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Y Progression toolkit: Production of sound
RN 0viccts and materials can be made 10 VRIS to produce a sound that becomes louder as the size of vibration increases

J and higher pitched as the rate of vibration increases
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PRSI icify what vibrates to | Describe the effect of | Describe the effectof | Explain how sound is 1 Explain how vibrations are
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Hundreds All based ONLINE,

of on research OPEN-ACCESS
Best Evidence Science Teaching resources evidence & FREE!
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A dynamics tralley is pulled with » steady force. -l-‘—-———-—‘- progression toolkit: Cefls and cell structures
It is pulled by a weight hanging over a pulley.

Predict Aemamicme are made up of one ot more cells,
N Progression toolkit: Substance
What do you think 2 distance-time graph of the

trolley’s movement will look like?

Compound A and compound B are added to a

small glass jar. Both compounds are white.
which have common struct:

ures that carry out life processes.

A lid is placed on the jar. The jar is shaken.
A yellow colour appears.

i 1 B
5 5 Learning focus. . . N L . et i
m‘s"lk E:"""k s A chemical substance has a characteristic telting and boiling point and can exist in different states.
. is | thisis .
What do you think about each statement? fight | wrong Explain |
Why do you think the graph will look like this? W —_— 1
1 A yellow substance has been released from . , , , = \
the white powder. N Recognise that a substance | Match of I Match i F | Distinguish the scientific 1 Distinguish a pure sample X
T Watch the demonstration may exist in the solid, ! melting (or cooling) o the ! boiling o the temperature ! use of the word pure from ! of a substance froman [
2 The white powder has changed colour. liquid or gas state, | temperature at which they | 3t which they take place. | the everyday meaning. | impure sample (mixture) |
Observe depending upon the | take place. | ' | by recognizing that a sharp | | h..—
o - i temperature. ' ! ' * melting paint |
3 Oneof the white substances has changed into Sketch a distance-time graph of how the trolley e ! : ] ' ch:rla"(%:hshc:léuure |
a yellow substance. moves. n | \ ! ! cample of a substance.

Diagnostic
questions

Melting observations

Possible states

4 A new yellow substance has been formed. :Dj Explain
Were your prediction and explanation correct?

Try to improve your first explanation to explain what happens more clearly.

Boiling observations Pure or mixture?

Cooling observations

Melting and purity r

Contamination mystery
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Unusual states

Comparing meiting ' ‘ All that glitters...
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PROGR
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TOOLKITS

...to help teachers develop evidence-based practices

...to test and consolidate students’ understanding of key concepts in science
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Evidence-informed progression

A : .
unpdrogresspn toolkit helps you to test and consolidate
erstanding of a key concept in science.

Progression toolkit: Changing motion

of the force.
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] ] 1 1

Calculate the size and \ Describe how quickly the ! Describe how the speed of ! £xplain how friction and i Explain why friction and
direction of the resultant 'l speed of an object can be : an object changes ! other resistive forces can || other resistive forces make
force of two forces acting 1 changed if acted on by ; throughout the time thata ; actto continually reduce 1 it necessary to exerta
along the same straight | resultant forces of | resultant force is acting on 1 the speed an un-propelled ! constant force to keep an

line. 'l different size. it ! object. ll object moving ata stead
| speed.

1 1
1 1 i
B - ' ' |
| 1 In
1 1
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Learning focus A resultant force on an object can cause it to speed up or slow down, depending oD the direction

As students’
conceptual
understanding
progresses they
can:

Diagnostic

uestions How much s left over? Drag race Shopping trolley disaster! supermarket dash

q
Rolling stone
Counter force Trolley racing

Response

e Calculating resulta t force steady force
activities ! g n ¥

Key:

u Prior understanding from earlier stages of learning n Bridge to later stages of learning

Are -i [
Shojﬁjatr)ceh |tr)1|formed progression pathway describes what student
able to do as their understanding of the concept develoi)s



Progression toolkit: Substance

g and hoiling point and can exist in different states.

Learning focus . L .
- A chemical substance has a characteristic meltin,

As students’ W

>

1
| Distinguish a pure sample

) '
| Match observations of | Distinguish the scientific

conceptual 1
understanding Recognise that a substance ! Match observations of
progresses they may exist in the solid, 'I melting (or cooling) to the 'l boiling to the temperature I use of the word pure from ‘I of a substance from an
can: liquid or gas state, temperature at which they | at which they take place. the everyday meaning. | impure sample (mixture)
1 take place. 1 | by recognizing thata sharp
| melting point is

depending upon the
temperature.

! characteristic of 2 pure

1
| sample of 2 substance.

1
1)
1
1

Diagnostic
questions

’
All that glitters... Contamination mystery

Diagnostic questions help you
to collect:

* evidence of where your
students are in their
conceptual progression

e evidence of common
misunderstandings and
preconceptions.

Res:pg{\se Unusual states Comparing melting
activities
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Box not moving Box not moving Box moving at Box getting
a steady speed faster and faster

1. Which boxes have no friction? 2. Why do you think this?
i A There is no force pushing
A They all have friction sidewa
. The surfaces are @ little bit
g Box 1 has no friction B ough
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and cell structures

Progression toolkit: Cells
which have common structures that carry out life processes.

Organisms are made up of one or more cells,

4’

1
1 Describe the features and

Learning focus

As students’ B ConcerunL ProGRESON g

1
| Use ideas about cell

conceptual I §
understanding Use a light microscope to ! Apply the idea that | Identify subcellular
progresses they make and record ‘I organisms are made up of 'I structures and their 'l structures and their ‘I the limitations of the
observations of celis from one or more cells. functions. functions to explain whya animal and plant cell
| cellis a living thing. 1 models.
1

can:
a range of tissues and
1
1

\
organisms. 1
1 1
Animal cell or plant cell?

Diagnostic Body cells
Organ of organelie? Asingle cell can...

questions Using a light microscope
Made of cells?

Response
activities
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* One jar cqp
Ntains ai
- The ir from the roo
(air I:?(:'L'E"Jau' contains ex, © room.
reathed out by a pe, aled air
rson).

green

A sample of @
ated.

compou nd is hei

The table describes what is

observed.

The diagram is from a textbook.

Predict

It shows the particle model

What wi
it happen to the candle in each
each jarz
so that the sample is in the li

Explain

to explain the observations.

h? Why?

Some students try ©
Who do you agree Wit

Expla;
Amy: Heating released XPlain why you think ghis il
will happen,

the black colour out of
the greet powder.

Your teacher NOW place the candles n the jars
" .

panny: The colour of
the compound
changed from green
to black.

Sujata: The
mpound has
combined with
oxygen from the
air to form @ new
substance.

Watch what 13PPens to the ca dles in the jars,
Was your prediction correct?

Kyle: The
compound has
broken up to form

two new
substances-

To talk about in your group

If not, ho
-+ how wo,
uld you explain what You ob
observed?
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State three ways |
representation o

particle model - melting

of a substance in
quid state.

n which you think the diagram is a good
f a substance melting.

n which you think the d
£ a substance melting.

Response activities:

e encourage students to talk
an.d think about what they’re
thinking (metacognition)

» facilitate purposeful practical
work

. .
encourage meaning-making.

They help to challenge
misunderstandings and
overcome barriers to conceptual
development.

the solid state melting

iagram is not an accurate
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BEST

TEACHER NOTES

BEST
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Biology> Big idea BCL: The cellular basis of life > Topic BCL2: From
skeleton and muscles

Moving m the digestive system

Overview
Learning focus: Bones and muscles are tissues that work together with organs in organ
systems to support the life processes of cells to keep organisms alive.
nd roles of muscles in organs and organ systems.

TEACHER NOTES

cells to organ systems > Key concept BCL2.3: The human

Observable learning Describe the presence a

outcome:

Question type: Simple multiple choice

—

digestive system, muscle

Key words:

What does the research say?

draw what is inside the human body, most drew organs
les were drawn they were commonly only depicted in

and Amann-Gainotti, 2011). Driver's review of the
hildren recognise the
(Driver et al., 1994).

When children up to age 15 were asked to
but very few drew muscles, and when musc
the limbs (Reiss et al., 2002; Bartoszeck, Machado
research literature suggested that there was no evidence that school-age ¢!
involvement of muscles in the digestive, circulatory and respiratory systems

Several studies have found that children from ages 4 to 10 do not appreciate that food is pushed

through the digestive tract by waves of muscle ¢ (peristalsis), beli instead that &
o4 body movements such as walking and bending are responsible (Teixeira, 2000; AHI, 29

Way! athis question B
Students should comp T2 pencil and paper exercise, of you
ith an electronic voting system or mini white boards.

could use the PowerPoint presentation wi

Differentiation
the class, so that everyone can focus on the science. In

You may choose to read the question to
iate for a teaching assistant to read for one or two students.

some situations it may be more appropr

Expected answers
B — Contracting muscles

How to respond - what next?

you may choose to respond through structured class discussion. Ask
he answer they did; ask another student to explain why they
and so on. This sort of discussion gives
really understand their learning
ussions,

If there is a range of answers,
one student to explain why they gave t
agree with them; ask another to explain why they disagree,
students the opportunity to explore their thinking and for you to
needs. Responses often work best when the activities involve paired or small group disc
which encourage social construction of new ideas through dialogue.

his document may have been edited. Dow:
p. Distributed under a Creative Commons Attribution-NonCommercial {CC BY-NC) license.

Developed by the University of York Science Education Group and the Salters’ Institute.
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* Re
Sponse activity: Muscles in organ systems
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Teacher notes summarise the
research evidence underpinning

each resource.

This provides bitesize CPD to
help you develop your
evidence-informed practices.
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Progression toolkit: Substance

d boiling point and can exist in different states.

. istic melting an
Learning focus A chemical substance has 2 character

Progression toolkit: Production of sound

Learning focus Objects and materials can be made to vibrate to produce a sound that becomes louder as the size of vibration increases

and higher pitched as the rate of vibration increases

EETTTITTITNTTTEY T

<o ' ' ' '

understandi Identify what vibratesto ! Describe the effect of 1 Describe the effect of 1 Explain how sound is 1 Explain how vibrations are

S make sound ! larger vibrations on 3 1 faster or stower vibrations | produced by objects that | passed onto the
| sound | ona sound ) do not appear to vibrate | surrounding air

Sound vibrations Drum beat

Wood-rock Into the air

High or foud?

Response
a ration n
activities Speaker vibration ‘ Touching note

Sound model

i of the Falomng provide S¥Eenc that
e subiianee o been o
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The BEST resources can be
incorporated into existing
schemes of learning...

BEST

Best Evidence Science Teaching

...or use our research-informed maps for
curriculum planning. They suggest how
key concepts can be sequenced to build

understanding of big ideas of science.
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Best Evidence Science Teaching (BEST)

The resources have been developed from the
best available research evidence on:

common misunderstandings in science

BEST

Best Evidence Science Teaching

effective diagnostic questioning and formative
assessment

constructivist approaches to building
understanding

7 Rrastinb

sequencing of key concepts.

N

The resources are developed by the University

of York Science Education Group. UNIVERSITY OF YORK

SCIENCE EDUCATION GROUP

The Salters' Institute has been proud to fully

fund the BEST project since it began in 2016.

The Institute of Physics is now a co-funder of

IOP

Institute of Physics

BEST, having supported the project since 2021.

resources in collaboration with STEM Learning
to support science teaching.

We are providing FREE online access to the >\/
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