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3&‘ Abstract

Two local secondary schools - Caritas Yuen Iﬁﬁﬁﬁzﬁiﬁ’,tp—%i -5 : 7]” *U%ﬁ
Long Chan Chun Ha Secondary School; St. 3 h/NE - BAZ BB E
g/largardet's Co(;egqcationsatl :ng|”8h-|| i ch 5 ﬂ%ﬁgf@ﬁ@;@ STEAM
econdary and Primary School - will share Z= {37 == BE H- B - BE 33

their experiences in developing self-directed %Q;ii%‘%i - % - _in = (SDL)
learning (SDL) for students through STEAM HYAEER - i ﬂT%m@ﬂaﬂ E:\]
education. They will present their SDL- SDL-STEAM R ETTMNEH
STEAM curriculum units and discuss with the = B Y EENRBEEER
audience any questions they have regarding ST EA SR -

the implementation and outcomes of the
learning designs.
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Self-directed learning in STEAM learning des gn

St. Margaret's Co-educational English Secondary and Rrimary School
Mr Hui Yik On, STEAM Coordinator
Chan Sing Hin, Student Representatlve

Wong Cheuk Nam Marcus, Student Representative
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» Nurturing Active Learners: Prioritizing Ownership, Reflection, and
Adaptability in Education

« Strengthening Positive Education
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1. Improving human life and enhancing quality of life

2. Enhancing human well-being and happiness

3. Fulfilling at least 1 Sustainable Development Goals (SDGS)
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Proposal 20%
(including research review)

Criteria for Success 20%
Project Logbook 25%
(including final product)
Final Presentation 20%
Class Participation 10%
Peer Evaluation 5%
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[Mass Lecture]: Introduction of STEAM lesson & Key Elements

Lesson 1
Lesson 2
Lesson 3
Lesson 4
Lesson 5
Lesson 6
Lesson7 -8
Lesson 9
Lesson 10

Lesson 11 — 16

[Mass Lecture]: Introduction of different s topics

[Group Tutoriall:
[Group Tutorial]:
[Group Tutoriall:
[Group Tutoriall:
[Group Tutorial:

[Group Tutorial]:

Introduction to iLap and Sustainable Development Goals (SDGs)
Knowing more about SDGs by a matching game

Presentation on selected SDGs with existing projects

Deciding the topic and introducing how to prepare a proposal
Preparation of proposal with support and guidance

Presentation on proposals

[Mass Lecture]: How to prepare a project logbook

[Group Tutoriall:

Self-learning & marking prototype
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Lesson 17
Lesson 18
Lesson 19 - 22
Lesson 23 - 24
Lesson 25
Lesson 26 — 27

Lesson 28

Post-exam period

Student Award
Scheme

D

e3

[Mass Lecture]l: What is Criteria for Success?

[Group Tutoriall:
[Group Tutoriall:
[Group Tutorial]:
[Group Tutoriall:
[Group Tutoriall:

[Group Tutorial:

Drafting their own Criteria for Success
Revising the design based on the feedback collected from users

Finalizing the design and project logbook

Preparation of final presentation
Final presentation

Peer evaluation

Science Fair for all S.2 students

Nomination of potential groups
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CC 1 : Goal-setting: By empathy, underStanding the difficulties faced by, t groups of people, and then
designing a product to meet their needs.

CC 2 : Self-planning: By studying the works
improving upon them.

CC 3 : Self-planning: By writing a project proposal, providing a de of skills and materials needed to
produce the product.

CC 4 : Self-monitoring? ucting the digital product or real-product depending on t en topics
according to their planne le.

ecessors, analysing their strengths and weakness, and then

CC 5 : Self-evaluation: Testing the performance of the product and getting feedback from the different users and
stakeholders

CC 6 : Revision: Further enhancing the products based on the collected feedback.
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« 2¢=TEM Designer
 fE2 355 & Programmer

« Mz A\ & Tester
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Teknologi yang semakin

canggih.

Mesin akan otomatis
berhenti jika ada daging
¥Vang _cliéekat"fiﬁ.' B

monitoring

=

I would like to make a product to address a problem faced by a certain group of
people. Could you name three common problems nowadays?

B Assistant  Poe
Here are three common problems faced by various groups of people today:

1. Mental Health Issues: Many individuals experience stress, anxiety, and depression,
often exacerbated by social media, work pressures, and global events.

2. Access to Quality Education: Educational disparities exist, with many students lacking
access to resources, technology, and support, particularly in underserved communities.

3. Sustainability and Environmental Concerns: People are increasingly concerned about
climate change, pollution, and the depletion of natural resources, leading to a demand

* for eco-friendly products and practices.
S




Goal Setting
\ Z ' ‘ ,

(Broadway) | .
Self-
evaluation

Self-
monitoring

Task 1: Familiarizing yourself with the UN’s 17 SDGs

o . N . e Listed below are examples of projects related to the 17 SDGs. Please match them to one
‘ 2GR ‘ Q ‘ HEATIRE corresponding SDG based on the names of the projects and their descriptions.
Project Corresponding SDG
Mental Health Awareness: Good Health and Well-being
Campaigns to promote mental health resources and reduce stigma.
Rainwater Harvesting Systems: Clean Water and Sanitation
sz Designing systems to collect ramwater for school gardens.
Solar Panel Projects: Affordable and Clean Energy
’ Installing solar panels to power parts of the school.

b Innogala : Community Resource Mappmg: No Poverty
Create a detailed map of local resources available for low-income
families, including food banks, shelters, and job training

Yr  lnnogala 2024 : ' programs. Students can conduct mterviews and surveys to gather
mformation.
Sustainable Product Design: Responsible Consumption and

: . - . Students can design a prototype for a sustamable product, such as Production

T Aninteresting vist ° . eco-friendly packigmg or arz-gusable item. This pfoject combines
engineering principles with environmental science and artistic
design.
Hydroponic System Design: Zero Hunger

I think the Innogala was very useful because | could learn about STEAM from every booth there was. My favourite product | sav | Students can design and build a small hydroponic system to grow
the Innogala is the claw machine made by Winstars. The reason why it is my favorite product is because it is one of my childho ::g:;:g:::mdom? so that everyone is able fo plant their own
toys, reminding me of my childhood. | hope | can go to the Innogala again someday.

- L




Goal Setting .

Self-
evaluation

Task 1: Note-taking of today’s

To get more inspiration for your STEAM project topic and for the succeeding task in this worksheet,
please take notes to summarize the content discussed within each group’s presentation in the
spaces below. You can note down points such as the project’s goals, implementation, impact, etc.

7(:;}oup member names: | Group member names:
Howd F/\,, Kok
Presentation content: Presentation content:
€ i
ask 2: Presentation Reflection
" y fter listening to the presentations and summarizing them in Task 1, please choose your favorite
: | \ roject that was presented by one of the groups and introduce it below in around 100 to 200
] " ords. Youmay discuss the following points:
f " /vse dafo §
*  Why this project is your favorite (¢.g. it relates to a topic you are interested in, it inspires you,
ete.)
. B ® Project Overview (e.g. goals, target audience, etc.)
Group member names: Group member names: o Impl ion (¢.g. technology and hods used, key organizations/individuals, etc.)
€lofio, Hnnaly JC, Jasrsre Wong, Isabelle, Tiffany o Impact and Results (e.g. outcomes, successes, challenges, etc.)
| Presentation content: Presentation content: \y Povorite (q\ccf was The smort b\xw The, smowt [Mu\h ol known as the fassiee
- Topic Reduced, inequolifies U t
- Modern Wheelchare Mﬂmﬁmﬁﬁ, uuy.:_%xl_kumﬁr_r_ﬂg_susm“c Qvt\:mwf Goal "Life Below Wate/"
- Help dise et owe the, ability ¢
HQT dizabied el Hiehthi "‘,J:W}‘,):l"=!ﬁ{;{‘{“ + Sending_wotee _environmens g$ onimole Ml Scn&mz} lllﬂ’ﬂ TO mmrz}\ f(ntw Ituss la‘r; (r\i
*Runetivs {#lecent tyees of sensocs to frac diffet infoomotinn of hobitats of sra anitale (ke dol Ahwi
L> Base = Googe Maps as sysfem 1o search (oudes 1)
L Ozobot o Melp defect sifuntivns on conds o wholes and ‘fu s Tu\v\ﬂ tropswiit i back fo esearch stations via the. In}rune)f Itis
L5 Self-driven (AT voice & wite recognitivn) | \ ok
- froblems, g s
i SHE < S <
s 2"“ repicel. For Qzbet d doda mudh guicker Hhon woiting for o eseanher o fravel back o stations, which can
> Expensive \ & N s
L How 1o stop of obetades /tmPPic tycts? |low tesearchers To mscond o any cossible, cikes or o do father analysis qpitker
il ¥ - s . ” )
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Students should be given the mark range in ‘high’, ‘average’, ‘low” or ©

Revision

NA” if their performance meet the most deseriptions in that eategory.

|Goal Setting

Assessment Item | Full Mark High Average Low NA

Goal Setting 10 10/9/8 7/6/5/4 3/2/1 0
Able to choose 1-3 SDG(s). | Able to choose 1-3 SDG(s). | Not able to point out the | Not attempted / No focus.
STEAM topic. identity the | STEAM topic. identity the | problem they want to address
problem clearly, explain how | problem and goal. However. do | and set a suitable goal.
does it relate to our daily life in | not have a comprehensive
detail and set an aceurate goal. | understanding of them.

Self-planning 10 10/9/8 7/6/5/4 3/2/1 0
Able to provide a detailed | Able to provide a simple | Only able to provide a rough | Not able to provide any
planning. including the | planning. including the | planning, including some of | planning.
following items: following items, but the | the following items:

1. adequate resources

2. skills  and  knowledge
needed by self-studied
Suitable target users

4. Material list.

Timeline

description of each of the items

are not enough:

1. adequate resources

2. skills  and  knowledge
needed by self-studied

3. Suitable target users

4. Material list.

5. Timeline

1. adequate resources
2. skills  and  knowledge
needed by self-studied

Suitable target users

Ealiad

Material list.

Timeline
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Presentation 10 10/9/8 7/6/5/4 3/2/1 0
Have a well-organized | Have a simple structure. simply | Have an incomplete structure, | Not understandable.
strueture, including title. name | explain the significance of this | hard  for  readers to
of team members, sections. | project and provide related | understand and follow.
subsections ete, clearly explain | information as evidence.
the significance of this project.
provide argumentation for its
significance with solid and
reliable evidence.

Subject 10 10/9/8 7/6/5/4 3/2/1 0

Knowledge
Able to highlight explicitly what | Able to apply what they learnt in | Able to apply what they learnt | Not able to show what subject
they learnt in Mathematics, | Mathematics, Science. | in  Mathematics,  Science, | knowledge they apply in this
Science. Computer Literacy or | Computer Literacy or other | Computer Literacy or other | project.
other subjects in this project at a | subjects in this project at a | subjects in this  project
large extent. satisfactory extent. slightly.

Reference 10 10/9/8 7/6/5/4 3/2/1 0
Read and reference a lot of | Read and reference some | Read and reference very few | Not attempted
reliable and relevant | reliable and relevant | reliable and relevant
resources. including | resources. including | resources.
e-resonrces, books, dissertations | e-resources. books, dissertations | Do not have reference list.
ete. ete.

Have a well-organized | Have a simple reference list.
reference list with APA format.

Revision

Goal Setting

Self-
evaluation

Self-
monitoring
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STEAM Proposal - Self proposed project

Electromagnetic Generating Floor Tiles

. Introduction

a. Introduction
b. Which SDGs are we focusing on
c. Which topic we chose

. Required Knowledge Basic Principle

a. Electromagnetism

. Significance of the Project

. Skills’/Knowledge Needed

. Target User

. Timeline & Work Distribution
. Material List

. Research Review

. Reference (APA Format)

Revision |Goal Setting

Self-
monitoring

1) Introduction

a) Introduction
Electricity 1s critical and mereasingly demanded nowadays. Energy crisis
one of the biggest global challenges, as non renewable energy like
energy will run out eventually. Finding a replacement by using
will be crucial for human long term development.

also emerged as
1s and nuclear

sources of energy

Electromagnetic floor tiles generate energy depen

b) Which SDGs are we focusing on
We are focusing on the SDG 7- Affordable and Clean Energy
SDG 11- Sustamable Cities and Communities
Ensuring access to affordable, reliable, modern and sustainable energy is a long term goal.
Electromagnetic generating floor tiles contribute to the provision of clean energy by harnessing
renewable sources which reduce the dependence on fossil fuels.

In addition, this innovative design enhances the energy efficiency of urban infrastructure. For
example, the energy generated could be used to power lighting in the cities

c) Topic we chose
Self proposed topic and laser cutting for wood
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2. Required knowledge and basic principles

What is electromagnetism?

6)Timeline & Work Distribution

In physics, electromagnetism is a type of interaction befween particles
by an electromagnetic field. An electromagnetic force is one of the f
(Electromagnetism, the strong nuclear force, weak nuclear force, and g
Seprember - November
Proposal making

The electromagnetic force is a combimation of electrostatics and mag
particles with opposite charges to attract each other and repulse tho
charge. We can define these two forces in terms of the electromagnetic

December - January
Presentation

Mation
——

Thrust or

January - February
Buy all materials needec

- Confirm our project wit]
March - April

- Work on the product

- Make amendments
May

- Presentation of our product

Revision

Goal Setting

Self-
evaluation

Self-
monitoring

Work Distribution

e Megrez: Proposal makmg (Research, Analysis), designing
Eyton: Proposal making (Introduction), product creation
Ruka: Proposal making (Target users), product creation
Marcus: Proposal making

Jay: skills required

Candice: drafting our design
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* Table of Content

* Research Review

« Significance of the Project
* Target Users

» Planned Timeline, Task Completion Checkllst and Sche‘dule (Gantt Chart)
« Material List -

 Task Division and Coerdination Bﬁ

paptotye(s) 0 NN 2 =

« Self-Evaluation .
e Reference NG e

« Acknowledgement
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Questionnaire and feedback

Would it be helpful to you if you ID Copy
What's your occupation? |_D Copy had to rush a handwritten

34 responses writing?

34 responses

@ Student
@ Businessman/ @ Yes
Businesswoman ® No
(I) Student Feedback (II) Businessmen Feedback
Most (82.4%) of the respondents found the robotic arm to be useful. stating it relieves the burden on The majority (67.6%) of participants found the robotic arm to be useful, as it makes their job easier.

their hands while writing. The other 17.6% expressed a preference for writing manually themselves. The remaining 32.4% also expressed a preference for writing manually themselves.

‘ FLN
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SC h ed U I e Process Timeline Process Timeline

September October
Sunday Monday  Tuesday Wednesday Thursday Friday Saturday lf“"“ﬂy ‘M""""*Y 'T“es“ay .W"""es"ay :“”'Sday :""’ay fa‘“'dﬂv
| 3
. - Researching how our project will benefit our new
Re gvaluatmg olgtanet target audience, alongside the disadvantages of
audience S
using it
k] L) 1L " (-3 n it}
3 4 Discuss H 6 i ] Al
Peimianon Research the technical aspects of the project, Drafting our initial design (to be adjusted in further months)
ppetis how difficult the process is
to be done
e " 12 " 1a ™ I " e "n " L] 2 21
Discuss
wh " .
gatit:a?.ir Research in detail what prospects are needed
we are still . iy
up to the Further research on each and every material (e.g it's
ject
- o = S 51 o~ g u 1 M 2 % n 0 D
purpose, how to use it) to complete the project
Research why it's useful in daily life with reference and facts
i a2s 2 n 2 20 % 2 e 3l
Ask for
Gather on i
adoc g:g‘““ Fix and change the doc
advice

‘ FLN
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Watch the following video and answer these 2 MCQs.

the training -
an behind iINd
cesses behin -
AI I' What is Prompt Engineering primarily concerned with?
I

O a. Creating visual designs for websites

O b. Writing clear questions to help Al give useful and relevant answers

O c. Programming computer algorithms for data analysis

O d. Developing hardware solutions for robotics

Which of the following is an example of a good prompt for generating success criteria?

O a. What do you think about my project?
O b. What are three measurable outcomes to determine the success of my solar-powered model car?
O ¢ List some things that might matter for success.

O d. Provide some ideas about being successful.

LLN
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steam Roblox poverty game project
ER53B 12 FONG CHUN YATESS=RS20254F 04K 28H(ET) 16:00

By poe:

1. Educational Outcomes

= Knowledge Assessment Pre- and post-game quizzes to measure changes in understanding of poverty-related concepts (e.g, statistics, causes, and effects).
» Skill Development: Ability to identify and articulate solutions to poverty-related challenges (measured through in-game tasks).

2. Engagement Metrics .

» Playtime: Average duration of gameplay per session.
= User Retention: Percentage of players returning to the game after the first session (tracked over 3 week/month).
= Level Completion Rates: Percentage of players who complete each level or task in the game.

3. User Feedback

= Surveys: Collect player feedback on enjoyment, learning experience, and perceived relevance of the game.
= Rating System: Implement a star rating system that allows players to rate their experience.

4, Community Interaction @

» Forum Participation: Number of players engaging in discussions about the game’s themes in forums or social media.
» Collaborative Projects: Count of in-game collaborations or projects initiated by players.

5. Behavioral Changes

« Actionable Insights: Survey players on their real-world behaviors and attitudes toward poverty before and after gameplay (e.g., increased awareness or willingness to engage in community service), .

6. Accessibility Metrics

= Diversity of Players: Percentage of players from different backgrounds and demographics.
= Technical Accessibility: Number of players able to access and play the game without technical issues. .
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Criteria for success

Example:

EE‘.

>N Jl\‘

F TR

Criteria

Excellent

Good

Fair

Not Applicable

1. Energy Saving

Deducing energy
consumption

Saving 20% or more

Saving 10 — 19%

Saving 1 — 9%

Saving 0% or even
consuming more than that
of the original product

2.  Cost Saving

Reducing cost

Reducing 25% or more

Reducing 15 — 24%%

Reducing 5 — 14%

Reducing 0% or even
more expansive that that
of the original product

3. Environmental-friendly

Reducing carbon emission

Reducing 50% or more

Reducing 24 — 49% or
more

Reducing 10 — 24% or
more

Reducing 0% or even
producing more than that
of the original product

Using reeyeled materials

Using 100% recyeled
materials

Using 75% — 99%
recyeled materials

Using 50% — 75%
recycled materials

Not using recyeled
materials

4.  User-friendly (from questionnaire)

Usability test score

Average score is greater

than 9 marks

Average score is greater
than 7 — 8§ marks

Average score is greater

than 5 — 6 marks

Average score is lower
than 5 marks

5. Automation

Degree of automation

Performing tasks
automatically without
human intervention

Requiring minimal users
input to perform certain
tasks, but still relying on
some manual operations

Having limited
automation capabilities
and heavily replying on

manual operation

No automation, replying
on manual operation
completely

Revision

Goal Setting

Self-
monitoring
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Self-evaluation &
Peer evaluation

9.1. Reflection

Nowadays, urban residents prefer to reduce space as plenty of furniture or tools will be
crammed in such a small area. It is, with no doubt, very troublesome that when things cluster
together, a messy environment will be formed and the user might feel frustrated for not
finding the required tool. Being cognizant of this ongoing circumstance, our objective of this
project is to save space in the kitchen in order to make it cleaner, and to improve our personal
hygiene. In this 15 cm model, several functions such as storing utensils and sanitising can be
carried in an organised way. Overall, our project did manage to save space, making the
environment more hygienic,

‘While modelling the whale on SketchUp, our skills of 3D modelling have greatly improved.
From designing and creating shapes, or how to mirror and flip objects. Instead of blindly
following instructions, this is a creative and original product.

In our opinion, the most important thing we have learnt in this project is perseverance, which
is one of the core values promoted by school.

At the beginning of the project, we barely had any clue of what functions the whale could
uire as its size is relatively small. But since we persisted in thinking of relevant tools that
ens commonly have, we came up with an idea of a multi-functional whale.

Perseverance demonstrated the most during the process of modelling. Modelling the whale is
highly demanding because we want to restore the characteristics of the whale's curved body
as much as possible. Although we could not model a curved surface due to 3D modelling
limitations, we still put in a lot of effort and time to make the whale’s body as round as
possible,

The second core value we demonstrated is self-management. We need to complete
assignments given daily and do revisions for upcoming quizzes or tests. As a result, we need
to manage and distribute time accordingly, some for homework, some for tests, and some for
this project.

Revision |Goal Setting

Self-
evaluation

Self-

monitoring
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After wimessing many bridges collapsing due to resonance. ev
bridge, 1t was observed that the problem of resonance 1s still ver
which inspired me to try and replicate a bridge undergoing

sinmlating the situation. along with building miniature dampers

problem of bridges collapsmg because of bridge resonance. By
the problem of bridge resonance can be brought to light and pr
solutions to get r1d of this problem in bridge design.

A2:

Many different aspects of building were implemented into the pr

Background research. where I found different historic:
Tesonance

Collection of mformation relating to the use of different
alternate prevention measures like fluid and frictional d
due to design of bridges

Basic design of said bridge. researching how resonance
and how to adapt dampers as a simplification
Construction of bridge model by using different technic
obstacles. such as research towards how different maters
Improvement of model design by replacing certain parts
bridge from failing

Undergoing expermments to see how different dampers
what type of prevention measure works the best

A3

Revision
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Apart from learning various aspects of STEAM knowledge and how to apply them. various tvpes of
core values had also been demonstrated in the construction of the bridge, including:

Commutment, where leisure time was invested mto data research and compilation. along with
construction of said bridge in order to continuously mmprove i design and construction. [
learned that m order to achieve a project like this, tremendous time and effort must be put .
Leadership. where fellow peers were instnumental in their completion of said project. I learned
to lead a group and instruct them m various different aspects of the project, so that clashes do
10t 0CCur.

Optimusm. where I learned to stay positive even when encountering certam linutations and
problems. Even when the design of the material did not match how nails were to be mstalled. I
stayed optinustic and searched for alternative building options that fit the workangs of the bridge.
Eventually, the bridge was completed.

Perseverance, where I learned to contimuously work on the project and to not give up, even

when facing obstacles, as there will always be and aspect to be improved on.

In terms of physics and mathematics, I came into contact with upper-secondary knowledge, leamning
how to stmulate similar situations mn the future.

I also learned digital literacy, as reports of the calibre of university were required. I learned to use
different websites like google scholar to find references and citations, and to quote citations 1 used 1n

reports.
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PI’OtOtype 7.1. First Prototype aE o

After some modifications. the result is better.

Our first prototype was just a mini model, just used to check whether the overall designis

acceptab]e_ From the diagram. we can see that the shape of the whale is more evident — the head. fins
and tail displayed obviousness. Also, since the tail of the whale has thickened. it did not
break during the printing process.

As shown from the diagram, the appearance of the whale can roughly be seen. Even with

the tail and fins broke duri th s it t hi £l The base to support the whale can also be printed out after reconstruction. The next thing to
suppo rters, the - Sibrokeduringthe prmtmg PIOpIESSiasiiewasioo , consequently do is to construct hollow parts in the whale, as shown in design diagrams, to put UV light,
being fragile. hand sanitizer tube and hand sanitizer gel into the whale.

The base for the whale was also unable to be printed out as errors occurred prior printing. We
can conclude that the first prototype was a bit disappointing.

In order to improve, we will need to thicken the tail so it will not fall off from the whale and a
¢ sensor can be installed into it; and to reconstruct the base so it can be printed out.

1st proto ‘mini model “
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Prototype S

This 1s our finalised product. showing similarity to the second prototype.

We acknowledged the fact that installing supporters inside a body 1s a difficult task. thus
printing models with hollows is very strenuous from teachers and “SketchUp”. due to the
reality that 3D platforms frequently remind us that they are unable to print models that are not
in solid state. Eventually, we could only 1gnore that error and still print the product out.

Unable ta create hollow areas in the body Print the final version of the model
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