Using differentiated instructional strategies in whole- e
class teaching to cater for the learning needs of
gifted/ more able students in S4 Chemistry
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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




ADPEUT e class

Subject Chemistry (EMI)

Level Secondary 4

Class size 32 students

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

Learning (1) Adaptation to using EMI in learning

diversity (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 Investigation

Lesson Duration |1 hour (double lesson)

Date of lesson 30 November 2021

try-out
Learning (1) To explain a phenomenon in an
Objectives unfamiliar setting

(2) To evaluate the relevancy of the
physical and chemical properties of
gases to the given experimental setting
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LESSON planning

Prior knowledge
of students

(1) Composition of air

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

(4) Word equation of burning fuel

Highlights of the
lesson design

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

Differentiation
Strategies
employed

(1) Tiered assignment
(2) Learning stations




Lesson planning

SEtting the scene

« Part1-The Experiment of 3 Candles

54 Chemistry
Chapter 2 — The atmosphere
Experiment Worksheet

MName: () Class: 4 Date:

Part 1 — The experiment of three burning candles

/ o . \ 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 prEdICtIOH
hydrocarbon _a 3. Which candle(s) will go off first? ] Students’ answers:
- word eqguation / N A. Candle A .
\ g / B. CandleB A 2
C. CandleC B: 0
D. The three candles go out at the same time
A B C C:0

4, Explain your answer to question 3. k D mOSt StUdentS )

—




Lesson planning

SEINg the'scene

« Part1-The Experiment of 3 Candles

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?




Le» oniplanning
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DESIgn ofitiered assignments andfiexibie groupings

 Part 2 - Expert Groups - The 4 Learning Stations

Part 2 — Learning 5tations

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

demand task

4 High cognitive

demand task
For average students For more able students



e £550 N planning

[DESIgn ofitieredassignments — Learning Station A

Part 2 - The 4 Learning Stations A | A

Task(s): A | A

— To watch a video of another experiment of three
burning 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 ofitiered assignments — LLearning; Station'A

« Part 2—-The 4 Learning Stations
« Students’ works:

1. Complete the variable table below for the experiment in the video:
Independent variable | ~Dependentvariable | Controllédables
(meonlyv;ﬂibhthatkdnﬁa“ed i 1 (tﬁé"’ﬁﬁf G ':-,""'" 24 iy s that RE
before the experiment begins) T s i S O b > the sam SBEE
Lokt of  Gardle Jr{‘we of  Cardly qor ot Pes:, {L of C«d'e_ i
o / brard of (abd\ﬁ it
€ of o X
(
2. In the box below, draw the experimental set-up((w‘it'hl/a@llng) as seen in the video. - ableto complete
== : variable table
' - incomplete drawing
ﬁ - able to draw
— conclusion from
video
3. In the video, which candle(s) went off first? How much time did it take for it/them to go off? /
(wdle & Lo Jetad,
4. What conclusion can you draw from the video?
The I gl\u’ Ahigher / lower) the candles are placed, the &&"5 - (faster / slower)
the candle light goes off.

10



Lesson planning

[DESIgn ofitiered assignments — LLearning; Station'A

« Part 2-The 4 Learning Stations A | A
» Students’ works: A | A
5 Consider again the experiment of three burning candles.
(a) How does the experimental set-up at Learning Station A differ
from this experiment?
//’Q\\" Theye is w0 wmxden Llocls 17"%6 ch{ﬁr
) e rondle  tho l(’anh 0& tandle ﬂ/v/fz 10 Sama.
’{/l ‘ﬁ (b) Do the two experime ts have the same results?
A B C : €5 /
) What can you conclude from (a) and (b)? ] \
he_lenah o C il TEJ most were able to

express ideas
effectively

< Consider again the experiment of three burning candles. ‘ ' - (d rawing of set-up
(a) How does the experimental set-up at Learning Station A diffd Id hel
from this experiment? cou elp the

does not affect the burning tume of the three candles.

™ The  bipn oF thy coudle U peplud To Ggper weaker ones)
: nfed F the cadle : - all were able to
ﬁ (b) Do \(t?e two experiments have the same results? compare the two
I 1 €. ; -
A B C experiments and

(c) Wh an you conclude from (a) and (b)?

The (thth -+ the candb draw conclusion

does not affect the burning time of'ée three candles.

11



e £550 1 planning

[DESign ofitiered 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

Expected 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”
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Students’ works:

QN pPlan

SIgNMents — Leaming; station: B

arning Stations

Ning

Results:

Initial length of

Bumlngﬂme ofandle(s) :
candle (cm) Trial 1 'malz T T3
= 15 LY V) S
b ~ \5 Aseprny 7%@! Lhio
1.6, 5.9 asx 1y 5%
-
- discrepancy between some sets of data
- source of errors: CO2 accumulated in beaker
-
-
Remedy:

.

showing video of the experiment




[DEesign ofit

Part 2-The 4
Students’ works:

~m\ S
|_—.5‘§)
e

Learning Stations

SEN planning

[Earassignments = Learing; station B

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

from thls experiment?

iMen e et Qre covered Time.
in e some beaker while o learting Shﬁnor\ 3 he mndle:, are
y beaker Se&aw&ey
(b) How does the experimental results af’Learmng Statl

from the results of this experiment? /
In “\\S QXD?_YHY\QY\)Y (a\'\d e A \M“ A m‘d‘ '{!\rﬂ' HOWQVEY’ T\

learning shchm Ball the condles will goes ot almost a(k f\a Same
me.

(c)  What can you conclude from (a) and (b)?

les_will came _time 4 the
:\Q - “% Lum\ e — ¥ all were able to
e express ideas with
(a) How does the experimental set-up at Learning Station B differ - some details
from this experiment? ;
(atiov % seU %y §5 owg Candly v gy all were able to
Wit e envoenimetlal ‘):[’Mp ave thvey compare the two
(b)  How d‘é‘éﬂcéhgbexp\enmery\ltgél\‘r%sults at Leammg Station B differ experiments and
from the resultso this experiment? i
T 'W’E/ 6"5 9% TS em?vlmf’ﬁ‘m thf/f’J ﬁ{ndmé QDJ draw conclusion

out pu the same  time. =

What can you conclude from (a) and (b)? 1 ,
The 1onaths of e cand It s ik the _veason

T : .
b the lment dualion ol bupning X

! v/

14




Lesson planning

[DESIgn Gfitiered assignments — Learning Station €

Part 2 — The 4 Learning Stations |-© 1< ||~ "~
Task(s): cl1C
— To interpret the temperature-time graph from the experiment
Expected outcome:

— To realise the temperature of the upper part of the inverted jar
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

Experimental set-up: Temperature-time graph:

»n

Temperature (°C)
¥ 8 € £ 8 ¥ 2 £ & &

15




Lessonplanning

Pesignieitieredrassignments — LLeaning Statio
« 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.
H\){ MY T . cor bon :‘1 c\:{.fé‘ 0503
2 Suggest a reason why the temperature is the highest at the position mentioned in Question 1.
’ u X rses e & convectin . ﬂl&i‘ 0 ¥+ ) 5 JORY  u LL_Z/_‘ZL_”.CLLA»
_senser s higher
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

16



Pesignieitieredrassignments — LLeaning Statio
Part 2 — The 4 Learning Stations | © | ©
C C

Students’ works:

LESSEN planning

3.

Study the three curves in the graph. It can be seen that the temperature at all three positions

a, b and clgoes down after t = 16 s. Suggest a reason for th|s
wide

CN poh

A (e

! ¥t Baia
3 \' {L “ 1he (p Aty [ 17 Tha Uthe, conki ¢ S R BT et

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 c goes down after t = 16 s. Suggest a reason for this.

Urv 4

1

: duw 1
(‘wieBe 1 98ed uo-g uonsonb peay JUH)

- afew students tried to explain the experimental results with lack of O2
- yet, this can only be proven/ disproved in another experiment

17



Lesson planning

[DESIgn Gfitiered assignments — Learning Station b

« Part 2-The 4 Learning Stations
 Task(s):
— To find out the colour change of hydrogencarbonate indicator
at different concentration of COz2 —
— To find out the concentration of CO:2 at different positions of _
the inverted jar
 Expected outcome:
— To complete a mini experiment

— To realise that more CO: 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

18



>SSEN planning

SIgnMmMents — Leaming; Station o

Q)
)
b?

Bottle cap filled with
hydrogencarbonate indicator




Lesson planning

[DESIgn Gfitiered assignments — Learning Station b

Part 2 - The 4 Learning Stations
Students’ works:

Refer to your findings in Part 2.1. In the video, at which positions (A, B or C) is the amount of T .
carbon dioxide the largest? At position Ql 7 : S

Suggest a reason for your answer in Question‘1. X0 L N ’
Iﬂmﬂ._@oiﬁ.wf s Tl %LJ&MMM@ !L.;/ owlor ok A (S e

e pa(M/lu 2. "o thenn , that shoys positie

98 (losn /A

hove (7L-c WB@"{/ Mool P2D o cRrLM rl:sho(ﬁ

all were able to point out
the different amount
(concentration) of CO:2 at
different positions of the
inverted jar

J

20



Lesson planning

Design olitieredassignments — Cooperative Learming

« 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 21




Lesson planning

[DESIgn Gfitiered assignments — Cooperative LLearning

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

A e l‘:!‘jll'lt‘l Ale E.uw&'l""} ﬂf”- ﬂ‘tﬂa l'-Ed “Jf{r‘ﬁ Laster the E-““&Ilc hS""f" 3 Oe8

(. ) ok The fenly) Tadependert uarToble (hat 75 T 4o he chamed 1y Ts Hhe po<ition of
T e Homes. > The burwing Fime T wok affected by the length of anadlps rhuz_#:ﬂ‘)/
o ]
1< 47 = Fo ot ]
B .I_]r]-Hr.ln\J[ lpwadh U‘F chndle tadig Werpint Frme JOES '
les b n seperate bealiers , the Homes eo ofd ot the
—) iﬂﬁl‘::;hi. ibi«{:*‘d[:“;*;z fﬁu{-he mngﬁiei% 7s et the rt‘-&s;"'ujﬁr Hee é:ﬁmeﬂ’f duro flom ot
P i
c L.]L',;’!I.: -:’t"f., andle stmid b'J""""-"‘_j pet Loy rﬂ-T:‘-E’ U7, euld u!"d,;ru Aotem MH_-.‘! [41.4
(U Juvp AP 6n d foven comuvtrtion snd 4 wilb he w2 o gyen cwside
) L= et air (carbon dToxTde goes “P/ powbon doxnde L:&ktt dencihy ﬂnn:ﬁp
fhe Joo. carbon diexTde Sinks (Ah->L) - Commoh 08s Th ATY
D The colour of he hdmsemmbpmfg Todicoter 8% puEitfen W15 Ahe palest

' ot diexide of posiHTen
) , Haadsm o theig pre wore car b x f/' |

T

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

22



Lesson planning

[DESIgn Gfitiered assignments — Cooperative LLearning

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

Evidence Card
| The burning Frme 75 wet sffected | The leng th A dhe Mm_&m 'L{',.fbu-'n d”i_'ﬂde‘i' ::::‘ ::1;3}::
by the length of candles fo pot due reason For e fdensity w0

Jifberend duration of burning fus ™ o

© © ©

Independent variable is the More co bon diexTde Ts o Controlled variables are factors

factor that is set to be different fe baehe e pesitier 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 W (Given) @
chosen to explain the

phenomenon

23



Lesson planning

[DESIgn Gfitiered assignments — Cooperative LLearning

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

{inef  Covhm divnide Qﬂ‘ & A«J«er Jm;f@ than ofher (U7l 45 10 4ip,
it snks whon andles o Mmma while Wl aiv aye m//

TAM’/W/ . The A(&Lé’if /m’lrj/é? ~/ﬁnn//é’ A w?n 0// /rs

Thiag Jamasy el Le LoV, Al o
ﬂmﬁfe mr’/n_c(mﬂc{t_ﬁaes ﬁ') lef[ff ZZ/' ue,u 1{- 4mc(wjfv éao/ c{owh éf é(ﬂﬂﬂ'éf |

{][W Z%\k Z%GVB S‘Imfg Qa Eﬁsm'z, Zﬁ %mf cum/é m-p: ouzé /r:Z‘

“’98‘ 2( CQfa ¢.[o i[,,,,/// does au.'t{
‘S‘iﬁﬂ\lbé odlix s ,;mm le A 20 aW 7, :
Tﬂn o the lo&“lwkr %0 . 1'[11{ ‘fLBﬂ: are  Wove (Arpo, Olmy e &t

lme pac,.tww C&Azw\ (IAOH(’(f %K‘S aut fix 30 ﬁLﬁ ch\(ﬂf |
A’ wr{,t/\ b lzm@sft l/Le;qL{, WA 0‘% 'le;‘f, ih TL«E’. €)<,bcnrtxez_~i
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r‘l : &L - alay B al
Aftter the lessons...

L

Teacher’s observations:

Students’ higher-order By infusing several GE Students were provided

thinking skills and elements, all students with the chance to solve
communication skills had the opportunity of a Chemistry problem in
were nurtured receiving gifted education an unfamiliar situation

All students were Students at all 4

) : Learning Stations More able students, in
engaged in the learning ) ) :
completed their tasks particular, enjoyed the
tasks throughout the )
more or less at the same challenging tasks
lessons :
time
Students’ feedback:

Group C students
wanted to conduct
experiments as well

Group D students liked
the tasks and discussion

25



Thank you!



