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School of Science and Technology, Singapore

e The School of Science and Technology, Singapore (SST) is
a specialised independent school with a cohort of ca. 800
students. Entry to SST is through Direct School Admission.

e SST offers a 4-year programme that focuses on science and
technology delivered through an applied learning framework.

e Apart from a sound broad based academic curriculum, SST
also offers four applied subjects, namely Biotechnology,
Fundamentals of Electronics, Media Studies and Design

Studies.

e As a “Future School”, SST leverages Information
Communication Technology (ICT) pervasively to enhance the
learning environment of its students.
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LEARNING
IN A WHOLE
NEW WAY
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Images and videos in this presentation are used

with permission from www.shutterstock.com Sﬂ
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e Singapore has a world class education
system that it must continue to invest In.




e \What direction should teaching a
learning take in the future?
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‘Abundance’ mentality that recognises
multiple pathways to success needed, says
Education Minister

“While changes in the economy have created jobs
requiring specific skills and multiplied pathways, our
thinking about education and pathways have not kept up
with these changes,” [Mr. Heng said].

“One way the Education Ministry has tried to change
such thinking is through the Applied Learning
Programme and Learning for Life Programme, and to
create opportunities in every school’.

“Parents are beginning to see how each school can offer
something interesting and special,” [Mr. Heng said].
. hilomin, Tuition culture h , say MPs, Today, -
Saturday 79 March 2015, page 5. MediaCorp Press L. SSr

CCCCCCCCCCCCCCCCCC
OOOOOOOOOOOOOOOOOOOO



ArPLIED LEARNING AT SST




APPLIED LEARNING AT SST
Essential Question:

How do we engage, motivate and
prepare the students of today...

...to become the scientists and
engineers of tomorrow?

e How should we teach?
e How should they learn?
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10.8 seconds

Video

e How did you learn to ride a bicycle?
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How did you learn to ride a bicycle?

e Attend a lecture
about how to ride a
bike?

e Read a bhook
about how to ride a
bike?

e \Watch a video
about how to ride a
bike?

e Take a multiple-
choice test about
how to ride a bike?
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e Or did you Iearn to ride a blcycle Ilke this?
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e Or did you learn to ride a bicycle like this?
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e Or did you Iearn to rlde a blcycle like this?
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Video = 13.5 seconds

N gl

“Sclence” Is a verb.
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ArPLIED LEARNING AT SST

The Applied Learning approach guides the
SST teaching and learning process so that
the curriculum is delivered within a relevant
real-life context to ensure that learning
experiences are coherent, challenging and
aimed at developing the full range of a
student’s capabilities and talents.
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Applied Learning

real-life context
coherent, challenging

student’s capabilities talents
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IN A NUTSHELL
e Applied learning is the application
of learning.

e Students demonstrate understanding by
transferring their knowledge to solve novel
problems framed in a real world context.

e Students use critical and creative thinking
skills while they collaborate on solving
authentic problems.

e Guiding students to "think like a

disciplinarian” (think like a chemist). )
SSIC
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4 )
Why do |
need to
know this?
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4 )
Why do |
need to
know this?

It's tested
on the
exam.
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4 )
Why do |
need to
know this?
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ArPLIED LEARNING
LESSON ~PLANNING

e What do | want my students to understand?
e Why Is it Important for them to understand this?

e \What authentic problems can they solve with
the cognitive skills that they have learnt?

e \What authentic problems can they solve with
the procedural skills that they have learnt?

e How will they demonstrate their understanding
(beyond a grade on a pen-and-paper test)?
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The Six Facets of

Curriculum
Organisers

ArrPLIED LEARNING FRAMEWORK

Applied Learning

One:
Active and

Relevant

Three:
Community

Focussed
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Two:

Authentic

Four:
Integrated
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ACTIVE AND RELEVANT

e Engaging the learner as co-constructor of
knowledge and meaning.

e Providing challenge through rigorous
disciplinary content.

e earning by doing and experiencing.
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e Authentic Transfer,Task: Chemistry.

I\/Iolecular models.
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>

e Authentic Transfer Task: Shsics.

Mousetrap car. — P
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e Authentic Transfer Task Iibysics.
Mousetrap car. P
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e Singapore produced enough
food waste last year to fill 600
Olympic size swimming pools.

¢ In the recent years, there are
many enthusiasts who promote
recycling of kitchen waste without
affecting the environment. One of
the common terms is “Garbage
Enzymes”.

e As ambassadors for the
environment, the students have
been tasked to research on how

N M “Garbage Enzymes” work, and
¢ AUthenIL(} TE_anSfer educate their peers on their
Task: Biology. findings.

o

—_——
—
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AUTHENTIC

e Contextualising learning with tasks and
resources drawn from, and applicable to, the
real world.

e Developing multi-modal ways of learning.

e | earning synchronously and
asynchronously.
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e Students study the history of antibiotics and then
go on to make an test a semi-synthetic penicillin.

SCHOOL OF SCIENCE AND
TECHNOLOBY, BINGASDAE
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4 agar piates Impregnated with Baciius subdls
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Crime scene Investigation for
gualitative analysis.

POLICE LINE - DO NO CROSS

e Students analyse a compound found at a
crime scene to identify which anions and
cations it contains.

e Students then submit a forensic science
report to the police.
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e The body of a young man has been found on
Marina Bay Golf Course.

e The cause of death is drowning.

e You are provided with a sample of water from
the victim’s lungs.

e You are also provided with water samples from
Marina Bay, Geylang River (near a construction
site) and the sea.

e By qualitative analysis, identify the anions and
cations in all four samples of water and hence
determine where the victim drowned.

Ssi-
Map data © Google 2015, © Urban Redevelopment Authority Imagery 2015.
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- § .‘E‘ Name:
Sﬂ t‘g;f} Chemistry cass:_____
LAl e Date:

! !

TECHNSLEEY. SINEARSAR

o e Students apply

Guestion 1: Question 3:

[
A seven year-old| An 800 kg adult male requires 120 units kg™ of Epogen to be administered for anaemia, th e I r kn OWI e d e
suffering a compa secondary to chemotherapy. What volume of Epogen will you administer to the patient by
morphine sulphaty intravenous injection?
sulphate oral solu

o I T T | — - of mole
[ e ;"'_ .

— calculations to

A 42.0 kg femnale requires 10 meg kg™ of Digowdn to be administered every eight hours to
combat heart failure. What volume of Digoxin will you administer to the patient orally®

=\ drug calculations
==\ T and determining
& m._.. | the concentration

of electrolytes In
a patients’ blood.

Question 2:

AT0.0 kg adult m
production of neut
administer to the |

Clindamycin will you administer to the patient by intravenous infusion each time?
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Ssi-
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Experi to determine the Mass of Irendll) Sull

Introduction
Iron tanlets are prescrived for anaemia. A sngle iron tablets typically contains 200 mg (0.2 g) of on(ll) suphate
{formula FaS0,). This can be chacked by thration,

Heaith and Satsty
Do not allow any of the solutions bo come Into contact with your skin. If a solufion does come Into confiact with
your skin, wash the affected araa thoroughly with cold wates.

1]
2

3
4]

L

3

Accurately welgh three Iron tablets.

GING up the tEbIess LEIng 3 pestle and mortar and fransfer
he resuRing powder Inta 3 100 e’ volumetri: flask.

ke up o wolume using 0.1 moi dm™ sulphurc aci.
StppSr the fask and snaks well, Note at e outar
COGtNg of the tablets wil probably nat dissolve. This wil not
aract your results.

Pipette 25.00 cr’ of the Iran tabletsulphuric acid solution
Into & 250 cm'” conleal Nask.

Fill 3 burett wiih .02 mod dm™ potassium manganate(Vil)
(Formuia KMRO,) solSon and record the Infgal burette
reading.

FRun the soiLton of potassium manganateVil) from the
Burette Into the canical Mlask containing the Iron
tabletsuIphunc acid. During the reaction the purple colour
of the POLISEIUM Manganate{Vil) wil fage to colouriass.
Stop Me tiration and recond the fAinal burette reading when
herz Is a permanent pale pink calour in e conical Nask.
Repeat the itration untl you obiain results Mat are £0.10 e,

" ‘1‘ Nama:
) %ﬁ"} Chemistry ces
‘f.{ ¢ o Diate:

JEE— |

! I

in Iren Tablets

A
urette contains
pumpke polassium
manganatalvily

solution

R

stopaack

: sly ] | L
sanical sk ponkaing ., L
iron tahlets A e

suiphanc acid L=,

while papar —__ |

e Students
determine the
amount of aspirin
INn aspirin tablets
and the amount
of iron in iron(ll)
sulfate tablets by
titration.
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ArPLIED LEARNING AT SST
COMMUNITY FOCUSED

e Building a borderless community of
learners.

e |[nculcating respect for diverse ideas.

e Developing stewardship of issues in the
community and world at large.
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Atmosphere — Community Focus

e Which atmospheric pollutants are contained
within the yearly haze that Singapore
experiences due to “slash-and-burn” cultivation
In neighbouring countries?

e To what extent are paper facemasks effective
at removing atmospheric pollutants contained
within the haze?
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Atmosphere — Community Focus

Filter
[ | E 1 6 1 E 1 E
()]
Polluted : %: E’E“: f:;;: >0 > Clean
ﬁ |_I |_| |_| |_| |_| 1 ﬁ
Air In 's 1T 1B 15 15 | Air Out
~ I N ™M < O

e Students design a gas mask based upon what
they have learnt about atmospheric pollution.
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Separation and Purification

e Essential Question:
Why it is important for
these different
substances to be free
from contamination?
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Separation and Purification

To illustrate why it is important for food
and drugs to be free from
contamination, use your learning
device to search for information on the
drug thalidomide.

¢ \What condition was thalidomide
used to treat?

e \What serious health problems arose
from the use of thalidomide? Why?

e During the manufacture of the drug,
what could have been done to avoid
these serious health problems?



ArrLIED LEARNING AT SST
Separation and Purification

Thalidomide was used by pregnant women in the 1950s and 1960s to combat the
effects of morning sickness. The thalidomide molecule exists in two different forms
called isomers. One of these isomers was successful in reducing the effects of
morning sickness, but the other isomer was found to be teratogenic (causes
deformities in a developing foetus). Because the two isomers were not separated
from each other, many of the women who took the drug thalidomide gave birth to

children with serious physical deformities.

SCHOOL OF SCIENCE AND
TECHNOLOGY, SINGAPORE
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INTEGRATED

e [ntra and inter-disciplinary learning and
problem solving.

e Teaching for enduring understanding and
transference.

e Strengthening values, leadership and
citizenship.
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Acids — Emergency Response Team

e A road tanker carrying 30 000 dm? of an unknown solution
has been involved in an accident with another vehicle.

e The incident has taken place on a road directly adjacent
to a large reservaorr.

e The drivers of both vehicles have been stabilised at the
scene and transported to hospital for further treatment.

e The accident has resulted in the road tanker overturning.
It is currently positioned very close to the edge of the
reservoir, and Is leaking an unknown solution from a hole in
Its side.
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Acids — Emergency Response Team

e You are a highly qualified specialist in charge of a small
team of people trained to deal with the large scale spillage
of chemicals.

e You arrive at the scene of the accident 10 minutes after
the first police car and ambulance.

POLICE LINE - - 10 NO CROSS

e The area has already been cordoned-off, and members of
the general public are held back at a safe distance.

e You immediately notice that some of the unknown solution
IS leaking from the road taker into the reservaorr.

CCCCCCCCCCCCCCCCCC
OOOOOOOOOOOOOOOOOOOO



'

g

e P
-

"

' APPLIED LEARNING AT'SST

A

»

R

|




ArPLIED LEARNING AT SST

Acids — Emergency Response Team

e Your immediate task is to identify the unknown solution
that is leaking from the road tanker.

e Secondly, you should identify the hazards that the
unknown solution poses to your team and the environment
around the road tanker.

e Thirdly, based upon what you have learned about the
unknown solution, you should propose a rapid and effective
way of containing and neutralising the chemical spillage.

e Finally, you should submit a detailed scientific report of
your findings to the chief scientific officer:
christopher_slatter@sst.edu.sg
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ArrPLIED LEARNING AT SST
Acids — Emergency Response Team

e The meteorological office reports that a storm, bringing
heavy rain, will move into your area from the South-East
within the next 50 minutes.

e Consequently, you have been given a maximum of 40
minutes to complete this emergency exercise.
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LEARNER CENTRED

e Honouring student talents and interests.
e Differentiating learning experiences.

e Developing dispositions for learning while
learning.
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The Chemistry

of Love

SCHOOL OF SCIENCE AND
TECHNOLOGY, SINGAPORE
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v Hormones are chemical
messengers that travel throughout the
body in the circulatory system.
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v Compared to signals that are sent through the
body via the central nervous system, signals sent
using hormones have a slower response time but

have a longer lasting effect.
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Photographs of identical twin sisters with different oestrogen levels.

v Research carried out at the University of St. Andrews suggests
that women with high levels of the sex hormone oestrogen have
prettier faces. The findings make evolutionary sense because it
means that men are attracted to the most fertile women.
Oestrogen levels during puberty can impact on appearance by

affecting bone growth and skin texture. -
SSIL

http://news.bbc.co.uk/go/pr/fr/-/1/hi/health/4396230.stm SCHOOL OF SCIENCE AND

TECHNOLOGY, SINGAPORE
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Higher Oestrogen Level

Photographs of identical twin sisters with different oestrogen levels.

v Research carried out at the University of St. Andrews suggests
that women with high levels of the sex hormone oestrogen have
prettier faces. The findings make evolutionary sense because it
means that men are attracted to the most fertile women.
Oestrogen levels during puberty can impact on appearance by

affecting bone growth and skin texture. -
SSIL

http://news.bbc.co.uk/go/pr/fr/-/1/hi/health/4396230.stm SCHOOL OF SCIENCE AND

TECHNOLOGY, SINGAPORE



ArPLIED LEARNING AT SST
rPrROCESS FOCUSED

e Fostering higher-order-thinking through
critical thinking models and creative problem
solving strategies.

e Uncovering the heart of disciplines through
Inquiry.

e Teaching disciplines as a way of thinking
and doing.
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Higher Order Thinking Skills

e Roberts, J. L., & Inman, T. F. (2007). Strategies for differentiating instruction. Waco, Texas: Prufrock Press, Inc.

ava

Compound
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Higher Order Thinking Skills

e Roberts, J. L., & Inman, T. F. (2007). Strategies for differentiating instruction. Waco, Texas: Prufrock Press, Inc.

In what ways are elements, compounds and mixtures all
similar to each other?

e.g. Compounds
and mixtures are
composed of
different chemical
elements which
may or may not be
chemically bonded
together.

Element Mixture

e.g. They are all
composed of
atoms, ions or

molecules.

Compound

EEEEEEEEEEEEEEEEEE
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Higher Order Thinking Skills

e Roberts, J. L., & Inman, T. F. (2007). Strategies for differentiating instruction. Waco, Texas: Prufrock Press, Inc.

In what ways are the pairs similar to each other?

e.g. Asimple
mixture is
composed only of
only two chemical
elements.

e.g. They are both

composed of more

that one chemical
element.

e.g. They are
both pure

substances.
Compound

EEEEEEEEEEEEEEEEEE
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Higher Order Thinking Skills

e Roberts, J. L., & Inman, T. F. (2007). Strategies for differentiating instruction. Waco, Texas: Prufrock Press, Inc.

In what ways are elements, compounds and mixtures different
from each other?

e.g. The
components of a
mixture can be
separated by a
physical process.

<€

Mixture
e.g. Elements are
composed of only
one type of atom.

e.g. The ratio of
elements in a
compound is fixed.

<€

Compound

EEEEEEEEEEEEEEEEEE
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THE MILK Y
BOTTLE e
EXPERIMENT |

1. Predict what will

happen.
2. Observe what
happens.
3. Explain what has 2qoitmonf
happened. g

CCCCCCCCCCCCCCCCCC
OOOOOOOOOOOOOOOOOOOO



ArPPLIED LEARNING AT SST
THE MILK
SOTTLE ’
EXPERIMENT | {

1. Predict what will
happen.

2. Observe what
happens.

3. Explain what has
happened.
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THE MILK
SOTTLE
EXPERIMENT

1. Predict what will
happen.

2. Observe what
happens.

3. Explain what has
happened.

e Individual thinking.

e Group discussion
(brainstorming and
evaluation).

e PowerPoint /
Keynote design.

e Virtual gallery walk.

e Teacher facilitated
| 6 class discussion.
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Mystery Tubes

e Each cardboard tube has four holes, through
which there is a piece of string.
e Students gently pull the pieces of string and
observe what happens.
e Students suggest possible relationships

between the variables.
e Students draw conclusions about what cannot
be observed directly.
e The activity challenges the students to think
critically.
e The activity can be used as an introduction to
atomic structure.
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Curiosity Cubes

e From the information given,
deduce what the pattern on
the bottom of the cube is.
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Paul's Wheel of Reason for Experimental Design

Points of View | Purpose of the

frame of reference, Thinkin
perspective
orientation

goal, objective

Question
at Issue

problem, issue

Implications and
Consequences £ = 1501211 s

of
Assumptions \ LLAle1Eie] Information

presuppositions,
taking for granted

experiences

Concepts :
theories, definitions, Inte rpretatlon

axioms, laws, and Inference
principles, models conclusions

solutions

data, facts, observations,

e EXxperiments
should be
designed using
critical thinking
skills.

SCHOOL OF SCIENCE AND
TECHNOLOGY, SINGAPORE
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Paul's Wheel of Reason for Experimental Design

Points of View | Purpose of the

frame of reference, Thinkin
perspective goal, objective
orientation

Question

at Issue

Implications and problem. issue

Consequences /£ == 1= i

of |
Assumptions Thought Information

presuppositions,
taking for granted

experiences

Concepts :
theories, definitions, Interpretatlon

axioms, laws, | gnd Inference
principles, models conclusions

solutions

data, facts, observations,

e What is the
reason for
performing the
experiment?

e \What
hypothesis is
being proved /
disproved by
performing the
experiment?

SCHOOL OF SCIENCE AND
TECHNOLOGY, SINGAPORE



ArPLIED LEARNING AT SST

Paul's Wheel of Reason for Experimental Design

Points of View | Purpose of the

frame of reference, Thinkin
perspective
orientation

goal, objective

Question

at Issue

Implications and problem. issue

Consequences /£ == 1= i

of
Assumptions \_ L aleltle] i

presuppositions,
taking for granted

Information

experiences

Concepts :
theories, definitions, Interpretatlon

axioms, laws, | gnd Inference
principles, models conclusions

solutions

data, facts, observations,

e Clearly state
exactly what the
experiment is
being designed
to do.

e What is the
problem
statement for the
experiment?

SCHOOL OF SCIENCE AND
TECHNOLOGY, SINGAPORE
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Paul's Wheel of Reason for Experimental Design

Points of View | Purpose of the
frame of reference, Thinking
perspective
orientation

goal, objective

Question

at Issue

Implications and problem. issue

Consequences £ = [</01=1 510\

of
Assumptions \ LLAle1Ele ol Information

presuppositions,
taking for granted

experiences

Concepts :
theories, definitions, Interpretatlon

axioms, laws, | gnd Inference
principles, models conclusions

solutions

data, facts, observations,

e \What essential
Information needs
to be collected by
the experiment?

e \What
observations
need to be made?

e What are the
different variables
(independent,
dependent and
control)?

SCHOOL OF SCIENCE AND
TECHNOLOGY, SINGAPORE
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Paul's Wheel of Reason for Experimental Design

Points of View | Purpose of the
frame of reference, Thinking
perspective
orientation

goal, objective

Question

at Issue

Implications and problem. issue

Consequences £ = [</01=1 510\

of |
Assumptions Thought Information

presuppositions,
taking for granted

experiences

Concepts ,
theories, definitions, Inter pretatlon

axioms, laws, | and |nference
principles, models conclusions,

solutions

data, facts, observations,

e How must the
data from the
experiment be

manipulated and

presented?

e What
calculations
(if any) need to
be done?

e What graphs
(if any) need to
be plotted?

SCHOOL OF SCIENCE AND
TECHNOLOGY, SINGAPORE
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Paul's Wheel of Reason for Experimental Design

Points of View | Purpose of the
frame of reference, Thinking
perspective
orientation

goal, objective

Question

at Issue

Implications and problem. issue

Consequences £ = [</01=1 510\

of
Thought

Assumptions Information
presuppositions,

taking for granted experiences

Concepts :
theories, definitions, Interpretatlon

axioms, laws, and Inference
principles, models conclusions

solutions

data, facts, observations,

e \What essential
concept / law does
the design of the
experiment rely on?
For example, the
concept of energy
and the law that
energy can not be
created or
destroyed, but only
converted from one
form into another.

SCHOOL OF SCIENCE AND
TECHNOLOGY, SINGAPORE
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Paul's Wheel of Reason for Experimental Design

Points of View | Purpose of the
frame of reference, Thinking
perspective
orientation

goal, objective

Question

at Issue

Implications and problem. issue

Consequences £ = [</01=1 510\

of
Assumptions \ |

presuppositions,
taking for granted

Information

experiences

Concepts :
theories, definitions, Interpretatlon

axioms, laws, | gnd Inference
principles, models conclusions

solutions

data, facts, observations,

e \What
assumptions are
being made when

designing the
experiment?

e |S it reasonable
to make these
assumptions?

e |dentifying
assumptions can
help to identify
errors.

SCHOOL OF SCIENCE AND
TECHNOLOGY, SINGAPORE
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Paul's Wheel of Reason for Experimental Design

Points of View | Purpose of the

frame of reference, Thinkin
perspective
orientation

goal, objective

Question

at Issue

Implications and problem. issue

Consequences M=ozl

of
Assumptions \_ L aleltle] i

presuppositions,
taking for granted

Information

experiences

Concepts :
theories, definitions, Interpretatlon

axioms, laws, | gnd Inference
principles, models conclusions

solutions

data, facts, observations,

e What are the
Implications and
consequences If

the results
obtained from the
experiment prove
/ disprove a
specific
hypothesis?

SCHOOL OF SCIENCE AND
TECHNOLOGY, SINGAPORE
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Paul's Wheel of Reason for Experimental Design

Points of View | Purpose of the

frame of reference, inki
perspective Thinkin
orientation

goal, objective

Question

at Issue

Implications and problem. issue

Consequences /£ == 1= i

of |
Assumptions Thought Information

presuppositions,
taking for granted

experiences

Concepts :
theories, definitions, Interpretatlon

axioms, laws, | gnd Inference
principles, models conclusions

solutions

data, facts, observations,

e |s there more
than just one way
of doing this
experiment?

e If there Is more
than one way,
which way is the
most valid and
reliable?

SCHOOL OF SCIENCE AND
TECHNOLOGY, SINGAPORE
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1. A Single Atom R P = s 3. A Liquid Element 'w,;r:— TR

6. A Liquid Compound

e Secondary 3 students uses M&M'’s
to construct models that
demonstrate their understanding of
elements, compounds and mixtures.
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Concept Based Teaching
Developing the Concept of Organic Compound
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Concept Based Teaching
Developing the Concept of Organic Compound

e Students take photographs
of materials that they think are
organic / inorganic. The
photographs are uploaded
Into a shared document.
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Concept Based Teaching
Developing the Concept of Organic Compound

Organic
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Concept Based Teaching
Developing the Concept of Organic Compound

Organic
CeH1206
CH,COOH
CH,CH,OH
—(CH,CHCI),—
CH,

Inorganic
H,O
H,SO,
CO,
NH,
NaCl

CCCCCCCCCCCCCCCCCC
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e Alkanes are hydrocarbons with the general formula C H,,, , ».
e Alkanes react with oxygen to produce carbon dioxide and water.
e Design a spreadsheet that will, when the number of carbon
atoms in the molecule is keyed in, automatically calculate the
energy change for the combustion of one mole of an alkane.

Enthalpy Change of Combustion Spreadsheet for Alkanes - Microsoft Excel nan-commercial use

c D E F 6 H 1 J K L
Spreadsheet to Calculate the Enthalpy Change of Combustion for One Mole of an Alkane

Home Insert Page Layout Formulas Data Review View Add-Ins
% cut = )
Arial v 12 B SiwapTedt General - e o | Normal Bad Good Neutral

Ea Copy - z 8 m C a( | Format Input -
jFurmal Painter - g 9 LE o =0 Formatting - as Table ~ v B -
Clipboard Font Alignment Number Styles

M21 - £

A [ M N o P a R s T u v

Definition: The enthalpy change of combustion is the energy change produced when
one mole of a chemical completely reacts with oxygen under standard conditions

Instructions:

1) Choose an alkane by typing a whole number into the cell that is highlighted in blue and press "Return" on your keyboard.
2) The spreadsheet will generate the balanced chemical equation for the complete combustion of one mole of the alkane.

3) Using average bond energies, the spreadsheet will calculate the enthalpy change of combustion for one mole of the alkane

C-C =348 kJ mor”
C=0=743kJmol"'
ch H, +
0 x cc
4 x CH
2 x 0=0
2 x c=0
4 x OH

Energy Change During Covalent Bond Breaking:

Energy Change During Covalent Bond Formation:

Average Bond Energies:
C-H =412 kJ mol”

0=0 = 496 kJ mol”'

0-H =463 kJ mol”"

Balanced Chemical Equation:

2 Oy — 1 COy

= 0 x +348

= 4 x +412

= 2 % +496
Total =

= x -743
= 4 X -463
Total =

Qverall Energy Change for the Reaction:

= +2640 + 3338
= 698 Ky mor”

+

0
+1648
+992
+2640

-1486
-1852
-3338

2 H;0p

Names of the First Ten Straight Chain Alkanes
CH, = Methane
C;Hg = Ethane
C;H; = Propane
C4H, =Butane

CsHy; = Pentane
CgH44 = Hexane
C;Hy; = Heptane
CzHy; = Octane
CgH; = Nonane
CyoHy; = Decane

SCHOOL OF SCIENCE AND
TECHNOLOGY, SINGAPORE
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H H H H HH
H-@-¢-H H—@-¢-¢-H H-®-¢-¢-¢-H
H H H HHH

e Interactive animations to help the students visualise and
understand difficult concepts.

www.chemical.sg Sﬂ’"
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Quiz on Macromolecules
= Question 4 of 15 \ Multiple Choice LaE)
A section of polymer, and the monomer that is used to make it, are shown.

Note: Click on the diagram to enlarge it.

The monomer undergoes condensation polymerisation. What is made each time a
monomer adds to the polymer?

Palyresr
() A) Hydrogen molecules. _Eg_ﬂ_o_ﬁfo_r_g_rﬂ_

Maonamer

() B) Hydroxide ions. H—o— }-o—
) C) Oxygen atoms.

) D) Water molecules.

[E] Submit

e Online platforms for learning and assessment.

SCHOOL OF SCIENCE AND
TECHNOLOGY, SINGAPORE
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ToKTol ,’7'; Learn i| Read @ Info Sign up Login

Sign up/log in!

Shift your learning into high gear with a free
ToKToL learning account.

f Facebook 8 Google
25 o

Why create a free account?

Choose exactly what you want to learn!

You can filter to exclude exercises requring a calculator or focus only on the hard questions. Or the
easy ones if you are in the middie of a noisy coffee shop.

Choose the way you want to study!

You can choose to gradually move from topic to topic, get questions from all parts of the material
you selected mixed together or choose the exam mode to really see how you are doing.

Need a break?

Return to learning sessions whenever you want to. You can come back to studying large topics
without having to start all over again. And you can squeeze in some study time into gaps in your
busy schedule.

o { 1hie
|

Know yourself!

See detailed statistics on your performance by sub-topic so that you can focus on your weak spots.
Nothing beats knowing how you are doing now for putting together your exam preparation strategy.

e Online platforms for learning and assessment.
www.toktol.com

SCHOOL OF SCIENCE AND
TECHNOLOGY, SINGAPORE
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WHAT
QUESTIONS
VO YOU HAVE?R”
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dependent on| smence and technology
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Presentation on:
Making Meaning out of Learning
The Rise of Applied Learning

For the:
Redesigning Pedagogy
International Conference — 2015

by Dr. Chris Slatter

School of Science and Technology
(Singapore)
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