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Developing Cycles of Teaching and Learning

‘
SETTING THE CONTEXT

 Working with prior knowledge:
- Particle theory
- Concept of gas pressure
- How a force is set up from gas pressure
* Informing what the new knowledge is:
- Explaining how gas pressure difference results in a net
force, which is applied in various ways in our lives.



Suggested Cycle of Teac




Break up the content into manageable bits and

make the thinking visible

T ——_——

When we teach new knowledge, we break it up into manageable bits by
asking sets of content-specific guiding questions, which construct the
knowledge for the students.

In other words, there is pedagogical resonance because the way that the
teaching unfolds resonates with the unfolding of the knowledge.

By doing this—asking the same set of knowledge-specific guiding questions
repeatedly over the teaching and learning cycle—we scaffold the students’

learning.



Provide multiple ways of making meaning and a

seguence that provides a macro-scaffold

T ——_——

We provide multiple ways of making meaning such as: experiments,
simulations, diagrams, videos, sequences of spoken and written guiding
questions.

We make sure the sequence of activities and knowledge move from the
simple to the complex, the concrete to the technical and abstract—in this
way, the students’ are scaffolded in both their language and their

learning.



St Francis Xavier’s School, T.W.
Science Learning Circle — Lesson Plan
Teacher: LAM Class: 1B Venue: IS Lab (2/F) Subject: I.S. Date: 25 March 2014
Topic: Application of gas pressure
Content objectives:
1. Students understand the size of the “force” given by the atmospheric pressure (Magdeburg Hemisphere, rubber sucker)
2. Students can apply the particle theory and their knowledge of air pressure to explain an interesting phenomenon, e.g. The
inflation of a balloon in a bottle by sucking out air from the bottle.
3. Students can apply the particle theory and their knowledge of air pressure to explain the working principle of some common

tools, eg: a rubber sucker, a vacuum plastic bag

Language objectives :
1. Students are familiar with the technical and abstract terms used to explain gas pressure experiments.
2. Students learn the language resources needed to explain cause and effect.

3. Students can write a sequential explanation for the change in gas pressure.

OBJECTIVES TEACHING FLOW REMARKS

N

Motivation Pressure gun demonstration [ 5 min ] Modelling

Please refer to
1. Magdeburg Hemisphere [ 20 min ]
th e | ast pag e a. Video [ 2 min ] http://www.youtube.com/watch?v=9iRkPiaFmVs Modeling & deconetnucion

b. Demonstration [inviting Ss to be involved; 5 min]

c. Detailed explanation of Magdeburg Hemisphere: 13 min, with Q&A]

2. Balloon in a bottle expt. [ 8 min] ; WS 1: Filling the keywords

a. Demonstration [ 3 min], one with a hole; the other without a hole
Guided construction
b. Finding out the causes and effects [ 2 min]

c. Group presentation (1-2 groups) [3 min]

Development

[~53min] 3. Rubber sucker [ 9 min]; WS 2 : Sequencing the explanation

a. Student experiment [ 3 min | Guided construction
b. Sequencing the causes and effects (Group discussion) [ 3 min]

c. Group presentation (1-2 groups) [3 min] (with support)

4. Vacuum Plastic bag [ 16 min J; WS 3 : Writing their own explanation
a. Demonstration or video show [ 1 min ]
b. Finding the causes and effects (Group discussion) [ 3 min] Independent construction
c. Group presentation (1-2 groups) [ 12 min | (without support, A3 sheet

per gp)

iti i i inci 1. Guided construction
Consolidation 1. Writing an explanation for the working principle of a rubber sucker.

[ ~20 min] 2. Writing an explanation for the working principle of a vacuum plastic bag. 2. Independent construction

Passage writing for the working principle of the pressure gun. Independent construction

Homework
Show the diagram of the internal structure of the pressure gun [ 2 min]




Language objectives

T ——_——

1. Students are familiar with the technical and abstract terms used to
explain gas pressure experiments.

2. Students learn the language resources needed to explain cause and
effect.

3. Students can write a sequential explanation for the change in gas

pressure.



Motivation

Visible language

Example 1. Magdeburg Hemispheres

Questioning based on a set of guiding questions

Resonance and consolidation

Students’ work



WS 2: lmmoxpliinmomddngpdmmofwmym J

(With hints for the guiding questions) Sequencing 185

1. Rubber sucker : used to hang light objects on a wall

wail Action : The air inside the
—=> rubber sucker is forced out

—— by pressing down.

Armospheric '—"",
Air pressure Inside the

Prum(==0)
rubber sucker ([ < )

The pressure outside is the

atmospheric pressure

I !v on the val
Woddng principle of a rubber sucker :

Descriptions of events | “Guiding questions
Cwst We force out the air inside the rubber What is the action?
’ sucker by pressing it down,

—_— -




Woddng principle of a rubber sucker : Guiding questions

...... =
wdntrbypresslnandown
T e | |
fffect inside the What is the change in the number
mmbt'o"""‘"““ of air particles inside the rubber
rubber sucker decreases. sucker?
‘ 3 _ llncmordmasc?)
 Effect 2 mummnam&
The air pressure inside the sucker pressure inside the sucker?
| - decreases, (increase or decrease ?)
Offect3 | Try to compare the air pressure
The air pressure outside the rubber sucker inside and outside the rubber
Is higher than that inside. sucker.
(%5 the aw pressure outside the
sucker higher than or lower thon
L that snside ?7) -
: mwﬂlhamndueg

| The rubber sucker “sticks” firmly onthe | il tl Bttt
wall.




)@( I n te g mted' 5 Cle nce jippﬁ(aabn qf air pressure

Name: ( ) Class: __|_  Group:  Date:
ws 3 « | How to explain the working pﬁnf:i—bie of everyday tool8|:J
o (Without hints for the guiding questions) 18-S

2. Vacuum plastic bag : used to reduce the space occupied by a blanket

Result: Action:

The space We suck out the
occupied by air inside the
the blanket bagbya
reduces. vacuum pump,




Working principle of a vacuum plastic bag :

!

__Events Descriptions of events Guiding questions
' Cause ‘ ' Rkt ’ | ~ | Whatis the action?
\ ¢ VI AL
; Ll : g
Effect 1 | ‘, | / | What is the change in the number
' of air particles inside the plastic
(| bﬂ‘?
Effect 2 O ,‘ ' | What is the change in the air
| pressure inside the plastic bag?
Effect3 |, . Nt Try to compare the air pressure
" P inside and outside the plastic
1 { PrICiin | " 1 ,‘bog.
— R aTA Y Ty N
Result | | What will happen due to the air

71




Working principle of a vacuum plastic bag :

—

Events Descriptions of events Guiding questions
Cause | U sud "t #h @ g ol A | Whatis the action?

| Effect 1

Effect 2

What is the change in the number
of air particles inside the plastic
bag?

N potssne  unicds Mo What is the change in the air
ba B deacass pressure inside the plastic bag?
NMadlie fug

Effect3 | +fe a4 sulaaed A tlstee | Try to compare the air pressure

M b)) Aar. ok inside inside and outside the plastic
bag.

Result J L A w A of% @ What will happen .due to the air

wl o A o | esred
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WS 1 |How to explain the inflation of the balloon in a bottle by

* | sucking

.

Explanation of the inflation of the balloon:

Descriptions of events
o (EMfect 1)
Lﬁm s the
i the
of air porticles
the botgle?
Q — —

Cause 2 (Effect 1) —— =3

[ %




Explanation of the inflation of the balloon:

Descriptions of events
1" Event (Cause1) Jma G ; — (Eflec1)
When we suck out the hongeinwe | the number;f\alr =
air inside the plastic ;:::'mmh’ Particles inside the
bottle from a hole, 1 bottle decreases,

outside the bottle becomes
higher than that inside.

I Caused (EMect 3) What will Result{Effect 4)

hoppen due to |
Since there is a - l the air pressure | SOME air enters the

j -—-»'“ balloon and the
|

. balloon inflates




More everyday language resources at the start

suck away air -->  fewer air particles

inflates

collapses
deflates
sticks to




Individual work -~~~ Groupwork -~
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HW How to explain the working principle of an air pressure gun
(Without hints for the guiding questions) ‘
Air Pressure Gun 5 ,_l“"‘"‘"‘“
Preparatory Mode : Card -_-‘ Carg
[Froet) {Eed)
Wooden
v | I—
Firieng Mode - .C"’v _ <= Atmongheric
-t.lhm
Working principle of an air pressure gun :
Proparation mmommummd
mmgum«um
Cause We suck cut (draw out Jar imside the What s the action?
(Action 1) pressure gun by a vacuum pomp.
tffect1 The bullet gogs Nt the tube and reach the
e position of the pin,
T Caute %uu&td‘um-cdn
(Action 2)
thmawwmm
: 3 Vacuum pump. AR Y
Efect 2 Ayl (L1655 | Whatisthe in the number
Th m.\l:i o B fr 1S, |t famst
‘._n&iwm ol X
The o prasine  Tasloe fhe What is the change in the ol
‘e Prastufe (3us. ofl ((,ﬂ&%A peessure inside the pressure gun?
Wead T o pESWE MJ& L aun | T to compare the girpressure |
inside and outside
18 Io,m Senstaide e e
Cause We remove the card covering the end What is the action?
‘wuool) nllur.
Effect S :PM M % owul‘l Y\ (A 1000 | What will happen due to the air
,P[I:{o ST pMS\-IQ lJ QK“\' peessure Gifference?
Result The buliet “tres out.| ¥ What will happen dug 10 the ol
pressure difference?

| P,

e el




HW : | Passage writing

:snpshmm
1. Write down the causes and effects step by step.
2. MlenkaandM
: When/H.....[Cause )......, .....[ Effect )......
'I'ypoll: weree [ COUSE )., 30/ thus [ hence.............( Effect )......
el Cause )......, therefore / as a result......[ Effect ).......
Type Wi : ... Effect )......, because ........[ Cause )......
Since/As...... (Cause ).....,......{ Effect ).....

Instructions : Starting with the action 2 on the table of the working principle on the previous
page, write a short passage about the working principle of a air pressure gun,

We draw out the air inside the preswre gun eonﬁnoouﬂv by a vacuum pump,

go So, . rumbar of o3c amhxlu_m&_ihﬂm_ﬁm*_
dhe_mc p{LSQwL de ee,sm\ Theedoee , e a%c ‘Sestne wnsidle
78 lote fhed thel, outctde. b
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lr\’fo mr hee Biafe afm g, puxSm_ﬁLMl.ﬁ
bs Ao fesudt |, the balldl e :_—
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4 When we sack out the air from s engey seft-drink box, £ collapses,

To mouth

We sack out the alr inskde e
cmpty soft-drisk box with 3
raw

“Complete the following tabie 0o the principhes of this evest (a04 ssitable connectives) 1 (10 marks+ 2 marks)

. Guidhgq Twm
- eldie auestic
_— -.“f-.x,. YENEEH VG |

Py, 7 ' '
el | Ahs pumlOl of QWU /"'&%\-umwumndcqa
| e bﬁ‘d)\"“&m Alertan particler imide the soli-drink bov?

Effect? %@Z'WM% Ay - prind Wiat i the chenge in the air pressare

/‘ Imilde wolt-drink box?
Effect 3 -{Em % 4 el M-{M,l’qhmm&muﬁ—é
Oudaidy catiide sodt-drivk b
Effect 4 A net farce polating laward s resulted from the What is the direction of the aet force
differeace in xir pressere between lnside and ostaide. revalted from the air presaure differeace?
3 (Paintng bewerd ov peinting oatward)
Result M /tcag; Ay Lox. % What will happes due & the nes force?
1 r B =11
\ 4 = 3



2. The following diagrams show that a ping poag ball inflates afier heating up s water. By using the
Aimetic theory end the concepty abowt aiv pressure, we cam explam this phenomenon,

Clirele the suitabde wonds to complete the explanation and the questicns,

Cause | We put the collapsed ping poag hall in the hot water.
Effect 1 mmmbm@éguh@rum
4= :
Effect 2 mwmmummw@m
Effect 3 mwmmumn@m
Efect 4 Amfmwmmwhhdmﬁdm

Resulr mﬂgmwl(ﬁdﬁa.

(®) In fact, when we put the collapsed ping-pong ball keto the hot waer, both coergy tramfer and
energy conversion will take place, so that there 33 a change in the movement of the air particles.

(1) Whart is the energy transfee? (3 marks)
e T
/,

(i) What is the encrgy conversion 7 {2 marks)

r@kwmwwimmummm
b
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Happy SFXS teachers and students



