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Looking ahead: Future issues are already in the making. 

Contributions from local schools and teachers are always 
welcome. To find out more or express interest in contributing 
to future issues- Contact Olivia Stanyer ostanyer@
moorparkjunior.co.uk

Issue 5 Head Teachers reflect 
on policy influencing 
practice. 

Head Teachers relate their experiences of the SATC project to 
informative publications related to primary education

Issue 6 Are we nearly 
there yet?

Science subject leaders reflect on just how far they have come 
since they submitted their PSQM evidence in the spring of 2019

This issue of CONNECT, along with previous issues, can be downloaded from 
The Science Across the City website https://www.scienceacrossthecity.co.uk/ 

They can be located by clicking on the Impact tab.

National Expertise to Stoke-on-Trent (September 2021). A 
warm welcome to our presenters and facilitators next 
year, Jane, Sarah and Nicky

EYFS and Science. A two day CPD opportunity 
led by Jane Winter. 

Enquiry, curiosity of the world around us, through talk for learning.

Fully funded (OA) for all Stoke-on-Trent schools.

Co-planning year group specific 
curriculum (years 1-6) Termly networks 
led by Nicky Waller Putting the thinking, talking doing philosophy 
into practice, building school to school shared support.

Fully funded(OA) for all Stoke-on-Trent schools.

Moderator development programme 
led by Dr Sarah Earle. Exemplification of standards, quality 
assurance and train the trainer in moderation.

Resources and approaches through quality assured moderators 
available to local schools

Interested in any of the above: Contact Olivia Stanyer 
ostanyer@moorparkjunior.co.uk

Contributions from

Sandford Hill Primary School, Sneyd Academy, St Mary’s CoE Academy, 
Alexandra Junior School, St Thomas Aquinas Academy,  
Our Lady & St Benedict’s Catholic Academy, Watermill Primary School,  
St Mark’s CoE Primary School. Hayward Academy, Rushton CoE Primary School, 
St Thomas More Catholic Academy, Newford Academy, Belgrave Academy, 
Milton Primary School, Hillside Primary School, St Wilfrid’s Catholic Academy, 
Ellison Academy, Park Hall Academy, Meir Heath Academy, 
St Saviour’s Academy, Weston Junior Academy, Weston Infants Academy,  
The Willows Primary School
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Teacher autonomy and 
developing strengths yet further

The Stoke-on-Trent Opportunity area delivery 
plan (2017)1 has a stated enabling theme 
of upskilling the education workforce in 
which it states, ‘We believe that investment 
in teachers’ learning and careers is critical 
to recruitment and retention, as well as to 
the quality of teaching and leadership in the 
city’s schools.’ In responding to this goal the 
SATC project, funded by the OA, provided 
new learning against known competency 
needs within primary science such as enquiry, 
assessment, group work, talk for learning, 
the impact of which are featured in issue 3 of 
CONNECT. Furthermore, it set out to provide 
explicit opportunities to increase teacher 
autonomy in making their own choices about 
their professional development focus. Wiliam 
(2018)2 in discusses the importance of CPD 
for teachers in becoming more expert in 
their strengths and not simply the traditional 
knowledge deficit model. Recent research3 
seeks to identify factors that contribute to 
teacher workload and the nature of that 
workload. ‘Teacher autonomy is associated with 

higher job satisfaction and intention to stay in 
teaching. Teachers’ perceived influence over 
their professional development goal setting 
is the area most associated with higher job 
satisfaction and a greater intention to stay in 
teaching.’ And so, when science leaders asked 
if they could further develop areas of strength, 
the answer was undoubtedly yes, followed by 
how might we help make this happen in a local 
contextualised landscape? 

A collective endeavour
Our belief in learning for all and learning as 
a process fundamentally rooted in dialogue, 
reflection and challenge, underpinned the 
provision and support to enable innovation 
through CPD. Common across each innovation 
development group was a collaboration of 
between 6 and 12 teachers along with a 

knowledgeable other whose role was to act as 
a broker, opening up conversations by providing 
some expertise and research evidence to 
think about, discuss, act upon and to evaluate 
through inquiry focus in classrooms. The themes 
for innovation arose from teacher interest in 
developing their strengths and following their 
areas of professional passion. Teachers have a 
desire to be even better, to problem solve and 
to add value, create and adapt. All innovation 
groups were keen to share their outcomes as 
road-tested by teachers for other teachers. Each 
innovation forum met regularly, to grapple with 
the challenge of wanting to do something to the 
best of their ability. Members of the innovation 
groups are challenge-seeking leaders with 
an appreciation that through working their 
imaginative muscles deep improvement of 
practice takes place. Engaging in a framework 
of ‘Why this?’ ‘Why this way?’ ‘Why not a different 
way?’ ‘How do I know it is working?’ builds 
professional reflection doing fewer things in 
greater depth.

Professional mastery
Our intention is to inspire others to take these and 
their own ideas yet further. Enjoy the variety and 
scope of innovation arising from the Stoke-on-Trent 
primary science community.

Our thanks to the knowledgeable others that 
joined the city innovation teams and for putting 
their expertise and specialisms forwards for 
critique and challenge: Helen Spring for Better 
Outdoor Learning: Better Science, Rob Butler for 
Better Understanding of SEND: Better Science, 
Tom Holloway for Better Maths: Better Science, 
Jules Pottle & Rufus Cooper for teaming up with 
us to ‘road test’ their new book, and Scott Walker 
for the Curriculum Transition Translator. In addition, 
the year 6-7 diagnostic assessment transition 
project is featured as an innovation group. This 
group of science leaders drew knowledge from 
National expertise within the BEST project and 
implemented their innovation across the whole 
city, involving over 3700 children. 

Karen Peters, 
PSTT Fellow, Headteacher 
Moorpark Junior School, 

CEO New Guild Trust. 
Co-lead of SATC

Tina Whittaker, 
National Consultant 
for Primary Science, 

Co-lead of SATC. 

1 https://assets.publishing.service.gov.uk/government/uploads/
system/uploads/attachment_data/file/696855/Social_Mobility_
Delivery_Plan_Stoke-on-Trent_v8_FINAL_WEB.PDF.PDF

2 Wiliam, D., 2018. Creating the schools our children need. Learning 
Sciences International.

3 Worth, J. and Van den Brande, J. (2020) Teacher autonomy: how 
does it relate to job satisfaction and retention? Slough: NFER.  
https://www.nfer.ac.uk/teacher-autonomy-how-does-it-relate-to-job-
satisfaction-and-retention/
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It has never been so clear to me why CONNECT has 
been such an apt choice of name for this journal.  
Although the title of Issue 4 suggests it is about the 
innovations that have taken place in Stoke-on-Trent 
as part of the Science Across the City project, in my 
view, none of these innovations would have been 
as transformational as they have been without the 
great connections and collaborations that have been 
facilitated by Tina and Karen, the SATC Co-leaders.   

A number of ‘Knowledgeable Others’ have joined 
the teams of Science Influencers and Science 
Subject Leaders (and others), not simply to transfer 
their knowledge to those improving primary science 
education, but to do something much more powerful – 
create a reflective and well-informed group of science 
leaders who are able to challenge both themselves 
and their peers for the benefit of the pupils.  The deficit 
model of CPD has been thrown out of the window and 
teachers have been encouraged to choose areas of 
strength they would like to develop further.   

Tom Holloway, has used his primary 
maths expertise to empower 

teachers to employ the 
mantra, ‘Where’s the maths 
in that?’ during their science 
lessons.  Through asking this 
simple question they have 

been able to make greater 
meaningful connections 

between the maths and 
science curricula. The article written 

by Tom and local SLE Luci Baker includes snippets from 
the teachers involved in the project, demonstrating a 
diverse range of answers to that simple question.  One 
of the aims of Better Maths: Better Science was to share 
the learning within the participants’ schools and now, 
through this journal, they are sharing the learning with 
a much wider audience.  In the spirit of a project that 
values challenge, I would like to offer my own challenge 
to the SATC team to think next about the connections 
between pedagogies that are effective in both maths 
and science.  My own question is, could a future 
innovations group collaborate to identify and extend 
some of the Explorify resources to include mathematical 
discussion activities and challenges?  

We are all aware of the high levels 
of deprivation in the Stoke-on-
Trent area, and following the 
depressing way in which the 
Covid-19 restrictions have 
impacted on the learning 
of those pupils in the most 
deprived circumstances, 
it is heartening to read 
Rob’s article.  Rob brings 
considerable expertise of 
working with pupils with special 
educational needs and disabilities (SEND), but after 
many years delivering one off CPD sessions, Rob is now 
challenging his own ideas about CPD having seen 
the power that sustained, and deeper collaboration 
can bring.  I was impressed by the way that one of the 
teachers had made further connections, linking the 
Better SEND: Better Science approach to the Thinking, 
Doing, Talking Science (TDTS) 
project.  (Read more about 
TDTS in CONNECT Issue 3).

Our third article reflects 
on the teachers who 
have been developing 
their skills in facilitating 
outdoor learning.  Helen 
Spring, the visiting Outdoor 

Clare Warren

Reflections from the Editor

Learning Consultant, shares her thoughts about how 
teachers connected to develop their own practice and 
considered how to identify opportunities to take science 
learning outside. Having read the article, I have been 
doing my own research on pitfall traps for minibeasts 
and I’m definitely testing some of these in my garden 
soon, in preparation for future science courses I may run, 
and so connect others to this idea too.  

In a quiet corner of the centrefold 
pages of CONNECT Issue 

3 is the declaration that, 
“There’s only one Jasper 
the spider!” and here he 
is in all his glory!  Thanks to 
the author Jules Pottle and 
illustrator Rufus Thomas, 

Jasper1 was conceived, 
but with the collaboration 

and constructive feedback from 
teachers and pupils across Stoke-on-Trent, the story of 
Jasper is now even more appropriate for use by year 
2 and year 4 teachers and others wishing to teach 
classification in a creative way. Although Jasper is Jules 
and Rufus’ innovation, the teachers they worked with 
are developing a free downloadable teachers’ book 
- Stoke-on-Trent’s own Jasper related innovation. Once 
ready, this will be available to download from the SATC 
website- Useful Tools tab.  Science Influencers will be 
supporting teachers in every school to become familiar 
with the learning opportunities presented by the book, 
and four Jasper the Spider books will be gifted to each 
Stoke-on-Trent school from the innovation team.

Diagnostic assessment is 
the fascinating topic for the 
fourth article.  Inspired by the 
work of the Best Evidence 
Science Teaching (BEST) 
Team, teachers in Stoke 

have been collaborating to develop something that 
goes way beyond what any simple test is able to do. 
Year 6 pupils across the city have taken part in a low 
stakes diagnostic assessment, the results have been 
collated and the members of the team have met 
with secondary colleagues to share the learning from 
this innovation.  I sincerely hope that their secondary 

colleagues will be making the very best use of this 
data to inform their science teaching of pupils whose 
education has been disrupted by the Covid-19 
pandemic, and ensure that classroom time is used 
effectively to address areas of need. The findings support 
the use of the curriculum mapping 
tool also found at SATC Useful 
Tools tab and known as 
CALM.

This leads us to our 
final article which also 
addresses the thorny 
issue of transition as pupils 
leave their primary schools 
to venture into the big and 
scary world of secondary 
education.  Research tells us that during the transition 
phase pupils do not make the progress we might 
expect, but Scott Walker of Keele University has been 
connecting secondary science teachers with their 
primary colleagues to develop the Curriculum Transition 
Translator – a tool to enable deeper understanding of 
the connections between the primary and secondary 
curricula.  In doing so, connections have been created 
and communication is improving to 
ensure smoother transitions and 
continuing pupil progress.  

Better Reading: Better 
Science is not featured in 
this Issue of CONNECT, not 
because it doesn’t warrant 
a place, but simply because 
it was the one and only 
subject of Issue 2.  If you missed 
it, you could download a copy from 
the SATC website – Useful Tools tab – it makes fascinating 
reading! (It really would be disappointing if it didn’t!)

So, there we have it!  So many great innovations that are 
available more widely as gifts to other schools beyond 
the city thanks to the connections and collaborations 
nurtured by the SATC project. Learn more as you read 
about them in the rest of this issue of this journal, so aptly 
called CONNECT.  

1  Any connection with the name of an Ofsted Subject Lead for Science is 
purely coincidental!
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Introduction
While there 
are strong 
connections 

between 
mathematics and 

science, it is not always clear to teachers how 
to effectively link the two subjects, which can 
lead to missed opportunities. Forging strong 
links between maths and science has been 
shown to be an effective way of improving 
attainment in both subjects so it is valuable to 
support teachers to do this. 

The Better Maths: Better Science project 
brought together teachers from across Stoke-
on-Trent to explore how to effectively link maths 
and science. By working together, the teachers 
aimed to: 

• Identify the underlying principles that enable maths and 
science to be taught in an effective cross-curricular way, 
including how to develop a mind-set in which teachers 
ask themselves, ‘where’s the maths in that?’ when 
planning and teaching science.  

• Develop practical strategies for including ‘rich maths 
tasks’ in science lessons, try them out and feeding 
back on their effectiveness. This included developing 
strategies for areas of maths that are rarely present 
in science lessons like place value, shape, fractions, 
percentages, ratio and area.   

• Share strategies for linking the two subjects with 
colleagues in participating schools.

Taking part in the project were; Belgrave St Bartholomew’s 
Academy, Meir Heath Academy, Weston Infant Academy, 
Weston Junior Academy, St Nathaniel’s Academy, St 
Saviour’s Academy, Park Hall Academy.

 

Luci Baker - Belgrave St. Bartholomew’s 
Academy 
My participation in the Better Maths: Better Science 
project has reignited my passion for using science to 
inspire and stimulate mathematical thinking, putting 
key learning into a real-life context. I chose to apply 
the ‘Where’s the maths in that?’ strategy to my 
science planning, and aimed to make the most of any 
opportunity to collect quantitative data. The results have 
been awe-inspiring! The children have used angles 
to collect information about shadows, applied their 
knowledge of area to produce parachutes of differing 
size for air resistance investigations, and calculated 
averages, to one decimal place, in order to find the best 
shoe for Everest! Enhancing their science learning, and 
enabling them to use mathematical values to support 
their conclusions. 

Moving forward, I am planning to make the ‘Where’s the 
maths in that?’ a consistent message across all science 
planning. Maths and science are intrinsically related, 
and my project has awoken my passion to capitalise on 
this, enhancing the quality of learning of young minds in 
both subjects. 

 

Andrea Turkmen - Meir Heath Academy
Following engagement in the Better Maths: Better 
Science sessions, the biggest ‘take away’ for us has 
been using the question: 

Where is the maths in that?  
This has helped staff to think about where mathematics 
can be found in science and all other areas of the 
curriculum. Taking part in the online meetings gave lots 
of opportunities to share practice which we were able 
to take back to school and share with colleagues. 

Following teacher assessment in Maths during Summer 
half term 1, we identified gaps in learning and rather 
than trying to ‘squash’ these into the final few weeks 
of maths teaching, we chose to look at the Science 
curriculum to see where the Science objectives 
allowed for application of the maths skills that needed 
to be revisited. In some cases this was also taught 
through other curriculum subjects. 

The table below shows what each year group planned 
and implemented: 

Teaching the maths through science has allowed 
the children further opportunities for real ‘hands –on’ 
practical application which supports the mastery 
approach we use in maths, and allows for opportunities 
to make ‘real-life’ connections in both their science 
and maths learning. Staff have also reported that they 
were able to observe children discussing their maths 
during the science activities enabling them to make 
connections within maths and across maths and 
science. 

Having not been in school to drive and evaluate the 
full impact of this, I don’t feel we have got the most 
out of this yet. However, this is something that I intend to 
include as part of the maths School Development Plan 
next academic year. I would welcome the opportunity 
to get together with other members of our innovation 
hub online each term to continue to share experience 
and support this project. 

 Kath Campbell - 
Weston Junior Academy
At Weston Junior Academy, one of our school priorities 
has been curriculum development.  The ‘Better Maths: 
Better Science’ programme has supported this priority 
and provided an opportunity for the maths and science 
leads to work together to plan for future opportunities 
to further enhance the curriculum provision.  

In year 3 an opportunity presented itself to not only link 
maths and science, but also to incorporate a history 
focus.  At this point we were studying the Romans and 
in maths, we had been looking at measuring.  This 
provided a unique opportunity to create our own 
catapults, using a STEM activity.  

The children were enthusiastic about creating the 
catapult, measuring the distance and using a trial-and-
error approach to improve the distance travelled by 
the projectile.  There were numerous opportunities to 
develop investigation skills and create questions that 
could then be tested.  Examples included changing 
the size of the marshmallow, altering the length of the 
uprights and using different spoons.  This allowed us to 
discuss key elements of science including, fair testing, 
changing variables and repeated measurements.  

The next stage of the project will be to roll out this 
approach to curriculum development across the whole 
school, planning for future opportunities to link maths 
and science.  

Better Maths: Better Science
Tom Holloway PSTT Region Mentor, and Luci Baker Science influencer

Year 
Group 

Maths Topic Planned opportunities: 

Year 
One 

Time
Money 

Beatrix Potter Gift shop role play
50p character coins 
Plan a character’s day -sequencing

Year 
Two 

Time
Weight
Volume
Temperature 

Down by the 
Sea
 
Living Things 
and Their 
Habitats

Water play
A day at the seaside
Do we find different creatures at 
different times of day, month, term, 
year?
How do habitats change 
throughout the year? (Sequencing 
language) 

Year 
Three 

Angles and 
Properties of 
Shape
Mass
Capacity 

Plants Can we grow plants in different 
shaped containers? (Tomato plants 
in different shaped plant pots)
Does how much water a plant gets 
affect its growth?
Water plants to different amounts 
of water. Measure the water; record 
the growth on a bar chart 

Year 
Four 

Angles
Position and 
Direction 

Who am I? 
 
Living 
things and 
their wider 
environments 

Use positional language to describe 
where different animals can be 
found in the world with the UK as a 
starting point
Sundials – measure angles at each 
hour throughout the day 

Year 
Five 

Converting 
units of 
measure
Volume and 
capacity 

Circle of Life
Human 
reproduction 

Make flour balloons to represent the 
periods of human gestation.
Weigh how much flour is needed to 
make the balloon the correct mass 
and size for each stage of gestation.
Compare human gestation to other 
mammals. Is there a connection 
between the size of the mammal 
and the period of gestation? 

Year 
Six 

Statistics The World’s 
A Stage
Electricity 

Finding the mean of the cost of 
theatre tickets; adults/children in 
the audience 

Slippy shoe
Type of shoe Measurement 

1(N)
Measurement 

1(N)
Measurement 

1(N)
Average

Pink Sandle 1.2 (N) 1.1 (N) 1.1 (N) 1.1 (N)

Black boot 1.2 (N) 1.3 (N) 1.4 (N) 1.2 (N)

Leather shoe 1.6 (N) 1.6 (N) 1.7 (N) 1.26 (N)

Sparkly shoe 1.0 (N) 1.1 (N) 1.1 (N) 1.1 (N)
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Lydia Newton - Park Hall Academy  
The Better Maths: Better Science project has been 
a fantastic opportunity and inspiring project which 
has exhilarated and enhanced the collaborative 
link between mathematics and science, whilst raising 
aspirations for all. 

The approach taken was understanding and carefully 
considering how I could incorporate maths into to 
my science planning and teaching and consciously 
implementing this approach to any given opportunity. 

On reflection, the impact on the children’s learning 
was incredible! The sequence of lessons included 
scientific enquiry and the use of data collection and 
statistics including tally charts, pictograms, and bar 
charts of a mini beast hunt, including micro habitats of 
the surrounding area, in order to explore our scientific 
question, ‘What is the most common mini beast in 
our school natural environment?’  This collaborative 
approach embeds and enhances both subjects, 
allowing children’s curiosity in both subjects to thrive.  

Child A “I loved being able to use my maths skills and 
knowledge to work out our scientific question. It was so 
much fun!”

Child B “I liked go out and gathering information in 
Science and using my iPad to make a bar chart and 
other graphs”. 

 

 

Tom Lewis - Weston Infant Academy
At the Weston Infant Academy, we are currently 
focusing on our scientific enquiry skills, using the 5 key 
skills from the TAPS documentation. The ‘Better Maths: 
Better Science’ programme has given us the opportunity 
(and the nudge) to make those links between the 
science and the maths curriculum. 

After the first session year 2 were learning about space 
and the solar system. We decided to work out how long 
our holidays would last on each of the different planets. 
We made ‘function machines’ together which would 
help the children to work out how long a 2 week holiday 
on earth would last on each planet. We identified how 
the orbital and rotational changes could affect the 
length of days, months and years on each planet. We 
then completed a weather study, here on earth, and 
compared this to the weather on other planets. This made 
a huge difference to where we wanted to go on holiday!

The impact of these sessions was clear to me. Not only 
were the children enthused and engaged in their 
learning, but the links between science and maths were 
clear. The children completed some quite complex 
maths, above what would usually be expected of them, 
as they were motivated by an enjoyable context. 

The next stage of the project will be rolling the links 
between science and maths out across the whole 
school. Obviously, the context of the session will change, 
depending on the curriculum and the interests of 
the children, but the core value of the purposeful link 
between science and maths will remain the same.

Concluding comments - Luci Baker
The teachers that attended the project started the 
journey knowing that maths and science are intrinsically 
connected, but just because we know something doesn’t 
always mean we are able to apply this. The success of this 
project has been to provide the teachers who attended 
with the tools to enable them to use this knowledge, not 
only within their own practice, but across their schools.

 The take home message of the project is simple- raise the 
profile of maths in science lessons. The mantra ‘Where’s 
the maths in that?’ has been adopted by all the teachers 
involved, and the reflections showcase the success of 
this. The interrelatedness of the two subjects cannot, and 
must not, be separated. Instead, each teacher needs to 
embrace this and use maths to elevate the quality of the 
science provision. 

The importance of STEM in today’s world is irrefutable, our 
societies need more scientists and mathematicians, we 
as primary practitioners, have the power to enhance the 
quality of science and maths education for the scientists 
and mathematicians of the future!

Simon Knight-Jones - 
Weston Junior Academy
Even though it has always been clear that maths and 
science go together like apple pie and custard, the 
‘Better Maths: Better Science Project’ has highlighted 
the importance of ensuring the light is cast equally 
over both subjects throughout the school academic 
year.  After having time to reflect and discuss ideas and 
thoughts with colleagues who are passionate about 
both subjects has set in motion the idea of change 
across both subjects for the future - in both how maths 
and science will be taught and the expectations for 
each subject.
During our most recent science topic of Earth and 
Space, the children in Year 6 utilised protractors 
and measuring equipment to draw accurate 
representations of the planets to scale. Used maths to 
convert distances including light years, looked at the 
notion of speed, created scale models of the solar 
system the size of the school field, and on a much 
smaller scale model, walked around the outside of the 
school building (around 400m) to map out the distance 
of the next nearest star, Proxima Centauri. In addition, 
the children collated data relating to the weather and 
climate on Earth and plotted these onto line-graphs 
to make comparisons across the globe, therefore, 
furthering their understanding of the many differences 
between planets. 

 

 

Jason Rowley - 
St. Nathaniel’s Academy
The Better Maths: Better Science project has been 
really successful in getting staff thinking of creative 
ways in which to teach using cross curricular methods. 
Through presenting ideas to the other teachers, it has 
been lovely to see how they are now spotting key 
opportunities for specific scientific teaching in maths 
and specific maths teaching in science. This year has 
been difficult to teach in with Covid-19 restrictions and 
rule change. Many staff have found it difficult to plan 
creative lessons that inspire the children outside of the 
classroom. However, when I was able to put forward 
the ideas and resources that were discussed within this 
course, I found more teachers instantly finding creative 
sparks, planning lessons that the pupils are still talking 
about weeks after they have been taught. I think 
the whole set up of the course was really good, with 
the trainer (Tom) having a fantastic relaxing style of 
presenting, whilst having superb subject knowledge 
and ideas. Thank you for the opportunity to be part of 
this!

Kelly Weir -  
St Saviour’s Academy 
Better Maths: Better Science encouraged me 
to consider what could be done to develop the 
application of maths, to support the understanding of 
science. I identified that measurement was an area of 
need in year 5, especially due to Covid-19 restrictions 
and lost learning. I worked to investigate the relationship 
of human gestation and foetus sizes. The children 
developed their understanding of rounding decimals, 
imperial and metric mass and length measures, and 
learnt how to convert between the two. The final 
aspect of applying our maths learning, was to create 
flour babies. The impact was shown through a pupil 
comment days later during a maths session. A question 
regarding the estimated mass of a pencil and the best 
unit of measurement to use was answered with, ‘I think it 
will be around 14g because the 12-week-old foetus was 
14g and I remember the feel of it. It felt the same as a 
pencil.’ Moving forward I plan to ensure the application 
of maths and science skills across the STEM subjects, 
ensuring that the definite links between these subjects 
can be utilised to support pupil’s development. 

Better Maths: Better Science
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After a career in special education, I 
have worked with lots of teachers 
focusing on practice around 
SEND. I have worked with several 
CPD providers, online and face to 

face, but the delivery model had 
always been similar until I met Tina!

My brief was to work with teachers over a series 
of online workshops to develop approaches 
to suit learners with special educational 
needs, supported by individual contact where 
necessary. The model of delivery was different 
to my usual approach as it was intended that 
the teachers should be trying out different 
strategies and reflecting on their strengths (and 
weaknesses) in their own schools

The process
The model we adopted is described below and could 
easily be replicated within individual schools or clusters. 
You do not have to be an expert to lead this process.

First meeting – Sharing a range of research and 
teaching approaches in an informal meeting with lots 
of discussion. We talked about development priorities for 
science in individual schools and narrowed this down to 
areas we wanted to focus on during the next meeting.

Second meeting – Similar to the first meeting, but we 
focused on a narrow range of strategies in more depth. 
We looked at practice in our own and other schools and 
how we could use what we had discussed to improve 
our science lessons. The teachers were united by their 
enthusiasm for science and a willingness to discuss their 
practice. We departed with teachers starting to think 
about what the strategies might look like in their lessons 
and prepared to try some in their classrooms.

Third meeting – the teachers met again but this 
time there was no CPD input from me. The dialogue 
focused on sharing what they had done. My role was 
to facilitate discussion and to provide challenge when 
needed. The group was particularly good at providing 
constructive feedback to help refine and improve the 

strategies before testing with learners. For example, one 
teacher suggested using recognised symbols rather 
than clipart, and if schools all used the same symbols 
this would help later at transition. Teachers went away 
inspired by their discussions and ready to build in some 
of the suggestions into what they already do.

Fourth meeting – the group met for a final time to 
discuss their actions, and importantly, the impact on 
learning in the classroom. As a group, the time we 
spent discussing our learning and next steps was a 
real strength of the project and allowed us to focus 
on reasons that the strategies worked, rather than just 
trying to buy in materials without this understanding.  

As a group we had a similar set of priorities so we were 
able to test the same strategies. Two the strategies we 
tried are described below

Scaffolding writing
We wanted students to write about what they learn in 
science; we wanted students to write about science 
enquiry, and to do this independently. We looked at a 
strategy called ‘structure strips’ in which the teacher 
creates a scaffold, in the form of a strip of paper, that the 
student places on the margin of their work. Not only does 
the strip help students structure their work (hence the 
name) but it encourages students to write independently, 
which in turn develops self-confidence and self-esteem.  
Some of our early drafts contained a lot of blank space 
and the teachers were not sure what to include and how 
best to use the strategy with learners. Aware of the need 
to avoid information overload, the teacher added key 
words and diagrams to provide prompts. The importance 
of sequencing words, a clear font and the text colour 
were important. A teaching assistant fed back that this 
strategy made the learners more independent, and they 
did more writing as a result. Another teacher described 
how this strategy helped to keep learners focused on 
writing conclusions linking with focused recording used as 
part of the Thinking, Doing, Talking Science strategy.

Knowledge organisers
The rest of the group focused on knowledge organisers. In 
one school, an interview of learners determined that they 
did not understand what knowledge organisers were for 
or how they could help in science (despite being part of 
a whole school approach). This school had purchased 
knowledge organisers with little thought about the 
content or the suitability for specific groups of learners. 

Bearing in mind the need to reduce cognitive overload, 
the teachers considered what superfluous information 
they could remove, and how they could make them 
more suitable for a KS1 audience. They used symbols 
from the Widgit suite of software, which are used by other 
schools, including special schools across the area. The 
number of pictures was reduced, because the children 
preferred the text to focus on topic words. Teachers 
reported that learners were more engaged and could 
use the knowledge organisers more effectively (and more 
independently) making them more motivated in lessons. 
The organisers are now more child friendly as a result and 
the teachers are experimenting with different ways of 
using knowledge organisers, for example, as a wall display. 
One of the great outcomes from the development of 
knowledge organisers is that students are using more 
scientific words as a result.

My closing thoughts
As a CPD facilitator I have really enjoyed working this way. 
When following the traditional model, I run training and 
then never see most of the attendees again or, know if 
and how they have translated my advice. This makes it 
difficult to evaluate.

CPD providers often evaluate their impact using Guskey’s  
research. This breaks down impact of CPD into five levels:
1. Participants’ reaction
2. Participants’ learning
3. Organisation and support
4. Participants’ use of new knowledge/skills
5. Student learning outcomes
The traditional model only allows you to measure the 
participants’ reactions and learning, using an evaluation 
form. Following the SATC model of working together over 
an extended period, I was able to see how the teachers 
translated my suggestions leading to impact in their 
classes.  There was the opportunity to provide additional 
support to those who needed it, and to build in ideas and 
good practice from others in the group. This approach 
allowed me to improve my own practice (in the same 
way as a teacher would) by removing or improving things 
that did not work and adding in examples of things from 
elsewhere that did. I hope to work this way again in future.

Thank you
Joy Cartlidge Watermill Special school 
Jen Lomas Watermill Special School 
Michelle Condliffe Holden Lane Primary School 
Catherine Korpilli St Mark’s Primary School 
Jemma Coxon St Thomas Aquinas Academy 
Kelly Hellawell St Thomas Aquinas Academy

Better SEND strategies: 
Better Science
Rob Butler - ASE Field Officer

12

WALT Label

First,  
•seed • planted • soil

Next,  
roots • grow • leaves

Then, 
taller • bud • flower • grows

Finally,  
flower – shrivels – dies – plant

Make your Point 
•  Write a sentence or two telling me what you 

found out.

Give Evidence 
• For example…  • My results show…

Explain It 
• This shows that…  • This means…  
• Because of this…

Link to your starting point 
• In conclusion… • From this we can conclude…

Muscles and bones knowledge organiser
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Teaching Primary Science Outdoors 

Science Across the City leaders in Stoke 
requested a four-part programme of 
CPD focussing on Teaching Primary 

Science Outdoors. A mixture of science 
subject leaders and outdoor learning 

leaders assembled and we started off by 
exploring what was going well and what challenges 
we faced in the schools we worked in.  

Strengths included:

Challenges included:

 

Each and every teacher was keen to ensure that all 
children had the opportunity to learn science outdoors, to 
support their colleagues in taking learning outdoors, and to 
ensure that learning was purposeful and curriculum-linked.   

Some time was spent exploring the 
research behind learning outdoors. 
Delegates read my recent practitioner 
perspective piece in the Journal of 
Emergent Science and considered their 
own reasons for taking children outdoors.  

Monitoring of outdoor learning was 
discussed, and teachers carried out 
pupil voice and staff voice activities in 
their own schools to find out about how much outdoor 
learning was taking place.  Feedback from children was 
overwhelmingly positive – children at our schools enjoy 
learning outdoors and most of them were keen to do it 
more often.  Some staff lacked confidence, but the majority 
were also keen to take learning outside.  

Time was spent exploring 
planning for outdoor 
learning.  The fantastic 
resources on the PLAN 
Assessment website 
were explored. These 
offer a great structure 
to reviewing the school’s 
approach to planning 
for outdoor learning. We 
focussed on lessons that 
should be taught outdoors 
and those that could be taught 
outdoors. Objectives such as 
identifying trees were, we felt, among 
those that should be taught outdoors. Others, 
such as exploring how sound travels could be taught 
outdoors.  

Questions were raised about assessment and recording 
outdoors, as well as how best to support EAL children 
and children with mobility difficulties.  We spent time 
together sharing examples of outdoor science lessons and 
discussing how to address these issues.  Karen shared her 
amazing pitfall traps with us. We discussed what curriculum 
objectives the children had covered as well as how 
assessment of this lesson could take place.  It was fantastic 
to be able to reflect on our own experiences of teaching 
science outdoors and to take on board other teachers’ 
ideas. 

I shared a number of 
my own lessons from my 
book, and we explored 
how these might be 
adapted to support EAL 
pupils and pupils with 
mobility issues. We spent 

time discussing how visual 
cues and word cards could 

be brought outdoors.   

By the end of the four sessions, 
subject leaders had plans in 

place to not only teach more 
science 

outdoors 
themselves, but also to 

work with colleagues to 
support them in planning 
more science lessons 
outdoors. The teachers 
who attended should also 
have received a copy 
of my book, ‘Teaching 
Primary Science 
Outdoors’, and I am 
really looking forward to 
seeing outdoor science 
go from strength to 
strength in schools 
across Stoke-on-Trent!  

Useful link

https://www.ase.org.uk/resources/journal-of-emergent-
science/issue-21

Thank you
Karen Carney, Sandford Hill Primary
Cheryl Salmon, Sneyd Academy
Anne Mutarah, St Mary’s (CoE) Academy
Sue Wyse, Alexandra  Junior School
Jemma Coxon, St Thomas Aquinas Academy
Sinead Carroll-Knight, Our Lady & St Benedict’s Catholic 
Academy

Better Outdoor Learning: 
Better Science
Helen Spring, Outdoor learning consultant

“People (staff) are willing to 
try things.”

“We do good outdoor learning in 
Foundation stage.  Staff (across the rest 
of the school) are starting to do outdoor 

sessions on WOW days.”

“All pupils experience science 
outdoors each year.”

“Making it purposeful.”

“Ensuring that people make time for it 
and not assume that it needs to be an 

add on to lessons

“Teachers do not utilise the 
outdoors for science lessons, 

(they) leave it to Forest School.”
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Science through Stories
Teachers have always used stories 
(or storytelling or picture books) to 
put science into context for small 

children. Our innovation group set out 
to investigate whether fictional stories 

could be used as a vehicle to teach science concepts 
and whether that might prove  more memorable than 
teaching using non-fiction texts or teacher presentations.

There is a great deal of research (by Bower and 
Willingham and others) showing that our brains are 
‘hard-wired’ to learn through stories. Our brains give 
‘psychological privilege’ to information which is 
presented in the form of a story. In effect, this means that 
our brains pay more attention to a story than a non-
fiction text, and the emotions in a story make the content 
of the story more memorable.

Jules and Rufus wrote and illustrated the award-winning 
picture book, ‘The Molliebird’, in 2019. It has high level 
language for its Year 6 audience and demonstrates how 
natural selection acts as the mechanism of evolution. 
However, the words do not tell the entire story.  The 
pictures fill the gaps in the storyline and require the 
children to work out what is happening. This in turn 
generates a lot of dialogic talk in the classroom and the 
teachers can then hear where the misconceptions lie. It 
was trialled in schools across the country to see if it was 
effective as a tool for teaching natural selection and 
some promising data was collected. (You can discover 
more about this text on the PSTT website.) 

‘Jasper the Spider’ was written for Years 2 and 4, building 
on the idea of teaching a science concept through a 
fictional story. The science topic addressed is classification 
and the fact that spiders are not insects – thus tackling 
a common misconception. The book tells the emotional 
story of a lonely spider who wants to find friends. He 
joins an ant colony, but the wise old queen ant spots the 
differences in his body-parts and he is evicted. Again, 
some of the story is told in the pictures so that the children 
can discuss their interpretation of what is happening, 
and their dialogic talk reveals any misconceptions to the 
teacher.

The Project
Teachers across Stoke and surrounding areas were asked 
to trial a PowerPoint copy of the book in the classroom. 
We assessed the children’s learning and retention of 
the facts taught by the book in a Kahoot! Quiz, devised 
by one of the teachers in the project. We collected the 
class scores before the book was read, after the book 
was read and 6 weeks after the book was read. The 
results were really promising (see graph). In my school, the 
children scored 66% before reading the book and 88% 
after and 87% 7 weeks after, suggesting that this is ‘sticky 
learning’, retained by the children.

   

In some schools we were able to contrast this with a 
parallel class who learned the same facts from non-
fiction Twinkl fact sheets. The results shown are from many 
classes for the picture book but only one class for the non-
fiction text.  You can see that both texts raised levels of 
knowledge and the picture book learning is retained at a 
similar level to that of the non-fiction text.

Another teacher devised a forest school activity where 
the children were asked to draw or make an insect and 
a spider, before and after reading the book. These were 
analysed for anatomical accuracy and showed that the 
children who read the book showed more understanding 
and knowledge than the non-fiction group: 92% of 
children who read the book improved their knowledge as 
compared to 60% of children who read a non-fiction text.

The teachers also collected really useful feedback on the 
words and pictures in the book and what the children 
wanted to talk about having read it. Jules has changed 
wording and Rufus has added extra illustrations as a result.

The benefits of engaging in 
Action Research
Spending time thinking about improving your practice 
and resources can only be a good thing in my mind. It 
makes you focus on what is worth doing and what is just 
an activity that ticks a box. When you make a change 
and you see a change in outcomes, that is exciting and 
can change the way you teach. These are some of the 
things our teachers had to say about the process:

Where can I find out more?
The book will now be printed and available through 
www.artfulfoxcreatvives.com by mid-September and 
for sale on Amazon. Check the website for details of the 
book launch and come along to support us on Zoom. 
Our team of teachers will be writing a free-to-download 
teacher’s book to accompany the picture book, full 
of ideas about how to teach the topic of classification 
creatively using ‘Jasper the Spider’. 

Thank you
Jules and Rufus would like to thank these amazing 
teachers for helping to make the book into a truly 
fantastic resource:

Karen Carney, Sandford Hill Primary School
Dawn McCann, Hillside Primary School
Andie Hughes, Rushton C of E Primary School
Emma Catchpole, St Wilfrid’s Catholic Academy
Janine Carpenter, Ellison Primary School
Anne- Marie James, Park Hall Academy

Jasper the Spider – The Stoke 
Science Picture Book Project
Jules Pottle, Author

Karen: 
“When we read the book, we had to 

keep stopping whilst they discussed things.”

Anne- Marie: 
“Reading the book inspired them to go and find out 
more about spinnerets and spiderlings and the fact 
that spiders eat each. They brought me images of 

them eating eating each other!”
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Andie: 
“We followed up the book with an ant colony 

in the classroom- they really engaged with what was 
going in inside. We also had caterpillars. When one 
came out of the pupa with a deformed head, they 

really noticed and were looking for all the 
body parts. They noticed that it only had one 

antenna straight away.”

Anne- Marie: 
“By being a member of the collaborative group 
and involved in the process, I have benefited 
by developing my personal and professional 

skills through being actively involved in the data 
collection process for the action research and 
watching the children in my class loving being 

involved in the process too.”

Dawn:  
“I enjoyed analysing the language used, 

thinking about the science factual content, bouncing 
ideas from others. It gave me an insight into the 
planning behind a storybook and the impact 

on the children.”

Andie: 
“I have enjoyed the action research element of the 

process and understanding how data works as a 
group has fired me to try some action research and 

data collection of my own.”
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While the press has focused on pupils’ 
‘lost’ learning  resulting from the Covid 
pandemic, the Science across the City 
team have been collaborating with 
English and Maths subject leaders to 

initiate an innovative use of diagnostic 
assessment, aiming to fill the gap created 

by the cancellation of this year’s SATs.  They were inspired 
to ensure there is no ‘lost generation’ and jumped at the 
chance find out more about how true diagnostics can 
change the landscape of summative assessment and 
provide important information on science learning that 
will better support secondary science teachers to identify 
the learning and gaps in learning for pupils transitioning to 
secondary schools.  

Why diagnostic assessment?

Diagnostic assessment is a crucial tool in a teacher’s 
toolkit to help understand the specific areas of strength 
and weakness in learning, especially before teaching of 
a particular topic or unit begins.

https://educationendowmentfoundation.org.uk/tools/
assessing-and-monitoring-pupil-progress/developing-
whole-school-assessment/diagnostic-assessment/ 

It was clear that the children entering Year Seven in 
September 2021, would be moving to high school with 
hugely different experiences, skills and knowledge than in 
previous years. How would these differences be identified, 
addressed and built upon by the high schools to ensure 
effective progression of learning, for all pupils across the city?

This question led to the development of a diagnostic 
assessment tool, based on the high quality materials from 
Best Evidence Science Teaching (BEST) at York University. 
Rooted in research about effective science education, 
these materials may be used to assess children’s learning. 
The project’s aim was to identify the scientific knowledge 
of the current cohort moving into Year Seven, support 
curriculum planning to enable effective use of learning 
time and allow teachers to plan specific catch up activities 
tailored to the 2021 intake.

Importantly, the idea behind this tool was that of diagnostic 

assessment rather than a test. Individual ‘test’ results, 
typically do little to support curriculum planning but 
diagnostic assessments can be used to tailor teaching 
and learning.  In devising the assessment tool potential 
areas of ‘lost’ learning, the end of Key Stage Two Teacher 
Assessment Framework, the Key Stage Two curriculum 
objectives and the current BEST materials, were all 
considered.  The team wished to ensure coverage of a 
diverse range of key scientific concepts spanning Biology, 
Chemistry and Physics.   The BEST materials were then used 
to support the development of specific questions. 

And so, the SATC team developed a 9 question ‘Quiz’ to 
be completed individually by pupils, but with little pressure, 
and low stakes for all involved. Questions were taken from 
the existing BEST resources and adapted, where necessary, 
to suit a younger audience. The quiz was presented as a 
PowerPoint presentation to be competed in manageable 
chunks and children were given an answer sheet with some 
‘scribble space’.  Several questions stimulated discussions 
about pedagogy and potential changes to planning.

BEST 

BEST resources, available at https://www.
stem.org.uk/best-evidence-science-
teaching, are familiar to many secondary 

science teachers but new to most primary teachers. The 
diagnostic questions developed go further and deeper 
than most tests; providing greater insight into what students 
are thinking. 

One, often surprising, element of the BEST diagnostic 
assessments is that there isn’t always one clear right answer, 
or a clear wrong answer! Providing a variety of nearly 
right or wrong answers provides a unique insight into the 
children’s understanding. A good diagnostic question can 
also elicit common misunderstandings (and problematic 
conceptions derived from everyday life) that may be held 
by pupils.  These can be a barrier to progression and hence 
their importance in supporting transition to high school.   

Was BEST best?

With 66 Stoke-on-Trent primary schools and over 3000 Year 
6 children taking part in a city-wide, collaborative core 
subject diagnostic assessment, the Science across the 
City team were brimming with excitement when data 
were ready for analysis.  Feedback on the success of the 
diagnostic’s implementation had already started filtering 
in from leaders in participating primary schools, and so we 
were keen to see how this would translate into meaningful 
conversations with secondary colleagues.  

The Impact; Primary Schools

We set out to develop an understanding of assessment and 
its function. Through this trial, we were regularly challenged 
about specific diagnostic questions and some teachers 
seem baffled by the notion that one question could 
provide meaningful data, even when there wasn’t a single 
clear answer. Through quality discussions, teachers gained 
an awareness of how answers, even the wrong answers, 
may provide insights into children’s understanding and 

misunderstandings. A language of diagnostic assessment is 
now understood in the city’s primary school. Having specific 
and relevant data to share and discuss, means we can 
exemplify diagnostics and how they support learning both 
in primary and secondary settings. 

The data collected highlighted many similarities in 
knowledge and misunderstandings across the city and we 
questioned if these would be similar if completed nationally. 
Many questions arose that stimulated reflective professional 
discussions.

Is our lost generation now 
the BEST generation?
Becki Price The Willows Primary School 
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Figure 1 - An example of a BEST diagnostic question

“I couldn’t believe the lack 
of understanding of Gravity (14% 

answered correctly, as seen in the grid). We 
followed up the diagnostic Quiz with quality group 

discussions with the children and this again affirmed 
a complete misunderstanding. Children were often 

talking about Gravity pulling ‘down’ and nothing more. 
It was relevant to see that this was a common problem 
across the city and when I chatted with staff in the staff 
room about this issue, they all agreed that perhaps we 
weren’t teaching this explicitly enough but as more of 

a starter when learning about Forces; this needs 
to change…I can’t wait to teach it 

again next year,” 
Science Subject Leader

 Figure 2 -  How BEST diagnostics work

Figure 3 -- Example data from one school.  The green boxes under A, B, C, D 
and E indicate the ‘best’ answers.  The red, amber, green column indicate 
how many pupils chose the ‘best’ answer and the final column suggests a 

‘Response activity’ from the BEST website.
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As a team, we seek to develop this diagnostic further; to 
make it useable and purposeful for everyone.  So, in future, 
we hope to involve secondary school representatives in 
selecting the questions that reflect both the KS2 curriculum 
and the topics that will be met in year 7.  

The Impact: Schools & others beyond the City

Having raised awareness through Twitter that the 
diagnostics had been developed and road tested in 
Stoke-on-Trent, several schools and trusts beyond the city 
asked for more information. The SATC team presented at 
Birmingham Regional ASE Conference and others now 
intend to use the resource in September with the new 
cohort.

Making assessment meaningful 

We set out to develop assessment practice in line with 
current guidance and existing frameworks.  Through 
collaborating with 66 primary schools and 12 high schools, 
we have also encountered challenges, changes and have 
needed to adapt. We have heard about the positive ways 
in which these resources and the data can be used to 
inform teaching and learning and hope that as they are 
shared more widely the messages about their use as part 
of responsive teaching are communicated clearly.   

For many teachers and leaders, this diagnostic has 
instigated a culture change from tick list to meaningful 
assessment influencing planning. Do I teach the specifics of 
gravity, or do I assume they know that? Do I need to teach 
differently and make fewer assumptions? How should my 
teaching change because of this data? We now have 
helpful data - let’s use it wisely. 

We set out to encourage the use of BEST resources as 
an approach to meaningful assessment; we have been 
successful across Stoke-on-Trent and the ripples are 
starting to spread wider. We challenged ourselves to better 
inform secondary colleagues of the understandings and 
misunderstandings of their new cohort; we have absolutely 
achieved this. We will continue to host discussions to support 
the translation of information into curriculum design and to 
bridge uncertainty between phases. 

Was BEST best? Absolutely! 

Rebecca Price

The impact: Secondary Schools

We set out to help secondary schools plan effectively. The 
science leader from each secondary school was invited 
to meet with a primary lead from the SATC team to review 
their school specific data. Over three-quarters of the 
secondary science leaders accepted this invitation. We 
wanted to share with secondary colleagues, what children 
can do, so that they may build upon this in their planning 
for Year 7 and beyond. Children will enter their high schools 
without a test result, but with strengths to be nurtured and 
gaps to be filled.  The SATC team were clear that the results 
should not be used to ‘set’ children, nor criticise primary 
schools for lack of curriculum coverage or attainment.  
The purpose was to provide secondary teachers with 
information on what to do next.  

‘STEM (2019) argue that “…when the transition from 
Year 6 to Year 7 is right we see students in Year 7 who 
are engaged, interested and enthusiastic about 
science; students who are keen to learn and at 
the same time continue to make progress in the 
subject”. They go on to underline how “improved 
communication between primary science 
coordinators and secondary science leaders is the 
key to overcoming many of the challenges and issues 
surrounding transition, including those associated 

with curriculum and assessment.” With this in mind, 
the purpose of such conversations is to ensure that 
children’s knowledge and understanding and the 
reasons behind why they have such conceptions, 
is more fully understood by those teaching them. 
Secondary colleagues enjoyed a rare opportunity 
to discuss the primary curriculum and its impact 
on the curriculum at KS3, ask questions, challenge 
thinking, and identify next steps to support planning in 
readiness for the new academic year. Thus, progress 
between Year 6 and 7 should continue on the same, 
if not improved trajectory, and subsequently schools 
and their pupils should enjoy improved attainment in 
scientific disciplines, as well as scientific enquiry’. 

Ash Jones, SATC transition communication link.

For the first time, secondary colleagues have diagnostic 
data available. They have collaborated to ensure a more 
effective transition, relationships have been established 
through these discussions, and questions arising are leading 
to further dialogue. The diagnostic has been at the heart, 
but has provided much more than just data.  For example, 
one school asked for more information about children’s 
investigative skills and on the composite parts that make up 
progression in enquiry.  This then informed the creation of a 
cross school curriculum map.

Is our lost generation now the BEST generation?

“I was surprised at the question about 
Evaporation; surprised that they got it right! KS3 

would need to adapt their unit starting point because 
they clearly have the basic key terms on the 

changes of state. They wouldn’t need teaching the 
terms; there’s no point in hammering them in’ 

Science Lead at local Secondary School

“Thanks so much for sharing these 
amazing resources with me. I am so excited to 

use them to improve the transition process for our 
pupils. The questions are fantastic! 
(I also love the scribble space!)”  

Secondary Science Lead. 

“We have decided to 
introduce it (the quiz) to our new Year 7s  

when they start in September. The activities will 
be used at the beginning of a topic to gauge 

retained knowledge from KS2 and the data will be 
used to RAG our curriculum. A positive of doing it in-
house is the logistics needed to facilitate and gather 
the data. There is then the possibility of rolling it out to 

others once I feedback on its success in-house,”  
Subject Leader in East Riding of Yorkshire. 

“If 82% of my class know that a puddle 
evaporates, I’m not going to spend time teaching 

that vocabulary and concept because my 
curriculum tells me to. I’m going to get the 82% to 
teach the 18% and apply it to other contexts…this 

has completely changed my starting point” 
Secondary Science Lead. 

Figure 4 - City-wide data for the question about gravity.

I think what you are doing is 
fantastic. BEST was always designed to be used 

flexibly and innovatively - so it’s really heartening 
to see this in action. 

 Peter Fairhurst – Lead Physicist for BEST
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1 Galton, Grey and Ruddock (1999) The Impact of School 
Transitions and Transfers on Pupil Progress and Attainment,

 
A 

Common objective fosters genuine 
collaboration
That said, simply placing primary and secondary 
colleagues in a room [physical or virtual] and expecting 
rigorous professional reflection to spontaneously occur 
is unlikely. The key to facilitating effective professional 
dialogue, is the identification of a genuinely shared 
objective, the successful addressing of which, provides 
both parties with the incentive to fully engage on an 
equal stakeholder basis. In this case, the fact that neither 
primary nor secondary colleagues were aware of 
Ofsted’s recent research review, and its new language 
when referring to what constitutes scientific knowledge, 
and how this related to science transition, 
became that shared objective. Grappling 
with what is meant by “substantive” and 
“disciplinary” knowledge as well as 
“conceptual” and “procedural”, 
and how these relate to current 
“working scientifically” practices 
were a combination that 
required primary and secondary 
colleagues to tackle in unison. 

An iterative step during the 
process was the creation of a 
science curriculum road map 
which spans the KS2-KS3 transition. 
This required input from both sides of 
the transition divide with the benefits also 
shared equally across the two. It is not just a 

retrospective tool for secondary colleagues to see what 
their primary counterparts have covered, but a genuine 
2-way tool for identifying areas within the curriculum 
which may have been missed/reduced due to COVID-19 
or topics which are taught and then not seen again for 
several years. The CTT begins to delve into this in more 
detail, by mapping the national curriculum statements 
with key vocabulary, common misconceptions, and 
a breakdown of possible substantive and disciplinary 
knowledge components within that topic area.

Empowering teachers to instigate 
change
Clearly the awareness and understanding within the 
CTT innovation forum has been significantly heightened, 
which will have a direct positive impact on the team’s 
own schools.  However, through the process itself, the 
ability to take an issue and co-design a solution with 
colleagues from across the transition divide, has instilled 
confidence in each of the forum members. Looked 
at through a different lens, this could be viewed as an 
intensive continuing professional development activity 
which has had a powerful impact on the individuals 
involved. The wider benefit of this is the creation of a 
group of local teachers who feel empowered to support 
colleagues [beyond the forum] to identify and tackle 
their own science transition challenges.

Summary
The CTT is not an all-encompassing document, if it were, 
it would be incredibly long and verbose. However, the 
CTT provides colleagues with a framework to support the 
development of their own “transition translator”. This may 
be very similar, or quite different to the CTT, but if it gets 
cross-phase colleagues collaborating, co-creating and 
co-problem solving, then it has achieved its aim!

With thanks to the CTT Team
Luci Baker: Belgrave St Bartholomew’s 

Academy

James Bullous: Haywood Academy

Andie Hughes: Rushton CE 
Primary School

Richard Jenkins: St Peter’s CofE 
Academy

Ash Jones: Milton Primary 
Academy

Ben Leighton: New Ford 
Academy

Jo Shufflebotham: St Thomas More 
Catholic Academy

What is the Curriculum 
Transition Translator (CTT)?
The CTT is the culmination of a 6-month 
collaborative innovation forum 
consisting of primary and secondary 

stakeholders [teachers] across Stoke-
on-Trent. Through a series of structured 

meetings and discussions, the team co-developed a 
framework for cross-phase curriculum dialogue and 
planning that supports the identification/sequencing of 
progressive scientific knowledge components. In so doing, 
this has enabled a more consistent understanding of 
the aims of science across the key stages, via a shared 
vernacular, which will ultimately support students in their 
[science] KS2 to KS3 transition.

The context for the CTT?
Although unintentional, the start of the CTT project 
coincided with the publication of the Ofsted research 
review into science. This document addressed a range 
of issues, including a reframing of what is meant by 
scientific knowledge and what it means to get better 
at science. Combining this with the earlier Ofsted call 
for quality education as a shift from knowledge as “the 
filing of empty buckets” to knowledge as “developing 
fruitful trees” [schema learning] and thus ensuring that 
the learning is memorable, the CTT becomes a direct 
response to this, supporting teachers to collaboratively 
navigate this redefined landscape.

No “silver bullet”
Transition from primary to secondary school is one of 
the biggest changes young people will experience 
during their compulsory education. Transition is a multi-
faceted, complex issue, with some students navigating 
this step seamlessly, whilst others find it hugely stressful and 
challenging. The CTT does not look to provide a one size 
fits all solution to this problem [such a solution is unlikely to 
ever exist] but what it strives to achieve is a starting point, 
a focus, for primary and secondary colleagues to discuss 
transition within the context of the [science] curriculum.

In the CTT project forum, the teachers involved devoted 
time and energy to address differences in teaching and 
learning methods and identify gaps/overlap/duplication 
in their schemes of work. For example, what does light 
and sound learning look like in a Y4 classroom and how 

does this compare to a Y7 lab? Is the language the 
same [familiar], are the investigations identical or do they 
build in a spiral manner? These are pertinent issues which 
could become barriers to students’ continued success, 
with the former raising cognitive load considerations, 
and the latter [practical work repetition] being an oft 
cited cause for students “switching off” of science in 
secondary school. Therefore, one of the key outcomes of 
this project is the understanding that finding quality time 
for cross-phase colleagues to explore such concepts, with 
a clearly defined objective, is vital for student curriculum 
progression across the transition.

More than a planning document
On the face of it, the CTT, if read in isolation, could be 
seen as another planning document that gets glanced 
at before being resigned to the staff room reading 
pile. However, the most important output of the project 
was not the CTT document itself [the product], but 
the explorative knowledge exchange conversations 
which led to the creation of said document. Much like 
a scientific investigation, it is not always the result that is 
most important, but the knowledge [pre-Ofsted research 
review I might have said skills!] acquired via the process.

Curriculum Transition Translator
Scott Walker - Ogden Outreach Officer & Regional Representative, Keele University

Being part of the CTT forum encouraged me to read 
further around the issue of transition. The report from 
Galton, Grey and Ruddock1 has stuck with me and in 
particular the harsh reality that almost 40% of children 
fail to make expected progress the year after 
transition.  Insufficient communication is identified as 
the primary cause, with both secondary and primary 
school teachers having a weak understanding of 
what precedes and succeeds their own part of the 
curriculum.  Unbelievably, the Galton et al. report 
was published in 1999 and it feels like we are still 
grappling with the same issues. Digging deeper into 
curriculum planning, knowing what comes next and 
how fundamental science ideas build over time 
has left me better able to articulate why we should 
do what we do, when we should do it, and how we 
should do it. Learning progression is not about ticking 
boxes and tracking, but is an understanding of the 
learner age, stage and experience.

Andie Hughes, Rushton CoE First School

   A full version can be found by clicking on the useful tools tab 
https://www.scienceacrossthecity.co.uk



 01782 234440  
  Park Rd, Stoke-on-Trent ST6 1EL

Stoke-on-Trent

Meet our team 
SATC 2021-2022

Senior Coach Leaders: 
Our wise Owls bringing experience and 
validation to school science review

Senior Coaches 
Our Tiggers building local capacity for 
sustainable systems leadership

Knowledgable Others 
Our insightful Winnies bringing expertise 
and thoughtfulness 

Managing all things SATC 
Our Christopher Robins always calm, 
cheerful and organised

Critical friend on Strategy and Impact 
Our Roo asking questions, 
and yet more questions!

Karen Peters Tina WhittakerDebbie Campbell

Ash Jones Dawn McCann Karen CarneyBecki Price

Grace Marson Emily RoyalLuci Baker

Sarah Earle Jane WinterNicky Waller

Olivia StanyerEmma Searl 

Clare Warren

Adam Lowell


