[ AR A 352 SR

%nnﬁﬁ‘*ﬁﬁ': |
SR REBRFRAR

A Reference Handbook for Junior High School Bilingual Teachers
in the Domain of Technology (Information Technology):
Instructional Language in English

(EFRNER )

O BMAZRBHREIRBHED RO BT [







f‘\ KTPFFFRT 2 LR T HITEACHEERUENES 2.5 o2 & & 13

Bk Table of Contents

BT — BHRIUTARIBETETN ......oooeeeceeeeceecrce et esseessessesssessesssessessesasesesessens 1
B BRTEMRE—IEEEEIE .ot saens 5
BEIT= BB —HERRIERIE oottt saens 9
IO A BT TURRET (ot ce sttt seas 13
BEA BB TURRETIEREEIE .o eaenes 17

AR E BRI ERRRE ... sscss et sans 21

ol
>t

BY PR EFRET RSP TRAPREF G 3



JE\ KTIEFFRT 2 ERT P HTEACHEENIENESE 1 - 1 £14 S

R NKNU [R——

Bi— ERUAiE—ES]
How to Use Arrays in Scratch Programming
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The learning objectives of this unit are to let students learn how to use arrays in Scratch
programming and enhance their programming skills. They understand the concept of arrays and
basic operations, and demonstrate the application of arrays in programming through practical
examples and activities.

® Students understand the basic concept of arrays.

® Students learn how to create and manipulate arrays in Scratch.

® Students learn to use arrays for storing and processing data.
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array (n.) fEH] manipulate (v.) #(F
index (n.) &5l iterate (v.) At Bl
element (n.) Jt= data structure (n.) BRHETE
variable (n.) 28 add (v.) AN

list (n.) & remove (v.) Bz
data (n.) &k} retrieve (v.) &
store (v.) (7 search (v.) =5
access (v.) FFHY sort (v.) FFF
debug (v.) BREd execute (v.) BT
compile (v.) 4 error (n.) $&35
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@ In Scratch, | can create an array to

54 : In Scratch, | can create an array to store a list of numbers.

£ Scratch > FA] DUEETT—(EFHS] » K EEF— R IVET -

©® The index of the element in the array starts from

5] + The index of the element in the array starts from 0.

PSR TTRAVE S L 0 Bt -

©® I can through the array elements.

514 = 1 can loop through the array elements.
AT LLEE FHTEER R PR Y T & -

@ | can access a specific element in the array by using its

514 : 1 can access a specific element in the array by using its index.

BRI U RS A HUEY [ TR E TR -

@ | can manipulate the elements in the array by

514 : 1 can manipulate the elements in the array by adding or removing elements.
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¥15%— Dialogue 1

Teacher: What is an array in Scratch?

Student: An array in Scratch is a data structure that can store a collection of elements.

Teacher: How do you create an array in Scratch?

Student: To create an array in Scratch, I can go to the Variables category and click “Make a
List.”

Teacher: How do you access an element in an array?

Student: In Scratch, | can access an element in an array by using its index. The index starts
from 1.

Teacher: Can you give me an example of how to manipulate elements in an array?

Student: Sure! | can manipulate elements in an array by adding or removing elements.
For example, I can use the “add [item] to [list]” block to add an item to the array.

Teacher: Great! Now, you know how to work with arrays in Scratch.

Student: Thank you, teacher!

EHN  AE Scratch /1 > (H/EEZESI] ?

B4+ AF Scratch 1 - [FIE—fd o] LAEF—HET RV E RIS -

EARl © fRLE Scrateh it {RAN{A]E T —{E AT ?
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N The Concept of Search Algorithms
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The learning objectives of this unit are to help students understand the concept of search

algorithm and learn to apply two common search algorithms: linear search and binary search.

Students understand the principles, use cases and perform these algorithms plus be able to apply

this knowledge to solve real-world problems.

® Students understand search algorithms and their application to scenarios in daily life.

® Students learn to use the linear search algorithm to find the position of a specific element
in a list.

® Students learn to use the binary search algorithm to find a specific element in a sorted list.
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search (v.) f= linear (adj.) 43 M:HY
algorithm (n.) HEEEL binary (adj.) —5rHY
sort (v.) BEFF data structure (n.) BRl4EHE
efficiency (B EVES add (v.) A

data (n.) &k access (v.) f£EY
retrieve (v.) f@z debug (v.) 58
array (n.) FE%1 compile (v.) 4w

I

@ | use

to

5147 = 1 use linear search to find a specific item in an unsorted list.
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©® The algorithm is commonly used to

f514]  The binary search algorithm is commonly used to search in a sorted list.
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@ Sorting algorithms can the efficiency of

f54] : Sorting algorithms can improve the efficiency of data retrieval.

HEFF B T LA R R AR -

¥15E— Dialogue 1

Teacher: Do you know what a search algorithm is?

Student: A search algorithm is a step-by-step procedure for finding specific data within a
collection of data.

Teacher: Can you give me an example of a search algorithm?

Student: The linear search algorithm is one example. It checks each element in a list until the
desired element is found or the end of the list is reached.

Teacher: How about sorting algorithms? What are they used for?

Student: Sorting algorithms are used to arrange data in a specific order, such as ascending or
descending order. This can greatly improve the efficiency of searching and
retrieving data.

Teacher: Excellent! Can you think of any real-life examples where search and sorting
algorithms are used?

Student: Search algorithms are used in search engines like Google to find relevant
information on the internet. Sorting algorithms are used in online marketplaces to
arrange products by price or popularity.

Teacher: Well done! You have a good understanding of search and sorting algorithms.

Student: Thank you, teacher!

R R AR = E A
B2 MsEETAE ERDETIRER > AN —HER PR e ER -
Ehl : IREE B EIR s EAR BT 2

B4 ErEsEEERE @ T - egEFETHEEITER - BEEEFTE
TR - SREFFRAVRRE

ZHN HEEELEIR ? T MR 2

B¢ AT EF R TR T RAREF SRR



AN

[ =

‘o'l S/
ori

D KT ERT AR T HreaCHIE T RS 1R ST F-8 D

B4 0 B EEE AN B ERHE IR EIEFHEY] > FlaniEsE sR o 20 DLIAAK
REfEREERIIREE -
ZHR KT UREEREE IR E A0S 5 S = A T B AT 2

B EEEVAANG Google ISHRAVIRES [ » fE L &SR &N - F
FrERUARER Ll IR S B PR A i -
EHD S | (RS A E R A A R A -

Bk S - T |

e RS EFRE TR FTRAPLREFRE F



N KRTEFRT 2 ERKT P FE A 2EFEEFRT G <

NKNU Tatwan Toax!

Brx= Efih—HFEESEE

N Applications of Sorting Algorithms

BT S AR AN SR G TAR VS 2 B ~ LT

ARETTHERE AR - B TP EEDER - IERE R TV E R ERIEA - B2
EA R EEA IR - W] RS T E EPEERA -

°

°

SERE T EED
EERGRE RIVPERERE - B BEEPE P fIfE AR - 3 TR E MRV R
5 -

o SUEEREMARIEANTERE BRI AP B -
o SELERNIMITHRFEEDS - EREE R EEE - ARAEIERE -

The learning objectives of this unit are to let students understand the importance and applications
of sorting algorithms in the field of information technology. Students know different sorting
algorithms and their characteristics and are able to have hands-on experiences in implementing
sorting algorithms.
®  Students know the sorting algorithms.
® Students are familiar with common sorting algorithms, such as selection sort and insertion
sort and understand their characteristics and use cases.
Students learn to use the bubble sort algorithm and understand its logic.
Students compare and analyze sorting algorithms, and choose appropriate sorting
algorithms to solve real-world problems.
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information (n.) &: problem (n.) &

data (n.) & solution (n) %
algorithm (n) HEEE ascending order (n) #E
bubble sort (n.) FOEHEF descending order (n) %%
selection sort (n.) EEHE complexity (n.) EEEE
insertion sort (n.) #EAHEF application (n.) FEFARER
comparison (n.) Eb# authorization (n.) $7HE
analysis (n.) 3 software (n.) #kEE
implementation (n) EE firewall (n.) B3k
step (n.) HEE malicious (adj.) FEEH
@ Thefirststepof  algorithmisto

f54] = The first step of bubble sort algorithm is to compare the first two elements.
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©® To implement , You need to

54 © To implement insertion sort, you need to repeatedly insert an element into the sorted
subarray.

BHEEMAD - I(RREEER—ETREACTPEyT-EEI s -

© The time complexity of algorithm is :

5] © The complexity of bubble sort algorithm is O(n?).
FOBHEREREERIS RS 2 O(n?)

@ Bubble sort is suitable for :

5] : Bubble sort is suitable for small-sized arrays.

SROEHRE A Y/ NS o

¥15%— Dialogue 1

Teacher: Have you heard of sorting algorithms before?

Student: Yes, | have. Sorting algorithms are used to arrange elements in a specific order.

Teacher: Can you give me an example of a sorting algorithm?

Student: Sure. One example is the bubble sort algorithm. It compares adjacent elements and
swaps them if they are in the wrong order.

Teacher: Are there any other sorting algorithms that you are familiar with?

Student: Yes, there are some. I’'m also familiar with selection sort and insertion sort.
Selection sort repeatedly selects the smallest element and swaps it with the current
position.

Teacher: Good job! Now, let’s compare these sorting algorithms and analyze their
characteristics.

Student: That sounds interesting! I’m excited to learn more about sorting algorithms.

B¢ AT EF R TR T RAREF SRR



N KT IR T R T P HreACHEE N RSN =S B0 S 18 Fo8 DU
T NKNU  Taean Tsch o

EHl - REIESUEPE R EANS ?

B B WAE - FHFEEVAE AR TR I IR E IE PR IHY -

Zhl - IRRER PR E AR BT 2

B BRI - ROEPEREEEE R T - EELEAHMRYTTER - AR E MR
PRt > BRI E -

EhD - IREFGEHAAAY PR ERAYS ?

B BHY o FACREFRDIF N AR o BRI EE R NYITER o I
ERMILE TR -

ERN SR | IR - BERMEEEGE R EEDS - WA EFIHRAES -

B PEHARARR | RIRIIRFERE E S AR EEE -

12 - b2 S , = 'z 2 3 = < 2 =
BP PR EFRE TR FTAPREF R F



13

KT TR T 2 AR T P B 2EFLEF RS

K NU  rabwan o

Bl #HEAEENRE

N Modular Design

BT S AR AN SR G TAR VS 2 B ~ LT

I

ARETTHVEE B 84 7RG TS - MRS s EE > B—
)7 ALY/ N RE - PR N o A o SRR R A R T S E
Scratch ekt o MMIEEE A EIFI R ELE R - G B A A EIES
8o Btk > SAEYEEMH T EIRER - BReREE LG - EfTR T

® L ERAAEMEE

o BRI > SeETAEA R T T

®  GickReE o BMEIERIIHE > BUERE AR

"

The learning objectives of this unit are to let students understand the concept of modular design.
They can practice breaking down problems into independent small problems and then
systematically solve each problem. Students further apply this design concept to Scratch
programming. They learn how to call functions and define functions, including passing
parameters between functions and the codes of function calls. Finally, students are provided with
practical applications to experience the benefits of modular programming design. They are as
follows:

® Reduce the time complexity of the main program.

® Having independence, allowing others to call the functions from different parts of the

program.

® Easy debugging, reducing correction time and improving programming efficiency
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2 thiE B¥ thEE
variable (n.) &8 successful (adj.) FRIOHY
function (n.) iy value (a)(n)
session (n.) B sequential (a.) (adj.) HKFFHY
analyze (v.) 23t determine (v.) tfEE
conditionals (n.) =X complexity (n.) EExe:
repeatedly (adv.) S 73, define (v.) EF
expand (v.) #5578 minimum (adj.) fe/NEY
extract (v.) £2HL comparison (v.) EbEg
exchange (v.) X execution (n.) #hiT
obtain (v.) BiS program (n.) 125K

@ | learned

in

f55) + 1 learned the concept of modular design in the programming class and now I can break
down problems into smaller parts.
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f5141] * Functions in Scratch helps me create more organized and efficient codes.

F£ Scratch frRFINTREREAH - B ASEE HAR HACRAIE S -

© | can __ (FREEE VR) to make (sth) more :

5147 : 1 can passed parameters between different functions in my program to make it more
flexible and adaptable.

BREHHERE A A (R ek B (AR - (FERe FA A BN -

O  simplifies the complexity of :

5147 Modular design simplifies the complexity of my main program.

PR LR T bR LA AR -

© By using , I can

f55] : By using modular design, | can easily call functions from different parts of my program.

e Eh (s PR EAEUEET  FAT DU S R =y A B0 o P R

¥15%— Dialogue 1

Teacher: Good morning, students! Today, we will continue to learn modular design in
programming. Can anyone tell me what they have learned so far?

Student: | learned that modular design helps us break down problems into smaller parts,
making them easier to solve.

Teacher: Excellent! That’s right. How do calling functions in Scratch programming help

you?

o B¢ AT R TR TR E RN 7



'\‘ RTIFEFFRT 2 A RS 7 HTEACHEERIRNES -4 22 58 LN

Student:  Using functions help my codes be more organized and efficient. They let me reuse
codes and save time when making changes.

Teacher: Great point! Now, can anyone share an example of passing parameters between
functions?

Student: In my game, I passed the player’s score as a parameter to the function that updates
the highest score. It makes my codes more flexible and dynamic.

Teacher: Wonderful! It sounds like you’re applying the principles of modular design
effectively. Can you share how modular design has simplified your main program?

Student: By breaking my program into smaller independent parts, it becomes easier to
understand and manage. | can focus on each module separately, which reduces
complexity and improves readability.

Teacher: It’s clear that modular design plays a crucial role in programming. Keep up the
good work and continue exploring the benefits of modular design in our upcoming
activities.

Student: Thank you teacher!

Zhl . FEM - B | SR WPTREESEEEAEET T RREERET - B AT
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This unit guides students to read and understand flowcharts. It helps students analyze sequential
search problems to design problem-solving methods. There are two sessions in total:

® Card Drawing Game

® Library Return System

We use variables to determine if a successful search has been performed, and random functions
combined with conditionals to ensure that students obtain different values each time when the
program is executed. In the second session, the Library Return System, we repeatedly define the
flowchart to expand the variable space. Students learn to break down the problem to seek the
minimum value and reduce the program’s time complexity. Students also practice how to extract

the “comparison” and “exchange” functions from the main program.
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B i BF i
card (n) KA draw (v.) fhi
game (n.) #EEX randomize (v.) BER&L
calculate (v)EtE score (n.) 738
sequential (adj.) TEFFHY search (v.) =5
structure (n.) &5f% program (n.) 2=
implement (v.) EfE array (n.) b5
loop (n.) A element (n) =
specific (adj.) FFEHY update (v.) &
action (v.) BifE function (v.) el
variable (n.) 88 task (n.) £

(1) will until :

5147 « Players will draw cards until they got 8 cards.
BraieE iR B EIMTE /R -
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@ They will practice to

5147 © They will practice sequential searching to find specific cards in a deck.

PR E T s AR PR T VR E R R -

(3) will be designed using :

f55)  The main program will be designed using modular programming.

ErE R A B UM E T

(4] will use to determine if

5147+ Students will use conditional statements to determine if a card matches specific criteria.

B2 I RIFIRAL - ARIER SRR [ R EHIRLE -

@ As part of , they will :

f54] = As part of their problem-solving skills, they will also learn how to find the minimum
index value in an array.

TE RolE B AE DAY — 00 PSR EE B e RS TP e B VRS A -

¥155— Dialogue 1

Teacher: Good morning, students! Today, we will create a card-drawing game using Scratch.

Student: That sounds exciting!

Teacher: We can use the “pick random” block in Scratch to select cards randomly from a
deck. It will give the game an element of surprise.

Student: How can | calculate the score based on the cards drawn?

Teacher: We can assign different values to each card and use variables to keep track of the
score. As the cards are drawn, we add their respective values to the score variable.

Student: Got it! Now, how should I structure the main program for the game?

o B¢ AT R TR TR E RN 7
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Teacher:

Student:

Teacher:
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It’s important to use modular programming to make the main program more
organized and maintainable. You can break down the game rules into smaller
functions or procedures that handle specific tasks, such as: card selection, score
calculation and displaying the results.

Teacher, thank you for explaining everything! I’m excited to start working on my
card-drawing game using these concepts.

You’re welcome! I’'m glad to see your enthusiasm. You should take it step by step

and don’t hesitate to ask for help if you encounter any challenges. Good luck!
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Internet Use and Social Issues
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The learning objectives of this unit are to educate students on the importance of self-protection

and awareness of personal data privacy when engaging in online socializing. They also learn the

risks of Internet addiction and its consequences. They know the impact of online speech and the

relationship between rights and responsibilities. They understand concepts of freedom of speech

and accountability on the Internet and further understand the prevention and reporting of

cyberbullying. Finally, students are taught Internet ethics and laws. They will be able to go

beyond legal constraints and develop their own ethical values and awareness to protect

themselves. The following are some key points:

® Online socializing and Internet addiction.

® Online speech and cyberbullying: freedom of speech and responsibility towards online
speech and cyberbullying.

® Internet ethics and laws: Internet ethics guidelines, Internet crimes and laws.
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online (adj.) 4% FHY socializing (n.) #£52

self-protection (n.) B /RE personal data (n.) & N &R

privacy (n.) BEFA awareness (n.) Eik

addiction (n.) e risk (n.) g

responsibility (n.) HEfE freedom of speech | (n.) E&mHEH

risk (n.) JEAEER cyberbullying (n.) dEpsEE =

prevention strategies (n.) THE;HEHS report (v.) 25

@ It is important to :

514 © It is important to protect yourself online.

FE4EES EOREH CIEREERY -

® The significance of cannot be ignored.

#5147 + The significance of self-protection and safeguarding personal data cannot be ignored.

H I IReE B RaE (E Ry E N > A B -

@ Having a strong sense of

f541] © Having a strong sense of Internet ethics is important.
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¥15%— Dialogue 1

Teacher: Good morning students! Today, we are going to discuss the topic of online
socializing and its impact on society. Does anyone have any ideas or questions?

Student: I think it’s important to be aware of the risks of online socializing. How can we
protect ourselves and our personal data?

Teacher: That’s a great question. We’ll discuss the importance of self-protection and personal
data privacy in our upcoming lessons. We’ll also learn strategies to safeguard our
information and recognize potential risk.

Student: How about the responsibility of freedom of speech online? Is there a limit to what
we can say?

Teacher: That’s also an excellent question. We’ll explore the concepts of freedom of speech
and the responsibilities that come with it. It’s important to understand the potential
impact of our words and be responsible in terms of the way we manage our freedom
of speech.

Student: I’ve heard about cyberbullying. How can we prevent it and what should we do if
we witness this type of behavior?

Teacher: Cyberbullying is a serious issue. We’ll dedicate some time to discuss prevention
strategies and the importance of reporting any incidents. We’ll also learn how to
support each other and create a safe online environment.

Student:  Are there any laws or regulations regarding Internet ethics?

Teacher: Absolutely. We’ll introduce Internet ethics guidelines and relevant laws for online
activities. It’s important to understand the legal aspects and develop a strong ethical
foundation to navigate the online world responsibly.
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A Reference Handbook for Junior High School Bilingual Teachers

in the Domain of Technology (Information Technology): Instructional
Language in English
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