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The Basic Argument

“ Being scientifically literate means more than
knowing the substantive content; reading is a
constructive process




Science exists bec

ause scientists are writers are

speakers. We know this, if only intuitively, from the
very moment we embark upon a career in biology,

physics or geology.

As a shared form of knowledge,

scientific understanding is inseparable from the
written and spoken word. There are no boundaries,
no walls between the doing of science and the

communication of |
science. If data fal

t; communicating is the doing of
S In the forest and no one hears

t... Research that never sees the dark of print
remains either hidden or virtual or nonexistent.

Publication and pu

nlic speaking are how scientific

work gains a presence, a shared reality in the world.

Montgomery, S. L. (2003). Th
University of Chicago Press.

e Chicago Guide to Communicating Science. Chicago:



Tenopir, C., & King, D. W. (2004). Communication patterns of engineers and
scientist. Hobeken, New York: Wiley.

© 25% of their time reading

ith speaking and writing










Constructing Entities

“ How would you describe to a pupil the
following?

An Onion Cell










Models of Electric Circuit: The Bicycle Chain




Models of Electric Circuits: Jewels and Couriers




Words

* Photosynthesis

+ Homeostasis

- Mitosis




Number of Words

© Studies of high school physics texts

~ 2000 technical terms







Original DNA demonstration model (scale Cold Spring Harbor Laboraloy Archives
gives distance in Angstroms)






Pie Chart of Countries

Australia 8%

France 16%

Germany 32%
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Problem 1: The languageS of
sclence
“ Science uses

— Words (often in an unfamiliar and
special way)

- Diagrams




The chart below will help you quickly make rough conversions between the Fahrenheit and
Celsius temperature scales. To make more exact conversions, use the formulas below the

chart.
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In the formulas below, / means to divide, * means to multiply, - means subtract, + means to
add and = is equal. Tc = temperature in degrees Celsius, Tf = temperature in degrees
Fahrenheit

To convert a Fahrenheit temperature into Celsius:
Tc = (5/9)*(Tf-32)
For example, to convert a Fahrenheit temperature of 98.6°F into degrees Celsius, first

subtract 32 from the Fahrenheit temperature to get 66.6. Then you multiply 66.6 by five-
ninths to get 37°C.

To convert a Celsius temperature into degrees Fahrenheit:



The chart below will help you quickly make rough conversions between the Fahrenheit and
Celsius temperature scales. To make more exact conversions, use the formulas below the

chart.

In the formulas below, / means to divide, * means to multiply, - means subtract, + means to
add and = is equal. Tc = temperature in degrees Celsius, Tf = temperature in degrees
Fahrenheit

To convert a Fahrenheit temperature into Celsius:
Tc = (5/9)*(Tf-32)
For example, to convert a Fahrenheit temperature of 98.6°F into degrees Celsius, first

subtract 32 from the Fahrenheit temperature to get 66.6. Then you multiply 66.6 by five-
ninths to get 37°C.

To convert a Celsius temperature into degrees Fahrenheit:



The chart below will help you quickly make rough conversions between the Fahrenheit and
Celsius temperature scales. To make more exact conversions, use the formulas below the

chart.

In the formulas below, means to divide, means to multiply, means subtract, means to
add and is equal. =temperature in degrees Celsius, =temperature in degrees
Fahrenheit

To convert a Fahrenheit temperature into Celsius:

For example, to convert a Fahrenheit temperature of 98.6°F into degrees Celsius, first
subtract 32 from the Fahrenheit temperature to get 66.6. Then you multiply 66.6 by five-
ninths to get 37°C.

To convert a Celsius temperature into degrees Fahrenheit:



The Progressive Nature of
Scientific Language
Scientific Discourse is Cumulative

The reader of a scientific paper is entering a conversation
that has been going on for over 2000 years.

Each step in science builds on the last. Hence, science
progresses in a fundamental sense which art does not - so
its discourse inescapably deviates increasingly from that of
everyday life, except inasmuch as it feeds back into and
changes everyday discourse. Professional science
writing, with or without equations, is thus inescapably
difficult.’



Understanding Language in the context of its
use

Which sentence uses the word maximum correctly?

a. The lazy boy always made the maximum effort to
Improve his work.

b. The team won the maximum number of points and
were relegated.

c. He wanted to sell his car and make the maximum
profit.

d. By dividing the total of all the marks by the number
of pupils who sat the test, the teacher was able to
work out the maximum mark.



Understanding words in their

Context
Word Grade % Correct
T/ 10 1i2 Mean
Accumulate 21 32 72 44
Devise 36 44 61 49
Random 14 21 10) 30
Theory 21 49 67 49




Problem 2: Polysemy

“ Does ‘Electricity’ mean?

< Electrical power

< Electrical current




“ The demand for electricity was low

"~ The electricity nearly killed him




The Traffic Diversion

1. A force from the police officer causes the cyclist to turn right.
2. A frictional force acts on the bicycle

3. Forces of reaction from the road act on the police officer and the cycle



Problem 3




Problem 4: Lexical Density

Common English

“ We never did anything very much about science in our
school

~ My mother was madly in love with my father

Scientific English




The Simple View of Reading

We assumed that the atomic energy levels were infinitely sharp whereas we know
from experiment that the observed emission and absorption lines have a finite width.
There are many interactions which may broaden an atomic line, but the most
fundamental one is the reaction of the radiation field on the atom. That is, when an
atom decays spontaneously from an excited state radiatively, it emits a quantum of
energy into the radiation field. This radiation may be reabsorbed by the atom. The
reaction of the field on the atom gives the atom a linewidth and causes the original
level to be shifted. This is the source of the natural linewidth and the Lamb shift.

1. According to the passage, observed emission lines are:
A. infinitely sharp

B. of different widths,

C. of finite width

D. the same width as absorption lines.



The Simple View of Reading

We assumed that the atomic energy levels were infinitely sharp whereas we know
from experiment that the observed emission and absorption lines have a finite width.
There are many interactions which may broaden an atomic line, but the most
fundamental one is the reaction of the radiation field on the atom. That is, when an
atom decays spontaneously from an excited state radiatively, it emits a quantum of
energy into the radiation field. This radiation may be reabsorbed by the atom. The
reaction of the field on the atom gives the atom a linewidth and causes the original
level to be shifted. This is the source of the natural linewidth and the Lamb shift.

2. It can be inferred that when an atom decays it may:

A. return only to a state more excited than the original one
B. not return to its original excited state

C. return to its original excited state

D. return to a state less excited than the original one.



The Simple View of Reading

3. Do you have the faintest clue what this
~ passage Is about?




Types of Activities

Discussion/other

Non-involved

Listening

Writing

Reading

Observing

Practicals

10 15 20
Percentage of Time




Listening

Reading

Set Exercise

Copying

Open paper and Pencil Task
Observing Demonstration
Closed Practical Task

Open Practical Task
Preparing or Clearing Away
Grouped Discussion

Other

Types of Activity

0%

20%

40%



The Importance of Language

“The one single change in science
education that could do more than any
other to improve student’s ability to use
the language of science is to give them
more actual practice using it.’

Lemke, J. L. (1990). Talking Science: Language, Learning and Values.
Norwood, New Jersey: Ablex Publishing.



Promoting the Use of
Language In Science

" Reading Science

- Talking Science




Reading In Science

“ Normal Reading is a RECEPTIVE process




Reading Science

“ Directed activities related to text (DARTS)
are a set of strategies designed to get pupils
(0]

« locate important information and reflect on it




Directed Activities Related to

Texts
REQUENCg Underlinin
CLOZE b



Talking Science

© Concept Mapping

~ Discussion of Instances




Types of Writing

Year 7 Year 10
Copying or Dictated
Note Taking o =
Making Notes from 0 19

Printed Material




Audiences for Science Writing

%
Self 0
Trusted Adult 0
Pupil-teacher dialogue 7




Writing In Science

Writing provides.—

‘a mode for argument, conjecture, and challenge.
In writing, learners will articulate reasons for
supporting particular claims and attempt to
persuade or convince their audience; they will
express doubts, ask questions, relate alternate
views, and point out what is not known.’

Rowell, P. (1998). The Promises and Practices of Writing. Studies in
Science Education, 30, 19-56.



These words mg} lhn% ;I/iﬁal'rmoeusr writing

¢ This shows that

¢ Another piece of evidence is
¢ A further point is

“ I would also argue that

“  You can see that

- Thismeans




Changing the Audience

For a friend who missed the lesson in school

For their mother to explain what they did in school today

As a poem

Write an article for a school magazine

As a set of instructions for somebody else to do the experiment

As_ a limerick

o . -

a.
b.
C.
d.
G
‘f
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A Cautionary Note?

Technical language has evolved in order to classify,
decompose and explain. The major scientific genres—
report, explanation and experiment—have evolved to
structure texts which document a scientist's world view.
The functionality of these genres and the technicality they
contain cannot be avoided; it has to be dealt with. To deal
with it, teachers need an understanding of the structure of
the genres and the grammar of technicality ...... Ways must
be devised to provide access to this technology. And the
answer must not be watering the technology down.'

Halliday, M. A. K., & Matrtin, J. R. (1993). Writing Science: Literacy and
Discursive Power. London: Falmer Press.



~ osbornej@stanford.edu



mailto:osbornej@stanford.edu

