Adam Boxer
@adamboxerl

What I've loved about the
#writinginscience symposium is that
normally "literacy in science" means "use
science to teach literacy." This
symposium uses words, sentences and
writing to teach science, not the other
way around.
thescienceteacher.co.uk/writing-in-sci...
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We teach the right things, efficiently



onfents Literacy in

e Words and Knowledge .
o Examples and non-examples S clence
o Frayer Model
o Relationships between words
o Similar/Different
e Writing:
o But, Because, So
o Write/Discuss/Rewrite
e Judge Don't Mark
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Is reading and writing important in science?

How Many Hours of Professional Reading per Week?

20+ hours 0.4 hours
13.3% 15.3%
15-19 hours
6.1%
10-14 hours
18.4%

59 hours

46.9%

https://eic.rsc.org/analysis/reading-lessons-for-scientists/2010065.article
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Is reading and writing important in science?

How Did You Learn to Read Science and Technology Texts?
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Taught myself Taught at Taught at school
university/college

https://eic.rsc.org/analysis/reading-lessons-for-scientists/2010065.article Paradignn)
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Vocabulary
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Definitions or examples?

Definition of a chemical store of energy:
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Definitfions or examplese

Definition of a chemical store of energy:

The energy store associated with chemical
bonds, such as those between molecules.
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Definitions or examplese

Definition of a chemical store of energy:

The energy store associated with chemical
bonds, such as those between molecules.




Definitfions or examplese

Definition of a chemical store of energy:

The energy store associated with chemical
bonds, such as those between molecules.

e Examples and non-examples

Frayer model
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of energy

P
Paradign

TRUST



P
Paradign



chemical store
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chemical store
of energy
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not a chemical
store of energy
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not a chemical
store of energy
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Definition: The energy store associated with
chemical bonds, such as those between

Characteristics:

molecules.

In other words:

a I
stores of chemical

Examples: energy

- )

Non-examples:




Definition: The energy store associated with
chemical bonds, such as those between
molecules.

In other words: some chemicals can store energy

which they can release when they react.

Characteristics:

Substances which will burn.
Foods which give us energy

The chemicals in batteries/cells

-

Sugary energy drinks \_

stores of chemical
Examples: energy

~

)

Petrol

Candle wax
Crisps

Starchy foods
Diesel
Firewood
batteries/cells

Water
Diet drinks

Substances which won't react

Non-examples:




Make Context Explicit

Show learners how
knowledge is related
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Make Context Explicit

Show learners how
knowledge is related

Petrol/

diesel battery

products



Elaboration

http://www.learningscientists.org/elaboration/

O SIMILAR O

As you elaborate, make connections
between different ideas to explain
how they work together. Take two
ideas and think of ways they are
similar and different.




Elaboration

Different

Chemical
store of
energy

Similar

Gravitational
store of
energy

Different




Elaboration

Energy stored c , ’ Ths.hlgher}“ an
in chemical hergy Is store object, the
bonds until later more energy
stored.
Chemical Gravitational
— store of — store of -
energy energy

Different Similar Different



Elaboration

Energy stored
in chemical
bonds

Food, fuel and
batteries are
examples

Often need
oxygen /
oxidiser

Different

Chemical
store of
energy

Energy is stored
until later

Can be converted
into other stores
or pathways of
energy

Measured in
Joules

Similar

Gravitational
store of
energy

The higher an
object, the
more energy
stored.

The amount of
energy
depends on
location

depends on
the
gravitational
field and mass

Different




Reading in the Science Classroom

Knowledge and Reading

As the desert sun climbs overhead, the kangaroo rat
burrows deep in the sand and rests until evening.
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Reading in the Science Classroom

Knowledge and Reading

As the desert sun climbs overhead, the kangaroo rat
burrows deep in the sand and rests until evening.

What time of day does the How big do you think a Why does it burrow deep in
animal enter its burrow? kangaroo rat ise the sand?

A: morning A: small, like a mouse A: to sleep

B: affernoon B: medium, like a dog B: to avoid predators

C: evening C:large, like a C: to stay cool
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Reading in the Science Classroom | 77—

Knowledge and Reading

As the desert sun climbs overhead, the kangaroo rat
burrows deep in the sand and rests until evening.

What time of day does the How big do you think a Why does it burrow deep in
animal enter its burrow? kangaroo rat ise the sand?

A: morning A: small, like a mouse A: to sleep

B: affernoon B: medium, like a dog B: to avoid predators

C: evening C:large, like a C: to stay cool
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Writing in Science

“Writing is the hardest thing that we ask children fo do.”

Hochman and Wexler, 2017, The Writing Revolution
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Writing in Science

“Writing is the hardest thing that we ask children fo do.”

Hochman and Wexler, 2017, The Writing Revolution

Kmma out, because, so...

N ALL SUBMCTS AND GRATES

Judith C. Hochman
Natalie Wwexler
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In a gas, the particles move about the container.



Complete the three sentences below:

e |In a gas, the particles move about the container, but

e |In a gas, the particles move about the container, because

e |In a gas, the particles move about the container, so




Complete the three sentences below:

e In a gas, the particles move about the container, but in a solid, they

can only vibrate.

e In a gas, the particles move about the container, because they are not

attracted to each other.

e In a gas, the particles move about the container, so they collide with

the walls and exert pressure.



In the geocentric model, the Earth is at the centre, but _Q@&\%__ﬂu_
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In the geocentric model, the Earth is at the centre, because H\ﬂ- ol\m&h\f_
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Write/Discuss/Rewrite

The power of revision

DOUG LEMOV

of Teach Like a Champio
COLLEEN DRIGGS
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A Pmttlml Guide to
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Writing

Write/Discuss/Rewrite

(Teach Like a Champion)

Write: Describe the Geocentric model in your own words.
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Write: Describe the Helioceniric model in your own words.
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Using Exemplars to Make Feedback Specific
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Exemplar:

To improve the experiment, | could repeat each boat three tfimes and take an average. | could also
make sure that each boat was the same shape, so that | can be sure that I am only investigate the

size of the boat and not the shape.



Using Exemplars to Make Feedback Specific
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Exemplar:

To improve the experiment, | could repeat each boat three tfimes and take an average. | could also
make sure that each boat was the same shape, so that | can be sure that I am only investigate the
size of the boat and not the shape.



Judging, not Marking

Using comparative judgement to assess scientific writing.

Comparative judgement is a technique used to assess writing by ranking the
quality of the work.
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Measuring the Quality of Writing with Comparative Judgement

51.4s Which demonstrates a better scientific understanding? 28
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56.1s Which demonstrates a better scientific understanding? 29
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Conclusion:
1. Words and Knowledge

a. Examples and non-examples
b. Frayer Model
c. Relationships between words
d. Similar/Different

2. Writing:
a. But, Because, So
b. Write/Discuss/Rewrite

3. Judge Don't Mark



Where to find these slides:

hitp://ipswichacademy.paradigmirust.org/news/

Further reading:

e hitps://readingforlearning.ora/2018/10/10/characteristics-of-science-vocabulary-and
-some-classroom-tools/

e hiips://bunsenblue.wordpress.com/2018/10/03/writing-in-science-a-symposium/

e hifps://rosalindwalker.wordpress.com/2018/10/17/sentences-and-the-web-of-knowle

dge/

e hitp://www.teach-well.com/writing-revolution-activities-in-primary-science/

e hitp://thescienceteacher.co.uk/writing-in-science/



http://ipswichacademy.paradigmtrust.org/news/
https://readingforlearning.org/2018/10/10/characteristics-of-science-vocabulary-and-some-classroom-tools/
https://readingforlearning.org/2018/10/10/characteristics-of-science-vocabulary-and-some-classroom-tools/
https://bunsenblue.wordpress.com/2018/10/03/writing-in-science-a-symposium/
https://rosalindwalker.wordpress.com/2018/10/17/sentences-and-the-web-of-knowledge/
https://rosalindwalker.wordpress.com/2018/10/17/sentences-and-the-web-of-knowledge/
http://www.teach-well.com/writing-revolution-activities-in-primary-science/
http://thescienceteacher.co.uk/writing-in-science/
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Terminal Velocity #1 model response.

) _ ravit object
skydiver SfOflOﬂOW}" gonlyy = occeferc'res

Initially, the skydiver is stationary. The only force acting on her is gravity, so she accelerates
downwards.

reduces increases

- = . : ravity larger : A

ver's vel ir-resistan 9 leration veloci

skydll er's velocity air-resistance TS acceleratio elocity
increases increases

air-resistance

As her velocity increases, the air-resistance acting on her increases. As gravity is still
greater than air-resistance, she continues to accelerate, though at a reduced rate. Her
velocity continues to increase.

05 [

. air-resistance . .
@ skydiver reaches I no resultant | | acceleratfion | velocity
0

: A balances R
terminal velocity aravity force = zero constant

When she reaches terminal velocity, the air-resistance on the skydiver will balance the
gravity acting on her. There will be no resultant force and her acceleration will be zero. She
will fall at a constant velocity.



Terminal Velocity #1

skydiver stationary }v

gravity

only

object
accelerates

skydiver's velocity
increases
0
@

. : ravity larger 5 .
ir-resistan 9 leration veloci
nerecses [ . than e SR Y increases
air-resistance
. air-resistance . .
skydiver reaches A Mie resultant acceleration velocity
terminal velocity gravity force = zero constant




Terminal Velocity #3

SES

FRzmg —

0=9.81ms™?

Sy

air-resistance : . velocity
Z —»  mg>air-resistan —> a<mg [*|.
increases GEUoATUNCE s increases
@ terminal velocity }v mg=air-resistance [ F.=0 [ a= > v=constant
0




Terminal Velocity #4

'

v>0

o

OQ

terminal
velocity

P



Terminal Velocity #5 - problem solving

V=

v>0

terminal
velocity

A mouse can fall very large
distances without harm.

Use the idea of terminal
velocity to explain why the
mouse is unhurt.

Thud



