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. Learning Many Kinds of Energy Conversion in Daily Life

PRE I TR R RS
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In this unit, students are expected to learn about many types of energy, to understand how energy
turns into forms of power which we need and use in our lives, and to convert and store power,
as well as to operate energy systems. Students will learn how to make products of energy

conversion. Then, they will discuss how energy can also be used in daily life.

EE—  SARRERAE IRV - Wk s AR IRET R AR AR -

In Activity 1, students learn many kinds of energy conversion in daily life, and recognize

renewable energy and non-renewable energy.

EE o A TS TR SRR BT R R E S E -

In Activity 2, students understand several methods of energy conversion in life and know well
the procedure of generating power, moreover try to generate power by themselves.

mE = BEATIERAE T AV T B RS TR AV - BRGNS fEE » W5E R

In Activity 3, students know the operation of electric and energy systems in life and think about
their future development. They then complete the worksheet.

EBNPY - B AR B IEEG T A T A S B R AR A - AE A R o B2 R g L Bl
EIERE

In Activity 4, students design works that are driven by rotating handily the generator to gain
electrical power for converting mechanical energy. They, then, learn to solve any problems and

modify their designs during the process.
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energy (n.) REJH mechanical (adj.) HEfRAY
renewable energy (n.) FAEREH conversion (n.) #5H
non-renewable energy | (n.) IEFARETR power (n) BEE
Thermal energy (n.) ZEE generate (v.) EE
nuclear energy (n.) #xHE power plant (n.) SR

@ Do you know what is?

514 © Do you know what renewable energy is?

IRAIEE (P A RE RS 2

©® Yes/No, | do.

can

all the time.

547 * Yes, | do. Renewable energy can keep receiving energy from nature all the time.

R 0 FIE - FHARE

JR A AT GE R H AT EREE AR -

® Which

is/are used to

?

51417 * Which electronic components are used to generate power?

s EIURE B T AR 3% 2 2
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¥15%— Dialogue 1

Teacher: Hello, everyone. We are going to learn the application of energy in our lives. Before

Student:
Teacher:
Student:
Teacher:
Student:
Teacher:

Student:

Teacher:

Student;

Teacher:

Student:

ZH

B
4
B
4 -

B

the class, | would like to question everyone. How can you receive energy in your
life?

By eating food.

In addition, what types of energy do we usually use in our lives?

I think it’s electricity because there are many devices which rely on electricity.
Yes! So, which types of energy that we use can generate power?

We can generate power from the wind, right?

That’s a part of the correct answer. We also get the energy that we need from nature.
Especially: coal, petroleum, and nuclear power, they take a long time storing
underground deeply before they can produce energy. Therefore, we call these non-
renewable energy sources.

| getit!

Renewable energy is an unexhausted energy that comes from nature. Can anyone
tell me what are some types of renewable energy?

I can. They are solar energy, wind energy, hydro energy, geothermal energy, and
biogas.

Great! Let’s watch a video to understand how to generate power from each energy
source. Plus, let’s try to generate power from non-renewable energy!

OK!

e | BALRIEE - AT EEE LIS RERAIEA o £ ERRAT - TRERIRF
FEATET - IREAAERREENE ?
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¥35%5 _ Dialogue 2

Teacher: Do you remember which type of energy we tried to generate power from during our
last class?

Student: Yes, | do. We can generate power from solar energy, wind energy, and human
power. | feel a sense of accomplishment that | can generate power by myself.

Teacher: Excellent! We are going to make a flashlight which is powered by a human whirl
the hand crank generator.

Student: Teacher, are we going to connect a circuit on our own?

Teacher: Yes, we are. We will make the torch by using electronic components like: LEDs,
capacitors, motors, etc.

Student: T can’t wait to do it!

RN rfECE B SR I (RS TR S ERS 2
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The Designs of Creative Wire-controlled Bionic Creatures

PRE I TR R RS
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In this unit, students are expected to know how to use simple electronic components and bionics
technology to design their own wire-controlled bionic creatures. Besides, they can practice

testing, refining and optimizing their design. Finally, we will hold a competition to test the results.

JEE— o BTSRRI > F ~ tEY LA VAT ~ ThEE - E(EE T RHVEEEEIER] -
ANl R L FH E i G T

In activity 1, students learn bionics which involves simulating and applying the structures,

functions, and movements of living organisms, such as animals and plants. They will also

attempt to apply this knowledge to mechanical design.

EBN . 0 B TR T T RIS AR BRI - WA ERRE - SRR F 28
JHEIERRE o

In activity 2, students understand the principles of electronic components and wire-controlled
bionic creatures. They use computers to simulate the movements and patterns of machines in

different parameters.

EEI= 0 AR R ENAM LB R 8 W0 B EEE T - WEEET
REA I RIERE S E - Whice REBERE > R ERET -

In activity 3, students use motors and wood to create wire-controlled bionic creatures. They
observe the influence of wire-controlled bionic creatures toward friction and distance between

the transmission shaft and the foot parts™ length while moving. And then they adjust the design of

5 Bl PR ETRET RN 2 EPRPETREY F



the bionic creatures according to their observation about changing the length and weight

parameters.
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In activity 4, students revise and test their results through a contest game.
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BF g BF g
bionic (adj.) {5217 move (v.) #8)
battery (n.) & movement (n.) EHfE
wood (n.) KRR creature (n.) &9
motor (n) Bz linkage (n.) 247
wire (n.) E4R circuit (n.) Ep&
wire-controlled (adj.) &RH2EHY

@ We are going to

5427 * We are going to design wire-controlled bionic creatures.

BT E R A B -

(2] is R4k than

f55) : The leg he made is longer than mine.
I EE R
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@ | want to know how to

fl4a] 1 want to know how to modify our work.
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Teacher:
Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

Hello, students. Let’s watch a video. Please tell me what you see in the video?
Wow, it looks so cool. | saw the robotic arm making coffee.

Yes. In our daily lives, machines we use can simulate the movements of human
beings. Therefore, we could also try to make bionic creatures.

Then, how is it going to operate?

We can take proper electric power from batteries to drive the motor, make legs with
wooden sticks or boards, and make a controller to activate the movement of the
bionic creature forward.

I have no idea how to design it.

We can use the computer program “Linkage” to simulate the linkage of the
mechanism first, and then divide into groups to complete the work.

Can we test it on the computer first before making it?

Yes, you can. This allows you to test and refine the design before physically
constructing it. The position of the shaft also affects the range of motion of the legs.
However, friction and gravity cannot be simulated in the program for the movement
of the bionic creature. We must adjust these after finishing the work.

I get it. We can give it a try now.

BALFEY - FBERFTE— TR - ST BARMIER R PER T ?
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¥155 _ Dialogue 2

Teacher: Today, we are going to provide strength for the bionic walking. Do you remember
which electronic components we can use?

Student: | know! Motors, remote controllers, and batteries.

Teacher: Partially correct. We will also use wood boards and nails to make the remote control.
Different circuits are formed by the contacts among the copper nails, and they are
connected to the motor with wires. Please follow the circuit diagram and try to
connect the nails and wires in the right order.

Student: All right. It looks quite challenging.

Teacher: You can ask me if you have any questions during the process.

Student: Teacher, we almost finished it. But it still can’t move. I want to know how to fix the
work.

Teacher: First of all, please check if the copper nails are making contact with each other,
otherwise, the circuit won't be connected.

Student: Yes, it’s no problem.

Teacher: Secondly, check if the motor is receiving power. Finally, check if the legs are
moving properly or not.

Student: OK. I will check it again.

Teacher: If your creation can move well, then you can start testing and challenging it!

Student: OK. I believe our group can be the first!

B¢ PR R TR R A PRI R
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In this unit, students are expected to know the relationship between energy technology and daily
life. Moreover, they can learn the applications of smart grid technology. Students will work in
groups to analyze one type of green energy, give a theme presentation, and model to share their
findings with other classmates. And then, they all can understand the development and

applications of green energy.

10

JEEN— > ERAEEEERAE T e P HYRE TR B B

In activity 1, students learn many kinds of energy systems and devices in daily life, plus how

they can be used.

EEN T BRI R R B g R R

In activity 2, students understand the impact of energy on the environment and society.

mEI= 0 A W H R - LEWmE r FAEEEEE -

In activity 3, students are assigned to many crews learning how electric and energy systems
operate. Later they have to make a topic brief reporting to other students.

P PR EFRE TR A RPRPE TR 7
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BEF thE BF thEE

fan (n.) EEFE air-conditioner | (n.) /4@t

Smart Grid (n.) BEEL product (n.) Efh

Al (Artificial Intelligence) | (n.) A T&E light (n.) ¥&

integrate (v.) & eco-friendly (adj.) BIERIF AT AFHY
robot (n.) f23 A environment (n.) 2%

negative (adj.) EHEIHY positive (n.) IEHAY

@ Is it possible to ?

55 + 1s it possible to integrate the remote controls together?

HIGA M RERHE S B G E e ?

O We will in the future.

f55) © We will pay attention when we buy things in the future.
WM PIR E R LR -

@ Let’s !

55 * Let’s get started on it now!
FAMIERAE R BRI |

H B¢ LA R RO TR 2 P B R 56
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Teacher:
Student:
Teacher:
Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

Student:

1
B
i
B

ZHl

Hello, everybody. It’s so hot today. Can we turn on the fan?

Sure! How about we turn on the air-conditioner?

Yes, please. But it seems too much of a bother.

Yes. Is it possible to integrate the remote controls together?

Yes! Nowadays, it is possible to set up a smart grid by using Wi-Fi. It allows us to
use a central remote control to operate all devices.

It sounds convenient! How about having it turn on and off automatically? For
example, if I accidentally fall asleep it still operates.

That sounds like a good idea and it would need the help of Al. We can let the
machine recognize whether we have fallen asleep or not, and it will automatically
control the switches. It’s just like a robot cleaner that doesn't need to be taught how
to clean. It can function on its own.

I got it! It’s really convenient!

Yes. Besides, in order to save electricity, we should also purchase environmentally
friendly products so as not to waste energy.

OK! We will pay attention to this when we buy them.

SAIFIEF » S RAFH - TIPS 2
B | BB S RN 2

AL A+ BT HEROE -
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¥155 _ Dialogue 2

Teacher: Do you remember that we introduced renewable energy and non-renewable energy
before?

Student: Yes, we do. Wind power generation is an example of renewable energy.

Teacher: Yes. Renewable energy is also known as green energy. We will focus on this topic
for a group competition this week.

Student: What is the competition?

Teacher: We are having a competition to see who can be the best salesperson. Instead of
selling products, each group will find out the best green energy that is most suitable
for our city. Finally, we will vote to choose the best group that has the most complete
and suitable introduction about a particular type of green energy.

Student: Teacher, how do we know what kind of energy is appropriate?

Teacher: Previously, we learned many ways of converting green energy into electricity. We
also need to examine factors such as the climate and terrain of our city. It is
particularly important to note that both positive and negative impacts on society
and/or the environment must be taken into consideration.

Student: OK. Then, what should we do?

Teacher: You will make a model and give a presentation to showcase the findings.

Student: How much time do we have to work on this?

Teacher: You have one week to finish it. You can search for the type of energy that your
group wants to do, finish the homework and will present the results in class next
week.

Student: Sure. Let’s get started on it now!

AN FFEECE Z AT S A RE R I E R A R RS 7

SR 2HY - B o BUTSREREHE ARG -
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Power and Transportation
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In this unit, students learn transportation technology systems and their applications in daily life.

They also understand different types of power sources. Then they practice using solar energy as
a renewable energy source and utilize a motor as the driving force to create a solar-powered

vehicle.

B o A EGEI R RS o RS TR R AR
In activity 1, students become familiar with the development of transportation technology

systems and various forms of transportation systems.

BN 0 B4R T AT A R B Y SRR TR o MBI IRYIER o WERE AN F B AP
= o

In activity 2, students learn the application of different energy sources and power systems in
transportation vehicles. They will also explore different forms of power conversion.

= BARIAEE - KGRI - LA K - BUERIGREZ BRI -

In activity 3, students use materials, such as motors, solar panels, and wooden boards to construct
a solar-powered vehicle.

JEENIY ¢ B A s S TE R B R

In activity 4, students participate in a competition to test and evaluate their solar-powered

vehicles.

B¢ AT R TR P AR R
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vehicle (n) #FHE drive (v.) GHEE/EES)

terminal (n.) Zmh/ 45 power @) (n.) & /7

way (n.) RS train (@) (n.) KE/FI[E

communication (n.) &R MRT (n.) FEE

management (n.) & airplane (n.) Frets

transport (v.) ZH g high speed rail (n.) S EEEREE

system (n) 248 transportation (n.) &

material (n.) Bkt friction (n.) EESZ T
I

@ How do you go to every day?

f55] * How do you go to school every day?
{AISSFN 1 A o

O 1goto by

f55) * 1 go to Nantou by train.
FeAKHE LR -
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has different ways of

f55) : Everyone has different ways of going to school.

HEAAAERY G LEE -
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¥15E— Dialogue 1

Teacher:

Student 1:
Student 2:
Teacher:

Student:
Teacher:
Student:

Teacher:

Student:
Teacher:

Student:
Teacher:

Student:

Good morning, everyone. How do you usually commute to school? Can anyone
share their experience?

| take the bus to school.

My parents drive me to school.

It seems that everyone has different ways of going to school. These methods are
parts of the transportation system. Can you guess what the earliest type of
transportation was?

Was it the ox cart? | saw iton TV.

That’s one of them. Now, can anyone tell me other transportation we have today?
We have MRT, train, bus, airplane, high-speed rail, etc.

Exactly. In addition to transportation itself, the actual transportation system
includes terminal, channel, communication, and management.

I see. The transportation system is so extensive.

Communication has been constantly improving and has made transportation and
traffic more convenient for us. For example, the World Wide Web (WWW)
technology allows us to receive real-time updates on various aspects for
immediate management and scheduling.

Oh, I see. It’s like when I shop online, | can track the progress of my package.
Exactly. Now, you can search online for different types of power sources in
transportation vehicles and then write them down on your worksheets.

All right, no problem!

EHl B BAr - RFTEE A _EEUE ? HIA AR DL S AL EE ?
Bl WERAE R -
R 20 POESRAE L LA -
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¥15%5 _ Dialogue 2

Teacher: Today, we’re going to make a solar-powered vehicle. Can anyone tell me what
electronic components we will need?

Student: I know! We’ll need a solar panel for generating solar power, and we’ll also need a
motor for the electric vehicle.

Teacher: Excellent! Unlike regular engine-powered cars, our solar-powered car can convert
solar energy into electrical energy, and use a motor as our power source. It’s
important to note that the motor we use must be equipped with gears to form a “gear
reduction system” in order to increase torque.

Student: But we don’t have gears. What should we do?

Teacher: Don’t worry, students. “TT motor” already has a gear reduction system within it.
Let’s open it up and take a look.

Student: Wow! There are some small gears driving larger gears inside.

Teacher: Additionally, since solar panels are not large, it’s important to reduce the weight of
the vehicle, so that it can move forward.

Student: What materials can we use to make the vehicle?

18 He PHAREEIRET I 2 EPREPEFRE F
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Teacher: In addition to wooden boards, you can use plastic sheets or foam boards to make
the vehicle lighter. However, be careful. If the vehicle is too light, it may not have
enough friction to move forward.

Student: Okay. Let’s give it a try!

RN SR WPTEEIELURISRE HETDAET - SR > HATR A 2L E
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Electric Hydraulic-powered Robotic Arms
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In this unit, students learn the application of power in daily life. They also understand different
power sources. Students create robotic arms by using electric and hydraulic systems. Through

group discussion and data collection, students select suitable materials and designs. They also

test and make modifications to complete the task.
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In activity 1, students review mechanisms, and understand how to design power transmission
systems. They learn the basic principles and operation of electric and hydraulic systems, focusing

on how these systems transmit power.

B BRARBUE RN - WUERRAIAS A AR o M EAH NG S s BB R RSN )
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In activity 2, students make basic mechanisms, such as sliders and cross-linkages. They discuss
and design their own electric-hydraulic powered robotic arms in groups.
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In activity 3, students use materials, such as an electric motor and syringes to make a simple
model of a robotic arm.
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In activity 4, students test and adjust their robotic arms, as well as practice operating them.

BF thiE BF &

robot (n) #a A factory (n.) T
robotic (adj.) HEBRAHY 5 EIEHHY | operate (v.)
arm (n.) F& produce (v.) &EE
machine (n.) H25 rotate (v.) Jief
linkage (n.) #HfF grasp (v.) HIIHY
hydraulic system | (n.) J&BE 4% lifting ((AVIRE -

(1) can start V-ing

51417 * You can start drawing the design for the robotic arm.
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(2) , SO that

f51=) 1 will tell you where | am, so that you can find me.
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5147 © We need to complete the structure before we make the arm move.
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Good morning, everyone. Today, we are going to learn about robotic arms and how
they work. Can anyone give me an example of where we can find robotic arms in
our daily lives?

Robotic arms are used in factories to produce cars and other products.

Very good! Robotic arms are widely used in manufacturing industries for
automation and precision tasks. Now, can anyone explain how a robotic arm works?
A robotic arm is controlled by a computer. It uses electric motors and mechanical
linkages to move and grab objects.

That’s right. Our mission is to create a manipulable robotic arm that we can control.

We will be able to use the arm to grasp objects and accomplish our tasks.

Wow! Is it like a claw machine?

It’s similar. But we can control it better because we are building the arm. In addition
to rotating angles, we can adjust the gripping distance of this robotic arm. It’s more
like a claw crane rather than a typical claw machine.

Do we use wooden boards to make the linkages? Will the joints be able to support
the weight?

We need to use syringes to push the linkages. Now, students can start drawing the
design of the robotic arms.

That’s great! I can design a durable robotic arm, so that I can handle things more

easily.
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¥15%5 _ Dialogue 2

Teacher: Making the mechanical arm requires several steps. First, before the arm can move,
we need to complete the structural part. The arm needs to be fixed to a flat surface.

Student: All right. Our group could use screws to secure the arm to the wooden board.

Teacher: OK! Please remember to attach a syringe to each segment of the linkages. Then,
let’s move on to the power system. Can anyone recall which electronic components
we’ve been using?

Student: | do. Motors, remote controllers, and batteries.

Teacher: Teacher: Excellent! We use two toggle switches whose specification is 6-pin 2
position to make the remote control. Please connect one switch to each end of the
motor, so that you can control the motor’s forward and reverse rotation.

Student: All right. It looks like the controller that we made last time.

Teacher: Exactly. This time we’re primarily focusing on creating power for the linkages. We

use switch components to make the remote control.
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Student: It seems that our biggest challenge is going to be designing the links and

transmission among the linkages, syringes, and motors.

Teacher: That’s right. Once your group has a well-designed plan, you can proceed with the

construction and test.

Student: OK. I believe our group can be the first.
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The Impact of Transportation Technology on Society
\ and the Environment
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In this unit, students are expected to know the impact of transportation technology on society
and the environment through researching a special report. The development of transportation
technology brings convenience and economic development to society, while we also need to
consider its environmental impact. In order to achieve sustainable development, we use more

green and low-carbon transportation systems to replace high-pollution traditional transportation

systems. Besides, students realize the workings and contents of each stage in the transportation

systems too so that they can increase their understanding of careers and help career planning.
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In activity 1, students learn the benefits and drawbacks of transportation technology in society
through daily life examples. They also explore areas for improvement in the commonly unseen
processes of transportation.
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In activity 2, students are divided into groups to gather information on the impact of different
transportation modes on society and the environment. They propose current measures for future

solutions to reduce pollution and promote sustainable development.
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In activity 3, students realize the various stages and corresponding workings and contents in the

transportation systems. This increases their understanding of different professions. At the end,

they complete learning worksheets.

B¥ thiE B thzE
transportation | (n.) % carbon emission (n.) BHER
mode (n.) 5= pollution (n.) /5%
choose (v.) %EfE traffic jam (n.) ZEH
convenient (adj.) J5{# environmental friendliness | (n.) BREEA 4T
comfortable (adj.) #7HR society (n) tter

pros (n.) {B%5 environment (n.) IR
cons (n.) GBS suit V) &
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5147 * Which of these modes of transportation do you think is the best: car, bus, or bicycle?
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©® Every has

f5l5]  Every transportation has its pros and cons.
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O If choose to , can

5147 = 1f you choose to take public transportation, it can reduce traffic jams and pollution.

WISRIRBERHE AP E R T H, > A LUB DA H RN 55 -

#1558 — Dialogue 1

Teacher: Which of these modes of transportation do you think is the best: car, subway, or
bicycle?

Student: | think cars are the best because they are convenient to go everywhere.

Teacher: Indeed, cars offer high mobility, a comfortable ride, and can easily transport goods.
Can anyone tell us the cons related to cars in terms of impact on society or the
environment?

Student: The carbon emissions from driving cars cause air pollution. If more people choose
to take public transportation like buses, it can reduce traffic jams and pollution.
However, taking public transportation offers less freedom than driving cars.
Nevertheless, | am willing to walk a little farther to take the bus for the benefit of

society.

27 P AT R RS TR LR A PR RN 3



Teacher: Very good. Every transportation has its pros and cons, and we must strike a balance
between the convenience and ease we provide to society and the impact on the
environment. Does anyone else want to share their experiences?

Student: | consider that bicycles are the best because they don’t consume non-renewable
energy or generate pollution.

Teacher: Great. You have analyzed transportation systems from the perspective of
sustainable environment. In Taiwan’s urban areas, we also have friendly bicycle-
sharing systems. Through system analysis and management, bicycles can be
transported to different locations at different times for optimal usage, enhancing
overall efficiency.

Student: Apart from the transportation vehicles, the overall transportation system operation
and management are also important.

Teacher: That’s right. Now, students are divided into groups and gather information about
pros and cons of transportation systems, as well as their impact on society and the
environment. Finally, students discuss and propose solutions that can improve the
overall transportation system.

Student: OK. Let’s start grouping!
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Teacher: Last time, we talked about each mode of transportation. You can find that there are
not only drivers involved in the transportation industry. Please think about what
other professions are related to transportation.

Student: Engineers are a crucial part of the system. They have to write programs to monitor
the transportation of goods and make adjustments based on actual operations.

Teacher: Very good. What else?

Student: There are also personnel in logistics management. What else? I can’t think of
anything else.

Teacher: Then, please search online for jobs related to transportation, and choose one that
suits your qualities to best introduce it to other students.

Student: Okay!

Teacher: Please come to the front, share the job that impresses you the most with your
classmates, and write it down on your worksheet.

(Students take turns sharing.)

Teacher: After mutual sharing, | believe everyone has a better understanding of the entire

transportation system. You will have more career choices in the future.
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A Reference Handbook for Junior High School Bilingual Teachers in

the Domain of Technology (Living Technology): Instructional

Language in English

[ 8™ grade]

= WHREN : B SIS AE R REEES
= BB ABHAMEEE RENABT
= R RER

= BEAHA AEE - BFEZ(Kon Alexiou)
= GRamEl FRL

= AREEBEAR . RIKEF

=  IEHE : JUPE Design

P PHEABREFHRETREIY (2 EPRPEFRE F

B BRI






¢ N
Y 4 ".\ 1
1, A
0 | [ . ' [ ]
L SR N I
$ ~-' Y 4
~

SHMAERFHRALEHEHSFO
NKNU EMI AND BILINGUAL EDUCATION CENTER

REMMEEAREZNHETE

MOE DEPARTMENT OF TEACHER AND ART EDUCATION




	空白頁面
	空白頁面



