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Collaborative learning of reasoning in artificial intelligence

Wen Hua Yan ° Lo Mei Yee Aideo

Christian Alliance Cheng Wing Gee College

Lesson time: 80 mins Level: Junior Secondary 2

Objectives

By the end of the lesson, students will be able to:

l.

know the foundational principles of reasoning in artificial intelligence.

2. understand the three tiers/stages of reasoning processes.

3.

realize knowledge-based reasoning enables more effective or optimized solutions.

Student Characteristics / Expected Learning Challenges

l.
2.
3.

Most students are obedient, willing to learn and follow the instructions given by teachers.
Students had some prerequisite knowledge about A.I. before this lesson.

The student-teacher ratio is high. It takes time to know the progress of each student and
help the students individually whenever they have difficulties.

Some students are quite passive.

The learner diversity of the students is wide. Some students can finish the tasks quickly,
while some students need more time to catch up.

Strategies to address the student characteristics

1. Students should record the results of different tasks in Google Form, which allow teachers
to keep track their learning progress and spot out the struggling students.
2. Teacher should walk around in the computer rooms to keep them alert and let them know
how to complete the tasks.
3. Tasks with different levels of difficulties should be provided to cater needs of students.
Pedagogy
Daily-life Theories . .
[ Examples ] Knowledge ] [ Practical ] [ Linkage ]
Lesson Plan
E ted student
Duration Event Teacher actions xpected studen Materials
responses

HUERFHIE | 12
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3 min | Lesson objectives Showing objective | Listening to PPT
in PPT teachers
7 mins | 1. Daily-life examples Ask questions to * WZtChing the PPT,
e Food delivery robot in iﬁ);zztsstudents’ . \:n:vovsering Videos
Café¢ de Coral teacher’s
https://www.youtube.co | |. Did you come questions
m/watch?v=febm1MbBk | across these A.L
08&t=8s technologies in
e Double 11 Festival, 2019 | your daily life?
— Three Treasures of 2.Do you know
technology were Putinto | why A.L can
Operation perform these
https://www.youtube.co tasks?
m/watch?v=vwrVpwf{Py | 3. What are the
wY &t=5s/ principles behind
this A.L.?
5 mins | Activity 1 — Human vs Robot | Ask students to Answering PPT
e Showing how human find tl.le similarities teachfar’s
. and differences questions
react to a stimulus
e Showing how robot between human
and robot
response to the sensor
5 mins | 2. Theories & Knowledge Define different Listening to PPT
e TIntroduction of Three levels of reasoning teacher’s.
Levels of Reasoning explanation
o Knowledge-based
reasoning
o Rule-based reasoning
o Skill-based reasoning
5 mins | 3. Practical / Experiment - | e Introduce the Listening to PPT,
A Self-Driving Car game. teacher’s Simulati
Approaching a Traffic e Clarify the game explanation on game,
Light rules. Appendi
x 1
20 mins | Basic level e Ask students to e Perform 20 PPT,
. have 20 trials trials for each
e Task 1: Skill-based task. Google
Reasoning Sheets,

PUERFIE [ 13
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based on their

e Record the

e Task 2A: Rule-based ‘ . o Appendi
Reasoning in normal stopping skills’. succes§ful rates |y o
weather conditions. o Ask students to on online

have 20 trials platform
based on their collaboratively.

Extension rules set.

e Task 2B: Rule-based o Ask high-ability
Reasoning in ‘bad’ Students to do
weather condition. Task 28 to cater

learner diversity.
20 mins | Basic level e Ask students to * Perform 10 PPT,
. trials to train A.I

e Task 3A: Knowledge- haYe 10 trials to model Google
based Reasoning in train the A.I. e Perform 20 Sheets,
normal weather model il for each | Appendi
conditions. o Ask students to PP

have 20 trials task. x2
based on their * Record the
Extension rules set. successful rates
: e on online
Task 3B: Knowledge-based | * Ask high-ability platform
Reasoning in ‘bad’ weather students to do collaborativel
condition. Task 3B to cater ¥
learner diversity.
8 mins | Data Analysis e Ask students * Answering PPT,
. teacher’s
Data analysis of students’ which .type? of questions Google
data to compare the accuracy | CasOnngis the o Listening ¢ Sheets,
of three levels of reasoning most accurate o emr’lg ° .
and give reasons. teacher’s Appendi
o Show the graph explanation x3
of their
collaborative
results
7mins | 4. Linkage e Ask students to * Ansv&{ering the PPT,
- lete the questions in the | 4 qhe
Compare different levels of comp
reasoning in A.L assessment. worksheet et,
Appendi
x4

— Game rules of Self-Driving Car Approaching a Traffic Light

HUERFIE [ 14
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1. Ifit turns amber, apply brake.
2. If not, do not apply brake.

I -

D Stop line
Possible Outcomes #4 Passes when red
light is on

Bad Good Bad mm) GOOd

At certain point (D) near the traffic light: :

#3 #5

Stops too far from  Stops closely before Stops after passing Passes before
the stop line the stop line the stop line the light turns red

Student performing different tasks during lessons:

BEREDIE [ 15
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Appendix 2 |— Screenshots of different tasks

Task 1: Skill-based Reasoning = e

QMens & o B F 00% v | £ % O 09 m| Adal v |-

Skill-based stoppin ) . e
PPing Click for more task description s < > . 3 s “ | S « .

This experiment will be ended after: Oh 59m 225 ] |Im 1 [Task 24 Jrask 28 (Chalienging) [Task 3 ]
. [Ciass| [Successiur [Faiied Successiul Successiul Successiul

Task De " - tempts |Rate |Attempts | Attempts | Rate |Attempts. |Attempts.
Batlogpton B 00%) 03] 00%]
. 00% 0% 0%
. s 0% 0% 0%
Game Statistics : 0r] él e
Simuiated e e : o e
driving Traffic Light Amber o 7 20] o00% 20] 20 ooo%] 200 0o00%|
environment Successful Attempts: 0 ) 8 20| 0.00% 20| 2 0.00% 2 0.00%
Failed Attempts: 0 " 9 00%, 00%| 00%
00% 0% 003
" 00% 0% 0%
© 00% 0% 0%
o] m%l s
- " 00% 0% 0%
Statistics of current game w16 20000y 2 20| 000y 20| oww
including brake status, i S oo 5 S oun| F T
Speed of car traffic light color and ww 2000w 2 o oom| 2o oo
and distance total successful and B 00%) 03| 00|
from red line 0 km/ ¥ . = 00% 0% 003
stance: 22'm failed attempts = 00% 0% 00%)
= 00% 0% 0%
- 00% 0% 0%
7 o0% 0% 0%
o0% 0% 0%
. 7 20000y 20 20| 000y 20| ows
| P'esf Bb 8:" hold 3 P 20 20| 000y 20| oo
. 0 brake » F 2 20 oomy] 20| ooow
dlcktoreturntomeny | 5 D : D o
51 0% 0% 0%
Ext Game ERE 00% 0% 0%
BN 00% 0% 0%
= 00% 0% 003
= Average FDIVAO! 0% #oIv! 0% #ONIO! 0%

[S3]Ch7Taskl-3 % @ &

Task 2: Rule-based Reasoning

Q Menus © @ & § 100% v | £ % 09 123 | Avial v|-(0]+8 I =]
v v g
Rule-based Reasoning ” s c B e " ' 3 « v w
' Task 1 Traskaa [Task 28 (Challenging) Task s
s experiment v e [
Thia experiment wil be ended after: Oh 53m S48 _ @ Falled Successtul [Successtur [Successiul
e 2 | o. || Attempts Rate___|Atempts |Atempts |Rate Attempts ts | Attempts ts|Rate |
ask Description
P F [ oo S oo W oo
<2 20 000w 20 o004 20 000y
Game Statistics s [ 3 20 000w 20 000 20 o0
o 4 20 _ooo 20] 000 20 o004
Status, Half Brake [ 20] 000 20] 000w 20 o004
Traffc Light Red . 00%| 003 2] 0%
Successtul Atempts: 0 o 00% 0% 2] 0%
Faied Attempts: Click to change © 00%| 005 2] 0%
[ siant | Reset | weather in the " 00% 005 2) 003
simulated driving = 00% 005 2 0%
Change Weath environment L = ] = -
" 00%) 005 20 o0
ERE) 20 000w 20 000 20 000y
Hata . 14 20| 0.00%] 20| 0.00%] 20} 0.00%] 20| 0.00%)
The rules only works when there is an [T 20 _ooo 20] 000 20 o004 20] oo
‘amber or red ight. Inother words, the w 16 20| o000 20] 000w 20 o004 20] oo
red rule indicator will only ight when T
i s Select different w [ 00% 005 2] 0% 0%
Soeedil T ~ brakes applied at = 00% 005 2] 0% 0%
¥ 2
Distance: 23m " {ifferent speed . 0% 20%) 2 f0%) 0%
Click to modify Click to restore default settings = 00% 00% 2 00% 00%
0 and distance levels - 0% 0 20, 0% 0%
the definition of according to Rule #1-4 in text - %
2 00%) 005 20 0% 00%
low/high speed When the traffic = o0 o0 20 o0y o0
and short/long light ERET 20 000 200 0.00%) 20 0.00%] 20 000%)
. Customized Setting | Default Setting ‘Short Distance < 10m Long Distance 2 10 m light is not green,
distance the box will » 20 000w 20 000 20 000 20 ooms
ndicate the level % 20] 000 20] 000 20 o004 20] oo
Low Speed < 20km/h Hal Brake v No Brake v " 3 e ook » a1 200 o.00%] 200 o0.00%) 200 o00%] 20 o00%|
of applied braking ) 00%| 0% 2] 0% 0%
High Speed > 20 kmih Full Brake v Half Brake '
e e 2 ke according to . 3| o o ooos| o3
E3 current speed and = 00% 005 2] 0% 0%
distance = 00%) 005 2] 0% 0%
= 00%) 005 2) 0% 0%
= 00%) 005 20 0% 00%
EREE 00% 005 20 00 0%
= verage #DV! 0 oo0% #DVOL 20 oo0% AoV 0 oo #OVO: 0 oo

E [S3]Ch7Task1-3 % @ &
File Edit View Insert Format Data Tools Extensions Help

Task 3: Knowledge-based Reasoning

QMens © @ @ § 100% - | £ % 4 9 w| Al v =[]+ |8 I ® 1
vis v
Knowledge-based stopping A c B : - s u \ f « . B
e Task oA [Fask 28 (Chatlenging) Tasks 1
This experiment will be ended after: Oh 59m 21s o | Failed Successful | Successful[Failed | Successful [Successtul
= | No. | Attmpis |Attoms |Rate | Atempts | Atmots |Rato . |Attompts Ritompts
Task Description + 3 005 00 003
. 0%} 0% 0%}
Current simulator 2 L0% e 0%
[ 0%} 0%} 0%}
L mode [ 20 000% 20| 000y 20 000
Status: No brake (Data Collection/ s 6 20[ 0003 200 000%| 20) 0.00%|
Traffic Light: G Model o 7 20 000 20| 000y 20000y
Current Mode. Data Collection w |8 20 000% 20, 000% 20, 000%
TeCesSTar APt 0 nls 0% o0 0%
S & w 00%) 0%} 0%}
hed At 12 Click to switch to " 0%} 0% 0%
y N ,5 . n 5
s 0%} 0%} 0%}
® 0%} 0%} 0%}
Click to train the Al w18 20 000% 200 o003 20 000 20 o00%)
X w 20 000% 20 o0y 20 oo 20 o00%)
Data sample collected: 227 model after collecting 18 200 0.00%) 200 000y 200 000y 2] 0009
braking data o 20 oo 2 oo 20| oo 0] oo
BER  Train Model = e o =
Speed: 68 kmh = % 0%} 0%} 20)
P <8 : 2 % 0%} 0%} 2]
Distance: 48 m Click to switch to B | 00%) 00%| 29
Step 3:] Evaluate Model model testing mode = %) 00%| 00%| 20
£l % 0%} 0%} 2,
0%} 0%} 0%} 2,
Step4: 20 000% 20 000 20 000 20 o00%)
B g Click to change 20 000% 200 000y 20 000 20 o00%)
Froes Bito/Brake! 8 20 000w 20| 000 20000y 20 __o.00%)
| weatherintne o o T oo
simulated driving 00%) 00%]
m ‘" environment 0% 00%
0%} 0%}
E 0%} 0%
7 erage  #DIVIO! 00% _ #DV0! 00% _#DVIO!
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— Data analysis of different tasks

[3A]Ch7Task1-3 % B &

Flo Edt View lnset Format Data Tools Extensions Help
QMews & @ & § 0% | & % O 9 | Defaul. v | - B I A %@ E
o -
A . 5 [ ° W ] x w
[[askt Jroskan Trask 2 (Chatienging) Jrasxs ]
G iiod !

Riemots s

stul Successtul | SuccessfullFarled | Successtul
I s Rate | Atiempts _| Attempts |Ra I

ots
: F o |
. F 10000%
. 100 00%)
. A
: 3
. oo
. 100 00%
0 00%)
b 00 00%)
2 00%)
w 00 00%)
,. | oos] E |
w oo oo%)
0 : oos] T o0 T o3
7 1. 00%) 1 62%) 17 00%)
“ i i oo T o 700 00%)
o0 i 10000%
| T o] %) 100,005
T o] oo T0000%
| oo oo 100 00%)
1. 00%) T 33%) A

1 00%] 00%)

o0 ¥ o0

g g oo T oo
T X | o] oon] 00 00%
: 65.00%) o] | P s000%|
b 55 00%) oo £ - 3 700 00%)

I | E L

i 2| o000 : oo 2250w o _10000%
1 1 00%| 1. 00%) 00%) 1 00%)
T o[ sooms| i ) o) 00 00%)
i [ ssoon [ o] z Tooow T0000%
» T o sooms| i oo . To00%| I oo
» Tl ¥ 3| ssoom i oo i 7000%] 700 00%)
2T Average 17.93939394 26764705 86.68% 13.15151511 7.5294117¢ 2.94% 10.7419354(10.323528 AT89% 19.18181811.6470588  93.09%

— Student assessment

E [2A] Al Reasoning (Il) - Assessment Ex

Questions

A.Fill in the blanks

Please use the words below.

Image title

e rule-based

e arriving at decisions

e knowledge-based
reasoning

e perceived “intelligence”

Responses @

@ o

Settings

@

o

1. Human interactions with the real world can be illustrated by the three steps - sensing,

and action.

Short-answer text

2 reasoning is facilitated by learning from past data and incorporating domain
knowledge of the undertaking to come up with a decision.

E [2A] Al Reasoning (Il) - Assessment Ex:

Questions

Responses @

@ o

Settings

@

o

6. What technologies or equipment are needed to support Al robots to handle complex and

dynamic tasks better?
A Machine learning algorithm
8.8ig data
C. Advanced sensors and actuators

D.(4), (8) and (€)

C. Short questions.

Select the best option in each question

1. Which reasoning method enables Al to learn from past data and establish relationships

between relevant parameters for better solution(s)?

Long-answer text

Total points: 12

Student contribution & collaboration

Task 2B (Challenging)/Successful Rate

Task 1/Successful Rate

Task 2A/Successful Rate

100.00% 100.00%
.
75.00% _ 7500%
3 H u
§  s000% 50.00%
: :
s et 3 0%
. O e R AR R RRRRERRRRER # SO
8888888888888888¢8
HHHEHEH L

Task 3/Successful Rate

\‘
80.00% } 100.00% =
60.00% ‘ 7500%
4000% } E 50.00%
£ 2000% | 25.00%
: -
S H
= [ = oo%
~ 000% RRRR R R AR AR R R R R RRR
% | 88888888888888¢88¢8
. | EiE s s
B ¢ @  [B A Reasoning 1) - Assessment Ex © 5 ® &b @
Guestions  Responses Q)  Settings Total poits: 12
B. Multiple-choice questions
‘Select the best option in each question.
1.1n general, Al systems tend to make decisions using reasoning. *

B

Total points:

12

A. cloud computing
8. Rulebased
C. Knowledge-based

D. skillbased

2. Arice cooker that follows cooking rules to adjust the cooking time and temperature
according to the amount of rice being prepared is an example of

reasoning.
A Skillbased
8. Rule-based

C. Knowledgebased

D.none of the above

PEREDIE
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Al Drawing Tools — design a poster about 3 rules that safeguard
Cybersecurity

LEE Ho-yin Silvester

King’s College

1. Objective: (Derived from Bloom’s Taxonomy for learning outcomes)

Students would be able to design a poster about 3 rules that safeguard cybersecurity by
using an Al drawing tool.

2. Details on instructional objectives:

Students would be able to describe machine learning applied in Google QuickDraw.
Students would be able to apply drawing skills with Google AutoDraw.

Students would be able to evaluate their draft posters in Task 2 by sharing their first
drawings in MS Teams.

Students would be able to classify cybersecurity issues from the InfoSec government
website.

Students would be able to draw a poster about 3 rules that safeguard cybersecurity by
using Google AutoDraw.

Students would be able to design a poster about 3 rules that safeguard cybersecurity by
searching and using other Al drawing tools such as Fotor, Craiyon.

3. Reasons for choosing the topic:

To strengthen students’ problem-solving, collaboration, and computational thinkingskills,
and enhance their creativity and innovation.

To nurture students to become ethical users of IT for pursuing life-long learning and
whole-person development.

To heighten students’ interest in Al education and to broaden students’ horizons.

To promote cross-curricular learning with History.

4. Teaching skills:

Collaborative learning, Q&A questioning skills, multimedia, Step-by-step demonstration,
task practice, cross-curricular project

5. Teaching mode:

Face-to-face teaching
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6. Teaching resources:

Microsoft Teams, Google QuickDraw, Google AutoDraw, InfoSec, Fotor

7. Course schedule:

Cycle of Visual Arts lessons
Cycles of History lessons
Cycle of Computer Literacy

8. Learner analysis:

The students have no learning experience with machine learning.
Before the computer lesson, the history lessons discussed security issues related to World War 11,
and they had learned about graphic design in the Visual Arts lesson too.

9. High order thinking skill(s) / Study skill(s) promoted:

For promoting self-directed learning and creativity, students can design a poster about 3
rules that safeguard cybersecurity by using Google Autodraw or other Al drawing tools.

10. Catering for Learner Diversity

An excellent grade will be given to the first 12 classmates who share their work. Students
are required to complete Task 1. High flyers are highly recommended to complete Task 2
to achieve the highest score. Individual guidance will be provided for students who cannot
design their posters successfully after school.

11. Teaching Sequences: (Derived from Robert M.Gagné’s Nine Events of Instruction)

Gaining Attention and Informing the Learner of the Objective
The teacher informs students of the objective of the lesson and asks them to find out any
information about Al drawing. (Microsoft Teams - Loop: Collaborative Learning Activity)

Presenting the Stimulus Material
The teacher introduces how to draw an object using Al technology in Google AutoDraw
(Note).

Eliciting Performance
Students are required to draw an object with Google AutoDraw.
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Providing Learning Guidance
The teacher provides individual learning guidance to the students.

Presenting the Stimulus Material
The teacher explains how to add the other objects and text to the poster.

Providing Learning Guidance
The teacher provides the sources of cybersecurity from the InfoSec government website.

Assessing Performance
Students are required to draw a poster with AutoDraw. High flyers can share their
drawings in the MS Teams chat room. Students evaluate their draft poster accordingly.

Providing Feedback

The teacher gives an excellent grade to the students who shared their drawings. The
teacher evaluates the learning process and gives some advice on creating the poster. The
teacher introduces the other generative Al tools to use the text-to-image and image-to-
image functions to draw a poster (Task worksheet).

Enhancing Retention and Transfer

The teacher introduces the CL, History and VA cross-curricular project to the students.
Security issues related to World War II had been discussed during the History lessons,
while the graphic design had been taught too. Cybersecurity is covered in the CL lessons,
and the students are required to integrate the common security concerns from History and
CL subjects. Afterwards, they need to design a poster about the 3 rules that safeguard
cybersecurity. Finally, the teacher concludes the lesson and requires students to submit
their tasks via eClass within a cycle.

In addition, the teacher provides individual guidance for low-ability students after school
on the same day.
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Mastering Accruals and Deferred Revenue with Al

Subject: HKDSE Business, Accounting and Financial Studies (Accounting)
Grade Level: S4/Grade 10/Year 11

NG W.Y.

Duration: 70 minutes (Double Lesson)

Learning Objectives

Shun Lee Catholic Secondary School

Accurately record accruals and prepayments using T-accounts.

e Apply accrual accounting concepts to deferred revenue scenarios.

e Acquire and apply final checking/cross-checking skills for accounting accuracy.

e Critically review and improve answers using Al-generated responses.

o Strengthen conceptual understanding through Al-assisted Q&A.

Materials

o Notes and exercises on accruals and prepayments (demonstrated via Goodnotes).

e "Audit Avengers - correct Al’s mistakes" worksheet, with Al-generated responses

from Perplexity, an Al answer engine, used to create the worksheet for students to

critically review and correct.

o Custom-built BAFS Al chatbot "Finley" (accessed via Notion page), designed to

provide interactive Q&A support and clarify challenging accounting concepts in real-

time.

Lesson Flow

Time | Class Activity

Teacher Role

Student Role

Assessment
/Notes
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0-8 | Introduction & Objectives Set context, Listen, recall Informal
min clarify objectives, | prior Q&A
- Recap accrual/prepayment. highlight knowledge, note
- Outline lesson aims (checking | accuracy. objectives
skills focus).
8-20 | Demonstration: T-Accounts | Demonstrate Observe, ask Observatio
min | in Goodnotes entries, explain questions, take | n and
- Accruals/prepayments step- logic, show visual | notes questionin
by-step. checking using g
Goodnotes
- Use colors for steps. Teacher
demonstrates entries,
explaining logic, providing a
model.
20- | Guided Practice: T-Account | Circulate, provide | Complete Teacher
30 Exercise hints, highlight exercise, attempt | checks
min | - Students complete similar common errors, self-check, peer | work
exercise in Goodnotes. Apply | model self- discussion
new concepts with immediate | checking. Provide
teacher support. targeted support.
30- | Deferred Revenue Problem Explain task, Solve using T- | Collect
45 (Chapter 9 Note P.137) clarify, encourage | accounts, responses;
min . self/peer explain formative
-Students work independently, . .
checking. reasoning assessmen
encouraged to refer to )
notes/collaborate.
45- | Audit Avengers: Al Error Facilitate Annotate Al Worksheet
55 Review (Parts 1 & 2) structured review, | answers, discuss | completio
min | -Students compare answers to | prompt critical in pairs, n;
Perplexity-generated analysis, guide complete formative
responses, marking errors on reflection on reflection assessmen
Al's work and reflecting on checking questions t via
checking. Fosters critical strategies. (metacognition). | peer/self-
review. assessmen
t
55- | Challenging Concept Q&A Guide effective Draft concept Teacher
65 with Finley Al interaction, answers first, circulates,
min | -Students use BAFS Al chatbot | prompt initial then use Finley, | provides
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"Finley" to clarify concepts answers, address | compare oral
(e.g., accrual vs. cash), misconceptions. responses, feedback
receiving immediate, clarify concepts | on
personalized feedback. (self-directed understand
learning). ing and Al
response
evaluation
65- | Conclusion & Reflection Summarize, Write and Formative
70 - Recap key points collect exit tickets | submit assessmen
min | - Exit ticket: "One thing I reflection t
learned, one question I still
have"

Literature Review Support

Experiential Learning:
Digital tools (Goodnotes) and exercises provide concrete experience, supporting
abstract conceptualization (Kolb, 1983; Sithole, 2018). Step-by-step demonstration

and guided practice scaffold learning.

Critical Checking Skills:
"Audit Avengers" (Al-generated work review) and emphasis on final checking mirror

real-world accounting, cultivating critical thinking and cross-checking.

Formative Assessment:
Peer review, teacher feedback, and self-checking are embedded formative

assessments, improving learning outcomes (Black & Wiliam, 2009).

Al Integration for Personalized and Autonomous Learning:

Al tools (Finley, Perplexity) foster personalized and autonomous learning. Finley
offers immediate, tailored feedback for self-directed inquiry. "Audit Avengers" with
Perplexity's output enables critical review of Al-generated answers, enhancing self-
improvement and conceptual understanding through error identification. This aligns
with research on Al supporting individualized learning and self-regulated learning

(Zawacki-Richter et al., 2019)..
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Notes

e Goodnotes enables interactive, visual learning and digital annotation, supporting both

demonstration and independent practice.

e The "Audit Avengers" worksheet scaffolds the review process, fostering

metacognitive awareness and error detection.

e The lesson’s structure-demonstration, guided practice, Al review, and reflection-
follows best practices in accounting education for developing both technical and

higher-order thinking skills.
References

Black, P., & Wiliam, D. (2009). Developing the theory of formative assessment. Educational
Assessment Evaluation and Accountability, 21(1), 5-31.

Kolb, D. A. (1983). Experiential learning : Experience as the source of learning and
development. http://ci.nii.ac.jp/ncid/BB1767575X

Sithole, S. T. M. (2018). Application of cognitive load Theory in Accounting Education.
International Journal of Accounting and Financial Reporting, 8(4), 197.
https://doi.org/10.5296/ijafr.v8i4.13744

Zawacki-Richter, O., Marin, V. L., Bond, M., & Gouverneur, F. (2019). Systematic review of
research on artificial intelligence applications in higher education — Where are the
educators? International Journal of Educational Technology in Higher Education,

16(1). https://doi.org/10.1186/s41239-019-0171-0

HUERFPIEE | 69



=2 B RAEIE STEAM #E K& | ALFRMU T STEAM &

R ORI E RS

(A) AR
FHE : b
B ¢ 50 574

R ¢ AT (BB =R SR

BERHE

B REAA:

. R AUEET AR ERRTHIEM -

2. SPATRIEHL ALZERHIRRER TR - S5 HERREL A e -

3. EAALAIMER S - HIENILE S B E S B o A R B
4. SEFTEURIT ~ FIETR R EAE

5. woamal] ATERIEIFEAIRAK M & AR -

6. HSEEENYINY S R ARYERE -

(OBEFE
(—) SR

E—RERE A E A T A TR R R - IRPUEEIAERE o A A R E Y
hEgE > BUFMBEMRRUYEAEIEY) - USSR TT B A B h S ARHYEEE - HEE)
FEESEHYERE -

HERFPIE | 70



5= JE SR STEAM #(H K& | ATRMUT ) STEAM ¥

(Z) 5 REBI (5 775)

ZLETA FHER AT S A E BV T 030 > SRS A RSB EG eV 57k - BT
SIME ~ HTEENE > BEARENEAA AL SR RSB M T A 4

(=) Hlaif% - Al XLMiner K HJEH (5 77#)

ZURTEEAE I AL XLMiner HYAZR - 5RFHHAR SRS B EBER o M A =G s T AR
Hi% > R Al FI A XL Miner etV EHE (BE £  azbifih R ~ HEfthA0s -
ek JEETRF R AUERM - BE) B (EEEEYRIRRFIORG - AL oifris
RAHAEER Sy 90% -

(MU) EA:=Ralbn - FIH AL ZRRAETEIYI 4 (S 778E)

ZEMAE LR e fEEhRiE . (BE RairEo - SR E SR AL ARy
RRETOE > SIERAERHAGH - flA > SAERREGHIRMRBRRE > 28
R Ry TS [t im AT E g RS A S B A8 5[ E24 SRR
R A REFAERY IR DR R U Ry S - s (EER AT - IR A BRI A S
VitwZR F e T AT RE B B BRI PR B RE R -

(F0) s - AU R R BRI E 2 (5 7788)

A B C D E F G @ oeciin
Wiy mi o 700 i B il =
2180 & = 2 5 —. @ ()
30 & 2 B 2 R . .
438 B % % R O
s omm & A : @ O E
6 5.0 & 2 2 2 wWAE
7|6 e & & & & fm e’ :
8 [7.5m = 2 2 2 Jers G e
9 8.dmE & 5 i B mEE @
109,880 & & 2 £ W ) .
1110 f & = £ 2 BE - {
12 1L EE R 2 = e B = O =
13 12 g & & 2 & WsE
41508 & & i 2 ]
15 = =]

16

HEREBIE | 71



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

FUMER T AVIEENAR RN - & oA B R A SR IRV RAIE M - BRI AR
AR B B e e PR R R L@ EiRE - Al RV R B > AU ER AT EF
JE"E R (ETE EEZRR AT AR PR AR R R 21 - eI s B A e AL & S Y &
T

(73) Fbifirdd © (£ XLMiner BB (10 778)

FENZD R (A AL T E XLMiner B AR - BERZETE -

(£) 824017 ALERRAVIRER TR (15 77 #)

BRI T > BESHERE S S B REY) R AR R BIR S - (BB EOREE
B OR B T (AP R i LAV - STEml B R EE IR R TR - e e B
UL A IR e 7y A [RIHY B HEBI Y i R Bl - MR M PR 5 L ey R A
LM G 7 NI ERI R TR - IR RoR » BT ERR R R AT
(LAY BRI AT RE LB -

(/) EREHEEE (5 57 58)

SN SRR TGRSR ERE - AUTT DB RIVET Y - BRE
SRR FURAIRIRIE - SRS AR B R ISR R - RS E R
BB ALSHIIOREE - SEHIMERAERE ST ALGE R IRR BT - R A s
PARAAN TR <

PRI | 72



P ATEEW B AFEIFEEY— (H ALRFIEBERZE)

SR BRI E
R R
B AP gD

HTH 3] (Project-Based Learning, PBL) & —FhEZNEH AN L — « HET
R LARE ISR LRV 2 > TIH A3 PLESEREUY BB 5 > sy o
RERENH - (Rt EEERIF - QIR IR S AR RETTRITHE & R - AP SEH]
AVFRIE B EARZ 2" EM - FTHLEAMEFEE - &iHEFPESRTED - 5155
AR NA SRR R ~ R ~ BRIk ~ R RIS RS 3 W AE -
A EHAFS] - FAEER AN TEREERGRBIRIRRER - 271 T4 & 08T -
N REI RV A RS T T 1 IR SCHEAH -

[(BFERF]

A H P S B EEL T CATEREVID N ) B Ay EIEIRBIRR
L WENE ZBAERGIRBIVEARES - TIERRE - #ETAS NS -
IS H ALRBIKHIBE AL =" X—FE8 - HETTE A TR RN B > S5 R -
A5 [ S A RENE St X H A SR ARG - (8 N &R T RS T2
G5 IRBINNR - F B2 A B AR A\ TR R B SR A VS PRI A 22 - [F] (et (5 SR
MIASHANE ~ FHEEIF - HIRERESER RS LRE -

[FFair]

AL NAN IR A S E RERRES S - ELB&UPHIEEERR -
REFEFT IR ~ FAAEIRRIE - B0 24 ATIRBINA (ARTE APP) AR -
B B B A FE AR ~ BRFEIEE 5, - (BN N T RERVEOR R B B R 0% - T H =
F A E > WEBANEHE|T - BEFAENH ARG - TR HERZ
FUNRRDHIRFUES - AT RS R - 1T RGNS GIRTREAe

[(BEFETTE]

HUERFIE | 73



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

DImiH AN £ e BRFe G IRV N & 1ESE 2T/ 574 - BOmELEIT# ~ 5l
SENSFFENAELE > BSESERBOTNMEES - sISFAEEHT - N
BfE > 50T R ~ BUEIRTT ORI A S A -

[(BEHR]

LA ge g B R N T RE RGN IR (S BRI S DA B I E AT » $27F 5 3REUR
FIFE BRI R AR IR SR - (BREER)

2R IE FHEA B4t BRI BARBIAVRAR - BRRRHERR LS 70 ZEHI YA A
FHARE - R ARG EEFSREOKERETT - (RS

3 FERBAT N TR e IRERIG IR AL - #IEERIGIHEITE - £ T
KSR RS S EERARET - (B 5600

AZERESINRE A T EERAREE AR SHEE LN AN E - EETIRE
RERHREHENE - (ERASTHE)

PRI | 74



[FFgRE]

BPHT | ¥ES BEER) PORRIA | it EE
LU (RN P 5 SR | MR | e 5
e g g | FIEISI SR ALORIRE— | S0 5| 05 30 2
WG | gy o g | FFIET ORI ALY | Stk | % 5
B L7 o
o B E o
e FA Al
NI B 2
wiRE
R T | LR RIS > SIS | PPT | i 2 4 %
EEEEE % B @ R B % R | R | SR E
B S | 2.5 S5 e R B R | BT - A | (% 8 B
g | R 2 CREAEOR B  HEE | T | B A i
) & % 2 F 9
B 2 5 9
i3
% | E5— QYR fhtana | E o o
R 0 15 | LSRR 3 P RS o | g (7 | 9 1F 0 5
MO | SRR 30 R R B - A AT
R B | 2 RSl NI A TERTAE | TEET | B & i 5
SRR | RGN WRRERE | A FE o
R 2 £ o
B 5 ol 5
o
T S
Bs= | EE = BIFEAZ 2B EL |8 % 3] |9 ALEE]
fEE R % | NABIE LI NAE | % B |5 E AW
BIEER |4 TS AL BT 5T | SETH |2 M B
it~ (RIS - M & B
= 1 ) ol
HE S
s oh %
%‘%o

HERFIE | 75




= E B ELE STEAM #E K& | AIRHR TR STEAM #H

INMLEES | LASE MRTRHIBEETS | R | S

SHHK | “BAZETMES & Hi | HESR

R B W | 2HLHEIEROR Wi EREAS | M TE | B B3
U M NAES: | BoszE ) A ]
HET 1T HY S5t

ST

(LT AL | SO © “ALBEBIE AR - 2. | PPTIRME | 319

BARAREZH | HEARZEFEAKLBRERE - "2 EF AL
Haitest | HEE 5] = ARk ALA{AT s 47t B 77 5 24 Kita
PRIF 27 R EHIR
Z o
[HF¥4T]

FEAVHT MR ~ 257 ~ R ~ (RALU T > AW - NEEE -
Mg BEERE BB e ~ PMERCS ~ #R(F0E > LIEEEEIR - 1f
BRAESELRE DN FAEREINEE - WEMBEDBEFEMTS] S
FEBRDN » RBIR AL BRI ERGE - )OFERRBYRIERFRSTHUERR » A
2es €SS AN NNDIE

[EBIRE]

AT H 2 EBILLESE B 2 ENRSE - e NTERERIGIRBINA - 15t T
SRR S TS5 - OB T [l H—RFT SRR R R ARSI THY
A AR -

FESE AR FAEANUERE T AT ERERGIRBIRE AR BRI E L > 12
HiH kP AR TEERER  TERSE - i baHEE I SHETUER -
FIEASIH A RS - ARdedt T AN GG R TR T (E
BREORE AT URFFNA ~ DNANSFEOEFEES - Bl T AFEHIRSFAE
RE IR AT ERRTT -

HERFIE | 76




JEREZRMIB T ALRAERY STEAM ZH —FHT IR X ZEQIHT LB

B MR SR
R R

2RI AR NENEARL (SRHD) BrlEEAL

— ~ EERES O

LECRSZR G T R (ESEEIRETTE (2022540 ) BRI 20K
AR TR ORNERRIE - (BB ATRCRB S ZERANR » fRT 2SR a8 Tr -

2EH MG ¢ RIS ORISR ~ B (=S85~ 2R (B58
wit) ~ TR CF2EE) - & (HdES) % > ATTEY tripoATHY 3D f5
T~ S ALERBYIATREE & -

3HESBERES © DIHIXEIRE e IR - B REIRS ALEOR - T35
HOUBIRESFHURRIZ > 5t - R4 -

=~ BiH Bt

' @b Sa8tr
BX: R (RF) R, EARREEX -
B3 BRRAS GINSSHAE. NERE - KEREES: RAHER
N : _ REVS [EIARRRAES],
ER: BAFALEFESHRITRGTNEIMNG - LUNAB RSB F
S
TiiR: 2HR3DIRE BEIBMEEIERE ”
REBLR
BF: ARBPIEAGIT. NLARLRAES BRNMER: WEXUBESHR
. WEXNBERT BiR MR MARRARBYIRFGE 1557

LIS RINER

&l 1 5H B R
=~ WEZFES

FANEFAAE 2 Fror o ERDTHERES > T2 ALUKRIIH P R 2
TR > KI5 SR AR R AR [F] I 25 T IR RGHE -

PRI | 77



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

7)) MERFERENSSFRMR BRE
ARERIE WMESHHY) BRE%
B EIG I 5 TR A SR T

HARARNMERE, BFEINES TAEER;
BIPAEREIZ S 2R, T5R K53 T8,

BB HRF 3 SRR REEESS M I B
EHHRMS U FEDSAILEBE BRI,

& 2 I H F 1B
g~ BEEFUR A
BE(R © RIATT T ~ AR HITERR - BliK - PARGE ALks - PONZHISTITE T

BRif - EA AL (SRR - BRE) - tripoAl (3DERL)  ~ Excel (HiEica:) -
A~ BEFE

LOTHAE>]  DRIEM RS A W) - 5ISFFEENRE -

2UNHEAE + rHSERULSS > FEFRIMES RS -

3AFHEACY. B PO R R ~ BRI ~ sh T SREREF ANE N EF S RIEE -

A(EFHE)  EAEFSI1SFAEE ERFTE MR R -

A~ DiE BRI+
(—) TMEELERT

4

BE | s TS

%

EI0E LD N B T3 B A 2SO e »

ISWS) R 5T (XEE) 132

BT \ 2B ATUCEITT RSO L& MR ST B

pies | (TR oy

HyEF 3.B5/NARHE 3SR SO LR S [

HERFIE | 78



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

=]

BE D g TS

%

gm S R RIS MEER A TR Tk

2. FHE NE IR BN RITHZE Sah DA
RN (F+73 ~ BHTT) SEARETHIR R
(2 ) 3MEBIE A ALRHUZIT SRR > GG aSIA0TR T

INE B
423% tripoAl £) 3D B » FEF(EBHEHEIER B33 (40T
e

MRS A BRI 5205 5 PR
BRE | i

(L) | 2PONRCRN - (BRI - i TR

35T ITHIE » MEEBRIR L%

(2) BTl > BT

FFIEE STEAM I B SR (VB A RIER TR » T4 QIRTAE 0
FIRAVIE - AR TTIRYT > B R L AET R (R RIL » ERE T
JTHHHTG -

LAERRPEIRGT © WEERERIL - (ST - (B S BT - SIL:

2SR - WO ~ SEREENE - LR @S TR R (s -

3EEEMETH BRI - E ORI AR EE SRR -

ST
LT (2021) B FEI AL TN SR E AT A 171 ZA AN, (22), 123-124.
H4F (2025) 27BN AE I Rt S LR Y SRR R © 2777, (14), 164-166.

BETiE (2024). [T ERRY T 28F ri R K ZE QIR T #2825 1417, 4 (05), 79-81.

HERFIE | 79



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

sk (2021). fHU TG 2 A T/ NFESR AR ST Z B el AT M s R i EAEE T,
(12), 176-1717.

HERFIE | 80



#T STEAM 2 FE SIS TEERARARBERIT— (BEBETEITH
()

RG> A48
EFIERE

[(BEFF]

WEE B RE R SERORAV AL - BRe kT BN 2 AE TAYHEIN H - Tz
BER T HhEE ~ FREERINL ~ TEZERIFLORE - AMHE TS PE EREOREN 3D 4T
EIttRIR > 456 STEAMZEHIS - &t 7 U BREG T B S et > 155 - 8
B RESNA  WEEE - TREEMSZARBEZFHNE » 5ERFRFAENER
IR TREEYE - TRERR ~ At 155555 T] ¢

[HFEWNE]

A3 B AT mHE B EOR B 15 B ARG SPIEM A RN - BL K10 1722
PR ARG EES N EIEE P& - 454 Mind+ o] L4923 5% > fiE 3Done Z5HIAR
HIFTEILES » 5|SFEE 6 RIS NSERCERESITHDIRE 10T ~ BORSEHS alEiEa -
RBS ARl iz FPTHA PSR B R SR AR T RN » BRI EE DU T T LER T AR N

LERARAII S48 K10 (2841 - OIS RIZE - LIAMERISS - B (5153 « LED
KTH5 ~ OLED TRRSsL (FAYDhREES SR IR 705 - B S BB A T
LG THIER -

251228 ¢ 2] Mind+ iU EGRRERIRVERASRIE - SRR - (ERF 2]
FRLLGRIREEN - BE O S LI R A ST e iR 2 i -

3. LRI : K MFERIT ~ TEHFERFEHIES RG WA 2 EmE - it
TTEXTINROIE R STIREEI - KR RS0 8 5 5 TR KA

(ZEEDT]

HERFEPIE | 81



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

AT T8 A B — R RE - A E B ARV B A M S AN E BROR N
FRETT » (ENTRE(F R RO (G RES N A A /D - [FIRf 2R 52 3] —SAHRY 3D SRR
XfF 3Done FEEERABINGE » WA ENEREFE WA —E WA [HERZ 2501
RN - AR Z SR T2  THAFE LB AR - NIEHEERE
TSRS A (WEMTERRR) B 24l ~ 3B EF & (Bt =%
RE) WRAFERENFAR K » SIS TES i m i H A TR Al -

[(HFETTA]

PIiH 52> (PBL) N E - EHFEAFES] ~ TR (EDP) S5/NA)
B3] - ZUMLLRE RN ~ iEs [SHMNTOE B S HI > sISFARTHKE
RS - B EfRHEERTER > LA AEGE « sh TR~ WAL~ BRI RS
HE SR SE R R - BFEEFAETS ~ IR0 - (RRATH > B M E (LSS
TN > et AN E IR TIE A fE -

[HFEER]

LRIZERSR (S) + BEEMEIRAS B ol IRy EAR R - R 2000
FEAE R L BEs Y LIEILH] - s AR RE S R PRI 2P -

2ERFESF (T) * AERNR(E K10 17224 ~ Mind+a] LSRR B RAH o7 %l
B > IR E B (R SR RS - S AR R STERITIEE -

3.ITREESF (E)  EEMRIERITECRIHT 3D ST - RS H
E&OEAE - PRI AR 1T SRR R -

4ZRESF (A)  EREIIR RIS K EEGETRAFEERSEERE
fESHE AT RE ~ THRE A LS RETERCRE

SEFERSF (M) BEEATEBEHAM SRFZERRE - o G RESEIERIE -
{EXTYEmmN SRl - BRI S FUA L bAE

6.555FFF | EHHAF A F o wm/ NAMESAES T BIRTTER - JAE T
TERE I SHLAIMER B RETT > o710l HEH S5 JUREE & SR EAE

[HFETE]

HUERFIEE | 82



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

i
i

Rt B R

EFEANE

oiH & A
SRER N
TE

7

A
T

AR EAT LS S R R > IR
TR

RES
FMES S ER - BmE R
REEITHIIRE S -

ZEBINEERLAN -

PPT 15/

EIPSR ARG
SPE

it

SYIEREEITHT R FIZ SR - 2t
FENALTMER T S OIHT TR S
it EBIE I -

o Bl g B
> TUE 1 XA
R

E/NEE i
SELR RIS
=3

>3] K10 fTZER S T REs Ol 20
Hh -~ AR RES S ) AIH > 43¢ Mind+
BROFH TR

K10 {72 R 7
%261 ~ Mind+2¢2%
()

B 1 % %
SE- T

=

FANTRE - TR ERE S E RS
HREERK - g SR SRR ERIR e 5 5
KT AR o

B =
Mind -+~ IS 5

J B ] R
5 9 12 5K
21

MBS - (EAEREFPIhRE - 5%
TEE B STREN > dHTExTS
LHREIERAL -

o
Ju
%

o> op

-
[==1}
BYRE
=

M

3Done {4 -~ 3D
FTENALS $T ED A4
o~ AN A A
i

{E i B o
SRR
b

HET/INE IR ST 45 - R
SATHYSIRE S QIR S > BT E RS T
> R -

BRGSRER
& - R R
R0
i)

REGILLH SRR ROR SRR — BN 2 a0 H A5 5 588 TR

[EHIRE]

AR~ IR~ ZK - EEZERATIREG - AREA(UEE T 2ERKEERFRE
71 MR T HAFE IR It 2 TER - ARCESL T STEAM HEHT - IRIEHE A
FEEAEBAELL N LA -

LA R 550 T AAES H PRy ESER - @l sh 75808 - FAEENH
FHET THRORREST - NIESEEE 3 B A - AR B0 T I AEE S B -

HUERFIEE | 83




= E B ELE STEAM #E K& | AIRHR TR STEAM #H

2L BET:  EES R ARTAR K BE T ARETFAERNAEN (1T
AT R A LSRR T IAERIRE ) - 58 T EAERS SRR S IR -

A REBUTE | M A M RSEFEESETSTHIEHRE » A THER -

42 OEFER BT PR R EES TRELNTE LR - BHIHR
PREDK - SEEL T HRIR ﬁbjj'—ﬂﬁﬁﬂ’ﬂiﬁ%ﬂ °

S BFEVE— AL - T H RS STE RN - @ 5~ TR RN B8
fedt=E > S ER L -

HUERFIEE | 84



(B SE—~aREEFLIRE) STEAM I HAZF R T
PRt ' PR ' - kRSS2
HERDITEAREE S B B RO F b

2 YT L H X SR8 A

BrAeSE—aRtETFLRE

& B m oS

ill 7 BRI - A ARSI S TSR TREHON IR - @3
Sl A AR 5 TR IR SR « SRR VR
ol IR - A B RIS TOR S A - U A TSI
s 95 Bk STEAM RO ST, - SR AN AR BHIARE - ML
SEIRAR - TP AERIRTEE S - DMERE SR TEER -
By} STEAM H#x
E GEE R St SR (R R (SRS - ik
- VIERR) SRS VORE LHLH -
5 BR T ) Mind+f2 - & ERSHEOR SIFF BRI S B 0L
it 2 -
TRE AL (PVC ML) BRAUKIERF S22k
EMIRE + HERAR M ERATIR » HHTEARL
it
ZR A AL 68 3 B RS S5 A R T
BB -
HFE M L B E 5 T F BB (AN~ b R
%) WIS -
— AR SRR TR NAR N B
o LGRS B T s R S B AT R RN » T

HUERFIEE | 85



5= JE SR STEAM #(H K& | ATRMUT ) STEAM ¥

FHEGEAE —ENHAN - EBEZUINEST
GH T~ SRR R -

FERAET] FAELRELT ] EYIEHS ~ MAEERSFLEY)
FRHES - JFEE Mind+4Ri2 58 IL5 EEsHY A Al
o AT HRZRECIEST T T BAFAYA -

= P o

ER SR R APITIE LA S TR R 2 IRk
e dERES Bl EEHREF RS -

SRR A B IR SR DU SRR AT $
BRA -

AL LA TR A S —— SRS LR R DUEFY 3 2SI B B - R
HIH 2] (PBL) il “ih 22052 0 5ISFEE L RE ~ LB H
A o FEANAEEIAE R STEAM RIRRVEE SN - RA DIEEAEE LAV E S e #
% TR TTAVE T 3] BURMBY AR S O SRtk BT IR AR - IR - NS
E ~ SRERERTT ~ BT EBEERIS R A, > EEEFREER RS - 8dE71T
TREB ~ FORGIEZ TTIHIRE S - [FIIf BSR4 o rIHRp a0 e BN AR S iR
AYINIR > SEELHNRSE S SSCRRAE TRV ARG - ATTHAVECEREE I T A

£
2
H
e
=
il
E|
£
2
B
&

HERFPIEE | 86



i
El
JB

WML STEAM (B K& | AR T STEAM # &

FAEM: HRLAB—ERALFHREY

Hlit i
FAHR

10 mins

RAKRE
St

30 mins

- BARR
# Eit#

20 mins

HSH
HAKE

60 mins

BRI
TR ¥

30 mins

REiefk
LAY

10 mins

L FRAHAEREERAL? &
KBRS A2

20 BT ASKpTLE? RELHR
?

3 BRBAPRAF KAME R

1 BRF MR RAMRE, ARE
KEFRE AL, Bid &R RIS

| AR B EM—HR =K

HERKELER,

L REES RARRAN A
RAE. SaBAAE, HEL5KFE

| ENiE,

2 AFARAMEHR, HFATHE
&, LR RE S B 6 Rk,

EFA: &RALARGREAML?
1 A RR L6 Rl FRR K R
IR E? & Rdo T R 42

|20 dofrid it 4% IR 5 A A B2

3 A RKRRA? Tl id kR
ARAAHIK?

I RreREARREFAN, 1§
FARR “BRA—FHK MR
2, EFARHR MIRERE,

2. HAPPTRT A REHE, HHKH

(R BRI (RR-AHR S~

R .
3. AR R AR A6 Bk (X
RER. RIKERE) , ARF LR

FERAE Rk

1 AW, AT ARK

FRLLEN &AL RAGR XA,

TR MR AEPR LN OER, T

oS- RHBRRRHERE,

2, AENEERFRRE, REK
AT, TAESF=: LRARHRE
LY 3 3.7:8:):3:3 9

BRI BTt —MREK. BRP
HEEEEAR

1 KAIRi R RAC?

20 KK A (pHiL. BHE) hofrsh

IR ET

3w EHAREALSHHLRE K,
Bk &R B R RE L EERAA
HL? 150 E HEEN?

4 MR AT R Hedk 5 B2

I FTAREREL (E4E FER
SRR B AHALR, S BN LM

), REHFRERLEGPLL (B

BAL PRER. FEF)
2. B, ATAMLIE ¥

Lo astE, #rESS T, AR
FRBFEPILENKF ERE5H

A RELERAAR (RA BA
o REBA. KEEHRF) o

2. kAR E RS B4 A AN LER
i

3. #AThRE MR, ARiE ket At

4 BHSHER, HYERFERE.

BRI AT A REAA TR
HARMY, FREAARARREH
f#?

v TR S B 2

v R TRALS XE?

v AT AE B R 2
v WIS S 4 HTRA?

1
2
3 Ao fTE AP B AL AR B2
4
5

I RELLEREHES S L4,
20 BAERFPVCE 3] 5 #8475,
Rl aRE,

3, ek ESABEER, RAEA
B,

1 it HERDIPVCE, &
Fahil, BRREEH,
TR B

L2 HESEE ARYLEH L,

ENE2 B E 3
4 BN RE RBERA
5 #fTRANR, FhFReRE.

INEVE LEESEL ST EE

« 53hik?

2 Fed ey SRR ERUAH 24
L5 #k?

3 @S FRA, SARMGRY
bohie EA H i Ly?

14 B ARR BEHRAHLB LA

HRR?

1 FACR RiRfh AR A A Rt A
wiipth A BAFHK.

2 BRMEERFHTHRAER,
FATH R T

3. BRFEARE BRI

I LERFABAR, 75 F Liko
2. 45 A RFA. WAFGHA 4

Lk

3 RBARFRAL, #—=FRAF
%o

1 AEREEREK A

, Riendis (5)

2. SRR A A3
#* (M)

1 ARERRLAREH

. RREARRA ()

2, fe 8 A A kR A it A7
=K #itst (E)

1. AR RFLLE
Wi (T)

2 R REREHIR

A4 (M)
3 ikHERA A SRR
7% (E)

1 AR B A
#i¢ (E)

|2 EREBERAELR

REN S gapfetedl, (T)
ENE S SRS
A, AR (B)

AW H BVBEF R B RAEA T ~ ZHIR R NP DURBOTIFHY 2 LR IE 7= -

TH TR A SR S 25 3R A

AN
A

AP )7k - BARBRRTIE AR (20 73) -~ DIH PR

gt (2053) ~ WHENE (20 53) ~ WHEGH (20 93) ~ BIHER (20 77) FORHERE
R BRI R RTE SR RE T KBl TR IR RE

HEREDIE | 87




£T Mixly By k22 2 0SB NRIB R I & S KR

TR > B - A
WL R RS

1R

AWFEE TSR > @y Mixly PP e kb &R I B A5
H%%mrﬁw_Q%%ﬁﬁTﬁﬁEﬂ%%’af@%@%%ﬁf%%%gﬁﬁ¢
HIEPRYE » #2 STEAM EEBEE TV REHEITATER » MRIFEESFEE - g
KR AT p+1/2pvi+pgh=C - BIFURBURAIAL B EIRAE )N » LRI TR0 - BRIE N
ﬁﬁﬁﬁﬂ RFEHE A > [R5/ - MIMAEREE P AR5 - ke AR RE IR R

» TSR Bt k2 FS M A BARA L

2IAFENX

21 EREE

O YR R - ROR S-S S Y = 4R S

@il Mixly SF-AFEES R AT & PR 75

2.2 LR BT

(i AT RR R S R A BB R R 2 A 0 THE
RFTAE I AR B TR — R 53— 7T 9 R U8 B PRI EF 2 5]
3.2 E IR R

WEE M k2 = BEOE SLEBE T AUEREN T - GO B E LI e E
RIFEIBRT K - HIL Kﬁn%ﬁuNmWIAﬁ&KW% BT R —RK M
PR SRR IR A B G R S TR MR IS S IS S 2 [RIHTIA R
0 KHPL TR O B E

HUERFEE | 88



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

AL

OIS E Bk BITHE R SR B - FHRATR R SRR £
SEEESE S BES

AU ER A SR WA RS- I A2 2 AR 58

QeI EZ 2 - Rl E LIRS BB E AR L2 iR
SN JPTEERILA] - 5B AR A S e T M EAVEE MK -

HZE Mixly F& SYELRATRM AR - TR SRR RIS - BRI S5
HIRERVEREAE - NS THT AT -

FERERFE L T FSEBHZ0 BARE B R © 55— > QeI
BEAL RS AR IR s s B BN BRI R R R SRR R B
AT Mixly Zafe S R S U - SCB I T a2 S8 rT I B AL bt -

4. 8852
4.1 Z_FEIT
4.1.1 &+ EE&

ATFEEZE I T (AR /R MFEELE RS 4 TR E
5 SRHIR BN AR BTk e D U R R T SR - A
PUERIZRAL ~ RS R G Bes (F VR TR - WER RS KR ETE -

4.1.2 SERP RS TTA
4.1.2.1 HEHIE

AHEEEFERNEE Mixly RFRFELE - TRRET - AR &
T URAB R — ~ FUEIER L BRI A SRR GBS - A s
T - R A LI F AT RS R <K 110cm + 55 40cm » 75 20.5cm » 15
T iR LT -

HEREDIE | 89



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

4.1.2.2 SLIRAE

ARIMAR TR 8% - F Ry IE S50 EERFER SRS 22 SR
BV R AR ZMAFERIBERE S (ZEEINERR IRPIRS RS - L2 Nk
FIPRIFIRE METF ~ AN ERR IRIPIRE TIHEE) T AR ZE LS
B[ TR022 2 2R Z

O & St TI5E AN LA AR - USRI N R /N > AR R I & (R K S
12 Bl R AT LB A LR AR R 58 5 R Y 9% F - WEE U [R I RS 502 K
e EZ AL -

RiES5KERERFHENIR

JKgdiv/km « k' | K%K 58Ep/hPa 10065

0.0 1006. 1 1006.0

2.5 1006. 0 10055

& 1005.0

8.9 1005.6 < 10045

9.6 1005. 3 g 10040

10. 2 1005. 2 & s

20. 4 1004. 8 K 100255

31.5 1004. 2 o

35.7 1003. 4 1001.0

39 5 1002 8 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
43.3 1001. 6 Rgv/kmh-1

RAEREEIC TR KAJEEREE S XHET EHh 3=
Q@QFF NYIERL I B AF 2L 42851 > FTHFELAWL » XA ZE 6 #Y > WE AMIEAIHY

iﬁﬂ %/ﬂ °

A ISR - R IANRSR R U L 2 NREE HIG e A RG] > H51%
LN o RESH B APET - AIRRAERYE - AMEEIEAE R ICTE T -

NV EELREN  EEEEERFT ] NYIERLZ B
& & als

s s =ais

s & g

5.4

5.1.1 BB ST

HERFPIE | 90



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

OGRS » KSR » SHI0HEHE R - SEXWIXEN 1| R % 6 14
I RAETRG EESEUER 1006.1 hPa & NEZE 1001.6 hPa  491IE 7 {H 25 A FE f1
AT > e N R AR o A e T RS SRR S Mixly J 2y T B
[2ist - SRR B B SUR SRRV R & -

OIELZRENARH TR I - APIEEEIZ 90 k/h USRI - R A
HEHTRERIA 100% o MHFFIUARBIORFTA L - IS UK - R5RZ 4
YR TT e PAre IRAB B R R ) > 1800 T SR 3t TP o 2B S AU i Y A © i
Mixly Zafe SEIAVIENS SR EoR SR 1 E sl > A GR(E T B SR-JRE-1 T R A HI4E
& T ROR T BRI ALy 2 Br L R TR S B E N E -

5.1.2 T H Gl#r

ZHTFERY A R ERRBAELL T LA
(O FHT5E IR sy - o] DL B B2 N i R,
@FIFHSE XA TSR > AL 90km/h > H ] DA XA S
(Dt F A 12 RS ST S Mixly 42 > m DASEB ey mT LR 15t -
5.1.3 H—F ikl

HRTFTE RS R ERON ~ BE - I BRI > 7125 s H A B R
& > ARt AARGEA [F A B TR K TS © ] DRI A CEARA SRR
M L RE SIS o FERHE RS EE R ] MixIO WA & LB EHEHIE

ESATVINE

SE MR

W, TTHE, & (%, (2024). mH BHZEE (et T AR B F— R A ERS
TUERHIRZ N A )2, 39(2), T0-T72.

FREH. (2024). ¥R H FIBE AT A SEFESLBENTFE. FEINUAS.

IR, & XSH]. (2022). BT 3D FTEIFCRAEA T ~ A SHIE © DL SN MR 2
BRI FEESEI#r, (20), 41-43+46.

HERFERIE | 91



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

FEECR. (2022). HHIZEE T WACELL o KB SLge. FEHCEH 5 E, (10), 40—
41+49.

T 2021). BHIFEAE CRREBESRERSR) THINA. #m, (12), 88.

THES, FriE 5. (2023). EFHriRIRAe] P 7E B HIEE QT e —— LU iR e 5
SRR R ZBEENG. LG E 55, 40(4), 12-75.

75, & A, (2021). BRI EALW) TV EE P RIR . i 772, 36(12), 70—
72+58.

kIR (2019). )R 7EDEEE B IR RN ISR, SRR
AFE. (2015). Mixly SKEEFT: (EFHIECIEHE LE. FEE87ZA# 5, (18), 68-70.

R, =T AMVEENT. (2023). B HIZAEAE TP S g0 T N A e —— LUt A

58 SRR BN B ZRIEF I IROE 2 FFFA), 39(6), 68-70.

AE L. (2020). BT STEAM FEHVERERE ITHIFE. ML Tl

HERFPIEE | 92



BrEzahitiEs (—) @ AMERBRENSESRA]

TRl o e R
VOJI& Rl 175 T =
[EB2FR] HF &
[URARAEIR]
MEREER 1 BaRSEA
L3 BN EMAS TS - IR EF S TR - A AS T E TR TTRAI S -
1.6 MATESEBIH% - i PTG SRV AL AR R S AR e SR B -

1.7 EE—MREFEITESHEARNIR - EHEFOHES KR PRE - iR
PRIAlE > (RIS IR RVEATRE - BEAISCR - EREFHIASETIA

P OMERIR 4 ¢ A\TEREND

4.2 AT EAEA - TREATEREAZOEE - AEERERORN FHRE AT AL
PR -

4.3 HIERFE IR TEREN RS A TENOT A V& o il BRG] T X T
HART AL~ NS RRE

4.4 FIFPRRA LEAERIFER - BRI AA0A TSRO, - AR A L
EUELRIFRE - SHUL A AR NS -

€ zpariip)|

RRNEUEZEEFRLERS: 1 (Bde55%) PRIESERFRITHIR A
bifi o FENTERMEOMERAD 4 (ATEREYID) PH=FElasF ISR A T RN
HERGTFRBT AL - ZEEFETHRENMREROR > (58 XEdu A TEREFE T RE
BT EEs I H - AR SN ZE SR BIEORA R SN - S e
HH 738~ FUA SO gt WAL A EREUIH - BEEIRAAR AL 25715 B
RIZLETF °

EXpayiip|

HERFIEE | 93



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

LANREM © ARZAIFEES5ERE Python BAREAIH » B AR 2] FragHygm e A
fff o P AT RERY— R A — 28 T - BN T AN T BeAYEA B AT Q3 M A it
BT TR > W ANRRBE ASNHIR A ZS IR BIN AR TS T -

2RMEET + FAEEA ERYE R NI EGRAVF ST REST > X AT KA T B R
TR AEXS A0 E A ORRARE T BB 3 MEh = 2200 - AL RFRIAECHSY -

3SEI B - AN EY TS ORI S - ERE)FRENMERE -
[EFEHR]

LREN R RE B i 1T &las dE 1T I H AT AIZHRE BT > R I H SKHlR A AT R - (3
R4 - EEER)

2RENS IR THI SR - I MR E SRR ECEAE A - T RE » B SE
BAESR SRR A ZZS IR - GHEEHE)

3. TR SRR SRR AR Z SRRV EA IR > 72 XBdu N TEREFEAVEATIAE -
REGEM] XEdu il ZRar o A (AR S sSR AR RO ] AR AR il - PR -
HFEEI SE1F)

AREFIA AT KR T BB AR - SRR RCRANTTE  JHmIEstsl - GHEELE
HFLFE SE0FT ~ AR %)

5. T AR IRIEa 8 2 A M ARV RS - 5557 AL 2SR - (BRHRTUD)
[(BFER]
A XEdu FESSEAMASRBE A A -
EESTEY|
M Al BRI 4R - HE TR Ak -
[FFgRE]
EHESIA
LB ALEERE N SEFERGWIN - 51SFEEMNEWAE T R GIIEE
2. B E RGN © 26 T E Al Es o SIAKRIRNE -

HUERFIEE | 94



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

T 53 #
LB ALEERE N SEFERGNMN - 51SFEEMNEWAL T ZGIIEE -

2. SR E RGN ¢ 26 B al s o MRS B STAKIRNE

s RN S =t al ]
L/NHTHE © BREm ol s SR e (BERE-ZEWORDIZES-S SR HAE ) -
2. BRI SE AIR » SRR IRER - SIA RSB R B AR Z -

3. e Al A AR SR B AT HI RSB R E B e 2 A/ NTHE - F
JeE e S AT AR AR A AR PR -

A BRI ¢ HLES A0 AT 2 2 R 1A T AR S sV 2 ZENLES A TR AR
REE YA > ROZ A ERR UM 2RI ZREE 2

ST SE SR A R R AR BN XEdu N TRRE TR ERSH S0 -

6.7 B XEdu N TEREESF S - LHNERB LNV - S ABE-
FHEERFITN-Far cH PR A R

£55 2 WEFFARALAOB BIA/N
L5 [ SR AL BRI S BT BT A R A HIESS -

2. RIS > 51SLAENT AURBARIZE BAVCRS T ~ AT > A58 CRSAYIE
BATERIZhRENE: -

£55 3 IRIBFHRARBIES
L5 |SEAREEENEE R PNZB D TRARAEEE - HFRESLIH -

2XAERYIE R 2 TN - ASSeFE s THYSRER -
HERF I | 95



=R EHERALIE STEAM #H A ® | ALRMUT ) STEAM #H

£55 4 : NASME

LAEFAFTH AR - g —sk B CEJEERE - ST E iR #H17
Sl > MK HVBITRER - BE RO A REI A Suta T -

2. R A HTINIALE A -

BEEhRE
LMAE R ELE AR NS - T —TTRAEHTIE I R GRS -

2 AARFKGIEESS AR GRIE - R AT A DARSEI A TSR R IR S - (2
Al ARESEEUUASS - NRMBEARAINERLE > Xf AT BHTHE - Fil - & €l
!

3SEETHE - JREIRITR UL SRS ERHRES « SO - TSR |
A Rt

A A (1) SAER
pose bodyi] Bosebody2® o imim

- A%iﬁi}ﬁm;ﬂ“ = ~:¢T‘ n{r‘ (3) HigmeEg
MEBERDRNFRE=m84EF 4
mgpEdtME - @ .
co B
HEFIRA @ AIKIREGF
g
- ABEEIRG EE/(hE

!

F—5: ARGk T R RS 7

HERFPIEE | 96



BEFFBAOE © STEAM Y T REE FEFH ALY LTS5 L

SUPREE » F5 - [
IRBERMLIBIR TR
— EER

BEKTIRESESRP » UREVKFFRETT T SRV EE > 518F4E
FERBRPRRALKEF SRR Z - RIE SN QIR AT R A FIEE 270
OO BEEYF B TR~ BREER - 2RI - ST EEF
Fb o A PR T —ROR SR — T T — I E BB 3 B R - B B RESRIE &
Gt o IR AR RIRE ST > P EASORIP SRR AR > O AT
W AA SRR SR EEAS

=~ mE®EMN

AT H DLt TR B EREHY AR FRAE 2 R IR EN RN > DL TR B SRR it S R
REJT - aEX s RER SRR R B ARy SO SN FEE - BRI S
T o M R K BTASIEOR 5 &t &R - BoliIRIFREARS - S 2RI
SERCEMAA  fefa il SRR R~ STTKFSH S ERR S DEIER
SN FEMAL - MHEPLESREFBGEY - (b~ TR - 2R S EER - DUERER
ARMHRES R - ML AESTHES A A R IR > AR STEAM ZIRIEFR H AT -

=~ FES

AR A R - REZRAEY) - (b5 - HEFEEMATR - e B R
e [HEEFREESRETIRHES > X Excel ~ (FIRESF R EAMBEIFRET > SRz EdEE
fRER0G - FAAEMIRISREE - B TR FARIN S 4 o ree IR e 5 sE/NA
PHMEEEAET@EFES (S o I ERE RS - Bl b8 E - Eiifof e > 4
SERIPEREHENAER > FEdNERFMETHERER - IRERES LI ER AR
M AERUE LRI

g~ 3 HAR

PRI | 97



—JE B STEAM & K& | AL RN STEAM #HAH

LRI (S)  SERRASERIAE SRR IERIME - SR KR SHL (pH - BESE - R
) THESLEAFAIRIELER e KR IR R -

250K (T) = ASElE KB % Rles ~ #E TH - iz Excel SERUKBTEHEIT -
3. 00 (E) BT E-Thpe-iA b B - o YIRS S B R R e H a1k -

LZR (A) - EERISFEIESERE > SRR R (RS - @
WAHIED) R T L R EE -

585 (M) BHNESH EKEFRERA (Tk -~ & -~ BB » BIDKR
24 (AIBRESRE) HIEERE (EFRETTE -

H -~ REERT
AL AL g el 6 fa R fR B AR 308 2 RO L FR - oy N A TESS 0 5
FANOARIESLE ~ MBHEDE ~ MAMERIRIPAE TS 2] 555

WiH X/ | BJmiEzh FATED STEAM Rf2EE

T £ | WHEKFTFRESRSIE | A ads > WEL | SEEY), 4-5) ~ B
— FEZE » JEORES TEEE | 18 FZo0Hb ~ WK & | ZEFEE

o, | FH O SROLEERESI 3D B | 4 0 I AR E SN
FAREE . ]

FAE B | W77 K R R I R R | BRI » | TR ) ~ S
=B RN | RS | B - MGSHERILD)
% o HESEREIRIE - | FKEREE - Sk
FOE |
I ST -

T E S| BRERESALS T | R ESH R ~ | SCESS) ~ E(LEM
= WAEFRIEZP] > £ | B R~ IRER | X)) TaEE
i Arduino SEITIREE(ST | 27 HY B RE (L 57 JH 5%

N A=

R | o Ll - BIE 2 | % - BTN
e - W 2 -

T E % | SRR | S BT 0 | ACER - QIE) - SR

DU | RoKE R S B | A (AT | S - BN
i - Ve uﬁ%ﬁWO?Aw>

I

kel STEL IR RS -

HERFIEE | 98



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

HIRERCEERS
FMAGR T2 -

TR F | FESER - &~ R | WEEARREIDTERER > | S(RFEERIE) ~ M(A
i AIGHE - 2% Bxcel 8E | MK S S 4EY) | KR - Si52EH)

HAEIE

AL T ERNH -

(EORTE ik Iy vEis
FEAEAY -

N~ BEEHN

(1) BARMEYT - B AR - sedE i — (oA AR KBTI & &itIF

EEERERE - HohiRE s EIERHYEREFRTH AT

(2) MR © ORI ST RO S - MR NIR - e SR
SSHRAE S SN E RSP SR E R « R4 - T -

TR

I LER

LEFRATRRS

RS ERER AR R N mEARITE -

2 RRTTRE

SSRGS KT SRg:  ID TR SRR R -

3B R R 5 92 B 4
fE

PR AR B SHRERE | ] Bxcel SERRETHEIIEA]
fF -

AW RS RAE
H

RETARL ~ SRR AR B KRS AR -

FIAE I SRR ALSE © SE RS £ 5 R AR
it -

6. TH2 B4 5L, BT b & B EERIFRERSE - HEERARGS -
SE i

HERF B | 99



AT IR mey % T S HIE

BOEEYE |
LT SR S
LU R A R

— - ROI R

SHEE BT * R E BB L LLRIPER » R R
TR - RIS (LR — MERAIREL R R R LT R D
%« ALIEISCLEREE » AT RIS - SRR LA AT
BIPEE > BSC(EIAE » BT -

PRI R, - AT TR « SR THRA X HH AR
(L REAAI-F B RS HER - RS BRI 22 ~ B VM5
bt > BE AN BT ERBRIL -

= - R

(—) fERATY AR A — » HATEHERIE AR B A SRR ZYIERT
ZHIE - EHRSDEMIETSHERA T ZHER » AR R — -

(=) BREF - B EREURERTIN S (O
KIIFESS LS SRR -

(=) UEWBEEFS - B RENERITRIRZOLE - RS BERIL
fls ~ PR BRI » AR -

= - T

SRR ¢ AR » BAEERG  SHIORRIRT I L AR
SIS SRR TSI RO RS SIRE ST © 4T SRR © e )i
A B R FELIETEL3F -

SR + 272 ELREAR Scratch SARIZIAS ARSI SAIIIIZE - (B
FATERAT EH AUHSAI - LRI - RO R 28 -

SR © AR R AR AR 1T » I T
5] TR TR, LIRS TSR AR -

- B R

HERFPIE | 100



—JE B STEAM & K& | AL RN STEAM #HAH

(—) FLRRIIILS ATRORES & FIBURE T HOR BRI - Biestst
(IR E 75 BT B4k -

(=) it 3C QIEHEHR » BERAEAERTSULNR > SEC(LE S -

(=) FHERITSC{LR A RIREE - AT 5T 0 B L R G
Bk

(P RIS - &5 - SRR SORBEERI TR » 931
FHAREA -

T
AFBIE RS RASIFRNE BB HRA IR © a2

SCABEHERGD (C1) -~ SUEWEHRFE(C2) ~ SEMEmBIfE(CONEEE - UL S HE
NEAMEREE - BRI R T RIS B RAY AL QIR Fan -

BARST SR

(mmim | memw | mamu |- mese |~ mazen | saien |

(e SRR + S BT R (8 0 ST s - SEBiety
EI=PNE

ARRIIEEY; i

ME— © BhLUSEINSCAEERTE

£% A SGEE R - SSHET - BREERIIDIR ~ S50 R

BER— + FRINSCALAY HS A TT -

MEEZ : ALENIfEmALR

£5% &t ATSEYIE S IP S0 Sc ol AT SEIIThRE

ALERE - BRFTOBILEEITAERY > 5t ALSEIE P SR RS0 -

TORSEER © S AT - 9is - RNz E (FR - Blek ~ %)
I GG S TER SZAS 0T - EEER - B MR R BRI E (20 Bk
PR 5k ) o ZESOTN AR EEAHTE NRIIE » SR REITSEEN L -

R ALSENIR - (F b
M= BnER
AR /N ATRER R » 256 PPT U RS SRR -

PO RAL - A REIVEE o AR TR (AT ~ TMFRETT) SRS
ffr (Eanse%EME ~ aFriE) PfbfFan -

HERFHIEE | 101



5= JE SR STEAM #(H K& | ATRMUT ) STEAM ¥

-~ BHBR

(—) HSPATT : 2AE CEATFRIIEEIT) HS PITT - BEEE0C -~ O LR
PSZAEA G -

(=) AIEFEm

(AUSEIT) : i
AT RIS - P
WE(E + SO - %
BT -

(BEAmBkAE) - i
AT > AL
B

CraXUHERT ) - &l
ARSI > R
IngEzh -

N FESER

(=) GIFT T EISUEE R FERIPR » MEHEIN-ULS ALY FRHEAESS
B IEGESUEIERER > KB TR SRR S G > B ERRE > K
el > e RS2 5K -

(2D 3C QIFEHFHA - LIEREF A - KA 3C QA4 E1 > U5
IRENEMERS BRSO 2EEA

HERF P | 102



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

(=) TR TERHBIRVEE2: - SCBIERIEE A « B o H 3 055 R
R E R EEREREEMBEE L > FTI T ARLZ AR EES - SIS TR
TEE A -

225 3R

RIEE & THZ (2019) “SHEICEHIRABRIT 59— LY /v
steam &5 SEBERRESLHE I (1. 1L QIRFHEEEHTZE, 3(14):166-167.

HERFPIE | 103



B R YR B B —F S SRS B i 57

SHER - BF - BESR  PEESRL - STEAM R ~ SRR
iz =4k

BEERE A B ATHEBIRYRHRE S E SRR RIS - AR
B SRR - DABSERRIAISRAS & AR » BEaTRespsl AT 4540
AT > AASAR IR B K -

EPINE

ARBELIFIARA R R - ARS8 EREN IR E—F
ZL%W\E?F » DURIEBPS R FIThER L B SRS B SR » BIAEE SRR
A TSR ARTEREIN 19 2 20 SRS O R HSUER & - X Bl SR A
J& Tﬁfﬂj! AR S AV R B - WpRaT R SR AR Y2 2

M NERETIREIEN - BEAEBEEME > —BEM ATREFEi%
TCYPRFEA R E - BIATEEERII A S N\ B G Rl - BT HE © Bt R Es A
A4k AT SR E R e ALZRBRRER - {EpsE2RHERIRYEE L - BR5T ATESUE
PRE YRS o WL A (F AR BT - &5 AL SUERUEE SRR -

Btk - 245 S STEAM R R AEE R - D SN2 EE 8] T AR BT E
B BEEA T AR RENELE Y T 0EE » ZmbEE - DL STEAME}
Rl > BrEAEaatRe ] o FRERAERH 3D fRily - YRS R SR o TR
BERIAS B4R » R REES RSB Rk SR EEATE—ERIEH
T T/ NAH PR R R SRR o

PR

HUERFPIE | 104



=R EHERALIE STEAM #H A ® | ALRMUT ) STEAM #H

ERARIEAIE S ~ s~ 2idfy - RHYBLIEERS ALERIRVES & o PO R SRS bR
K> NMEEEEREER - SRS EE - Bl SIS RIERES X ER -
SRR AR B A - R T RS ES IR

L

o E{LWR
o WRESR
o IRMIREH
o IRMIRER

BT TH - AR AR B A R AR
SRR B E R G T T 2  SRRDIEE - SERERZERE  ([CRE T E
HASER Y ZFIRINERRER - B A E R P A A E IR -

L& AT A api {F
JER SR AR

ERCET SRR S B S R - BRI SRR - BRI AET » BB S i
BREST > WECGEE VR & > DIt ¥R
KB FEREATRIETHS

HLETEE-TTHRRERN R - (REEENES

BUTFERESE ~ ohsl ~ Shfg e RHS S R N 2 i
TS S - TRRELUL R B RE At (e 2 HLA SRR -

B - AT B AR IR R B SE T LU SR ~ gl ALJER] & EREMVIRITE
8 MEERS MR EHE - BRGOMARENET - 2ATERSHEIEIRT
5~ ATBALFISR - 3D ik Al ERaTmaEd - M R eon i — 2 EAl -

JE N i SRR R Rt AR
3D FTENE R

G
BENSEEYH i

HERFPIE [ 105



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

FtkH2CTRD
2024-2025 ££J& T =4 REBREEH

BB RAV BT BB - S S b R R
HUBE ¢ e
ETHRE
HEy | BRg HEE | TfE fsx
Dayl | 8:00-8:15 | f&ir mE<Z /| Sy4H TAF
8:15 - 8:45 FE SR 4w
ST AT BRI g | T
SEI Y S (R I;j: ‘
CEER o AR B R R R T S
A B R R DT SRR - SRR R
SRYER
8:45-9:00 JNEL
9:00-10:30 EiST
HEER A T AR (5 R R I (0 S R o
-
-8 | POE BU/EAHRH &R
LIRS A AR © 4fali@ (NLP) [EIER
%E °
2 B G RIRTAE A © AL A0 i i SR g e
EEH -
3. AL Y o) M R RIRE( A T8 e 1 209
STEAM
1. 3D &Lt
10:30- NE
10:45
10:45- ST ERN
11:45 Google Slide ~ &5 - STEAM TAE4 T

HERFPIE | 106




—JE B STEAM & K& | AL RN STEAM #HAH

11:45- INEL
12:00
12:00-1:00 el AEFF PRI NS

Google Slide ~ 2/ ~ STEAM T {/E4r T

Day2-3 | 2 H B | EHhER S SR

SRR RN - BB SR E I A8k
PR SR 2 8 (AIREE ~ BOBRET ~ PSSt ) -

- R TR GERR 2 2= AT A A A
W) 2B DEREFTENTRESITE - E5lGE AT B
RO SR o

-RCPREE AU SR 2 JRE S SR B S B - Bl e
EeE T\ SR > DA CUIRE S F Ry A

i e AL FraRA R MR a] AR RSO TS UA -

FtkH2CTRD
2024-2025 £ T =4 IRBRSEEE EHH
L SQVASRWERE TR e B W B T e S R (Sers7

HiRE ¢ WM T R
By (FFAHPEHRIEH  6-8 77 5H)

R ] WU R

1 | 10:45am eyt

2 | 10:50am | JE#EHFEES

3 | 11:00am 4 4H PR

4 | 12:15pm | &

5| 12:30pm | pEAEHLE

6 | 12:45pm FhE

SRR

HERF B | 107



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

Blumenfeld, P. C., Soloway, E., Marx, R. W., Krajcik, J. S., Guzdial, M., & Palincsar, A.
(1991). Motivating project-based learning: Sustaining the doing, supporting the learning.
Educational Psychologist, 26(3—4), 369—398.

Krajcik, J. S., & Blumenfeld, P. C. (2006). Project-based learning. In R. K. Sawyer (Ed.), The
Cambridge handbook of the learning sciences. Cambridge University Press.

HERFIE | 108



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

ALERERAMEZEE « AR R E S AR TR 5L

PR EE

© FHH - ERE .

BRI

1. BB

R

2. BHIK

3. BEHK

&

B4 A A

ARt

o REH I WMEBEETT6
AR L AR o A ERE 40 435 (ELFRRIAR)

(—&mER)

B4 RTIg (HER 16 £ 17 57) T 2SR5 - BH
—ERVE EEEEETT > BRI RS [
EEEAEE BT ESURS MR EREZOK - (BAES LR BRI
BigrEM EIvAR e -

A BB IIMAVE A MBS EA VP 248 - B Rk
RN R B ENE -

A BAREREVIE S R ERE Ty > (HEHE Al ERNEHEE
M ~ R R SEME R am R S R e M T A 5 o

SR AT ERE TRAVEAARERE - CHEEMERNEFE LAY
HEBHTIRE

IS EEER Al $27H2108E 1T > [HAlREME R T E, - 2%
TEEIIPE I ATHVE I -

EERBERRENE Al TR e 2R > Hiisr
B ATRER R ANGR - REUIG IR LA © i H SR mRE R s Y
PRIEfEE -

o EERIRE S REERE MBS - FERG THEM e S MR &G
{ECERESE Z5F -

HERFBIE | 109



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

1. FRERES

3. R AL
Rl E A

THHASE R

1. HIEEE

[\
5F
Bt
o
&

=

W
G
G
i
=

HEER

4. AITHE

5. PRETEEiA

6. it

7. B5VE
BREE

A B SN PR 2 ER O 4
%éEE‘,Tﬁiﬁ%ﬁﬁ?ﬁ?ﬁlﬁfﬁﬁéﬁ&ﬁﬁﬁ@% C REFAANE

B4 UGB BT ESUESHIEER SR - B SCEAE
EE St A n RS
L E R eI B S s 52 Ko ATRE

ES/L S ChatGPT ¢, DeepSeck HIELAMR(E » (RS HA SHEME:
g 1 i 15 5|

FE B AR R B T -
SRR S SUE A MR SR A TR © AR T A
SV -

s T AHRBERTRE - ApE St E H AN T EREEE
BERS GRS IR S R - BRE A ~ st R B T

meas N LR HE T ARAYE (R - (0w R A & -

HE N TEREEEE W LR > MIMREEERRIER - g
RERITHE R -

SR E S RRAE ] - IERERE A\ T AETe T e R -

DeepSeek B¢ ChatGPT @ A pliki WEEZE » HESE2AHEMELA

Yy a~d

e

B SPRTFA - 1R E Al TR RECRREZE -
Las - N E B R B MR

AROE AL O ST ~ AR RIS RS -
2015 FEFRAPESUSHMEMEH © S Al ERAVEFIHETE
o e

Padlet © ftE24: FRAPRE SR - #EIT T EAIRERY -

\

HERFBIE [ 110



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

B | B SEHNE BB,
- P REBE B[Ol RE -
- R B g | SR
72X IR A T AR R 2 é%ﬁ%gg
(a) BTN .
10 g | (O ERUECEEATE SR 2 ™
x4 - ERR[RVETHRE SR AR TS G
EREAD - AERERML - TSR )
A © Bk EARRAS - s gD S8
ST LB -
\ - 1 R A TR O
- BMETEEAMEE FANTROIE  BENE | oo e
CERSEAAERTE ¢ FE o [ EE ) EE
o IRHEEFCENFEZES : ] ~ fRTEMS R,
TEERTYS 2N > BAERRE S —E BIT-ER4y » A2
E&%M%Tﬁ%ﬁé%jﬁEP’D»%?"EE@EZEE'E/@ > @U ?Eﬁ*ﬁé—iiﬂﬁﬁji
1 T RTINS B AR TR | o smeny 7
SR - - B A R
o BRSBTSy - e e
oy (AR R L E R T 4
- e BREBHE LI ) FIEOITES | o
20 | BB (WP B A& 2020 44T 11%HI5R - BraRER A I
Py pre—— HRUEER > IR EER R 30%) R YA ] >t

oA DR R -

© ITBBEIERREAR
FRIZEENEYS & - A el CE Y
iR EE - Ao HELEEAME - Bl
EAEERIEEG (402020 42) NEHEE
(AR D 15%)

 PHEME SRR RS IERE
FEERIHFEE T - A REGEHIETZE
A IEHEEA TS (WHIR(E - 8
BAHERD ~ ERERGRESE) > atamiE
Le e AT RE A ROCCR SCE smif ©

BigESERE
R M T A A
SURE Y o
mE

HERFEHIE [ 111




= E B ELE STEAM #E K& | AIRHR TR STEAM #H

© EHERGEHCERNERES ¢
Rl e A SRS R PSR AR TV
e ft—REwTE< > Pl -

! T RAFFER AT I A AT A
P KA B HIF SRR e
JEFERS IR AL P T LS HTBHEA
IR

o ZRTSEREE - FOR A LEREAERCCER - &
PR IR AR DA CR A S H B M
EARTEEM: -

- OEE) AN S LA

ZEALHT ATIES > BRI R HYSCE -
ot 1EE SV S E LA

- eSS

FESA TR RN BT MAERY — I S

HRRHREH

- BEREHES
BEERFER
SKAVELE - IR
3 G L &
B o

- BRI R R

20 B : EFEESELEE (AR ERR D ~ 37K R F2 o el Yt FE
sy | R VE)C PR B P 25

- BREES ) |
- BB IRA AN EE T AR R SCEE o W | AR SR TR
HEMREAEHSE S | MIEEA - DR | e . sy
EAOIT « SRRt BRI EIEESE | e i
_#; % Padlet > J7{8 72 KR am 2 A o F85 R T L

BHGY -
SRR RATSCE > S5 S timien | - H ARIES
SRR o R EEEHE
& TG BT

20 | EBE= SRS R R D ABBESOEIS ST |

S8 | Ry FRES - R AR
- AR R R S AR BABEE - W
CEMEST EE o gEamEE T | MPIEES T
FHEE RS v A NN

HERFHIE [ 112




= E B ELE STEAM #E K& | AIRHR TR STEAM #H

| SR AR E A A ?

Jiik o B fRE

2 RSy » 275 BB ELARRA 2 ﬁﬁ@ﬁ;gi
3. FSH BB R T - Al -
4. SRRSO S S S 7 B A N 25 DR
NEEE -
5. StREIE IO RS ERE o 1R AT £
Hipk -
. , - B e R E
B R ey E iy
- {ER AT TEESEHENUERES] - A | S R
G R R IS R T A B2 i AR
. BREEAATSEENEY  RREEER | e A TEE
B NHEEER - IR ESERITRERIA | 7EEMRER DY
SRTEFIRE ST TERE(EF 532 -
B ST
i :
AR - LR
10 |gEgEm |- SRBFPAATSETEES SErE. & | rMRESATH
. — BB N TR o | AR LRUR(TRR
TR e B B PR R BE R
- RS BT TR o FHBE B

- EEE NS A EN AN T E R TEAVEE
77> MR EALHIE T S SR A A
I > P HREERERR -

fTREERE ST -

- ST EREIA
(EER AR T
SIS &
A EARER B AR
H P
BT At
RIESREE R
SE

BEAR AL 5[ BRI B REE

HERFIE [ 113




= E B ELE STEAM #E K& | AIRHR TR STEAM #H

- AEFEARET - Rt R AL (SR E b - PRELEL T BT -

- DR AR

ZEMERRE B salke sREH N TR RE THAVERIIMEE - SRS AENE
RAEA RS E IR TR MEE e & ZEARIE T B -
FOREMEAERE AT ERRANEIR - DRSS SRR ERIEET TH
T RIEN > fEmiET &AL & -

. BAEBEEY

SAERGRERRIN L~ BEEY > siE G AN Al L
HipBhoe ez (B2 - 0RA - FRZES A E AR T E 447
HA® (AETREIRAER - ieftEEERS) - R )
SAFNNE R Al TEAVEH - [FRRAET R 1
EARPEE R AV AR T B EAE -

. Sl BB A I

ZEMERE R T ieftat o BR > B2 EREERNEES
FaEtE RS- EX - Gl EE A ZEREN - EEES T
73~ Pl d B HAHR - BURE S HE A5 -

HIER AR SRBIBAOREEN:  BAREES Al ARSI -
= 23 28 P25 B P O FL B 30 5 3 T R S A £
S
© OTHEE AR Al TS » 250 A AR E
L BEBENIEHOEE -
. AL
ﬁﬁﬁk%* « (IR TIFEN AL T4 (40 DeepSeck 5 ChatGPT ) » IFTE(RER

{5 Y S R S B B A BN B

. FED B P B

s
R

LA ERE T 2B KT - IFEEAREHEM TS S F RN
7o MERBERRET BT SRS - IR 4 IE A RE tHER AR
HE

AEEBFEHI TRV NHE 5 > BEBN SR AL R AL RN ERIE
R > BT HEZ ALAERIYER -

CIBEELENE
EEHAEEE

HHgEAE

afam Al FEEOIE A thE i - fla0fm R - R RE BB
REY R\ > R BhER AR T IR (R (E
SBNER AR AR T AL AR PN A TR S B R R S3A - I
LLoy et amey e 2 S AL M SR A AT SO 7774 - 1E I 58
HAE S IHHHE

HERFEPIE [ 114




= E B ELE STEAM #E K& | AIRHR TR STEAM #H

ATERE (AD) THAVRLA R EER RO T 28 22 - MERIETS2AERER
fEh et bRz T - BRe(e B MRV E S AP D EEIE 28 - BB AWy
Al 5% > BEREGGREMBNSENREEENT > WAETTEE IR ruE -
GEMT A 2RISR - SRR SRR - [Fi - ZETEEA Al #5852
B > fRoss ROV - 5 E2A RGNS EEMEACR - B s R
FE o R ERTIN(E BB R o AL RUlTHUARCER - MBS BB B R
BRI B S ERE e IR T T B8 T R AL -

HERFRIE [ 115



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

PRI BB RARINSERE—STEAM SS BT | HRRE
Rt
R FHEIL

RKEEETE
R HRE R LRt

TR B RIS AR SR T AR R R R L AN - B
BRI BR B 3R DL TORERE B R

18 el © RS MR B (HRS SRR B TSR FBAAS & - SRS T
TR AR AR R S R B RR R © 17 b 2023-2024 4EFEHRAE STEAM ¥ BT 20 5k
ZIEB LR TERERERG R, o SRR BT ER LU
TR R S IR S AR o PR B o S R BRSO - PRAL
RS BHIRE -

STEAM A58 ~ FEERVEIR - PR RE T AR

B RBEEE T PR EE AR R R AR L E Ty - SRR
A ZIRGERE I ERIAT R T ERHEL B RTER - MORFEC e N B IR S TR Fiafe -
i — & HEman AR T SR E ) - SR AR AR RS A (] o B B (AR R T
LUK RHEE AN (] 2 B PR R R B AR e 1

L &R IENRE

PR PEEENE T IR AR | [ o SRER A TR RIS RN S PR
fof > WORFPREAGIRENE » EAE R TP B (U S T R e e e - 24
RE ELB B2 SERE A2 TR -

2. BB REE

HERFBIE [ 116



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

SATEENAEHERE SRR - WARBIETRREIRT R T8 - 22
AREMBA LG EM RSB E ELE - WO R KEE IR E » s
A EEAT R T2 -

3. SO/ FH B o

SAGGERNEEM R IENREGE S - RIBERER LU E SRR
R o AR - AN NOERET - SR N A AR
Bl o SO P B SR RIS L T 2

e L LY

L SASTEXL » HAEARRER

TEtR R s EE PASA S P 2B Rt - B B S (AR PRIy B S 3R
X STEAM FEHGES

© b RELA C BRREE S AT B (AR L - B BERAE TR
B (ORH R RS E AR i S AR B SO B E R

. fﬁﬁ)ﬁﬁ* BRI AG FIR AUE TR LRS- IR AP A A
R SIS SR ST - SRR SRS R S B S S R A HE SN F
» PESREH B R H SE IR -

2L.EEENES > BIGERR
SRR ERHREHR - BISR A EH ARG S ER
. PIRREBLg A © B A R RS ERGS R RERE T - SEE I

BT [ <

C BETERAITE  (EIBRRRET hEASSETTE - ST AT M
%315 -

o EEHEE  EREEEE (SRR S - SR
S e ST (LA -

HERFERIE [ 117



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

3.EIFEE > BtB2EXHM

fEPRLEEE SRR T e o SRR ARG T - BE - BN 2R

FHENSE R

. EAFRH ARG FEIRAT - febaich BRI BRI RS

2

RN RERES) BT EI ARSI - IR
P PR T

4. 5E2E - BBREREW
EERE LU LT - BRI AR & TE(F

. BB S TEGTEGH > AR ERIEE  ARVEERAE
R -

j={i1¢

. /N EFRGREAEE G T THHE - SE7T B30 i B e R HY
RETT -

ERIE B

| SBERRRE | (EEHDERARE &2 - M2 BEat B E AR
bai i

2. AR EEERS ¢« B AR RS TP (U RR RO e T e
YRR LR E Y -

3. BURTRE D EERRARIRERE ST 54 © thEmiE T > AR RN AN B A
T T ATRE

JI B RE A RE
4. ERESFEBBERIT | NMESFE GRS A 2E TER ) TEARURSE -
FEEER T

HERF I [ 118



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

EERL 1 1 MR B R S

HEBHA L ¢ B A R F PR S R R R S R -
(BRI FEETAE G SRS AR o S04 TR IO B 2 bR AT
T LA 3 e L B

BT

v

AL TR T Bl RIS TR R A R E B © Bo G o) Rk
FERE - FIFH LIERE A BB 5 R SEEET A FNEER - (i ks
S E MR D iE PR E L D R E R -
BERL 2 ¢ GSRIRAVRI R M AR RS Y
EERbAL - WP BRI S o T IR B EE | FEEREER S R R il
G0 EEDUEHE R - B2 v REGR = EEREAN o 240 T RE HBR AR NEY -
RS St THY RS -

BT

v

e B S BN ¢ () LB T AR (S 0 S [l )
& R EISEEEZ I TR AT BRI o SRR AR
[El&EHY 2 1ML -

ANEEPRES) ¢ IR RSO ASHE - AR E
B0 MR T E R B SR R R

A LEEPIBEEEE © DLHE G818t - B s ahRa DS
A BRI RHEA -

HERL 3 HAISERERIINEE

HERbmal - SR AR R R AL o A AEBR = EOARREN TRET] - BEUEERAE
AR RS LR R BV TS s e — DL -

FRIATE

v

HERFRIE [ 119



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

- EAIREEEE ffﬂzé% TERUEE > S BRI ED B - BB
-

© [EEEEGIBIIAT ¢ EER AR AR > e AR AT
JR NG H b L R st

STEAM HHHIT  ISRREERETHREFL T PEIE &80 SRER—H - K
(EREEEE T PR SRR R ER A P EE R T Acbe T Ham
HEGOHVEER - LhEREE T EERATRE Y] ~ RS ERHE S EE =R &
—{EpEThRl & STEAM 2 B E #0051y S HEERE

HERFBIE [ 120



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

HEHATLE iR B PR RREL I Y £ RN AE

B2 ST - RakE

EABERA G RIS LEE

BAFREN AR — & BEAVRIIRER a8t R SR AT
1 HF R R E RS R AT 8 - AT Xy B ¢ 1) BB ERIRS
B2 (SEN) ~ 2) 17 R S SR «A 22 i AR

AREFREN  JEETENE TR (PURES g IRaEsalR R m -
PSRN STEAM gife (Xan © BIFEE) » DU ASHEISVAIRSGRE - /HTE
AERFHRRBAERNTIERE - ARHIERIEBEEEETHI M T R 2 E R g
50 Uh—2d8) ZF 05 ) BER  WRBIERGETRE - BEEEE A F AT

EEHEE -

ariEnxe T EE ¢ ARBEEE R (2020) ¥ STEM HEWER @ ikfema &
Z A A TE R Ry kb ~ L TR R e B EEE) - A% STEM E2E7EEh
B e A EPEER e 0T Bl e BB B WA ER TR RE - FRAPIEE
AR L ERERETEEI IR D R - T EA R AR AR T o B eI E £
BEREE - R SO AIE R - DL E=E7TEINY) & Kennedy &
Odell (2014, p.249) $Z&HY STEM HEHHT: -

BRENEMT - AEEEL T ARREEE ) BEE  WLUER ST A EEE S
PR ER A B e TE A R REE YA - SRR — (BB PATRBTAY AL RRET - BE{EH LA —4F
Fol] o oy =P ERHETT - DA B M = P B SR B N BB H A

HERF I [ 121



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

S P& > BAISC DA E T B R E (B RERL - fEERE T - B4 EHAE T
THEFEHARLAIIPSZE (B 1) DR ERFmg BRSO H PR SBE
ERA/N - fRE(EEiE - A FREE T TREMS - BUKEE - IPEiRER - %
{EEEFREEH CSaTiVELS - BT R E BRI B IEAYAERGELA -

FER Pl EE - BB ARG RYIR > BIRZSREE ~ K&~ KIaE - ST
UIE BARSIR RO K S B T IE e — (BB KA AR MRS ([ 2) - fEE(EBEET -
SAFEENSHAFYRRE - BElaa@ny T TR (F1a0 - Wi - 2UEte - 3381
B FRUE - EMRILIEEZ 2SR R TRAVER > FeExZeHE R -

R =PE R - SBATELERMEEBE - IREE CUERIRIME DA iz T
TAERIEA ISR BRI o B aG T (ERES A RIEYE R PR IR N AERAVA
REEL o 15 T S s SRS Y B PR SRR R et — (I Bt A\ L RE SR A
HIERAE 2850 - DABR 2B o P S FR MY AR REER B R M RES R EY BT AR - HiER
&ISE - BATRRELUBEFRRE G AF R (ASERESRE LR RS - HLEE S
FEE A B AT R -

RIZ2E HEER ¢ BEREESLI T UAREEHEE - EEE2E RSN - ke
(FH&) HEBNSEBRERES I ARES ARENLE - WETE A FAEE HE
(F£1) -

HERF I | 122



B jEE

WML STEAM (B K& | AR T STEAM # &

NERAA TERERFHH ML YL RIEE BR
EEULE L MEBRHER [CEZULL] EY T3]
3l BAMESEER | 53] BARESEEN 3| BARMSEEM | 3l BAREEEER
(K6] TR - AR
AR SN IS IHIOMABIR | 9 A TR R
(K3 BAEAEROHN |LEHRZR (51 ESTEAVBERIT AR | %8 - WARRLFR AR SENKROME - Rl ——
AN - R BORAD (00 BRI | e |53 RN ECARECH |8 R2ER . G0 CORBEEEONE | ). |STTREARAOSESHER
BN RIS B AWES) X T, 008 - RETANOAR | TRNERSONE 0| 24 - EEBREA - 5 e e
RS RN B BAREANEORE 7 L0 s HE QAN
- S N MRR ARSI 215
BEGHARENRSE
S
{ . »
WBAdobe 7R RETON AR
K] FRA—FFUAOMASEA | Iustrator S 412 ftb T AT - AP R S eI
RERHMWUNS % - 6 (BINETEOA | o |(FORESRSRAR - B | o omrns o [BE0 ERCIORE | wman (nssmmmnmme . sma
15 - G - WA - |/ - RDAZEN R RPN AN B | RAE |AOMAEIETHE R -
WD - SOITE | DA T T oy oy
HETIR - A - A | BB (EIR
BT T AR « T
FRAR M -
HRERHBEREER
EABIEAOERT AN
o R 2 ETn WAFRMEAE RABCEROTH - BEA i BB 1202459 A IRAINFE -
INREWETE |me 0 WM/ BORETRRITMBED | | oonae | e | apme [ ASREANSWRLE -
WEml) A | NER [RAENRERSFHREN ) BIRFE AR 202556 A 284 M
ARARHE LR - e BT EALRAREANRE | #ED ;
ot A RS FEORERI - Ei AR sl B0 RA - F - Bk
i - AT LANRER PR o it ] AR RBET (R IR -
X — AR - O BAETS -
WHOHT IR
R SR ER AR -
Wh . oeRE | BUARAREEUAmLE
N
R - Ak ; BERBECKHEN | WA
Enemmant | R | MR A wiy | TR WH - BHBHEABAN
Wes AR RIRAN - RSN
PIER - GYAOR KBRS 0K
ESPBZSG ﬂf'ﬁ PN
NTHBRHRER
Y — (B SRR RTEAEN
s |1 PERERTRN - SRR
PR |7 - RS - Rt @ LA~
R AR ST RER AT
TR -
|:u:l — S oo — FoAe SEOE N
o ERREER ¢ BEERMER SIS (EEIT - A EE TS ) CE B SR 2L

SOTARNERAE - IR - SRR B A

Py -

LUN SRR 2 5 A ERAR A SR AR -

HERFBIE | 123

PR EI T R AR R R




COEVE

)

WML STEAM (B K& | AR T STEAM # &

THA A TRAERFH A R EYE RRAE) BN

[ [ [Z] 23 B [Z23 B/ (22
ETLi T EHUBRA EBE nRaR FIANAE ATHEERAR e WIS BRRWENR
2 Adobe lustrator B BETETAREHORG | BRAGCATEE | GHSET
|2 BRI Eoar e | | At | BamAAsE &canva
e 5 ARERABARRSAT
- BEREBTEREAN ] wpsmostERR | BRI CREANR 1y monTEmmmms | HEEEOSE T ——
e i s BEFB © ARG B HOR | AR i R 05 i
(5] iz B KR - R SABTANSE 4
BFEAR R REOEARE
JEEmoR RIS
nerTa, | -ERSMOBORR | RARNAR B BEENRK . .
Mt e 2 - (A RO
s || - R | s mmpngnREs RIS 2CLOOMARE | s murmniomng B RS (g e
BREANIER N SRR Ak : el mR HEABAINERTS
P Pt SEHTERANE SRR RAR
- B — a
RHEMHOIE | ARHE
— ;z-n:{;mammim TS Pt iche e Bl - i e BHEAR—OBHETS [ DEABREBORT
el S— - T N 7 -m&eagzuﬂme- T AR amy EEBOEmEE O TRARSRRENFIR | MOSSNCEEE | ARAASRESNGE
e sl AREE BB RIRER Wi Es
ity |- AEEALBUSREHE | — R KE HE | AEBORE ] — 5 RS RARIE
s [0 - s R +- s % RS
st - @ BRI TR RN E RN O (% BTSN T
EHm RRBAE * FRAE nERR
ErT FwmEAr
(SR EBARKAE | wAmmmens | AONRESMBINERG |- R g (TR WREREE
s | R MEARSEES | AraBTBeTOEAr |5 : ERTECI-127064 BIA3% | MEAREMEENNT | STARNSHES |5
R ek o an AR T | emmmecmaemn |2 BmEMEORESE (K WA FREARMMIE | BRI - SENEA
Pl ) - 5 ER pit [ERERROARR | ERORERS WEMTR - WS A
(T AR
wE S8t RETROSNRED 'ggﬁﬁg"‘g -
aur |FRERESHTERZOR & . A% £t ; |memesms
=8 oL . ks AT » -
R ANERA | RO o “Biynk MEREA I
HEERER 55
- R AR AL BRERGREG arai e as PR
8
,;‘,?,’f”y“““’m AL BRI e BER
AI s
R S BN
| e - b
PHRRHRRET SBhs tmsnes
i -
pERENEERRHS
fExio RS A

PEREDIE

| 124




= E B ELE STEAM #E K& | AIRHR TR STEAM #H

Using Personalised Al-built game for learning

Wong Yat Sing

Hong Kong True Light College

Learners’ Characteristics and Teaching Challenges:

Our school is a band 2 girls' secondary school. Generally, students exhibit disinterest in
computing subjects, especially coding. While most students demonstrate acceptable classroom
behavior, they tend to be passive learners and lacking motivation. Their limited experience
with desktop and laptop computers contributes to slow typing speeds, which can hinder their

progress in practical ICT tasks.

But this provides a chance to cultivate curiosity through relevant and engaging activities.
Lessons can incorporate strategies to improve typing skills and digital literacy, scaffolding their

learning and ensuring they can fully participate in practical ICT tasks.

Theoretical Background:

Gamification is the use of game design components in non-game contexts (Deterding et al,

2011).

Gamified learning can significantly enhance students’ acquisition of conceptual knowledge
like SQL commands in our school’s context, where students often show low motivation and
limited computing experience. By embedding SQL instruction within the narrative and
challenges of the "Database Dungeon" game, students actively participate in problem-solving
rather than passively receiving information. Some advantages of gamification under such

context are listed below:

1) Social Constructivism and Scaffolded Learning

The "Database Dungeon" game operationalizes students’ Zone of Proximal

Development (ZPD) by structuring tasks into progressively challenging chapters (e.g.,
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advancing from basic SELECT statements to complex queries with AND/OR logic).
When students struggle inside the game, teachers will provide personal support,

together with the hints provided in the game, scaffolding can be implemented.

Through peer discussion and aid offered by more talented classmates, learners actively
build their understanding rather than passively receiving information. This aligns with

Vygotsky’s social constructivism theory.

2) Motivation

Studies found a high relationship between motivation and gamified learning (Morales-
Trujillo, M. E., & Garcia-Mireles, 2020; Molumby, 2016) . At one point, the game
breaks down complex SQL commands into manageable steps, which helps students
build confidence gradually. Students can experiment on the tasks on their own without
fear of failure. This echoes with the idea ‘Freedom to fail’ stated by Stott and
Neustaedter (2013).

The game is designed within an engaging narrative that makes abstract concepts more
relatable and meaningful. New chapters are unlocked by completing tasks, which gives
a clear sense of accomplishment that students take part in solving in-game problems,

and hence boosting their intrinsic motivation.

Although there are several similar platforms (e.g. SQL Island, Gala XQL, SQL Murder
Mystery) on the internet that students can learn SQL in a gamified way, none are tailor-made
for the DSE syllabus. In addition, platforms like Gala XQL focus mainly on self-learning which
provides long instructions that our students would not be interested in reading. Hence,

developing a tailored game is more preferable.

Learning Objective:

Knowledge:
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- Familiar with the use of SQL commands (SELECT, FROM, WHERE, LIKE, AS,
INSERT INTO, DELETE, ALTER TABLE, AND, OR, NOT, IN, BETWEEN, %)

Attitudes

- Be able to overcome difficulties

Prior Knowledge:

- Basic database concepts

- Tables, fields, records, data types

Description of the plan

Teaching SQL can be challenging for secondary school students who may struggle to see its
practical relevance. Engaging them requires a more interactive and stimulating approach.
Leveraging Al-assisted development tools, I have created a web-based game called "Database
Dungeon: Escaping Maze," to teach foundational SQL commands through a captivating, story-

driven experience. (see Appendix 1 for details)

The game unfolds across six chapters, each focusing on two to three specific SQL commands,
including SELECT, FROM, WHERE, LIKE, AS, INSERT INTO, DELETE, ALTER TABLE,
AND, OR, NOT, IN, BETWEEN, and the wildcard character % (see Appendix 2 for the chapter
breakdown). Each chapter presents around ten tasks that require players to input correct SQL
queries to progress. Upon completing a chapter, players unlock the next one and receive a
unique code. This code allows them to jump directly to their furthest unlocked chapter in future

sessions, eliminating the need to replay earlier content.
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In each lesson, the teacher begins by introducing the specific SQL commands covered in the

corresponding chapter. Students then play through that chapter of the game, applying their

newly acquired knowledge. A provided worksheet (Appendix 3) allows students to document

their code for later review and revision. During gameplay, the teacher circulates, providing

support, debugging assistance, and individualized guidance to students who require extra help.

Below is a sample lesson plan for the first lesson, focusing on Chapter 1 (Double lesson, 70

minutes) :
Time | Stage Teaching Content | Teaching Activities Student Activities
(mins)
5 Engagement | Introduction to the | Teacher presents the | Listen and ask
SQL game. background story and | clarifying
the environment of the | questions.
game, letting them
know they will be using
SQL to complete the
game.
15 Explore Introduction to SQL | Explain the basic syntax | Listen and ask
commands (Select, | of SELECT, FROM and | clarifying
From Where, | WHERE. Provide | questions.
Distinct, Order By) | simple examples on the
whiteboard, focusing on
selecting specific
columns from a table.
25 Explore Database Dungeon | Guide  students to | Play Chapter 1 of

Gameplay

(Chapter 1)

launch the game and
start Chapter 1. Provide
initial instructions and
ensure everyone can
access the game.

"Database
Dungeon."
Experiment with
SELECT and
FROM commands
to solve the in-

game tasks.
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Collaborate with
peers and ask for
assistance  when
needed.

15 Explain Review and | Review the key | Share their
Discussion of SQL | concepts and syntax of | solutions, and ask
commands SELECT and FROM. | clarifying

Address any challenges | questions.
encountered during | Complete the
gameplay. Discuss the | worksheet
solutions to the in-game | (Appendix 3) with
tasks and the logic |the SQL queries
behind the SQL queries. | used in the game.

10 Elaborate Real-World Connect SELECT and | Participate in the
Applications FROM to real-world | discussion  and

scenarios. Discuss how | brainstorm other
these commands are | potential
used in various | applications  of
professions and | SQL.
industries.

Reference
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Beyond Answers - Encouraging Metacognition in High School Biology with
a Not-So-Perfect AI Study Companion

Lee Ling Sum Rachel

Carmel Secondary School

Introduction and rationale:

What would be your greatest worry, if your student / child had a perfectly knowledgeable Al
Study Companion right next to him/her all the time, 24/7? While the ease of information access
can be helpful in certain contexts, as a teacher, I also hear quite often concerns such as, “with
such easy access to answers, students are simply not going to learn at all! We would even be

robbing them of the ability to think independently.”

Now, what if that Al study companion wasn’t perfectly knowledgeable? Imagine a digital
companion that, much like a human classmate, knows enough to engage in meaningful
conversations, but still makes mistakes, prompting students to explain concepts, correct errors,
and think critically. After all, one of the most valuable learning experiences among peers is the
collaborative exchanges — challenging one another’s ideas, explaining concepts, and
constructing knowledge together. While it is not practical to expect a human study companion
to be available anytime when needed, could an imperfect Al study companion foster this same

kind of intellectual growth?

Our imperfect Al study companion — the Bio Newbie Bot — was born, with its intentional

imperfection serving as a catalyst for student engagement.

Design of the chatbot:

In our S.4 Biology classroom, every group of students is given a version of the “Bio_Newbie”
chatbot. It was created with chatgpt as the base, and fed with all textbook knowledge in the

HKDSE Biology Syllabus, in the form of revision notes prepared by an experienced teacher.
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While it possesses extensive knowledge of the curriculum, Bio Newbie CANNOT answer

every examination questions correctly. This is our curious but fallible digital classmate.

The lesson:

In this lesson, students train the Bio Newbie chatbot to correctly answer questions it had got

wrong through dialogic exchanges — without directly telling it the correct answer. In the process,

students uncover their own misconceptions and develop metacognitive awareness.

background of

Subject: Biology Level: Secondary 4 | Duration: 40 minutes
Topic: Cell division and reproduction in living things
Previous The content knowledge of cell division, plant reproduction and human
lessons: reproduction have already been gone through.
Lesson 1. For students to uncover their own misconceptions on cell division and
objectives: reproduction

To make students aware of their own thinking and learning process

3. To demonstrate the fruitful and responsible use of Al chatbots in

learning.

Technological | The use of Al and other technological tools for learning frequently arises in

discussions between students and the teacher involved. Students in this class

this class are experienced in using chatbots and exploring new technological tools for
learning.
Materials 1. One copy of the Bio Newbie chatbot for each group
needed: 2. A set of multiple choice questions that the Bio Newbie chatbot is not
able to answer correctly on the given topic.
Stage Happenings
Introduction | Teacher:
of lesson ) ) )
obiective - Briefly activate prior knowledge to set the context for the lesson.
) - Explain the rationale of this lesson’s objective, particularly the
(5 min) relevance of using Al for the objective of the lesson.
Task Teacher:
Explanation
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(7 min) - Explain the task of training the Bio Newbie Bot to answer questions
that it has previously answered wrongly.
- Addressing possible ethical risks (see appendix I)
Group Students:

formation and

- Move into groups of 4.

distributing . . . ) .
] . - Get their link for the Bio Newbie version distributed onto the LMS.
Bio_Newbie -
(3 min) Teacher:
- Provide support as needed.
Train Students:

Bio_Newbie to

answer

Train their Bio Newbie until it gives the correct answer to a given question.
Students can,

questions ) . .. .
o Ask Bio Newbie to explain its choice
correctly L. . .
o Explain to Bio-Newbie why the wrong answer is wrong
(10 min) o Give additional facts and concepts to Bio Newbie
o Make connections to existing knowledge known to Bio_ Newbie
o  Ask the question with a different approach
Students are NOT allowed to tell the correct answer to Bio Newbie directly.
Student Students:
reflection ) ) :
Reflect on the experience with any three of the following:
(7 min) ) . . . . . .
o Interesting happenings in the conversation with Bio Newbie
o Misconceptions common to Bio Newbie and themselves
o Own thinking patterns and logical deductions uncovered
o  Ways to use this Bio Newbie at students’ own study time
o  Other insights related to the use of Al
Each group produces one slide on a shared presentation on the above,
together with a screencap of their conversation with Bio Newbie
Sharing of | Student groups that finished the reflection on time:

ideas (5 min)

- Read the slides of other groups

Conclusion

(3 min)

Teacher:
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- Wrap up the lesson, appreciate students’ participation, invite students to
embrace technology and an innovative mindset

Assessment:

The presentation slide documenting the conversation with Bio Newbie and students’

reflections

Learning outcomes and author’s own reflections:

Work submitted by students showed that lesson objectives had been fulfilled, with all groups
being able to point out specific content points where they have cleared up misconceptions and

most groups showing awareness in their own thinking process.

As Al continues to evolve, its potential extends much further than being a mere answer provider.
The above lesson has offered the exciting possibility for Al as a tool to foster deep learning
and critical thinking — aspects of learning that are important no matter where technology brings

us.
References
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An Al-Powered English Reading Lesson: Mount Everest's Growth
Law Siu Tung
Shanghai Alumni Primary School
Introduction:

This lesson is centered on developing English reading skills through an engaging news article
about Mount Everest's growth. The primary goal is to broaden Key Stage 2 students' awareness
of our changing world while strengthening their reading comprehension abilities. By exploring
a current scientific topic through an authentic news text, students will enhance their vocabulary

and critical thinking skills.

The lesson connects to important environmental themes, helping students understand how
natural geological processes and human impacts are reshaping our planet. Through discussions
about mountain formation, climate change effects, and conservation efforts around Mount
Everest, students will develop both their English language proficiency and environmental

awarencess.

The two-part lesson structure allows for initial comprehension work followed by creative
response activities, giving students multiple opportunities to engage with the content through
reading, discussion, and visual creation. This approach supports differentiated learning while

maintaining a clear focus on English curriculum objectives for Key Stage 2 learners.
Duration: Two Double Lessons (120 minutes total)

E-learning tools: YouTube, Nearpod, Padlet, Deep Al (Al Image Generator)
Lesson 1 (60 minutes)

Objectives:

e Students will understand key vocabulary related to geological processes

e Students will comprehend the main factors contributing to Mount Everest's growth

HERF I | 147



= E B ELE STEAM #E K& | AIRHR TR STEAM #H

e Students will develop reading comprehension and vocabulary matching skills

Timeline:

Introduction (15 minutes)

e Show a video clip about Mount Everest (5 minutes)
e Briefclass discussion about what students already know about the mountain (5 minutes)

e Preview key vocabulary with visual aids (5 minutes)

Development (30 minutes)

Silent reading of the article (5 minutes)

Individual work: Vocabulary matching exercise (10 minutes)

Pair work: Fill in the blanks activity (10 minutes)

Class review of answers with explanations (5 minutes)

Closure (15 minutes)

e Quick quiz using interactive tools (Nearpod: Time to Climb)

e Preview of next lesson's group discussion

Lesson 2 (60 minutes)

Objectives:

o Students will engage in group discussions about geological processes
e Students will create Al-generated image prompts for their posters

o Students will present their understanding through visual presentations

Timeline:

Introduction (10 minutes)
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e Review previous lesson's key points

e Form groups of 4 students

Development (35 minutes)

e Group discussion of provided questions (10 minutes)
e Al prompt writing workshop (15 minutes)

e Poster design planning and creation (10 minutes)

Presentation (15 minutes)

e Selected groups present their posters

e Peer feedback and discussion

Assessment Criteria:
e Understanding of key vocabulary and concepts
e Active participation in group discussions
e Quality and creativity of Al prompts and poster designs

o Presentation skills and ability to explain concepts

Materials Needed:

Worksheets

Visual aids and video clips

Art supplies for poster creation

Access to Al image generation tools
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Teaching Reflection:

Enhancing Visual Literacy Through Al Tools

After implementing this lesson, I observed significant benefits from incorporating Al image
generation into our classroom activities. This integration proved valuable not just as a
technological novelty, but as a meaningful pedagogical approach that addressed several key

learning objectives simultaneously.

Bridging Abstract Concepts with Visual Representation

One of the primary challenges when teaching geological processes to Key Stage 2 students is
helping them visualize abstract concepts like tectonic movements, erosion, and mountain
formation. The Al image generator served as a powerful bridge between these abstract ideas
and visual representation. Students who struggled to articulate their understanding verbally
could express complex geological concepts through carefully crafted image prompts. This

provided an alternative pathway to demonstrate comprehension and engage with the material.

Developing Digital Literacy for Future Learning

Teaching students to write effective Al prompts is increasingly becoming an essential skill in
our technology-driven educational landscape. Through this lesson, students learned that Al
tools require precise, descriptive language to generate desired outputs. This process reinforced

several core language skills:

Vocabulary precision and expansion

Descriptive writing techniques

Sequential thinking

Editing and iteration

Conclusion: Preparing Students for Al-Integrated Learning

Teaching students to write effective Al prompts goes beyond this specific lesson—it prepares

them for a future where Al-assisted learning tools will likely be commonplace. By
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demystifying Al technology and positioning students as active directors rather than passive
consumers of these tools, we're developing their agency and critical thinking in technology-

mediated environments.

The integration of Al image generation into this lesson successfully transformed what could
have been a standard reading comprehension activity into a multi-modal learning experience
that engaged students deeply with both the content and emerging technologies. This approach
not only enhanced their understanding of geological concepts but also equipped them with

valuable skills for navigating an increasingly Al-integrated educational landscape.
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