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School-based Science Curriculum

() O bJ eCt I VeS : g::g:::‘;ﬁ?i::::;ﬁg respect Interest and curiosity of science
. ) - e - for life and environment
* Enhancing students’|scientific literacy|and

self-regulated learning ability by using
Innovative and technology-enhanced strategies

 Nurturing students’ positive values regarding
the respect for life and environment through
learning science

» Pedagogical strategies
* Predict-Observe-Explain (POE)
 5E instructional strategy
« | Self-directed learning (SDL) strategy

*|As a platform for Scientific investigations
and Eng i neering dESignS in S EM Self-regulated learning Conceptual understanding

abilities science process skills

Innovative and
technology-
enhanced
strategies within
and beyond
classroom




e-Life@KYC

A school-based STEM curriculum
e-Life: raising enthusiasm for life and value education
e-Life: enhancing environment literacy for the good of our Earth
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Theme The Second Life of Plants The Commitment of Green Pioneers The Eco-city
Topic Design and tailor-make a good Design and make an environmental- Investigation on the effect of
microwavable heat bag by using | friendly drip irrigation device for the  temperature on the change of
beans (Vigna angularis 4] &) for | growth of a pot of flowering plant vitamin C concentration using
the elderly (Viola tricolor = &)* self-made colorimeter
Investigation on the type of
Subjects| Science, Home Economics, Science, Mathematics, Computer metal on heat conduction
involved \Mathematics, English Literacy, Design and Technology Design and make a good solar
Topic Prepare saturated solution for Competition of gas powered jetboat S0 I
competition, and design and make using vinegar and eggshell powder as
an effective dehumidifier using environmental-friendly energy sources
dried leaves (Phyllanthus emblica
R EE)
Subjects Science, Mathematics, Computer  Science, Mathematics, Design and Biology, Chemistry, Physics,
involved Literacy, Design and Technology Technology Mathematics

*Species of the flowering plant is subject to the “One person, one flower” scheme



Microwavable heat bags for elderly

. . Overview
« Making presentation of a T S _  Revision of the mlcrowavable
STEM product — Face « Scientific Investigations (Science) heat bags =
* User manual =) 7

mask (Engllsh)

Mind-map

« Making presentation of the
microwavable heat bag and
user manual in a 2-min video

* Parents’ evaluation

« Engineering Design
(Home Economics)




Enriching Scientific Literacy iIn STEM

* |[dentifying the needs for the scientific inquiry
 Pollution problems of the disposal of traditional heat bags
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Enriching Scientific Literacy iIn STEM

* |[dentifying the needs for the scientific inquiry
 Pollution problems of the disposal of traditional heat bags
« Using microwavable heat bag as an alternative

‘ L T AR R, * Engineering Design: Tailor-made heat bags in HE with different size
e UBLE BT TAR R (small / medium / Targe) and material (thin cotton / thick cotton / thick
cotton with polyester?

« Comfortable
I USE FOR SORES & ACHES| |KEEPYOUR HANDS WiaRM| [HEAT YOUR BEP AT NICHT -I: h d_h Id
you will NEED... DON'T KNOW HOW TO SEW? FILI A CLEAN ¢ Easy Or an O Ing

COTTON SOCK WITH FILLER AN D
NOT sy
KNOTEND o W\ los

e
@ "
- LY

A B

+FABRIC SQUARES /RECTANGLES
OF DESIRED SHAPES/SIZES To ADD FRAGRANCE, JoU CAN MIX
(BESURETO USE COTTON.. VO, DROPS OF ESSENTIAL 0ILS DRY HERBS/
Sy THETIE FABRICY) JOU CAN SPICES, PRY ROSE PETALS AND OTHER
AUSO USE OLY TOWELS, WATHCLOTHS, | | (sre Q1AL Wi TH YOUR FILLER . PLACE
bl = IN SEALED CONTAINER FOR SEV ERAL
%’»":‘fl’;;,;,mm PAYS BEFORE USING IN POUCH.

S O oS NEEDLE+
x'éff‘[;';\ ’)F".{R",':;:,‘y ;HIEAD 13 E @ (=) @
CHOICE SEWING MACHINE $ S

() MAKE yoUR 2 FABRIC | [DFILLPOUCH ABGYT | [D REMOVE FROM MICROWAVE
?'EEESZNTDAPOWH o To /4 FULLWITH || WITHOVEN M1 TT o R

By HAND SEWING OR FILLER AND CLOSEEND| [TOWEL. KEEP WRAPPED
SING A SEWING o5 IN TOWEL WHILE HOT
e N UNTIL HEAT PACK 1§
MRS, 1 JUSTHOTENOUGH T0
PRESS AGAINSTIKINY
WITHOUT BURNINVG TO
WARM HANDS, REUEVE
ACHES, USEASPILLolv
WARMER,ETC.

« Scientific Investigation

* Proposing hypothesis /
research question

 ldentifying variables

» Designing procedure /
measuring method

* Recording and
analyzing data

S

(TuRN DMICROWAVE I-2 MIN.
W INSIDE NEVER (EAVE POUCH
ovT) UNATTENDED WHILE
MICROWAVING!

LEAVE ONE SIDE OPEN
50 you CAN FILLROUCH
WITH FILLER.

wonderHenlo s U folloa e cintthe BUMSARUGANA 110 E0F (ORI

Science Process skills




Enriching Scientific Literacy in STEM

* |[dentifying research guestion
 Determination of a suitable temperature range for the heat bag
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Which type of heat bag can stay in the suitable temperature l
0

Hot water

E Suitable range of temp
HE BE TE B OB

range for the longest period of time?

e N - 100% ~ NTS % .0 .00 TZ3~ fox (gees ik = — bl ~ 2 - x

Az 4 1B -1E T
A = |B|C|D|E|F
Class number Average

2 16 . .
3 Class number 12 3 4 5 | highest temperature that is comfortable 50 1 ks
4 ' highest temperature that is comfortable | 49 45 51 42 5 \ 4 50
5 [lowest lemperatue That is wamn enough| 23| 38| 46| | 27 1 lowest temperature that is warm enuugh IB51E 35




Enriching Scientific Literacy in STEM

* |[dentifying variables with the use of fishbone conceptual organizer

Controlled variables

Refine the performance

Ti f A of the heat bag by
Smeot Mass of beans | IR AN ke
microwaving ) in “revision stage

Independent variable

being investigated: Dependent variable

Size of bag /
Material of hag

Temperature change of
heat bag after
microwaving

Controlled variables

Component of g P )

: ower of _ Perforrmance /
artifact , , Kinds of beans

MICrowaving

outcome




Enriching Scientific Literacy iIn STEM

* Designing experimental procedure for scientific measurement

>));3 )))) ,) ‘ change for 20
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X min
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BN ODd | ([ Measure the
))77) )5 ‘.) ' | temperature




Enriching Scientific Literacy iIn STEM
. Desiging experimental procedure for scientific measurement

How can | make a long-lasting
measurements?

-~




Enriching Scientific Literacy in STEM

» Data collection and analysis
« Group data in google sheet - visualize group data into graphs automatically

s below

® SDL Microwavable heat ba.

d your group's data in the google shee +
# Record your group's data in the google sheets below
o ne B 2012061 s
»
4 Environmental
problems on using the + nene ®Af@ | waw | ABx &
disposable heat bags
© . .
@ Detarinethe utaie . Medium thick cotton
temperature range of
the heat bag %
I Recording data in google sheets
#®, Sclentific Investigation 7 s
1 Microwavable heat bag data_1B e ® “ 3
3 «
@ Doto of sclentific 5 _HN RE BA #X X IR W% H
Investigation @ P N . NS Be TmeNew. + W+ B I &A @ $- o M@ Y -5~ - ~ 4 Y
A . 3 ——Modum & Thick
7] Evaluation (Scientific % 2 o e —— ModumThick + Coating
ivestganon & eaium thiCk cotton
(mall = =
biok conon tick [ Time
oo onon, mickcomn [oummen | © Y * 3 4 5 & 7 % 9 W uwoB B oW WD W W N
8 with comng) 20
large Thick 0 41 &2 43 4) 43 42 41 40 9 I8 3 6 36 36 35 35 35 M 3 M . .
Medsur Thick O 41 s 4 & 4 @ 4 4 0 W W 39 38w 3 36 sy ¥ W I t CO a tl n ®
Group 2 oo 1
[Naverar
Size Ol | ik conon hick [ Tine
' s
mediuen o e I TR T A A S U I - U TR U U B U U
Lurge) it costing)
Seall thun cotion 55 54 35 55 53 52 SI 30 485 41 465 40 455 45 44 40 425 415 415 409 o o T % 3 4 3 ~ 7 = sy 73 W = ey PP 5 o T 7 7y
Senall thick coming 338 38 41 43 4) 43 a4 445 45 a4 4y &) 4 415 41 w5 3 5 — et o Ty = 5 = 7oy = 7Y o > r = % = % ~ = " =3 5
= =r L 1 _“"{‘:?:;“ | o « 2 4 a a 2 « w0 » 38 7 » * » » » 5 » »
+ B RecordDats =  Teacher ~  Groupl =  Group2 =  Groupd =  Groupd =  Groupd =  Groupé +  Group? =  Groupd +  Gr » (4] Time (min)
SDL Microwavable heat ba.
7 e Temperature change of heat bags in Group 6
J £

= Small Thick coffon wih coaling == Medium Thick cotian with coating

[ Environmental -

i ) small thick cotton

disposable heat bags

@ Determine the sultable

temperature range of B Recording data In gaogle shests = . . 3
the he g . WILtNh coatin
[ 5 Mirowavable heat beg deta_1B [usx Y a n = =
. Sclentific Investigation WK 4N ®Y W\ 4X EE IR ®M .
- @ BTN - NTS % o 1. mEEwd - 2 < B I & A & B te%e co@M@ V- I- iF- A
@ Data of sclentific a1 - ] o
Investigation A [ v e 3 W ' x L - M 3 " 9 : v v W v i
g 1 =
7] Evaluation (Sclentific 1 - 3 . n
B 2l P Medium thick cotton
i e i
N i __———*—”/ — =
" " y, T —— . .
" B : with coating
» 4 1
~ - 1
+ M | Groupl = Group? = Groupd -  Groupd =  Groupd =  Groups = Group? = Groupd =  Group? =  Groupl0 =  Average 4 :
a T t t




Enriching Scientific Literacy iIn STEM

 Data collection and analysis
e comparing group data with the aid of graph in a whole-class manner

AVERAGE temperature change of different types of heat bags

80 == Medium Thin

75 == Medium Thick

70 Mediuml Thick
Coating

65
Small Thick Coating

&0 == Small Thick

Suitable g 55 == Small Thin
g e %“ 40 /\\ Material: Thin cotton
etermined by —— _ —
the class *§ 30 / e = S
: 17
o ( Which type of heat bag can stay in the suitable temperature
j X range for the longest period of time?

Time (min)



Enriching Scientific Literacy iIn STEM

 Improvement of the

m eaS u re m e nt Wi th te C h n O I O gy 2. What improvement can be made to make the experimental result more accurate?

 Accuracy Vs precision

7 Switable tompenduee (35C-50C
7 kg it ZF ey wars.
1. Accordi; our res

(cr}!psf:llurc.
e B BORZIL

DOW@(/’@“WJC%M»%W%’” ...... 1Y o oty s

Common students’ misconception (even in textbook):
xThe result is more accurate if we measure again and take an average
of the results

Result will be more accurate: Result will be more precise:

2. What improvement can be made to make the experimental result more accurate?
13 9 o
Do the. Experimet.. agoin.. Bo. tedigp.. At i 0 o zly b

Conclusion:

Improved method Repeated measurement and take

(a)B he s within your group (choose cither one):
v i
The. ‘r"\ﬂdlm (size) heat bag / the heat bag that is made of thick Ootten (material)

can have longer period of time i in the comfortable range of

. . an average
Better choice of instrument J

(b) Based on the whole-class result:
Jhin.catten..is. the. best. matuied. L. kaap. e heat bog nesn.

Accuracy Accuracy X Accuracy
Precisinn ¥ Precision Frecision



| u
2022-2023/S.1/Science/Energy/Microwavable heat bag/P.7 I e r C I n S E M
Guidelines on the use of mobile datalogger L t a I

Measurement of temperature
® 1. Connect the infrared (IR) temperature sensor into the slot #6 of the datalogger as

shown in the below diagram.

CGroodl
7 Swit

- ?on?y

(S8

. Switch on the datalogger.

. Press keypad “6” to measure the temperature of the object.

& W

. Switch off the datalogger after use.

 Use of IR temperature sensor

QAL

Accuracy Accuracy X Accuracy
Precisinn ¥ Precision Frecision




» Enriching Scientific Literacy in STEM
 Evaluation on scientific investigation and the microwavable heat bags as
assessment for |earning Parent-evaluation on user

i _ R Peer-evaluation on
Self-evaluation on scientific investigations: group presentation AENRENETERaNS

‘microwavable heat bags

temperature change of heat bi | .

» Setting research question (Goal-setting) p—
* Designing investigation (self-planning) . p : |
* Measurement (self-monitoring)

Please ask either your parent or grandparent to evaluate your self-made microwavable heat

* Dat lysi ' '
ata analysis and interpretation (self-evaluat
bag. You should also provide him/her the user manual to follow.
s . Evaluation on the microwavable heat bag (to be completed by parent / grandparent)
) Pe e r- eva I u at I O n O n Please indicate how much you agree or disagree with the following statements about the
2 10 .
3 € 30 15.8 ]
c e user manual
s L 30 31.6 ]
2 € |
.iid =
. 1 ™
= 5
Fro, g |
204 i e
e : |3
3 3 2
A o [ - |
R\l
2 Thsula ) ¢ al | t ‘ 1 The microwavable heat bag is very comfortable to use. RO (i ‘ T !
@ | — BNt in S
) e which | — = ‘
A : |
1 \ . | 1
e 4 \
o b 0% ° 1 2 lasting enough. ‘
4 1ce of the microwavable heat bag is very attractive |
tior [ omear | [“ness - | % 59 | ‘ ‘ ‘
a8 50U Microwavatie hest ta s i ‘7 |
EY an O 2 onStatistic | V%
i - I S S S
"
} 6 | | 1 ‘ T
reliable.
o = — — — —t— 1
7 The design of the user manual of the microv ‘
S simple with enough graphic illustrations. Fibra: U : | | ‘ |
= | 2 et :
s |
L e
Parents signature FEEFF: UL L
Date B U4 1 067/ 2022




Enriching Scientific Literacy in STEM

* Final remarks:
* Provide students opportunities to recognize the need and aim of
Integrating scientific investigation with engineering designs
* Facilitate students to identify the research problem and variables
of investigation
 Allow students to self-plan the procedure
» Facilitate group and whole class-data analysis

* Provide chances for students to make revisions on their scientific
Investigations or artifacts

* Encourage students to evaluate their investigations
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