

ANSWER KEY

2. Windmill

4. Geothermall

6. Wind technology
8. Tidal

10. Cells
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