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* In 2021/2022,

School level /
Subject level

Gifted Education Team

Level 1: School- | -
based whole- -
class teaching

major concern

staff development day
programme

designing tiered
assignments

EDB Gifted Education
School Network (STEM)
2021/22

talent pool

Level 2: School- | -
based pull-out
programmes

courses / competitions;
arranged by various
subjects

workshops for more able
students

Level 3: Off- -
school support

courses / competitions;
arranged by various
subjects

nomination for HKAGE
membership & online
courses

summer programme at
tertiary institute




Gifted Eaucation at HGSS

* In 2021/2022,

School level / Gifted Education Team
Subject level
Level 1: School-| - major concern - EDB Gifted Education
based whole- - staff development day School Network (STEM)
class teaching programme 2021/22
- designing tiered - talent pool
assignments

The Three-tier Implementation Model for Gifted Education

3E
Exceptionally gifted students

2C 2D
Students with specific talents or Students with outstanding
outstanding academic results performance in specific domains

(Differentiation)
(Infusion of

1sion of core gifted education elements) Students with outslanding pcrformancc
All students in indivi ~ademic subiects
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* In 2021/2022,

at HGSS

School level /
Subject level

Gifted Education Team

Level 2: School-
based pull-out
programmes

courses / competitions;
arranged by various

subjects

workshops for more able
students

The Three-tier Implementation Model for Gifted Education

3E

Exceptionally gifted students

Students with specific talents or
outstanding academic results

¥ i

2D

Students with outstanding
performance in specific domains

(Infusion of core

1A

gifted education elements)
All students

1B

(Differentiation)

Students with outstanding performance
in individual academic subjects




Glfted Education at HGSS

* In 2021/2022,

School level / Gifted Education Team
Subject level
Level 3: Off- - courses / competitions; |- nomination for HKAGE
school support arranged by various membership & online
subjects courses
- gifted programmes at
tertiary institute

The Three-tier Implementation Model for Gifted Education

3E
Exceptionally gifted students

2C 2D
Students with specific talents or Students with outstanding
outstanding academic results performance in specific domains
1A 1B
(Differentiation)
(Infusion of core gifted education elements) Students with Outslandin2 pCI'fOI'lTlﬂI]CC
All students in individual academic subjects




Gifted Education at HGSS

The Three-tier Implementation Model for Gifted Education

Level 3
Off-school support 3E
Exceptionally gifted students
Level 2 2C D
School-based pull-out Students with specific talents or Students with outstanding
TR outstanding academic results performance in specific domains
1B
Level 1 1A (Differentiation)
School-based (Infusion of core gifted education elements) | Students with outstanding performance
All students in individual academic subjects

whole-class teaching

General
(General Enrichment)

Curriculum Content

Specialised
(Specific Domain)




ADbout the class

L/)
L/)

Subject Chemistry (EMI)
Level Secondary 4
Class size 32 students

Composition

~1/4 studied IS(Chem) in CMI in S3

Learning
diversity

(1) Adaptation to using EMI in learning
(2) More able students

Lesson time

6 lessons/ week; 25 mins/ lesson (half-day)
(1 more lesson from this school year)




Lesson planning

Subject Chemistry (EMI)

Level Secondary 4

Topic Unit 2 Atmosphere: Candle Investigations

Duration 1 hour (double lesson)

Date of the 30 November 2021

lesson try-out

Learning Knowledge

Objectives - To apply factors affecting the combustion of candle wax in

an unfamiliar condition.

SKkill

- To analyse and interpret experimental data and form a
justified claim.

- To evaluate and revise hypotheses based on new
empirical findings.

Attitude

- To appreciate the nature of scientific inquiry and discovery.




Lesson planning

Prior knowledge | (1) Composition of air

of students (2) Tests for oxygen and carbon dioxide
(3) Conditions required for burning

(4) Word equation of burning fuel

Highlights of the | Cooperative learning (experts groupings &
lesson design jigsaw groupings) and construction of
evidence card which helps nurture the
creativity and higher-order thinking skills of
gifted/more able students

Differentiation (1) Tiered assignment
Strategies (2) Learning stations

employed




Lesson planning

setting the scene

- Part 1 — The Experiment of 3 Candles

54 Chemistry
Chapter 2 — The atmosphere
Experiment Worksheet

Name: () Class: 4 Date:

Part 1 — The experiment of three burning candles

/ . . \ 1. What are the THREE essential conditions for burning?
Revising basic

and

concepts from

Junlor SClence 2. Complete the word equation for complete combustion (burning).
- conditions for fuel + oxygen > *
burning / \
_ fuel / Refer to the experiment of three burning candles below and predict which candle(s) will go off fir Mak|ng a pred|Ct|0n 0
hydrocarbon o 3. Which candle(s) will go off first? [] Students’ answers:

- word equation ™ A Candle A _
\ q / B. Candle B A 2
C. CandleC B 0

D. The three candles go out at the same time
C:0

\ D: most students /

4. Explain your answer to question 3.
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Setting the scene

Now, your teacher will show you a video of the experiment of three burning candles.

5. In the video, which candle(s) went off first? How much time did it take for it/them to go off?

Does the experimental result agree with your prediction in guestions 3 and 47

Students’ answers:
Oxygen was used up

Why does the
longest candle
go out first?

11



_esson planning

esign of tiered assignments and fiexible groupings

« Part 2 — Expert Groups - The 4 Learning Stations

Part 2 — Learning Stations

Each of the four students of the group will go to the four learning stations as assigned. Follow the steps
and complete the tasks in the following parts of the worksheet. You will have 15 minutes for the tasks.
When the time is up, return to your original group and present the new information you have obtained at

the learning station to your group members.

A
A

Low cognitive _ _ High cognitive
demand task " demand task
For average students For more able students 12

>

>




Lesson planning

Design of tiered assignments — Learning Station A

Part 2 — The 4 Learning Stations A|A

Task(s): A | A

— To investigate the relationship between the
height of candles and the burning time of
candles

Expected outcome:

— To complete a variable table

— To draw the experimental set-up

— To compare the similarities/differences between
the two experiments

— To come to the conclusion that “the length of
candles does not affect the burning time of the
three candles”




Lesson planning

Design of tiered assignments — Learning Station A

 Part 2 - The 4 Learning Stations

 Students’ works:

1 Complete the variable table beiow for the experiment in the video:

Independent variable | endent variable | Cnﬁtronidwnﬂihles

~ (the only variable that is changed ?_ff:- i ﬁﬁi‘ Wﬁﬁéﬁduﬁﬁi  (variab Bt 0
: b?fﬁr@ﬂwe;perimen‘t hegins) _thesame) -~
Lkt of  Candle 'hm of  Candli g n% Fa-;{L of C-*clle, P
£ o bad of  (adle -
e of s W
P /—
| i 4
2. In the box below, draw the experimental set-upgwﬁffa;;ﬁlng] as seen in the video. - able to com plete
g - variable table
‘ - incomplete drawing
ﬁ - able to draw
— conclusion from
video
& In the video, which candle(s) went off first? How much time did it take for it/them to go off? /
Cadle & 5 o Jetady

4, What conclusion can you draw from the video?

The __ hishe- _{higher / lower) the candles are placed, the &ﬁs _ {faster / slower)

the candle light goes off.
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on planning

I'tiered assignments — Learning S

Station A

A

 Part 2 - The 4 Learning Stations A
’ .
« Students’ works: A
5. Consider again the experiment of three burning candles.
(a) How does the experimental set-up at Learning Station A differ
O from this experiment? : iy | i
Fe There is w0 A .00 Aen  blicics  (74ce undlr
{ Y LY i R [T F . L -Ir- o J‘
| & : 1ind fonale . Tl | -*'}-'-"!-‘.JF 'f Cangil 2k !T )
< f (b) Do the two experiments have the same results? ' W
L "-ip H'
A B C :
(c) What can you conclude from {a) and (b)? _
The _\Pnath e Cand'l
does not affect the burning time of the three candles.
N
5. Consider again the experiment of three burning candles. . -
(a) How does the experimental set-up at Learning Station A diffe
= from this expertment'-" [ - , .
P I |k |I o 2l ab, &t 'T_:-“ g [ _'__."_I.‘l 1[4 f:’, |_.::‘ :-J.-_..JJ.._XE ;lu""_l'-'lﬂﬁ- .
s A Al e Lenglle. -
| A
1R (b) Do the two experiments have the same results?
I L ‘l*«"
A B C
(€) What can you conclude from (a) and (b)?

1‘ ’? ./_',_.'..'_'fJ'

The l* 4fh

does not affect the burning time of fhe three candles. I

A

most were able to
express ideas
effectively
(drawing of set-up
could help the
weaker ones)

all were able to
compare the two
experiments and
draw conclusion

15



_esson planning

Design of tiered assignments — Learning Station B

 Part 2 — The 4 Learning Stations
« Task(s):

— To investigate the relationship between the
initial length of candles and the burning time of
candles

 EXxpected outcome:
— To complete a mini experiment

— To compare the similarities/differences between
the two experiments

— To come to the conclusion that “the length of
candles does not affect the burning time of the
three candles”




_esson planning

Design of tiered assignments — Learning Station B

Q

 Part 2 — The 4 Learning Stations

 Students’ works:

Results:
il e A ~ Bumingtime of candle (s) |
candle (cm) THall | Thalz | Trai3
W '_}_2) . 1,2) Lf' 'b\ =
b ~ B BN il 945
h.b, 5.5 158 \ 5

-
- discrepancy between some sets of data
- source of errors: CO2 accumulated in beaker
\_
.
Remedy:
- showing video of the experiment
\

17



plan

ab

Part 2 — The 4 Learning Stations

Students’ works:

ning

Design of tiered assignments — Learning Sta

{a) How does the experimental set-up at Learning Station B differ
from this experiment? .
i fnent e sveval tine
in the some bedker while at Iwmm Sf’mJﬂor\ B 4’n§e m;.clle,s#me ,
Covered by o beaker Sepanc
(b) How does the experimental results gt Learn?ng Station EA iffer Y

from the results of this expenment'-‘

In i QM}ETM Eand\ﬁ A m

Boes out Firgh /Howevef. Ta)

lea.mm S-hcl’mr‘- Bl he condles M” goes ot almost ok the same

(a)

(b)

(c)

time .
(¢}  What can you conclude from (a) and (b)? ,
The condles  will goes ot gt e  came time 4 H\E}r
pwrn u%mc&fh;
F

How does the experimental set-up at Learning Station B differ

from this experiment? 2 ;
Coati % s vy 5 0wy Candly e Jay

Yt +he wyﬂ-@"ﬂ,m%@tﬂ[ "..“L{_} By E "fl’“k‘r’"w

How d“%ﬂ%lllg expjerlmental\fresu[ts at Learnmg Station B differ
frnm the results of this experlment?

b, "75’5 AWM 7 oxhorTuatil, Tz,
out: 2 The, émme  time., X

What can you conclude from (a) and (b)? :
The \epaths of the caudles s wop  {he veadon

T‘I}V the f{'*ﬂif‘?ﬂrﬂ diawati —,?L ﬁ?.rtﬂ"' N " - A
\ LY

candles go

all were able to
express ideas with
some details

all were able to
compare the two
experiments and
draw conclusion
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Lesson planning
o ff:

Design of tiered assignments — Learning Station ©

 Part 2 — The 4 Learning Stations c| ¢
. Task(s): Gl

— To interpret the temperature-time graph from the experiment
 EXxpected outcome:

— To realise the temperature of the upper part of the inverted jar e
was higher than that of the lower part

— To deduce that hot gas rose to the upper part of the jar

— To, possibly, deduce that the upper part of the jar had a higher
amount (concentration) of CO2 during the burning of the candles

Experihental set-up:

| Temperature-time graph: B
|l

Temperature sensor

F @
.'b Y

N

!
|
!
|
Al
|
x| A= -

Temperature (°C)

Time (s)




Lesson oJanmmg

Design of tiered assignments — Learning Station €

. . C C

 Part 2 - The 4 Learning Stations
C C
« Students’ works:
2. Suggest a reason why the temperature is the highest at the position mentioned in Question 1.
Hﬂt MY Tues. car bon é] I.',*.«.[‘_fif ipsfs
2. Suggest a reason why the temperature is the highest at the position mentioned in Question 1. B =
_sensoc o S highe

2. Suggest a reason why the temperature is the highest at the position mentioned in Question 1.

- all were able to explain the graph with
their prior knowledge that hot air rises

20



Lesson planning

Design of tiered assignments — Learning Station €
n n C C
 Part 2 - The 4 Learning Stations
C C
 Students’ works:
3. Study the three curves in the graph. It can be seen that the temperature at all three positions
a, b and c goes down after t = 16 s. Suggest a reason for th'f' : .
C"\;'{ oh -‘hm S Als ACIILY \Ep\-.m y % i. lo,  Tha, U

N
- upon highlighting the role of COz2 in this experiment, a few

students managed to retrieve their prior knowledge of
density of the gas, which would help explaining the results
from Learning Station D

3. Study the three curves in the graph. It can be seen that the temperature at all three positions
a, b and ¢ goes down after t = 16 s. Suggest a reason for this.

(uieSie T'a%ed uo g uonsenb peay IUIK)

- afew students tried to explain the experimental results with lack of Oz

- yet, this can only be proven/ disproved in another experiment
21



Lesson planning
| C

Sign of tiered JSS]QIJMJ:’IJEy — Learning Station D
- Part 2 — The 4 Learning Stations b D
. Task(s): D | D

— To find out the colour change of hydrogencarbonate indicator
at different concentration of CO:2

— To find out the concentration of COz2 at different positions of
the inverted gas jar

 EXxpected outcome:
— To complete a mini experiment

— To realise that more CO:z2 is produced when a larger mass of
baking soda is used (Note: Students have not yet learnt
reacting masses.)

— To deduce that the upper part of the jar had a higher amount
(concentration) of CO2 during the burning of the candles

22



Le 255y on planning

ssignments — Learning Station D

Bottle cap filled with
hydrogencarbonate indicator




Lesson planning

Design of tiered assignments — Learning Station D

 Part 2 - The 4 Learning Stations

 Students’ works:

carbon dioxide the largest? At position
Suggest a reason for your answer in Questi

1. Refer to your findings in Part 2.1. In the video, at which positions (A, B or C} is the amount of

......

e p&f@%’i/ah B ﬂ#'ﬁlfﬁm ;ﬂ(ﬁi Shstus p ok
hoe fle Uryort puoid P20 a% Cﬂrlﬂn dnole.

- all were able to point out
the different amount
(concentration) of CO2 at
different positions of the
inverted jar

o J

24



_esson planning

Design of tiered assignments — Cooperative Learning

* Part 3 — Presenting New Information, completing
Evidence Card and Reasoning

« Tasks:
— To report discussion results / experiment findings back in original groups
— To complete the evidence card

— To explain the experimental results of the 3 burning candles with the help of the
evidence card

Expert Jigsaw
A A A
groups groups
A A C
C C A
C C C
- Students of different expert groups had the chance to share
their findings to other students
Discussion was not dominated by certain students o5




Lesson planning

Design of tiered assignments — Cooperative Learning

 Part 3 — Presenting New Information, completing
Evidence Card and Reasoning

e Students’ works:
A The I":_Sll'l'l'.‘l Ale E.qulll'!"} ﬂ_”— .ﬂthﬂﬁd!i’{r‘ﬁ fester bhe E-““&Il": |_l‘3l"'f" 3068

(— ) o The fenly) Tadependert varToble (whak 75 T4 4o he chanqed 1Y Ts Hhe poition of

Yoe Names. - The burwing Fime T not affected by the length of enndlas ”,';‘:i-f{fﬂ/ |
1< 47 = $o ot ]
B J]’]-Hr.uv'-{ If'-is-l-b'l ot phadie tedige Feriimnf Frme JoEd '
les uk n seperate bealiers , the Homes eo off ot the
— —) ?ﬁl‘::ﬁ:li?{:‘nd[:uﬁl:! 4& e wﬁiﬁ% 7s et the rt&s}lﬁﬁr Hee é:ﬁmeﬂ’r dua tiom ot
[TTLT] ;
C lWhew e tamdle stard burning not Los 1aise up, euld ru.;u dutum .nn_dl et
(v dup M Bn d fovim eomvtrtien and 74 ol be wo o« j}},f-ﬂ Twgint
- ) 27 et aTv Ctarbon $ToxTded goes up 7 powbon dT0Tde 3 Kigher dencThy thon oth
fhe Jue- corbum dTeaTde Sinks (A3h-5L) > ComMoh BAs TH ATY /
B -ThE- lf.q.?ll:'-?l..ir O‘F "HHE h d[gseﬂﬂ-arbphlﬁ{'ﬁ Thd?f&‘{'ﬂ'r ﬂ* pl.ﬂgaiﬁb-'ﬁ 'f:*} ’+L'|£ P"I'.I';""

i ¥ vt e de sf ']L.’.“_i‘l'-'l_-aﬂ'_H
(— ) , Hhod s e Hhere pre wore ear “ % |

- More able students helped the others to
refine the presentation of their ideas
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Lesson planning

Design of tiered assignments — Cooperative Learning

Part 3 — Presenting New Information, completing
Evidence Card and Reasoning

 Students’ works:

Evidence Card
. | ToxT bau TR
| The burning Fwe 7o net offected | The leng th A the Mm@.‘ub lf‘wbu-.m d7 ;1 de .};ef CME}W:.
by e length of tandles 7y ot the reason for -ffa dewnsity - An o
Jifberent duration of purning us T BY
Independent variable is the Move cor bon dToxTde s o Controlled variables a'_refactors
factor that is set to be different fe Wghe s pesite that are kept the same in the
before the experiment starts. R : experiment.
(Given) ) @ (Given)
Fire triangle: Carbon dioxide puts out fire. Air contains 21% of oxygen.
Oxygen, fuel, high temperature
Relevant evidence was 1 (Given) @
chosen to explain the ; , —
phenomenon

27



Lesson planning

Design of tiered assignments — Cooperative Learning

« Part 3 — Presenting New Information, completing
Evidence Card and Reasoning
« Students’ works:

{incd cmrbm dmm[e ﬁf’f 3 Lqiqf’r EJFFE 5:?%!:1 ’%m uﬂw COWp 7 c’%&’rs 1+ M

1 ﬁfﬁ}r_ﬂ wilon MFH’J/{Q‘% m”t? éwﬂrﬁ& l.nf}l/f: }Z(//: ark ‘?f)f’f mfﬁ
mm The hishts! onlle - Landle A wen! off mf.

ﬁif’ﬁ::, JM’W gl o 1 o ¢
ﬂ&rﬂgfﬂ mrﬂ/m__c{m&m&'_ oS é Eé/f,’ ng Mﬂa JZ‘i E{rm:(ﬂa!{;’ t:.:wA C[ﬂwﬁ éf ffﬁﬁﬂ'fﬁ’ |
/j/{ﬂ’ ﬂﬁ# Mg g Z%E"*% (14 5‘&1/\5*4‘ A" a rfm/f rg gfarrzz nwd/é' f‘i‘.-".ﬂs -:HJ»ZL 74’.!-'2‘

‘*‘és‘Z[ Chfac f; ][;4;//; gpes mﬂ[

Bb»mw S

T,ﬂn gil e L.o} %0 f[ul{ —rLera e Wlgve (Aepow, fimr m{c it
'mq[vw ;zg_'hmu Cgirboh fidﬂm{f rmf«; gut fix 50 *ELri chuf’

4 Wil o [ﬂﬂ&?’f’l Mernﬁ‘u it giﬁ Tt 1 e e:ﬁbcmeai
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Teacher’s observations:

Students’ higher-order
thinking skills and
communication skills
were nurtured

All students were
engaged in the learning
tasks throughout the
lessons

Students’ feedback:

Group D students liked
the tasks and discussion

By infusing several GE

elements, all students

had the opportunity of
receiving gifted education

Students at all 4
Learning Stations
completed their tasks
more or less at the same
time

Group C students
wanted to conduct
experiments as well

Students were provided

with the chance to solve
a Chemistry problem in
an unfamiliar situation

More able students, in
particular, enjoyed the
challenging tasks

29



Thank youl!
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