" Nurturing students’ 215t centu
skills through integrating
English into STEM Education

Tak Sun Secondary School




School’s background

Tak Sun Secondary School

Support level S2
School 1. How to support students in using English in
concerns different KLAs?

2. How to nurture students’ essential skills
(e.g. critical thinking, creativity,
collaboration) in their learning?

School 1. Toincrease students’ language exposure
development through cross-curricular planning
goals (e.g. LaC, RaC in support of STEM)

2. To provide students with experiential
learning opportunities (e.g. STEM projects)
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Relationship between STEM Education and
215t century skills

STEM curriculum incorporates the “four C’'s” of
215t century skills: creativity, critical thinking,
collaboration & communication. Students
work together to create innovative solutions
to real-world problems and communicate their
solutions with others.

Sue Z, Beers. (2013) 21t century skills: Preparing
students for their future.



STEM project

Aims 1. To apply and integrate the
knowledge & concepts learned
in different KLAs through a
cross-curricular project
2. To solve some real-world
problems (e.g. water pollution)



Criteria for making the purifier




Content connections
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Engineering design process
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Role of the English subject in supporting the

STEM project
Project design Reading ab(.)ut
: N v Q some creaty
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Holistic planning of the S2 STEM project

Subjects Knowledge implementat

involved input
condensation &
evaporation

_STEM project
introduction

- preparing the STEM booklet by setting questions at
different stages of the EDP model with ICT teacher

_ introducing the £DP model to students

_ supporting students in identifying the problems and _Knowledge input 14/05/18
thinking of possible solutions when designing the prototype & planning

- helping students create and design a prototype and go
through two trial tests

_ asking students to reflect on the prototype and redesign it
after testing

. helping students present their final product and evalus
their classmates’ work

introducing 3D printing and drawing 10
. cetting questions to help studen

and thinking of possible solutions when

3D printing &
drawing

using 3D printing to create the prototype

prototype

_reading input
_discussing skills
-presentation
skills

Reading, - reading information texts about creative inventions
speaking & . teaching the discussion skills to facilitate group discussions
writing teaching the writing and presentat‘\on skills for presenting

the final product

18/05/18

06/06/18

11



Engineering design process

Plan
solutions

Reflect &
\ redesigng

Test the
model
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Define & Plan

Science & ICT |To support students in > Problem-
identifying the knowledge solving
needed and the problems  Critical
encountered when thinking
designing the purifier &
using 3D printing

English To arou§e s.tuden’.cs interest = frsiliestion
In creative inventions ,
through reading some non- of read.lng

strategies

fiction texts
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Reading input

Name of the Preparing students
for working out the

igin, '&* ~ features & design of ™
, their STEM produ/cts

S

www.padgeaphics.com



Engineering design process

Plan
solutions

Test the
model

Create a
model
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Create-Test-Reflect

Science, ICT &
Maths

To give input to students
to create & design a 3D
prototype of the water
purifier with the given
criteria

» Creativity

> Problem-
solving

English

To teach students the
discussion skills for group
discussion

» Communication
> Collaboration




Creating a prototype

b. Please write down the steps of making the purifier. (4 marks)
_ [+1 bonus: correct sentence structure)

2. Please write down the materials needed in the purifer, (2ma
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Creating a prototype

When comparing different kinds of water purifiers in the
commercial market, in what ways do you think your
product is better than others or more useful?

My water purifien con be use on comp I light & convenient
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== Given: 200

Do these purifiers
meet all the criteria?

2T STEM project - Solar Water
Create-Test-Reflect (cycle 1): 2

Collect maximum amount of clean water in 5 days under same conditions.
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Create-Test-Reflect

After testing, write down any problems occurred and the
improvement you’ve made to make it better.
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Discussion skills

Encouraging everyone

to partic1pate :
Bringing people mMto
the discussion

dding other main
points

w.padgraphics.com



Project design




Presentation & reflection

Science & ICT

To ask students to

present their final
product & evaluate
their classmates’ work
reflect on the areas
for improvement

English

To teach students how
to present their
products in class

To give students
instant feedback on
their presentations

> Presentation
> Collaboration
» Communication




Presentation skills

- how it works

- any special
features

- Also, ....




Name of the -
product

Function

) Write the script for your presentation. Take a picture of your final product ar

Special
features

Instructions
for use

Problems
encountered
& solutions

Areas to be
improved

Things I've
learned

aNndo
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Presentation & reflection
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Project design __

EDP model Language elements Skills & values
4 Reading about
/ UEECCO A  Problem-solving
~.__8adgets - Critical thinking

- Creativity

Discussion .
7 skills for group /,,,,,,,,Col laboration
interaction - Communication
- Respect for
Speaking &

others
“Y Perseverance

k writing for
* presentation &

reflection
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" Solutions

» Forming a STEM group to
Having difficulty in initiate the project and

organising a project invite different parties to

which involves participate

different KLAs » Working closely through
cross-curricular planning

Identifying feasible
entry points (e.g.
reading and discussion
skills)

Not knowing how to
infuse English elements
into the project







Stucents’ worlk




Impact on learning

After participating in this STEM project,

Generic skills Strongly
disagree

and values and
A attitudes

Application of

knowled g
2. | | can apply th(ke\» Igh’bv.\,,\dge from ICT on 3D

printing to design my 3D water it ° e S
1ON al\ (

3. | lcant O
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4. | 1 know h - e EDP (Engineering

Design P.4f ess) model to create the water
y h my groupmates.

pr-ge from IS on water ~
te the water purifier. [

Interest — :
discuss in my group. E n gl | S

level |
¥ oush to write the steps of
~makmg the water purifier.

—

| could use English to present my final
product systematically.




@ Strongly disagree
@ Disagree

) Agree

@ Strongly agree

Application of knowledge

(1) I can apply the knowledge from IS on water purification to create the

water purifier. m
/““\\\__‘—/

(2) | can apply the knowledge from ICT on 3D printing to design my 3D

water purifier. m
/‘-\\\______4/




‘ Application of knowledge ® strongly disagree

@ Disagree

) Agree
(3) | can use Maths knowledge to do simple calculation when designing the @ Strongly agree

water purifier. m -
/\/

(4) I know how to use the EDP (Engineering Design Process) model to

' create the water purifier..




Use of En gl ish @ Strongly disagree

@ Disagree

) Agree
(5) I could use English to discuss in my qroup @ Strongly agree

T
6) | could use English to write the steps of making the water
punﬂer




@ Disagree
) Agree
@ Strongly agree

‘ Use of En gl ish @ Strongly disagree

(7) | could use English to present my final product

systematically. ——
Presentation

www.padgeaphics.com



Interest of the project

(8) | liked and enjoyed the process of making the water purifier.

@ Stirongly disagree
@ Disagree

Agree
@ Strongly agree




Generic skills @ Strongly disagree

@ Disagree
Agree

(9) | have learned how to collaborate with my @ Strongly agree

classmates.. -
Collaboration

(10) I have learned how to think critically when making the product.



Generic skills

(11) I was able to think creatively during the process of making the water
purifier.

@ Strongly disagree
@ Disagree

) Agree

@ Strongly agree

www.padgeaphics.com



Positive values & attitudes

(13) | have learned to be persistent and not to give up easily when making
the product.

(12) I have learned how to respect other people when doing group
work.

Respect for others
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Impact on




Reflections on teaching

An authentic context was provided for
students to apply English in content subjects.

Students developed persistence, curiosity & a
sense of ownership through the Engineering
Design Process (EDP).

Teachers played a facilitating role to support
students’ learning.

The lesson provided a ‘risk-free environment”
where creativity & innovation can flourish.



Possible entry points for integrating English.into

STEM education

Getting together with Supporting students in

the STEM conducting a research topic
group/committee to on a STEM project through
know more about the finding related reading
STEM projects the materials (e.g. magazine,
school is working on etc.) newspaper,

Helping students present procedures
for making the products, problems
encountered and possible solutions
through speaking & writing activities
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