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Science In the News
Learning Objectives

e Unpack the meaning and importance of a
scientifically literate society.

e Discuss issues that affect the scientific literacy of
our students, and hence society.

e Discuss possible strategies for improving students’
scientific literacy.

e Discuss possible strategies for engaging students

In their learning of science.
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Science In the News

Introduction
e Enduring understandings about science:
— Science is a human endeavour.
— The natural world is understandable.
— Scilentific ideas are subject to change.
— Scientific knowledge is durable.

— Sclence cannot provide complete answers
to all questions.

— Science is a blend of logic and imagination.
— Science demands evidence.

— Science explains and predicts. TR\
<[]\
e Rutherford, F. J., & Ahlgren, A. (1990). Science for all Americans. M
New York: Oxford University Press. |'r
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Introduction

e Essential Question

— Why do humans engage in the pursuit of scientific
knowledge?




Science In the News
Introduction

e Essential Question

— Why do humans engage Iin the pursuit of scientific
knowledge?

“I have no special talents. | am only passionately
curious.”

Albert Einstein (1952)

“The true scientist never loses the faculty of
amazement. It is the essence of his being.”

Hans Selye (1958) @
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A ESSenf\a\

Note: These questions are more likely to be discussed
In a Language Arts Lesson than a Science lesson.
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Introduction
e Further Questions

Qu. What problems do our students face when
studying science (compared to other subjects)?

Qu. How can we encourage our students to become
more engaged by science?
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Introduction
e Further Questions

Qu. What problems do our students face when
studying science (compared to other subjects)?

— Many facts to learn. Facts do not always seem to be
related. Abstract. Unable to see relationship between
the science classroom and world around them.

Qu. How can we encourage our students to become
more engaged by science?

— Make science less abstract. Connect science to

the students’ lives. Make science %
more interesting. e
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Introduction
e Further Questions

Qu. Why is it important for our students be
scientifically literate?

Qu. How can we encourage our students to become
scientifically literate?
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Introduction
e Further Questions

Qu. Why is it important for our students be
scientifically literate?

— Short Term: Exams, presentations, discussions.
Long Term: Improvement of self and society.

Qu. How can we encourage our students to become
scientifically literate?

— Look beyond the textbook to interesting real world
examples. Use these as opportunities to engage
students & introduce the language of science. %
N
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Introduction
e Further Questions

Qu. Do our students read about science beyond
their text books?

Qu. Do our students fully appreciate the impact that
science has on their lives / the world around them?
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Introduction
e Further Questions

Qu. Do our students read about science beyond
their text books?

— Do students know where to look for science articles
to read? Can they trust what they read online?

Qu. Do our students fully appreciate the impact that
science has on their lives / the world around them?

— They may recognise the impact of technology,
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Introduction

“We live In a society exquisitely
dependent on science and technology,
In which hardly anyone knows anything

about science and technology.”
Carl Sagan, 1934 - 1996
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Introduction

“Every kid starts out as a natural born
scientist, and then we beat it out of
them. A few trickle through the system
with their wonder and enthusiasm for

science intact.”
Carl Sagan, 1934 - 1996
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13.5 seconds

Video

e Science is a “verb”, but communication is also
very important (reading instructions, writing
reports, giving presentations).
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Introduction

e Students’ experience of learning science at school.
e Transmissively taught (soaked up like a sponge).

e Boring and irrelevant content (compared to the
students’ lives).

e Difficult to learn (compared to other subjects).

e Professor Peter Fensham, Emeritus Professor of Science Education,
University of Queensland, Brisbane, Australia.




Science In the News
Introduction

e Chemical knowledge has been developed by
Chemists for use by Chemists.

e As a consequence, chemical knowledge is not
automatically useful for school students.

e The knowledge of Chemistry needs to be
transformed to be useful in schooling.

e Professor Peter Fensham, Emeritus Professor of Science Education, -

University of Queensland, Brisbane, Australia. \
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e Qualities needed Iin research scientists:
— Communication skills.
— Creativity.
— Curiosity.
— Perseverance.
— Personal Interest.
— Social concerns.
— Subject knowledge.
— Team spilrit.

e Professor Peter Fensham, Emeritus Professor of Science Education,
University of Queensland, Brisbane, Australia.
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— Communication skills.

e Professor Peter Fensham, Emeritus Professor of Science Education,
University of Queensland, Brisbane, Australia.
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e Public understanding of Chemistry:
— Bottled water.
— Clean energy.
— Climate change and environment.
— Contents labelling (Chemistry shopping list).

— Cosmetics advertisements.
— Organic food.
— Supermarket “best before” dates.

e Professor Peter Fensham, Emeritus Professor of Science Education,
University of Queensland, Brisbane, Australia.



http://www.scientist.sg/chemistry_shopping_list.pdf
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Introduction

e Advertisement
about Spelt (Triticum
spelta) natural grain

bread:

“Like liquid nitrogen,
the grains vital
substances can be
absorbed quickly by
the body.”

e Professor Peter Fensham, Emeritus Professor of Science Education,
University of Queensland, Brisbane, Australia.
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e Advertisement for
a water purifier:

“Small-cluster water
molecules In anti- |
oxidant alkaline ’
water are more
easily absorbed by
the body.”

e Professor Peter Fensham, Emeritus Professor of Science Education,
University of Queensland, Brisbane, Australia.
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e What is the educational purpose of Chemistry in
compulsory schooling?

Does it need a purpose?

e Professor Peter Fensham, Emeritus Professor of Science Education,
University of Queensland, Brisbane, Australia.
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e Some educational purposes for Chemistry (Science):

— Developing curiosity and wonder about the natural
world.

— Engaging in decision making about socio-chemical
ISSUeS.

— Galning confident understanding of how Chemistry
regulates our lives.

— Improving the quality of personal life involving
chemicals.

— Recognising Chemistry’s role in environmental
quality.

e Professor Peter Fensham, Emeritus Professor of Science Education,
University of Queensland, Brisbane, Australia.
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e Each student comes to class with their own tacit
knowledge and their own vocabulary.

e Do students have the necessary vocabulary (and
the correct understanding of that vocabulary) to
understand the problem / question?

e Do students have the necessary vocabulary (and
the correct understanding of that vocabulary) to
solve the problem / answer the question?

>
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e Communication is important in order to make
thinking visible. Students must communicate ideas
clearly to their teachers and peers if misconceptions
and errors in their way of thinking are to be
identified.
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Everyday
Language

/ e Students use

language to socialise.

e Teachers use
language to build
rapport, and to
introduce new
concepts in terms that

Introduction

Classroom
Language

2

students.

are familiar to the
- /

e Adapted from Chadwick, T. (2012). Language Awareness in Teaching. A Toolkit
for content and language teachers. Cambridge: Cambridge University Press.

¢ Adapted from the English Language Institute of Singapore.

e Teachers and
students use
language in

classroom routines

and discussions.

e Teachers model and

Academic
Language

>

language.

scaffold academic
N /

~

e Teachers and
students use
language to describe,
understand and apply
new concepts and
understandings.

\_
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e Students need to be able to use correct academic
language to demonstrate their understanding of
concepts in science.

e A major challenge to students learning science is
the academic language in which science is written.

e Academic language is designed to be concise,
precise and authorise. To achieve these goals, it
uses sophisticated words and complex grammatical
constructions which may block reading

comprehension and also block learning. %

W
e Adapted from the English Language Institute of Singapore. |'F’rl
2I% 3 -
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e The relative atomic mass of a chemical element is
the average mass of one atom of the element
compared to one-twelfth the mass of an atom of
12-carbon.

e The oxidation state of an atom in a compound Is
given by the hypothetical charge on the
corresponding atomic ion that is obtained by
heterolytically cleaving its bonds such that the atom
with the higher electronegativity value in the bond is

allocated all of the electrons in this bond. ﬁ%

N>/
¢ Adapted from the English Language Institute of Singapore. .‘
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e Word Used in Math
— Odd
— Plane
— Order
— Rational

— Differentiate

¢ Adapted from the English Language Institute of Singapore.
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e Word Used in Math e Everyday Meaning
— Odd — Strange
— Plane — Alrcraft
— Order — Command
— Rational — Sane
— Differentiate — Tell when things

are not the same

¢ Adapted from the English Language Institute of Singapore.
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e Chemistry as Third Language

— Bubbles
— Cloudy
— Llitre
— Liquid?
— Evaporating?

— Particle?
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e Chemistry as Third Language

— Bubbles — Effervescence
— Cloudy — Precipitate
— Litre — Decimetre Cubed
— Liquid? — Solution?
— Evaporating? — Boliling?
— Particle? — Atom?
lon?

Molecule?
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e Students need help in learning academic
vocabulary and how to process academic language
If they are to become independent learners of
science.

¢ Adapted from the English Language Institute of Singapore.
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Introduction

e To effectively understand and explain the subject
concepts, students must develop the language to
do so.

e Subject literacy is the ability to use language
appropriately, meaningfully and precisely in a given
subject area. It requires proficiency in both language
and subject knowledge.

tey

W
e Adapted from the English Language Institute of Singapore. |'F’rl
2I% 3 -
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Content
Vocabulary

/ e What subject

specific words will my
students need to
know.

e Which words have
previous students had
problems with?

e How will I help my

Functional
Language

students with these

k unfamiliar words? /

e Adapted from Chadwick, T. (2012). Language Awareness in Teaching. A Toolkit
for content and language teachers. Cambridge: Cambridge University Press.

¢ Adapted from the English Language Institute of Singapore.

>

e What thought
processes / critical
thinking skills /

2

creative thinking skills
will my students use?

e How will | help my

\_

students with this
language?

Spoken &
Written
Word

)

e How will my \

students
communicate their
knowledge and
understanding?

e How will I help my
students

communicate clearly

\ and accurately? /
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e Disciplinary literacy is defined as the confluence
of content knowledge, experiences, and skills
merged with the abllity to read, write, listen, speak,
think critically and perform in a way that is
meaningful within the context of a given field.

e Wisconsin Common Core State Standards for Literacy in All Subjects.

http://standards.dpi.wi.gov/sites/default/files/imce/cal/pdf/section2.pdf
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e Scientific literacy Is the knowledge and understanding
of scientific concepts and processes required for
personal decision making, participation in civic and
cultural affairs, and economic productivity. It also
Includes specific types of abilities.

¢ National Science Education Standards. Copyright 1996 by the National Academy of
Sciences. Courtesy of the National Academy Press, Washington, D.C.
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e Scientific literacy means that a person can ask, find, or
determine answers to questions derived from curiosity
about everyday experiences.

¢ [t means that a person has the abllity to describe,
explain, and predict natural phenomena.

e Scientific literacy entalls being able to read with
understanding articles about science in the popular press
and to engage In social conversation about the validity of

the conclusions.

¢ National Science Education Standards. Copyright 1996 by the National Academy of
Sciences. Courtesy of the National Academy Press, Washington, D.C.
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Introduction

e Scientific literacy implies that a person can identify
scientific issues underlying national and local decisions
and express positions that are scientifically and
technologically informed.

e A literate citizen should be able to evaluate the quality
of scientific information on the basis of its source and the
methods used to generate |it.

e Scientific literacy also implies the capacity to pose and
evaluate arguments based on evidence and to apply
conclusions from such arguments appropriately.

¢ National Science Education Standards. Copyright 1996 by the National Academy of
Sciences. Courtesy of the National Academy Press, Washington, D.C.
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S C I E N CE

FOR ALL AMERICANS

e Rutherford, F. J., & Ahlgren, A. (1990). Science for all Americans.
New York: Oxford University Press.
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Introduction

e The most serious problems that humans now face are

global: unchecked population growth in many parts of the

world, acid rain, the shrinking of tropical rain forests and

other great sources of species diversity, the pollution of
the environment, disease, social strife, the extreme
Inequities in the distribution of the Earth's wealth, the
huge investment in preparing for and conducting watrr,
scarce resources invested in human intellect and the

ominous shadow of nuclear holocaust.

e Rutherford, F. J., & Ahlgren, A. (1990). Science for all Americans.
New York: Oxford University Press.
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Introduction

e \What the future holds in store for individual human
beings, the nation, and the world depends largely on the
wisdom with which humans use science and technology.
And that, in turn, depends on the character, distribution,

and effectiveness of the education that people receive.

e Rutherford, F. J., & Ahlgren, A. (1990). Science for all Americans.
New York: Oxford University Press.
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Introduction

e Education should prepare people to read or listen to
statements critically, deciding what evidence to pay
attention to and what to dismiss, and distinguishing

careful arguments from careless ones.

e Although most people cannot be expected to become
experts in technical fields, everyone can learn to detect
the symptoms of doubtful assertions and arguments.
These have to do with the ways in which purported results
are reported. Students should learn to notice and be put
on their guard by the signs of weak arguments in the

articles that they read.

e Rutherford, F. J., & Ahlgren, A. (1990). Science for all Americans.
New York: Oxford University Press.
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Introduction
e Critical Thinking — Paul's Wheel of Reason

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

%‘?{:ﬁgt’itg’r? goal, objective

Question

at Issue

Implications and orablem. issue

Consequences /£ = =1 =1 i
of
Assumptions Thought Information

presuppositions, data, facts, observations,
taking for granted experiences

Concepts :
theories, definitions, Interpretatlon

axioms, laws, and Inference
principles, models conclusions,

solutions



http://www.scientist.sg/mini_guide_critical_thinking.pdf
http://www.scientist.sg/mini_guide_critical_thinking.pdf
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Introduction
e Critical Thinking — Intellectual Standards

THE STANDARDS
Clarity Precision
Accuracy Significance
Relevance Completeness
Logicalness Fairness Must be
Breadth Depth applied to
THE ELEMENTS <
Purposes Inferences
Questions Concepts
Points of view Implications
As we learn Inf " A "
to develop nformation ssumptions
— INTELLECTUAL TRAITS

Intellectual Humility  Intellectual Perseverance
Intellectual Autonomy  Confidence in Reason
Intellectual Integrity Intellectual Empathy
Intellectual Courage Fairmindedness



http://www.scientist.sg/mini_guide_critical_thinking.pdf
http://www.scientist.sg/mini_guide_critical_thinking.pdf
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(a) The premises of the argument are not made explicit.

(b) The conclusions do not follow logically from the
evidence given (for example, the truth of “Most tall
people are left-handed” does not prove the truth of the
converse, “Most left-handed people are tall”).

(c) The argument is based on analogy but the
comparison is not appropriate.

(d) Fact and opinion are intermingled, opinions are
presented as facts, or it is not clear which is which.

e Rutherford, F. J., & Ahlgren, A. (1990). Science for all Americans.
New York: Oxford University Press.
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(e) Vague attributions are used in place of specific
references. For example, such common attributions as
“leading doctors say ... ,” “science has shown that ...".

(f) Graphs are used that — by chopping off part of the
scale, using unusual scale units, or using no scale at all
— distort the appearance of results.

(g) Average results are reported, but not the amount of
variation around the average.

e Rutherford, F. J., & Ahlgren, A. (1990). Science for all Americans.
New York: Oxford University Press.
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(n) Celebrity is used as authority (“Film star endorses
new diet”).

(1) Absolute and proportional quantities are mixed (as in
“3,400 more robberies in our city last year, whereas other
cities had an increase of less than 1 percent”).

(J) Explanations or conclusions are represented as the
only ones worth consideration, with no mention of other
possibilities.

e Rutherford, F. J., & Ahlgren, A. (1990). Science for all Americans.
New York: Oxford University Press.
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Introduction

e Scientists do not communicate directly with the
general public very often.

e Contemporary activities and discoveries in Science
are normally communicated to the general public
through the media.

e The media affects the general public’s perception
of Science.

e The general public must be able to critically
evaluate what the media says about Science.
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Introduction
e \When reading media reports, the public should...
e Consider the credibility of the source.
e Consider the agenda of the source.

e Consider who is being interviewed. Are they an
expert in the field of knowledge?

e Consider whether there is any conflict of interest.
e Consider what Is being offered, fact or opinion.

e For example, conflicting articles in the media over
global warming and its causes. TR
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Classroom Strategies

e | earning takes place when a person in cognitive
equilibrium encounters new knowledge. Cognitive
disequilibrium then occurs as the individual connects and
assimilates the new knowledge with what they already
know. As new schemata, or knowledge structures, are
formed, the individual returns to cognitive equilibrium.

(Jean Piaget, 1896 — 1980)
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e \When a more capable person (teacher) helps another
person (student) through the period of cognitive
disequilibrium to successfully acquire a new skill or
knowledge, then the student is said to be in the zone of
proximal development.

(Lev Vygotsky, 1896 — 1934)
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Classroom Strategies

e Using narratives are a useful pedagogy that can be
used to teach many different subjects.

e Remembering individual facts is difficult.
e Humans think in narratives.
e Narratives help to connect discrete facts together.

e Teachers teach by using narratives, analogies and
iIdeas that students are interested in / familiar with.
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e Use of narratives or stories to make science more
Interesting to learn.

In subsequent millennia, our molecule finds s way inte a whale’s brain, and Antarctic ics.
Name: ) sheet, a glass of water anda human heart. Later, it wators a pine tre. It sits for docades in the
Chem!stry cless: celluloss fibres of the ree’s haartwood before the pine is felied and tumed into pulp. The water
moloculo stays in place s the pulp goos through chomical reactions, manipuations and dryings
until it findis itself locked inside a sheet of paper. That paper is printed with ink. Itis cut, folded and

Date: ! !

T R o staplod. The water moloculo sits, motionless, at the ond of a sontence, this very ono.

NGNS Your Rioat Vi s Diaser i, M Seiantit 4 Boaxennst 2015 page 31

The History of a Water Molecule
Traveller: Water,
Origin: A comet, smashed into Earth
Destination:  This piece of paper
Duration: Faur billan years

Water's joumey began four billion years ago when Earth's hellish, dry and valcanic suface was
oeing pummelled by a relentless rain of comets and astercids. Malecules of water trapped insde
them spread across the surface af our planet, ard 700 million violent years later, Earihs dry rock
had been transformed! into the familiar biue marble

s temperatures rose, a water mokcule was swept with billons more into a vast aceanic
river that slowy made its way from ane pos ta the other. Far millions of years, ane malecule.
skited continents. nudges! the sea floor, helped to dissolve rocks and transport gases. k crossed
the equator huncreds of thousands of times. It found itself at the surface of the sea, was varmed
oy the sun, rose high into the atmosphere and fell to the ground in a raindrop. It seeped through
cracks and became stuck in an underground layer of pemmeable rock. where it remained for
centt

Eventually, 35 all water does, it found its viay back to the ocean.

From 3.8 billion years ago, a new deviation became possible from its usual route cycling
around the aceans and almosphere: inside living cells, keeping them alive.

And s0, around 150 million years aga, aur water molecule finds itseffin a ke on what will
eventually become one of the great plains of North Amesica. A brontosaurus cranes its neck dawn
for a drink. The vsater rolls around the beast's digestive system and is absorbed info its blood. Now
it can perform the most impartant role Earth has found for it — enabling the basic chemistry of e

In concert with other water meleculos. it forces DNA, proteins and coll membranes into the
correct shape to functian. It helps carry oxygen o the dincsaur's brain and shufles electricity
around a hear cell Fora week it moves around the dinosaur's body, but the game is up once it
reaches the animal’s kidneys. The molecule is expelled in urine, taking with 1t some of the.

It sinks through the g . like 50 many times before, finds ifs way
through cracks and fissures and streams back to the oceans.

1

e “Your blood was once dinosaur urine.”
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e The 16 Habits of Mind
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Classroom Strategies
e Sources of Information — Journals and Magazines

G 08 BROWN NG
Z

NEGAWATTS World's first power station to clean up after itself

Scientis NewScr*‘--‘m:m.N

Are we forgetting how to give birth?

sTranGers  TRILOLAL NQWSﬂentlSt
LT | TIEAST
(A RO CLTER SPALE THEFULIRE 1 FEEDICRALE  IFLE = EE ISUSFLESS WORLD
% NEW _ /
PEOPLE

The mysterious tribes
that founded Western
civilization

GRID LOCK
How to crash a ity

SWEET SOUL MUSIC
Painkillers you listen to

BLACK HOLE BUBBLES cosmic Jiivgvemio-vad
u derwa

wemontz

' BURNING ISSUE
i Setting fires to save forests

MEETSTHETONGUE T R

Introducing the flavor that has gﬁ'cxmﬁ o No3028 US$5.95 CANSS 95
len of u e
WINISSSS. BATTLE FOR THE UNIVERSE mm H ||| Hl‘

The fight to drag physics back to reality
= __________________________ .

e For example, New Scientist, Scientific American and
BBC Knowledge.
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Classroom Strategies
e Sources of Information — Reliable Websites

NEWS

Home Video World Asia UK Business Tech Science Magazine Entertainment& Arts Health  World News TV More ~

Science & Environment

Reusable rocket lands on sea platform A

The US aerospace company SpaceX
successfully lands a reusable rocket
on an ocean platform, after four
previous attempts failed.

The most
venomous animal

© 9 April 2016
Science & Environment

It isn’t what you think...

I3 SpaceX lands rocket on ocean

barge
FIND OUT! >

IO First inflatable home heading to
space

‘Payasyouglow'  \\atch/Listen

in Malawi
© 8 April 2016 SpaceX lands rocket on
Science & Environment ) ocean barge
g 030 = © 9 April 2016
. =~ Science & Environment
Planet Nine's profile Lab cooks up sugars Clue to
fleshed out from 'comet ice' Neanderthal . BBC reporter takes
. 4 — Antarctic dip
Astrophysicists outline what Planet Experiments show how ribose - an b'eed“"g barrier » o oY April 2016
Nine might be like - if indeed it important sugar for life - can form 8 April 2016 — .
exists. when a simple icy mixture is hit by © s Science & Environment

UV light. Science & Environment

e http://www.bbc.co.uk/news/science_and_environment



http://www.bbc.com/news/science_and_environment
http://www.bbc.com/news/science_and_environment
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Classroom Strategies
e Sources of Information — Digital Media

C“E mW ATTERS w}ﬂmgggy

- 3 i“ i %
a7
H\,\; o Y =
’ e\ = sion 5.0 ”
. b R ',,}. T S

e ChemMatters by the American Chemical Society. Qg


http://www.acs.org/content/acs/en/education/resources/highschool/chemmatters.html
http://www.acs.org/content/acs/en/education/resources/highschool/chemmatters.html

Science In the News

Classroom Strategies
e Sources of Information — Newspaper Articles

@ science

TODAY -FRIDAY 8 JANUARY 2016

Japan team first outside West to name element

Discovery joins those of US and
Russian teams to complete the
bottom row of the periodic table

NEW YORK - Since the 19th century,
European and American discover-
ies have monopolised the naming of
elements on the periodic table. It is
evident in entries such as francium,;
germanium, scandium, polonium,
europium, californium, berkelium
and americium.

But now researchers in Asia will
add to chemistry’s most fundamental
catalogue for the first time.

Scientists from the Riken insti-
tute in Japan will bestow an official
name on Element 113, currently known
by the placeholder name ununtri-
um, the International Union of Pure
and Applied Chemistry announced
last week.

The organisation said that studies
published by the Japanese scientists
from 2004 to 2012 give the team the
strongest claim to having discovered
the element. The declaration comes
more than 12 years after the Japanese
team first attempted to synthesise the
superheavy element, by firing beams
of zinc at a thin bismuth film.

Ledby Dr Kosuke Morita, the group
began to bombard bismuth atoms in

Dr Kosuke Morita of the Riken institute in Japan shows off
Element 113 on the periodic table, more than a dozen years after

his team of scientists began working to synthesise it. pioto. ap

a particle accelerator at 10 per cent
the speed of light in 2003. A year lat-
er, they successfully fused two atomic
nuclei from these elements, creating
their first nucleus of Element 118, but
it decayed in less than a thousandth of
asecond. In 2005, the team produced
Element 113 in a second event, but
the chemistry union did not consider
the demonstration strong enough to
denote a discovery.

“For over seven years, we continued
to search for data conclusively identi-
fying Element 113, but we just never
saw another event,” said Dr Morita in

TEMPORARY -

NAMES OF
FOURNEW
ELEMENTS

@® Ununtrium
(Uut) 113

® Ununpentium
(Uup) 115

® Ununseptium
(Uus) 117

® Ununoctium
(Uuo) 118

PERSEVERANCE UNTIL
LADY LUCK SMILED AGAIN

For over seven years,

we continued to search

for data conclusively
identifying Element 113, but we

just never saw another event.
I was not prepared to give up,
however, as I believed that
one day, if we persevered,
luck would fall upon us again.
Dr Kosuke Morita

LEAD SCIENTIST OF JAPANESE TEAM
THAT DISCOVERED ELEMENT 113

a statement. “I was not prepared to
giveup, however, as I believed that one
day, if we persevered, luck would fall
upon us again.”

In 2012, the team finally produced
strong evidence that they had synthe-
sised Element 113. Over the course of
those nine years, the beam was active
for 553 days and launched more than
130 quintillion zinc atoms, according
to Nature.

The chemistry union, along with

the International Union of Pure and
Applied Physics, granted the Riken
researchers naming rights to Element
113 over a joint Russia-United States
team that had also claimed to discover
the element.

The chemistry union’s decisions
are detailed in two reports to appear
inthe journal Pure and Applied Chem-
istry. In addition to Element 113, Ele-
ments 115, 117 and 118 will also receive
official names. Teams from Russia and
the United States discovered those el-
ements.

With their discovery, the bottom
row of the periodic table will be com-
plete. Elements are numbered by the
protons they have in their nucleus, and
Elements 114 (flerovium) and 116 (liv-
ermorium) had previously been con-
firmed and named.

Dr Morita has not yet announced
what he intends to name Element 113,
but according to a 2004 article in The
Japan Times when the team first pub-
lished its results, one likely contender
may be “japonium”. THENEW YORK TIMES
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16 pioneering women in science & medicine
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yront-yJan e Encourage students
) ’ ¥ . .
i _ to write their own news
. or magazine articles.
CELITER/ They could prepare a
e Q] news report to be read
< Al E B out at assembly, or
C “Q g /i prepare a news video
ﬁ/ to be shown on a
A school-wide platform.
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« Rosalind Frankiin, 1920 - 1958,

‘The discussion of Rosalind Frankiin's ife and work often rotates around one impossible question
had she not died of ovarian cancer at the age of thirty-seven, would she have shared the 1962
Nobel Prize for Physiology or Medicine with James Watson and Francss Crick? The answer is
probably not

b there wiongdoing. In Watson's bestseling

book The Double Heiix, is and C DNA
Frankiin aruelly. He called her "Rosy” (a name she did notlike), who “might have been auite
stunning hed she taken even & ikl " Rasy, who st
‘caused everyons working with her misery. Rosy, who couki not possibly be considered serious
competition in the quest to deduce the structure of DNA.

Because she had been dead for a decade when The Double Helix wass published. others
spoke for her. It was “a mean, mean book,” remembered Nobel Prize winring geneticist Barbara
MoCintock. Another gensticist, Robert L. Sinsheimer, caled Watson's portrait of Franklin

o Frankiin, hovever, was made worse by s cavalier disclosure: Rosy
data” And there t vies, a stunning sdmission hidden betveen chapters
on the danging thread, Watson's portrayal of Franklin began to

found her with, but wes by
ttor ~ and far ahoad of much of
par simply made thir didhad &

of information pasced from Frankin's fab at King's College in
at Cambridge without her knoving .
raph of the structure of DNA. captured and caibrated by Frankiin
of Watson
some hoadvay Into the structure of DNA, but they had gotion the
ofthe phasphate-sugars vrong, Without Frankin's data, they
la pleces they neaced to solva tha puzzia. Frankiin would eventually
ion a5 Watson and Crick - the double helix, the base pairs, the
ugar chains - some say, had her work not been shared
Knew exactly where she wass going.” her mother recalled. Once her
sho vas allin. At age six. Frankiin was doscribod by her aunt os
spends al of her time doing arthmetic for pleasure, fand) invariably gets
preciss, iteral, and always mora at home with ata than with

studying g ol fot
. Frankin hold her ground. “You froquently state .. that | have
ided outiook and look at everything and think of avarything in torms
@ latter, “Obviously my method of thought and reasoning is influenced by
10 ot so my sclontfic raining will have boen 3 wasta and a failure
€annot and snoukd not be separaied.”
10 tha World War Il offort sinca har fathor insistod? Scionce was
her graduation from Cambridge i 1941 and a research positian,
prime ait raid terrtory to  post she'd found at the Coal Utiiation
e het job was Kinds of coal allovied gas and
d why others put up a more efficient biockade (charcoal had been used in
wartime research). Frankiin had published five papers on the

“unbolevably  filad and crual ons of y-six. Her thesis, “solid orgaric
Anne Sayre. a friend and Frarkiin's biographer, compiained that Watson had "carelessly robbed to coal and ralated matorials,” samed her a Ph.D. Addtionaly, hor
Rosalind of her personalty.” uld help advance the developmant of carbon fibce later on.

e Studying the biograph

focommanded her for 3 jobin Paris a5 a physical chomist, again

'years she spent abroad were perhaps her happiest. She made friends,

 and fok mora at 6354 in her surmoundings than sho had ever done at
2

mlege' in London upon her arrival. There she took over the study
interdiscipinary team that had set t aside for the better part of a
(DNA's molecular structure. To do so. Franklin lined-up DNA fibres,
yod the carefuly prepared samples in severty-five percent and

tea at the same time as she was leaving King's

. good for her, and many of her colleagues agreed. As

ferred to Birkbeck College and away from DNA.

ogreemert

group that looked at ribonusleic acid's role in virus.
X-rays, her group

things, how proteins and nuclei acids fit togsther to

Frankiin convnced the wife of a colleague to sneak

‘States to London on @ plane.

became good fiends with Crick and his wife. who

r work got @ moment of public recognition. For the 1958

sie-fool-tall display of the fobaceo mosale virus. a

plants.

discovery of DNA did not get out until Watson himself

subject of several biographies and a poster chid for

Franklin, who was always heavily invested in

inthis case looked fike the ines of an *X* binking in-and.out of
structure, athough she didn't yet know it

process of X.ray crystallography y trbutions
didn't have any formal oailaborators. The most obvious choioe
ais0 3t King's. but an arly misunderstanding about Frankin's
ties. Their relatonship had consequences for Franklin when
i coleague, pullad out her baautul B.tom of ONA and
at Cambridge without her spproval
~ taken by Frankin - was a major revelation for Watson, who
that were 2 mix of DNA's dry and vt form, Frankin's clear
[the way Watson and Crick understood DNA
ough also came thanks to Frankin, and agein wihout her
b6 asked to summarise hef previous year's work for a gavemment
F summary to Wetson and Crick the paper was not marked
et intended for any eyes outside the commitee), The report
ialinformaticn abot the dry and wet forms of DNA. Combined
pieces were enough for Watsan and Crick o form a sofd
Anncuncing their discovery in Neture — that DNA was a helical
tha other side going down — they claimad the Nobe! Prize for
without revealing Frankin's part in their discovery

3
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les of famous scientists

provides a human perspective on a discipline
that is often perceived to be very clinical.
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Scan the OR code below for the answers to this essignment
Date: i 1.

Crossword on Atomie Structure

rrHT m 2 o4
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4. The nurber he same. £ 1 13
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7. Paticle #in achage ! -1 andmess o/ 1 amu (8). 3. Patile wina charge of Danda mass of 1 am L. 7) m§ SR o L
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Py, chog 5, 8. Aregarvoy sherged cnorakodan. i - 1. Thasacnd dectcn sl can heiga madnu e of
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! 6. Anogmvay shargd nwealodan 5]
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e Crosswords and word-search puzzles are a
simple way of encouraging students to
remember key terms and their definitions.
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e The Bloodhound SSC Project aims to set a world
land speed record of 1609 km/h (1000 mph). The
project has been used to increase interest in science
and engineering in schools in the United Kingdom.



http://www.bloodhoundssc.com/
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e Taboo: Taboo is a word
game. The objective of the
game is for a player to have
his / her partner(s) guess
the word on his / her card
by describing it. However,
the player is not allowed to
use the actual word, or any
associated words that are
printed on the card.




Chemistry Taboo!

Get your partner to guess the following word / term
by defining it for them.

Diffusion

 The movement of a chemical (usually a gas or
dissolved in solution) from a region of high concentration

to a region of lower concentration. M
e\

T/



Chemistry Taboo!

Get your partner to guess the following word / term
by defining it for them.

|sotope

e Atoms of the same chemical element with the same
number of protons (atomic number) but a different
number of neutrons (mass number).

=

T/



Chemistry Taboo!

Get your partner to guess the following word / term
by defining it for them.

Valency

 The number of electrons lost by an atom of a metal, or gained
by an atom of a non-metal, in order to obtain the electronic
configuration of a noble gas (complete valence shell).
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( PIC TI@NARY

@ The Game of Quick Zraw

e Pictionary:

In small groups, the students take turns to write
words associated with a certain topic on pieces
of paper. These pieces of paper are then
exchanged with another group.
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( PIC TI@NARY

@ The Game of Quick Zraw

e Pictionary:
Members of the second group then take turns
to represent each word in the form of a diagram
while their friends try to guess the word from  /Z\

the drawing. E@
I J
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e Encourage students’

T OIAV@ B | critical thinking skills by
encouraging them to
REGENERIST™ . .
micro-sculpting cream evaluate the claims made In
MOISIREIE S advertisements.

e Cosmetic Advertisement banned for
using “waffle” science.
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e Cosmetic Advertisement banned for
using “waffle” science.

[ |

Chemistry class:

Date:

Cosmetic Ad Banned for using “Waffle” Science

Inthe UK,  television advertisement for Olay Regenerist Face Cream has been banned for using
bagus ssience. Claims in the ad that “pertapeptides” could reduce the appearance of visible lines
and could ba used as a substtute for cosmetic surgery were deemed misleading. In the ad, a
woice-over from UK beauty journalist Eve Cameron saic: "Women who aren't ready for cosmetic
injections canstantly ask me to recommend a skin crzam that really works. So | was excted when
this study, revealed at the World Cangress of Demmatology, showed that pentapeptides are

effective in reducing the appearanc of lines and wrinkles." The Advertising Standards Authority
upheld a i jing the evidence for the effecti ides in skin care
products.

ot

« Claims that regenerist cream could substitute for cosmetic surgery were rejected.

However, this is not the first time expensive ‘oosmeosuticals’” have been declared a rip-off
In 2007, a consumer arganisation in the UK known as Which? Magazine found skin care
companies were *blinding consumers vith science" using terms like nanoparticles. pentapeptides,
lipopeptides and hyaluronic acid. These are all legitimate scientfio words, and whikt same have
baen assaciated vith skin repair, cthers are just there to sound sciencey. For example, hyaluronic
acid is a component of the extracelular matrix. the *scaffolding” which supports the cells, and has
been used to assist in the repair of bums and wound healing

‘Some studies also show injections of hyaluronic acid can relieve mild arthritis pain but the

literature remains divided and further research is required. Hyaluronic acid has replaced bovine or
human collagen as an injectable softtissue filer, and there are several types curently licensed by
1

the FDAin America. Aarathi Prasad, a biologist from Sanse About Science, said that tha claims for
cormmercially availabls creanms were: insulting to people’s intolligence. “There may be avidence to
justify using s0me of these cherricals — but not in products claiming to improva tha signs of
ageing or having an active offect on tho skin. Tho companios are taking the real scionce out of
context so it becornes bad science.”

Butas for the use of nanoparticlos? Woll, not oven customer service foprosentatives could
explain uhat these were doing in the moisturising cream. Which? Megezine discovered that the
use of scientfic jargon by skin care products. had become <o idespread and complex that these
“cosmeceuticals” could no langer be explained by customer service,

They contacted custorer sarvice for Garnier, L'Oreal and Olay to ask for explanations of
thelr scioncay sounding products. For oxamplo. whon asked what was the hyaluronic acid
contained in the L'Oréal moisturising cream, the company's customer service representative
incorroctly statod: “I's not an actual acid* boforo adding. *Tho product replumps, tautens and
illurinates to give a radiance to the skin." Gary Moss, a pharmacist from the University of
Herffordshire. dismissed this explanation as “utter wafile”. Hyaluronic acid is indeed an acid, and
there is no evidenoe that it plumps the skin when applied topically, only when it s injected fike
botox. "Nanopatticles” on the other hand, included in some products may actually be harmful, and
should be avoided, demmtologists suggest. Adding scientific jargon to a tiny bottle of cream, is just
another way manufacturers can get away with charging you an arm and a leg for a tub of
sorbolane and wator with some nice porfume addod.

Buyer beware.
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the Tale of the tollow

‘The Tale of the Other Dog

Tang Ham Ua loved to tiker, irying to Improve things, even paper olps and mousetraps. On his
birthday his wife gave hvm @ puppy. 50 he set out to make a better dog oad. Pretty scon he came
Up With a mixture of special VA he was proud of, and he bagan feeding & 1o Vs PUBpY.

Afer @ year Ham Ma was very pi y the puppy had grown his
friends pictures of the dog. “That's nathing.” one friend said. “What did the dog look ike before you
started giving & the specil food?

S0 Ham Ma produced pictures of the dog when t was a tiny puopy. By comparing the pictures,
You could see that the puppy had indeed grown. “That's st ncthng,” the fiend countered. ‘Al
pupples grow.”

Undeunted. Hom Ma set out 1o rsise snother puppy on his specisl food. Fortunately. t
happened that hs son had brought home a colie puppy (ust days before. Ham Ma went 1o the
pound and brought home a secend dog. & small m. Thus began s second expesiment

To prove that his dog food was better than standard dog food, Ham Ma added his special
Vtamin moure to some commarcial dog feod and aboked It A Then he labaled a seccnd variety

of og food B rocove t00d A and tho mutt
received 1o0d B

Afora year of this, he broug) penicand them
both mutt “You think prety o

dogfood, hut?" said Ham Ma's rhval at wark. Johnny Lau. “You canit say nothing about how good
your special food Is. Colles ahways grow more than It muts.” D was soeptcal 109, “You never
fed them Hom Ma them o 5
Ham Ma realized he had made two mistakes this tre. And he vowed that the third time his
conclusons woud be 5o compeling thet no ane could doué them
56 Ham Ua went back o work. He nvested some of his savings in twin male beagles,
idantical puogies ¥om g meal, and lot

B8 wator rorn his gardon hose. Ho callod thom Dog A and Dog B. Dog A got Ham
riture vith it dog meal, and Dog B did not

Picnic was qute a Success. Ham Ma brought his dogs and a scale. From the dogs
g brass ltiers of Kentical mass, saying "Dog A" and ‘Dog B." He even had
bags of dog food, idortical oxcapt for the addibon of his vtarins 1o bag A

quite 3 thing going here.* admitted Johnny Lau, smiing and peting Dog A

| rows” said Dev. “But poor Mtis Dog B. If you don't want 1, ¥ take it home.*

8 ful two Klograms more than & brother, Dog B, after only one year ~ and

i extia fat boneath ks glossy coat. Dog B was as delghtul and swect 85 Dog A
shiny, but £was not any bit heavier than the average beagie.

. and he that
When his boss, Mdm. Chan Chen Fen, called him i s congratuiate him on his
100 work. o viceo of the she

lator, Ham Ma had businass cards kiontfying him as Tang Ham s, Senor
and 3 six figure contract to market his spacial mix of vtamins varidvwide

Questions.

How aid
o the 16 Hebits of Mind for guidonce.

At Ham Ma's fist dog food axparimont?

did Ham Ma make in his second dog food experiment?

Ma's hypothosis?

Ham Ms 2 indepondent and dependent vanaties?

record(s) did Hem Ma keep? What other records could / should Ham M have

aion given i the story, coukd you repeat Ham Ma's experiment? Why is ¢
Feproduce experimental results In science?

Mas the effect of his dog

3

bout

e Experimental Design: Students learn
dependent variables, independent variables
and control experiments through a narrative.
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Chemlstry ciass:
e Commentary: The Laboratory Note Book
| question is, how serious a transgression has Catherine committed? If she is a less

rch assistant for having lost her notebook, i is important that Dr. Ackroyd know
B other hand. you might Judge either that iosing the lab notsbook Is really a minor
[that values such as compassion and charty towards Catherine are more important
ity you might feel to report this transgression.

best course of action is to give the laboratory note book to Catherine and not
farelessness to Dr. Ackroyd. Catherine has made @ mistake by mispiacing her
but hardly a mistake that she should be severely punished for. Dr. Ackoyd is

48 about taking care of lab notes; telling him about the incident would certainly

s chances to keep the job.

is certainly a temptation for you either to give the lab notebook to Dr. Ackroyd
where you found &, or give it to Catherine and but stilllet Dr. Ackroyd know about
fcarelessness. These actions would increase your chances of keeping the paid
gaiton. Another option is to leave the notebook behind the cesk for somecna else
may feel you are avoiding any involvement but in fact you are making a moral

n not to heip Catherine or Dr. Ackroyd. I Is also a decision to help yourselr.
the lab notebook benind the desk will certainly impede Catherine's research

You begin working In Dr. Ackroyd's research [ab at the same time as his other
postgraduate research assistant, Catherine. Because of some cutbacks in the chemistry
department's researoh funde. Dr. Ackroyd can now only pay one assistant. Neither Catherine
nor you can afford to work in the lab without pay. When you propose that each of you works
part-time, Dr. Ackroyd wil not agree. He believes that having two part-time assistants woud
be an inefficient use of his research funds. Since both of you are qualified and both need the
fob, he is uncomfortable deciding between the two of you. To make everything fai, Dr.
Ackroyd proposes that you both work independently for the next two weeks and the student
who makes the most progress wil keep the job

The lab i open all day so that students can work at their convenience. Today is
Tuesday of the second week, and Catherine mentions that she cannot find her laboratory
note book. Dr. Ackroyd does not know that Catherine’s lab book s missing, but he would
probably be angered by Catherine’s lack of cauion Dr. Ackroyd has repeatedly wamed the
two of you 10 take great care of your lab books and never leave them unattended. Shortly
after Catherine leaves the lab for lunch, you discover that her lab book has fallen behind a
desk. Do you retrieve the lab book? Do you keep it? Do you gve the lab book personally to
Dr. Ackioyd of to Catherine, or do you just place it on the desk for someone to find? What is
the best coursa of action?

[probably make sure that she does not get the permanent job, Yet another

be to wait a few days to “find” the book and return it to Catherine. This would
you a time advantage, although Catherine would probably stil be able to

het lab nolebook for a while, recording her resuts in @ new notebook. Once
she could transfer her lab notes into the permanent record and proceed as if
 nappened

(0f these options hurt Catherine’s chances to retain the job, thus making yours
@ purely selfish perspective they seem attractive. After all, only one person can
Why ot you? There is of course the issue of faimess Dr. Ackroyd is interested

Takon from Kovac, J (2004). The Etticel Chemist. Professionalism and Ethics in Science.

New Jersey; Pearson Prenice Holl ISBN: 0-13-141132:2 best researcher. Keeping track of Iab notes is part of research, but only a minor

important qualities are good laboratory technique, scientific knowledge and
) Dr. Ackroyd and the scientific community will benefit most if the truly better
 gets the position. From a ublitarian perspective, the best option s o quietly return

1

2

clence: Links

e Ethics In
ucation. Students read and discuss moral
dilemmas related to science.

1o Catherine and let Or. Ackroyd make his decision at the end of the week
rous course of action also makes sense from a variety of other moral
Certainly, if you had mispiaced your lab notebook, you would ke Catherine to

6u without telling Dr. Ackroyd about your carelessness

eral other options are posed In the case. You could retrleve the lab notebcok and
\ere for anyone to find, offering Catherine and Dr. Ackroyd the same

10 find It If Dr. Ackroyd finds the lab notebook. carelessly lying around while
inotin the lab, then Dr. Ackroyd will probably be angry and will want to hire you

| Catherine. Although this option seems to absolve you of any responsidiity if
reprimandec or punished for losing her lab notebook. It is not qute that simple.

of choices as fo when and where fo leave the ‘ab notebook. Consciously

, you can certainly set-up the situation o that Dr. Ackroyd is more liely than
) find the lab notebook, of the reverse

, and the most extreme, you could discard the lab notsbook. Whie this would
you the job, the lab natebook certainly contains information that is important
il rasearch project, so you wil be doing a disservica to sckence, N matter who

the research assistant posdion

to Character
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e Penicillin was discovered by Sir Alexander
Fleming on 28t September 1928.

e [t was not tested on a large scale until 1940.

e |t IS understood that the 12 year gap between
the discovery of penicillin and its large scale
extraction and purification is due to Fleming’s
Inability to communicate his discovery clearly.

e Nobel Prize for Physiology or Medicine 1945.
— Sir Alexander Fleming

— Ernst Boris Chalin %
— Sir Howard Walter Florey M

Tt/
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e Developing Clear Communication: Simple
Lego® models can be used to show students
the importance of clear, unambiguous
communication.
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* & e |n this activity, one
‘ . student is given the

‘ instructions to build the
52 e model, while a second

student is given the bricks.

—
e —

e The students can not see
each other. The student with
the instructions must describe —
very clearly — how to put the
bricks together in order for their
partner to make the model.




Science In the News

Student #1 has Student #2 has
the instructions Screen the building bricks
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Attach the black | have a
question!
O

brick to the two

yellow bricks.
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Finally attach the
arm to the
excavator.

|
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e Miley Cyrus “Wrecking Ball” used to teach the
frequency of a pendulum.

e http://www.smh.com.au/technology/sci-tech/how-do-we-engage-young-people-in-science
-20141016-1170vt.html
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e A Boeing 767 airplane flying for Air Canada on 23"
July 1983 consumed its complete supply of fuel only
an hour into its flight. It was headed to Edmonton
from Montreal, but it received low fuel pressure
warnings in both fuel pumps at an altitude of
12, 500 m; engine failures followed soon
after. Fortunately, the captain was an experienced
glider pilot and the first officer knew of an unused air
force base about 20 kilometres away.

www.chemwiki.ucdavis.edu/analytical _chemistry/quantifying_nature
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e Together, they landed the plane on the runway,
and only a few passengers sustained minor injuries.
This incident was due partially to the airplane’s fuel
Indication system, which had been malfunctioning.

Maintenance workers resorted to manual
calculations in order to fuel the craft. They knew that

22,300 kg of fuel was needed, and they wanted to

know what volume in litres should be pumped.

www.chemwiki.ucdavis.edu/analytical _chemistry/quantifying_nature ﬁ%
ytical_ y/q ying_ m%_

%&
W)
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e They used 1.77 as their density ratio in performing
their calculations. However, 1.77 was given In
pounds per litre, not kilograms per litre. The correct
number should have been 0.80 kilograms per litre;
thus, their final figure accounted for less than half of
the necessary volume of fuel.

www.chemwiki.ucdavis.edu/analytical _chemistry/quantifying_nature ﬁ%
ytical_ y/q ying_ 4%&—

%&
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e Tokyo Disneyland’s Space Mountain roller
coaster came to a sudden halt just before the
end of a ride on 5t December, 2003. This
startling incident was due a broken axle. The
axle in question fractured because it was smaller
than the design’s requirement. Because of the
Incorrect size, the gap between the bearing and
the axle was over 1 mm — when it should have

been a mere 0.2 mm.
()

www.chemwiki.ucdavis.edu/analytical _chemistry/quantifying_nature M
s
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e The accumulation of excess vibration and
stress eventually caused it to break. Though the
coaster deralled, there were no injuries. Once
again, unit systems caused the accident. In
September 1995, the specifications for the
coaster’s axles and bearings were changed to
metric units. In August 2002, however, the
Imperial units (English units) plans prior to 1995
were used to order 44.14 mm axels instead of

the needed 45.00 mm axels. /N
www.chemwiki.ucdavis.edu/analytical _chemistry/quantifying_nature i
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e The Mars Climate Orbiter, meant to help relay
Information back to Earth, is one notable

example of the unit system struggle. The orbiter

was part of the Mars Surveyor ‘98 program,
which aimed to better understand the climate of
Mars. As the spacecraft journeyed into space on
September 1998, it should have entered orbit at

an altitude of 140 - 150 km above Mars, but

Instead went as close as 57km.
(e

www.chemwiki.ucdavis.edu/analytical _chemistry/quantifying_nature M
e
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e This navigation error occurred because the
software that controlled the rotation of the craft's
thrusters was not calibrated in Sl units. The
spacecraft expected newtons, while the
computer, which was inadequately tested,
worked in pound forces; 1.00 pound force is
equal to about 4.45 newtons. Unfortunately,
friction and other atmospheric forces destroyed
the Mars Climate Orbiter. The project cost
US$ 327.6 million in total. ﬁ%’é&
www.chemwiki.ucdavis.edu/analytical _chemistry/quantifying_nature
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e At a factory making nylon in Flixborough, a
small town in England, a cigarette ignited a cloud
of highly flammable cyclohexane vapour, which
had escaped from a leaking pipe. A tiny amount
of energy from the cigarette was enough to start
the reaction that released the vast amount of
energy stored in the cyclohexane. This
destroyed 100 houses and killed 29 people.

=
s,



Science In the News

st

Classroom Strategies

i




Science In the News
Classroom Strategies

e The causes of the Chernobyl incident, which
released a cloud of radioactive material into the
atmosphere, are misunderstood. The cause
was chemical rather than nuclear. A series of
operator errors produced steam inside the
reactor.
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e Zirconium metal reacted with the steam to
produce hydrogen which ultimately exploded
and set fire to the graphite rods that were used
to absorb neutrons in the reactor. Radioactive
material was then released from the damaged
reactor. Essentially, this was a case of a high
temperature increasing the rate of a chemical
reaction.
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e At Bhopal, in India, an insecticide called
carbamyl was being manufactured. The process
Involved several poisonous gases and one of
these, methyl isocyanate, was the cause of the
disaster. One theory is that a reaction between
methyl isocyanate and water caused a build-up
of pressure.
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e This normally slow reaction was made much
faster by sodium hydroxide (from a cleaning
system) acting as a catalyst. The builc-up of

pressure caused toxic gases to be released Iinto
the surrounding area, killing over 2000 people.
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e On 13" August 2015 a warehouse complex at
Tianjin in China was destroyed by two massive
explosions.

e Seismologists were able to measure the
strength of the two explosions. The first
explosion was equivalent to 3 tonnes of TNT
detonating. The second explosion was
equivalent to 21 tonnes of TNT detonating, and
the explosion could be observed from space
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e |nitial reports stated that the explosions killed
dozens of people, injured hundreds more, and
devastated a large area of the city.

e |t IS believed that the warehouse complex was
used to store hazardous chemicals such as
calcium carbide (CaC,), which is used in the

manufacture of plastics, and potassium nitrate
KNO;, which is used in the manufacture of
fertilisers and explosives.
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e First Explosion: Could have been caused by the
civil defence force spraying water onto the
calcium carbide (CaC,). This reaction would have
produced ethyne(C.H,) and calcium hydroxide.

CaC,(s) + 2H,0() — C.H,(g) + Ca(OH),(aq)
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e Ethyne is a highly flammable gas that releases
a very large amount of energy when it burns.

2C,H,(g) + 50,(g) — 4CO,(g) + 2H,0(])
AH =-1300 kJ/mol of C.H,(g)
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e Second Explosion: This was most probably
triggered by the first explosion.

e Potassium nitrate (KNO,) Is an excellent
oxidising agent. Above Iits melting point of
334 °C, potassium nitrate rapidly decomposes
iInto potassium nitrite (KNO,) and oxygen.

2KNO4(S) — 2KNO.(s) + O.(g)
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e Heat from the first explosion would have caused
the potassium nitrate to decompose, releasing
enormous gquantities of oxygen which would have
reacted explosively with other chemicals.
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e |n addition, it is also believed that the
warehouse complex was used to store 700
tonnes of sodium cyanide (NaCN) which is used
In the mining of precious metals. Sodium
cyanide is a highly toxic chemical. Once it enters
the body, it is rapidly converted into hydrogen
cyanide (HCN) which inhibits cellular respiration.
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e Duration: 1 minute
¢ Video downloaded from www.theguardian.co.uk
e \Warning: Video contains some expletives.
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e \Why encourage students to read beyond the textbook
(as if often done in languages and General Paper)?

arshall Cavendish
{

et :
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e Enjoy your tea break, kindly provided by the
Academy of Singapore Teachers.

e Please be back by 4.00 p.m. so that we can
continue with the second part of the workshop and
finish on time.
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e There are a variety of different science magazines
available for you to read.

e Links to online BBC News stories can be found at
http://www.scientist.sqg/literature/bbc_news _stories.pdf.

%&
W)
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http://www.scientist.sg/literature/bbc_news_stories.pdf

Science In the News
Hands on Component
e Browse through the articles.

— Read the ones that you find interesting. Catch-up
on what is happening in the world of science!

— Make notes about the ones that you want to
briefly mention to your students because:
a) It Is contemporary and interesting.
D) It illustrates something about the nature of
science.
c) It is related to the topic that they are studying.

>
|'Fﬂ'|

Tt/



Science In the News
Hands on Component
e Browse through the articles.

— Write-out and / or photograph the ones that you
iIntend on using for class discussions of for turning
INto comprehension guestions.

e Essential: Find at least one article that you and your
students will find interesting to discuss in class. Focus
on using the discussion to improve your students’
scientific literacy / interest in science / understanding
of science.

e Optional: Share your work with your peers.
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Summary of Today's Workshop
e Scientific literacy Is...

e |t IS Important for our students to be scientifically
literate because...

e |t IS Important for society to be scientifically literate
because...

e Some strategies that can be used to improve our
students’ understanding and use of scientific terms...

e Some strategies that can be used to improve our

students’ scientific literacy... /S
4@&—
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ez
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e WWhat questions would you like to ask?

e Please complete the online feedback form.
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