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This iBook has been produced to help you as you develop your delivery 
of triple science so that your students are successful in examinations 
which involve linear assessment. 

Many of the aspects considered in the following chapters will also be 
relevant to teachers delivering other terminally assessed GCSE 
courses. 

The iBook is made up of eight chapters, seven of which provide a range 
of activities that explore aspects which are important in enabling stu-
dents to be successful in linear assessments. The final chapter recog-
nises the importance of planning a course of action and subsequently 
evaluating the impact upon students’ progress. With the exception of the 
last chapter, all of the chapters are free-standing and can be explored in 
any order.

The final chapter, Self Evaluation and Next Steps, supports your plan-
ning and subsequent evaluation of the actions you take. This chapter 
can also be accessed from all of the other pages.

You might find that you wish to explore several of the chapters above.  
A ‘prioritisation tool’ has been provided to help you to identify those as-
pects which you feel are the highest priority for development as an indi-
vidual or the department as a whole.

To access the chapter that you select, simply click on the relevant chap-
ter from the contents page.
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Contents

This chapter will give you the opportunity to:

• Identify aspects of the effective  
 delivery of Triple Science which you  
 might want to explore and develop with  
 colleagues in your department;

• Consider how to make best use of the  
 activities and resources provided in  
 the chapter(s) you decide to explore.

Overview

http://www.nationalstemcentre.org.uk/elibrary/file/31514/TSLA_Tool.xlsx
http://www.nationalstemcentre.org.uk/elibrary/file/31514/TSLA_Tool.xlsx


SECTION 1

How to use the  
Triple Science Linear Assessment iBook

The iBook can be used to support development  
in a number of ways:

1) As a subject leader

2) As an individual science teacher working with  
 a group of like-minded colleagues

3) As an individual science teacher 

Each page contains activities that you could use to stimulate discussion 
and development within a science department meeting; equally they could 
be used to assist your own reflection on your practice.

When selecting activities to try, it is recommended that you reflect on cur-
rent practice and select a few activities which support your priorities.

Please reflect on the impact of the activities you try – if they work for you 
and your pupils keep doing them, if they don’t have a positive impact please 
stop, adapt them, or try something else. 
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This page will give you the opportunity to:

• Consider how you might make best  
 use of the activities contained within  
 the chapter(s) you decide to explore  
 further.



INTRODUCING THE THE TRIPLE SCIENCE LINEAR ASSESSMENT IBOOK

Introduction to the Triple Science Linear 
Assessment iBook

Many of the aspects considered in the following chapters will also be rele-
vant to teachers delivering other terminally assessed GCSE courses. 

The iBook is made up of eight chapters, seven of which provide a range of 
activities which explore aspects which are important in enabling students to 
be successful in linear assessments. The final chapter recognises the impor-
tance of planning a course of action and subsequently evaluating the im-
pact upon students’ progress. With the exception of the last chapter, all of 
the chapters are free standing and can be explored in any order.

Self Evaluation and Next Steps, supports your planning and subsequent 
evaluation of the actions you take. This chapter can also be accessed from 
all of the other pages.

You might find that you wish to explore several of the chapters above.  
A ‘prioritisation tool’ has been provided to help you to identify those aspects 
which you feel are the highest priority for development as an individual or 
the department as a whole.

To access the chapter that you select, simply click on the relevant chapter 
from the contents page.
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This chapter will give you the opportunity to:

• Identify aspects of the effective  
 delivery of Triple Science which you  
 might want to explore and develop with  
 colleagues in your department;

• Consider how to make best use of the  
 activities and resources provided in  
 the chapter(s) you decide to explore.

http://www.nationalstemcentre.org.uk/elibrary/file/31514/TSLA_Tool.xlsx
http://www.nationalstemcentre.org.uk/elibrary/file/31514/TSLA_Tool.xlsx


Chapter 1

Planning for 
progression
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        However, one thing is clear. The skills that a teacher needs to manage an  
end assessed course will be at a premium. Periodically revisiting topics  
during a course, tracking progress using internal assessment and the astute 
identification of key aspects to revise will become even more important.  
High quality revision lessons need to bring the whole subject together.  
The most effective teachers will be not only the ones who can make new ideas 
exciting and engaging but can bring the whole course together at the end.

“

”
From Ed’s Collins Science blog: Never mind the 40% rule – here comes 100% October 2012 
http://collinsnewgcsescience.co.uk/whatschanging#.Us3CrfYyAaC

http://collinsnewgcsescience.co.uk/whatschanging#.Us3CrfYyAaC
http://collinsnewgcsescience.co.uk/whatschanging#.Us3CrfYyAaC


Students need to be able to 
apply relevant parts of their 
science knowledge and 
understanding to answer the 
‘big questions’ of science 
they encounter in life. 
Progressive experiences 
enable them to secure their 
learning more rapidly

  

ACTIVITY: Diamond 9
Place the indicators of ‘successful pupil  
progression’ cards into a ‘hierarchy of 
importance’ so that they form a 
diamond shape, with the most important at 
the top and the least important at the bottom.
Note: Whilst you are doing the activity, you 
need to be thinking about the pupil and their 
learning experience.
Compare your hierarchy with those of your 
colleagues – which statements do you 
disagree about and why?

ACTIVITY: Exploring progression in 
the key ideas e.g. energy 
It is important to explore progression within 
aspects of science with your colleagues – you 
may have different opinions and ideas and the 
justification of these can help to make a 
scheme of work more robust.
• Download, print and cut up the energy cards  
• Use the cards to assemble a progression line 

 for the key concept, from Y7 through to Y11
• Position the statements to assemble a  
 progression line
• Decide an appropriate year for each  
 statement
• How well do Y6 and Y12 statements fit into this?

ACTIVITY:
Reflect on the progression you have 
developed using the key ideas cards.
• What does the progression look like? Is  
 there a pattern to the development of this  
 idea over time?
• How does your progression pattern  
 compare with that produced by your  
 colleagues? Why might they be different? Is  
 this a problem? If so, how can it be resolved?
• How does your progression pattern  
compare with your current provision? When  
 is each aspect taught at the moment? If the  
two are different, why is this?
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Identify progression in learning opportunities

Planning for progression Chapter 01 This page will help you to:

• Reflect on the importance of  
 progression to enable pupils to learn
• Consider the steps in learning about  
 a particular concept;
• Encourage you to reflect on  
 progression within your own provision.

http://www.nationalstemcentre.org.uk/elibrary/file/31520/Diamond_9_cardsort.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31520/Diamond_9_cardsort.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31520/Diamond_9_cardsort.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31520/Diamond_9_cardsort.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31516/Energy_cards.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31516/Energy_cards.doc


The big picture of 
progression is complex for 
triple science students; not 
only does it include the need 
to ensure coherence 
between aspects of biology, 
chemistry and physics, but 
also the timely development 
of thinking and practical 
skills and processes 
becomes more critical when 
they may be being taught by 
three different teachers.

  

ACTIVITY:  
Planning coherence
Agree a time when you can work with the other 
colleagues who teach your triple science 
students so that you can:
• discuss the key ideas that are important to  
 your subject and how these relate to the  
 other subject areas
• discuss which skills and processes will be  
 required when, who will teach which and 
 when you will provide opportunities for  
 students to practise and apply them
•  consider how you will alert students to the  
 links between the different aspects of  
science (including when they will be  
 introduced). 
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Assemble a ‘big’ picture of progression 
through the curriculum

Planning for progression Chapter 01

This page will help you to

• Develop an awareness of progression  
 in the development of key concepts  
 through the secondary years
• Explore the links between different  
 key concepts and the importance of  
 providing Triple Science students with  
 the opportunity to consider these  
 linked pathways at relevant points in  
 their exploration of science.



ACTIVITY:  
Exploring progression in the whole  
of the science curriculum 
The ‘National Strategies Framework for Science 2008’ provides a step 
by step exploration of the development of key ideas and processes 
throughout the secondary phase.

•   Use the yearly objectives and strand maps to help to construct a ‘big 
picture’ for progression through to the completion of triple science. 
Key ideas cards are also available if you prefer that approach.

• Energy cards
• Cell cards
• Forces cards
• Interdependence cards
• Particles cards



•   Identify any critical points, where a key idea or process that is 
developed in one subject area is required for another area. Check on 
progress towards these regularly.

• Identify opportunities to bring the learning from the different subject 
areas together, perhaps through the exploration of a particular 
application, so that students become used to linking and applying the 
knowledge and understanding they are developing in one area to 
another.

ACTIVITY: Progression in skill  
and processes of science
Reflect on the skills and processes that pupils need to demonstrate by 
the end of Key Stage 4. 

• Using the Key Stage 4 National Curriculum for science and the 
National Strategies Framework or the APP materials to help you, 
explore the steps in the development of one aspect of thinking 
scientifically.

• When do you explicitly teach these steps at the moment? When do 
your pupils have opportunities to practise them (before they are 
formally assessed)?

• How could this be developed so that your students are better able to 
answer questions in the examinations regarding this aspect?

ACTIVITY: 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Assemble a ‘big’ picture of progression 
through the curriculum

Planning for progression Chapter 01

This page will help you to

• Develop an awareness of progression  
 in the development of key concepts  
 through the secondary years
• Explore the links between different  
 key concepts and the importance of  
 providing Triple Science students with  
 the opportunity to consider these  
 linked pathways at relevant points in  
 their exploration of science.

http://www.nationalstemcentre.org.uk/elibrary/collection/1123/framework-for-secondary-science-2008
http://www.nationalstemcentre.org.uk/elibrary/collection/1123/framework-for-secondary-science-2008
http://www.nationalstemcentre.org.uk/elibrary/file/31516/Energy_cards.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31516/Energy_cards.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31515/Cells_cards.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31515/Cells_cards.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31517/Forces_cards.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31517/Forces_cards.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31518/Interdependence_cards.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31518/Interdependence_cards.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31519/Particles_cards.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31519/Particles_cards.doc
https://www.education.gov.uk/schools/teachingandlearning/curriculum/nationalcurriculum2014/a00220610/draft-pos-ks4-english-maths-science
https://www.education.gov.uk/schools/teachingandlearning/curriculum/nationalcurriculum2014/a00220610/draft-pos-ks4-english-maths-science
http://www.nationalstemcentre.org.uk/elibrary/collection/1123/framework-for-secondary-science-2008
http://www.nationalstemcentre.org.uk/elibrary/collection/1123/framework-for-secondary-science-2008
http://www.nationalstemcentre.org.uk/elibrary/science/resource/4470/assessing-pupils-progress-app-science-materials
http://www.nationalstemcentre.org.uk/elibrary/science/resource/4470/assessing-pupils-progress-app-science-materials


Improve progression in the absence of modules 
The end of modular assessment means that more challenging content 
and contexts can be introduced at times which are more appropriate for 
the learning progression of the students (rather than being collected 
together into the old extension units).

Consider one aspect of science which increases the demand for  
triple science students: 

• When do you plan to introduce this aspect to your students?
•   What knowledge and understanding is required in order for students  
to be able to engage with this aspect? 

    - Hint: think about both content knowledge and mastery of skills and 
               processes
• When is this ‘required’ knowledge and understanding developed?  
 Is it before the introduction of the aspect you are considering?  
 Have students had an opportunity to practise the skills and processes  
 required in order for them to succeed at this point?
• How is this aspect placed into context so that students will be able  
 to respond to questions which use either familiar or unfamiliar  
 examples or applications?

ACTIVITY:  
Synoptic development
Many of the new and interesting scientific discoveries that engage and 
interest students take place at the edges and interfaces of scientific 
knowledge. Consider the long-term plan for science in your department.
 

• How are the links between the key ideas of science developed in  
 each year? Do all colleagues develop these links and if so, how? How  
 do you encourage students to think about the links between different  
 key ideas and aspects of science?
• Is the development of How Science Works securely planned across  
 each of the secondary years? How consistently is this long-term plan  
 implemented by different colleagues? How is the centrality of the  
 scientific method communicated to students during their exploration  
 of a particular concept or key idea?
• How do you make students aware of the aspects which they are  
 expected to learn during a particular year? How do your monitoring  
 and tracking systems involve them?
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Plan progression  
into the Triple Science Curriculum

Planning for progression Chapter 01

This page will help you to
• Improve progression now that the  
 modular structure has gone.
• Consider how to plan a secondary science  
 curriculum which will enable your students  
 to see the connections between aspects of  
 their learning and hence be better able to  
 consider new contexts when they are  
 presented with them.
• Reflect upon the requirements at the end  
 of the secondary curriculum



ACTIVITY:  
New applications 
As a department, how do you bring new scientific applications and 
contexts to the attention of your students?
• How do you encourage your students to read around the subject?
• How often do you require them to apply their knowledge and  
 understanding of science in an unusual context?
• How often do you provide them with the opportunity to undertake  
 genuine research into a topic, explaining the conclusions they draw  
 and justifying the use of the resources they select?
• How do you use the Science Enhancement Project materials to 
    challenge students to think outside the box and consider  
 new applications?

ACTIVITY: 
Looking towards the new assessment criteria from 2017 
We have a revised ‘Programme of study for Key Stage 4 science’ from 
2014 and draft criteria for the terminal assessment that is to take place 
at the end of Key Stage 4 science courses from 2017. Consider the 
draft criteria for ‘Working scientifically’ which begins on p43 and thinking 
about teaching in your department reflect on:
• how each aspect is developed across the secondary years;
• when each of the bullet statements is first introduced to students in  
 your department
• the steps in learning that will enable students to succeed in each of  
 the bullet points
• how students are made aware of the progress they are making  
 towards each of the bullet points.
What do you need to put in place in Key Stage 3 to enable  
your students to succeed in these areas when they reach their  
Key Stage 4 exams?
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Plan progression  
into the curriculum

Planning for progression Chapter 01

This page will help you to
• Improve progression now that the  
 modular structure has gone.
• Consider how to plan a secondary science  
 curriculum which will enable your students  
 to see the connections between aspects of  
 their learning and hence be better able to  
 consider new contexts when they are  
 presented with them.
• Reflect upon the requirements at the end  

http://www.nationalstemcentre.org.uk/sep
http://www.nationalstemcentre.org.uk/sep
https://www.education.gov.uk/schools/teachingandlearning/curriculum/nationalcurriculum2014/a00220610/draft-pos-ks4-english-maths-science
https://www.education.gov.uk/schools/teachingandlearning/curriculum/nationalcurriculum2014/a00220610/draft-pos-ks4-english-maths-science
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/206959/Science_GCSE_Final.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/206959/Science_GCSE_Final.pdf


To enable pupils to be 
successful, we need to plan for 
their progression using long, 
medium and short term plans. 
You may find the National 
Strategy documents such as   
‘Creating a progress culture’  
and     
‘Planning and implementing 
progression in science’  
may be helpful in developing 
consistent implementation and 
understanding of the different 
stages in planning.

ACTIVITY:  
Progression in long-term plans
Review the long-term plan for science with 
colleagues in your department. 
• Does the sequence of learning encountered  
 by each student support progression  
 throughout their secondary education?
• If you have topics / units of work in any  
 years, do these follow each other in  
 sequences which build on relevant learning  
 from previous years? 
 - If you have rotas for teaching topics, do all  
   pathways through the rotas provide for this  
   progression?
 - How does the explicit teaching of scientific  
   skills and processes map onto the topics /  
   units you teach?

• How does your long-term plan identify key  
 points when learning from different 
 components will be combined and applied  
 (perhaps through projects or during topics  
 that require the links to be made explicitly)? 
• How are assessment and reporting  
 requirements identified within the  
 long-term plan?  
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Plan learning opportunities  
that build on previous learning

Planning for progression Chapter 01 This page will help you to:

• Reflect on the Long, medium and  
 short term planning process as they  
 are applied within your department;
• Consider how the individual learning  
 opportunities you provide for your  
 students fits into their total learning  
 experience of science.

http://stem.org.uk/rx8fu
http://stem.org.uk/rx8fu
http://www.nationalstemcentre.org.uk/elibrary/resource/5328/planning-and-implementing-progression-for-science-in-the-classroom-training-materials
http://www.nationalstemcentre.org.uk/elibrary/resource/5328/planning-and-implementing-progression-for-science-in-the-classroom-training-materials
http://www.nationalstemcentre.org.uk/elibrary/resource/5328/planning-and-implementing-progression-for-science-in-the-classroom-training-materials
http://www.nationalstemcentre.org.uk/elibrary/resource/5328/planning-and-implementing-progression-for-science-in-the-classroom-training-materials


ACTIVITY:  
Progression in medium-term plans
Review the medium term plan (often referred to as the scheme of work) 
for science with colleagues in your department.
• What strategies for progression does your medium term plan suggest  
 teachers might use to encourage progress?
• If you have topics / units of work in any years, do these build explicitly  
 on relevant learning from previous years (including primary) and do  
 they make forward links to learning that will happen in subsequent  
 years?
• How does your medium term plan identify the learning expectations  
 for all pupils and how does it support differentiation for those who will  
 make more or less progress?
• How are assessment for learning opportunities identified within the  
 medium term plan and how is it suggested that these be used to  
 support your short-term planning of subsequent lessons?
• How are the connections between aspects of science, especially  
 including processes and skills, identified within the medium term plan?
• What opportunities does the medium term plan suggest to enable  
 students to take responsibility for their learning and become  
 independent learners?
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Plan learning opportunities  
that build on previous learning

Planning for progression Chapter 01 This page will help you to:

• Reflect on the Long, medium and  
 short term planning process as they  
 are applied within your department;
• Consider how the individual learning  
 opportunities you provide for your  
 students fits into their total learning  
 experience of science.



ACTIVITY:  
Progression in short-term plans
Consider your short-term (lesson) planning processes. We need the 
flexibility to plan the next learning experience, which will be most 
suitable for the students we teach, so that they make progress from the 
learning that took place in previous lessons. 
How does the short term planning process in your department:
• enable identified groups of students to make progress towards the  
 intended learning outcomes?
• identify the intended learning outcomes and how you might share  
 these in a relevant way with students?
• raise big questions to stimulate discussion and enable students to  
 think and engage with the subject for themselves?
• identify dialogic opportunities for students to build their understanding  
 through collaboration with their peers and yourself through the use of  
 effective questioning techniques?

• encourage you to try new activities to enable the students to meet the  
 expected learning outcomes?
• enable students to identify their own progress and how learning in a  
 particular lesson links to their overall learning journey (for example  
 through concept mapping and links to careers information)?
•  How do the learning opportunities you provide link and relate to any  
enhancement and enrichment opportunities and the application of  
science in local, national and global contexts?

The ‘National Strategies Science Framework’ and ‘Progressing to Level 
6 and beyond in science’ may help you with this activity.
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Plan learning opportunities  
that build on previous learning

Planning for progression Chapter 01 This page will help you to:

• Reflect on the Long, medium and  
 short term planning process as they  
 are applied within your department;
• Consider how the individual learning  
 opportunities you provide for your  
 students fits into their total learning  
 experience of science.

http://www.nationalstemcentre.org.uk/elibrary/collection/1123/framework-for-secondary-science-2008
http://www.nationalstemcentre.org.uk/elibrary/collection/1123/framework-for-secondary-science-2008
http://www.nationalstemcentre.org.uk/elibrary/collection/1526/level-6-project
http://www.nationalstemcentre.org.uk/elibrary/collection/1526/level-6-project
http://www.nationalstemcentre.org.uk/elibrary/collection/1526/level-6-project
http://www.nationalstemcentre.org.uk/elibrary/collection/1526/level-6-project


Chapter 2

Monitoring 
and securing 
progress



We often hear the phrase 
‘data rich, information poor’ 
Here are some ideas and 
resources to help you to use 
data to keep students and 
teachers on track. 

  

ACTIVITY: 

Try this activity at a science team meeting
• Look at: Tracking for success - school    
  calendar either as a whole sheet for  
  discussion or as a card sort exercise, where  
  cards are allocated on a blank chart. Have  
  some blank cards to create your own  
  additions. All year groups are included for  
  early intervention
• Use CPD session 1 for guidance.

ACTIVITY:  

Try this activity with the science leadership 
team.
• Look at the handout Evaluating the  

Effectiveness of Pupil Tracking   
Systems and agree answers to the  
questions about your tracking system.

Reflect on:
• Is the department system fit for purpose? 
• What actions need to be taken to address  
 the deficit?

ACTIVITY:

You will need IT access for this example 
tracking tool which compares performance of 
pupils in any subject with others and across all 
science subjects in a year group 
• Check out CPD session 2
• Then use this presentation ‘Linear  
 assessment tracking’, in a department  
 meeting
• The tracking tool is an Excel file: ‘Linear  
 assessment_Example GCSE tracking’ so  
 some schools have modified it to suit the  
 department and whole school system, for  
 example by changing the tracking points to  
 half termly.
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This page will give you the opportunity to:

• Develop a tracking system to  
 support pupil progress towards  
 linear assessment

Tracking pupil progress towards  
linear assessment

Monitoring and  
securing progress

Chapter 02

http://www.nationalstemcentre.org.uk/elibrary/file/31521/Tracking_for_success_school_calendar.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31521/Tracking_for_success_school_calendar.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31521/Tracking_for_success_school_calendar.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31521/Tracking_for_success_school_calendar.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31531/Creating_a_calendar.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31531/Creating_a_calendar.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31532/Evaluating_the_effectiveness_of_pupil_tracking_systems_in_science.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31532/Evaluating_the_effectiveness_of_pupil_tracking_systems_in_science.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31532/Evaluating_the_effectiveness_of_pupil_tracking_systems_in_science.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31532/Evaluating_the_effectiveness_of_pupil_tracking_systems_in_science.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31532/Evaluating_the_effectiveness_of_pupil_tracking_systems_in_science.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31532/Evaluating_the_effectiveness_of_pupil_tracking_systems_in_science.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31533/Example_Tracking_Systems.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31533/Example_Tracking_Systems.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31522/Linear_assessment_Tracking.pptx
http://www.nationalstemcentre.org.uk/elibrary/file/31522/Linear_assessment_Tracking.pptx
http://www.nationalstemcentre.org.uk/elibrary/file/31522/Linear_assessment_Tracking.pptx
http://www.nationalstemcentre.org.uk/elibrary/file/31522/Linear_assessment_Tracking.pptx
http://www.nationalstemcentre.org.uk/elibrary/file/31523/GCSE_tracking.xls
http://www.nationalstemcentre.org.uk/elibrary/file/31523/GCSE_tracking.xls
http://www.nationalstemcentre.org.uk/elibrary/file/31523/GCSE_tracking.xls
http://www.nationalstemcentre.org.uk/elibrary/file/31523/GCSE_tracking.xls


In 2012 Great Britain 
exceeded its targets for 
numbers of Olympic medals 
through specific training 
programmes and actions 
arising from analysis of the 
Beijing Olympics.
In the same way as 
Olympians have targets, 
science students have 
numerical targets, success 
comes from curricular 
targets which help the 
student to understand the 
next steps in their learning -
the ‘winning formula’ for 
science GCSE! 

ACTIVITY: 

• Use this UK Sport report as an analogy  
 for staff and students to explain the  
 difference between numerical and curricular  
 or learning targets

ACTIVITY:  

• Athletes analyse their performance to check  
 strengths and weaknesses. Teachers can  
 analyse pupil performance in Key Stage 3  
 and Key Stage 4 examinations and tests by  
 Question Level Analysis. This short  
 presentation can be used with staff to  
 start planning for question level analysis to  
 identify where the curriculum and its delivery  
 can be strengthened to improve pupil  
 performance. Below are some case studies  
 of how schools have used question level  
 analysis to support their planning

Case studies:
• School A Edexcel topic test analysis
• School B Edexcel 360 sum analysis
• School C OCR gateway analysis
• School D OCR 21st Century analysis
• School E AQA chemistry analysis

ACTIVITY:

• Awarding bodies offer a free service for  
 GCSE examination performance and will  
 break down student responses into specific  
 skills and knowledge. This analysis will help  
 you to plan your support and intervention  
 programmes. Check out your awarding body  
 website for more information. 
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https://www.uksport.gov.uk/news/mission-accomplished-as-gb-olympic-team-hit-uk-sport-targets-140812
https://www.uksport.gov.uk/news/mission-accomplished-as-gb-olympic-team-hit-uk-sport-targets-140812
http://www.nationalstemcentre.org.uk/elibrary/file/31536/Question_Level_Analysis_ibook.ppt
http://www.nationalstemcentre.org.uk/elibrary/file/31536/Question_Level_Analysis_ibook.ppt
http://www.nationalstemcentre.org.uk/elibrary/file/31536/Question_Level_Analysis_ibook.ppt
http://www.nationalstemcentre.org.uk/elibrary/file/31536/Question_Level_Analysis_ibook.ppt
http://www.nationalstemcentre.org.uk/elibrary/file/31536/Question_Level_Analysis_ibook.ppt
http://www.nationalstemcentre.org.uk/elibrary/file/31536/Question_Level_Analysis_ibook.ppt
http://www.nationalstemcentre.org.uk/elibrary/file/31536/Question_Level_Analysis_ibook.ppt
http://www.nationalstemcentre.org.uk/elibrary/file/31536/Question_Level_Analysis_ibook.ppt
http://www.nationalstemcentre.org.uk/elibrary/file/31537/SchoolA_TopicTestAnalysis.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31537/SchoolA_TopicTestAnalysis.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31538/SchoolB_sum_analysis.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31538/SchoolB_sum_analysis.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31539/SchoolC_Gateway_analysis.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31539/SchoolC_Gateway_analysis.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31540/SchoolD_21stCentury_analysis.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31540/SchoolD_21stCentury_analysis.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31541/SchoolE_chemistry_analysis.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31541/SchoolE_chemistry_analysis.doc


What strategies can we use 
to increase the progress of 
students who are dropping 
behind? 
Try some of these ideas to 
close the learning gaps

ACTIVITY: 

• As you plan for progression, remember to  
 include possible barriers to learning in  
 your scheme of work. Use these to target  
 questioning and learning discussions   
 to overcome these barriers.

ACTIVITY:  

• Explore this intervention document with  
 your team. You might like to try a modified  
 version of the six-week plan to improve  
 planning for intervention in your department. 
• A starter could be to try this card sort to  
 see if you all agree on the types of  
 intervention in your department. Ask your  
 team which ones are Wave 1(i.e. quality  
 teaching), 2 (small group focussed) or 3  
 (individual targeted). 

ACTIVITY:

• Awarding bodies provide a wealth of  
 information for intervention.
 - AQA 
 - Edexcel
 - OCR
 - WJEC
• Ask for your school’s borderline GCSE  
 scripts to be returned for analysis and check  
 mark schemes to see where your pupils had  
 difficulties. 
• Encourage teachers to read examiners’  
 reports to identify generic problems. Here  
 are some examples of common  
 weaknesses. How do they compare to  
 your pupils? Most of the resources  
 suggested here are on the National  
 STEM Centre website, e.g. ‘Going for Gold’.
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http://www.nationalstemcentre.org.uk/elibrary/file/31524/Barriers_to_learning.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31524/Barriers_to_learning.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31525/The_Learning_Discussion.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31525/The_Learning_Discussion.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31527/GCSE_Science_weaknesses.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31527/GCSE_Science_weaknesses.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31526/Waves_card_sort_science.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31526/Waves_card_sort_science.doc
http://www.AQA.org.uk
http://www.AQA.org.uk
http://www.edexcel.com
http://www.edexcel.com
http://www.ocr.org.uk
http://www.ocr.org.uk
http://www.wjec.co.uk
http://www.wjec.co.uk
http://www.nationalstemcentre.org.uk/elibrary/file/31527/GCSE_Science_weaknesses.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31527/GCSE_Science_weaknesses.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31527/GCSE_Science_weaknesses.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31527/GCSE_Science_weaknesses.doc
http://www.nationalstemcentre.org.uk/elibrary/resource/6587/going-for-gold-securing-attainment
http://www.nationalstemcentre.org.uk/elibrary/resource/6587/going-for-gold-securing-attainment


As we move towards linear 
assessment it is important to 
give effective feedback on 
student progress to learning 
goals and to feed forwards 
on next steps in learning. 
Critical to this is student 
response and actions to 
feedback.

ACTIVITY: 

• Read about John Hattie’s research into  
 what has the greatest influence on pupils‘  
 learning. You will see that feedback has a  
 high ‘effect size’. You can use the list here in  
 a department meeting to agree a continuum  
 – it generates great discussions!

ACTIVITY:  

Feedback and feed forwards includes:
• Marking student work

• Checking progress and giving feedback -  
 download some ideas to try.

ACTIVITY:

Involving students in feedback will develop 
independence and strengthen ‘feed forwards’. 
You could:
• develop learning goals driven by students.  
 Check out SOLO Taxonomy for a ‘no  
 level’ approach
• use GCSE grade criteria and ask  
 students to peer mark feedback on exam  
 questions
• collect student views on aspects of teaching  
 the curriculum. Here is a model for How  
 Science Works which you could adapt
•   give time in lessons for students to reflect  

  and respond to feedback. A KWL (Know,  
  Want, Learn) sheet will structure thinking.
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http://www.nationalstemcentre.org.uk/elibrary/file/31528/Geoff_on_Hattie.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31528/Geoff_on_Hattie.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31529/feedback_ideas.ppt
http://www.nationalstemcentre.org.uk/elibrary/file/31529/feedback_ideas.ppt
http://pamhook.com/solo-taxonomy/
http://pamhook.com/solo-taxonomy/
http://pamhook.com/solo-taxonomy/
http://pamhook.com/solo-taxonomy/
http://www.aqa.org.uk/exams-administration/about-results/grade-boundaries
http://www.aqa.org.uk/exams-administration/about-results/grade-boundaries
http://www.nationalstemcentre.org.uk/elibrary/file/31535/HSW_Questionnaire.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31535/HSW_Questionnaire.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31535/HSW_Questionnaire.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31535/HSW_Questionnaire.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31534/Guidance_for_teachers.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31534/Guidance_for_teachers.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31534/Guidance_for_teachers.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31534/Guidance_for_teachers.docx


What are your next steps  
in monitoring and securing 
progress for linear 
assessment? 
 
You might consider...

• How will you strengthen your current system  
 for tracking progress? What key dates will  
 be highlighted on your calendar and how will  
 the science team know about them?
• Who will coordinate the intervention  
 programme in science? How can you  
 organise small group or targeted (Wave 3)  
 intervention. How will this fit in with whole  
 school intervention programmes?
• Do you have a coherent marking and  
 feedback policy? Who will develop this  
 further? How will you engage pupils in the  
 process?
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Chapter 3

Developing 
learning



Linear assessment requires 
pupils to develop a secure 
understanding of the 
concepts and processes of 
science, which they can then 
apply in new contexts.

  

 

ACTIVITY:  
Students learn best when…
• Working with a group of colleagues, use  
 sticky notes to help you record your  
 thoughts about what students need in order  
 to learn effectively. 
• Group similar sticky notes together,  
 displaying them on a piece of flip chart 
    paper before photographing the posters 
• Discuss the implications of the features you  
 have noted
• You may like to extend the discussion by  
 considering what teaching needs to provide  
 in order to facilitate the learning you have  
 described 

ACTIVITY: What does research say? 
• Prof John Hattie has reviewed educational  
 research in order to identify those aspects  
 which have the greatest effect on learning.  
 You can read more about his research  
 findings in ‘What works in education’ and  
 ‘Geoff Petty on John Hattie’.

ACTIVITY: Using the Effect sizes from 
Hattie’s research...
Consider how current lessons provide for 
effective learning. 
• Which aspects are particular strengths 
 - in your lessons? 
 - in those of your colleagues in the  
   department?
• Which aspects are areas for future  
 development 
 - in your lessons? 
 - in those of your colleagues in the  
   department?

ACTIVITY: Lesson planning
• Reflecting on the discussion and research  
 you have engaged with, what do you need  
 to plan to provide when preparing to teach  
 a lesson?
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http://grantwiggins.wordpress.com/2012/01/07/what-works-in-education-hatties-list-of-the-greatest-effects-and-why-it-matters/
http://grantwiggins.wordpress.com/2012/01/07/what-works-in-education-hatties-list-of-the-greatest-effects-and-why-it-matters/
http://geoffpetty.com/for-team-leaders/research-and-links/
http://geoffpetty.com/for-team-leaders/research-and-links/
http://www.teacherstoolbox.co.uk/T_effect_sizes.html
http://www.teacherstoolbox.co.uk/T_effect_sizes.html


Practical work is a key part 
of science, but often the 
learning potential is reduced 
because students do not 
engage their minds as well 
as their hands. 

ACTIVITY: 
Why do we do practical work in 
science?
•   In 2008 SCORE (Science Community  
Representing Education) published their  
report into ‘Practical work in Science’. Read    
  the first few pages,considering the 
  definition of practical work it provides and 
  the role of practical activities in learning. 

• ‘Getting practical’ was written to support the  
    development of effective practical work in 
    science lessons.  
 Use the ‘Review tool’ to help you reflect on 
    the purpose behind the practical activities 
    you have provided for one of your classes 
    during the last fortnight. How did you make 
    your students aware of the purpose of each 
    activity?

ACTIVITY: 
What is Interactive Practical Work? 
The National Strategies booklet ‘Interactive 
Practicals’ considers the nature and 
importance of engagement with practical 
activities. 
• Read and reflect on why the  
 interaction is important.
• How much interaction took place during  
 practical activities you have provided  
 recently?
• How could you increase the interaction  
 during these activities?
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http://www.score-education.org/media/3668/report.pdf
http://www.score-education.org/media/3668/report.pdf
http://www.azteachscience.co.uk/resources/curriculum-materials/getting-practical-asecleapss/getting-practical-resources.aspx
http://www.azteachscience.co.uk/resources/curriculum-materials/getting-practical-asecleapss/getting-practical-resources.aspx
http://www.pstt.org.uk/SiteDocuments/doc/CLEAPPS/Session%202/Other/Session%202%20Practical%20Activity%20review%20toolv2.doc
http://www.pstt.org.uk/SiteDocuments/doc/CLEAPPS/Session%202/Other/Session%202%20Practical%20Activity%20review%20toolv2.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31543/Interactive_practicals.pdf
http://www.nationalstemcentre.org.uk/elibrary/file/31543/Interactive_practicals.pdf
http://www.nationalstemcentre.org.uk/elibrary/file/31543/Interactive_practicals.pdf
http://www.nationalstemcentre.org.uk/elibrary/file/31543/Interactive_practicals.pdf


ACTIVITY: 
What is the impact of the practical 
activities we do?
You have already seen that practical activities 
can provide a range of learning opportunities 
but do they have the intended impact in your 
lessons?
• Read about the work on the Nuffield  
 Foundation’s support for ‘teaching and  
 learning using practical work’. Do the  
 practical activities you offer to students  
 provide them with the opportunities the  
 webpage describes?
• Identify a practical activity you provided for  
 the students in one of your classes during  
 the last week. What was the purpose of the  
 practical activity? What were the intended  
 learning outcomes it supported?

• How many of the students managed to  
 demonstrate their ability to meet the  
 intended learning outcome you identified? 
- Could some have progressed further? If so,  
 how might this have been built into the  
 activity?
- Did some struggle to meet the intended  
 learning outcome expected of them? If so,  
 how could they have been enabled to  
 succeed?
What do your students think about purposeful 
practical work? What helps them to learn 
through practical opportunities? Interview a 
small group of students to find out those 
aspects of practical work which help or limit 
their learning. How might you use the 
information to inform your future planning?
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Develop interactive practical work
This page will give you the opportunity to:

• Maximise the learning impact of  
 practical work in science.

http://www.nuffieldfoundation.org/practical-work-learning/teaching-and-learning-using-practical-work
http://www.nuffieldfoundation.org/practical-work-learning/teaching-and-learning-using-practical-work
http://www.nuffieldfoundation.org/practical-work-learning/teaching-and-learning-using-practical-work
http://www.nuffieldfoundation.org/practical-work-learning/teaching-and-learning-using-practical-work


Assessment for learning is 
about identifying the next 
step in learning and 
planning teaching so that it 
helps students to take that 
next step.  
ACTIVITY: 
What can pupils do if AfL is working?
If assessment for learning is supporting pupils 
to make progress, then we should be able to 
see evidence of their ability to learn within our 
lessons. What would this look like? 
• Open ‘When AfL is working’ which contains 
    a number of cards (which need printing and 
    cutting up)
• Working with a group of colleagues, arrange  
 the cards into a diamond/pyramid shape,  
 placing those which have the greatest  

 impact on learning at the top.  

• Why does linear assessment make it  
 important that students are enabled to learn  
 at every opportunity?

ACTIVITY: 
How secure and consistent is AfL 
practice in your department?
Many resources have been written to support 
the development of AfL in science; amongst 
these are the National Strategies resources 
which you can download from the STEM 
library. This review document will help you to 
evaluate your current practice and identify 
aspects which you might like to develop 
further.

ACTIVITY:

AfL activities to inform future planning
• Working with a group of colleagues, reflect  
 on the range of activities you use to gather  
 information from students about their  
 learning
• A number of websites provide suggestions  
 about tools to use to gather feedback. This  
 website provides a comprehensive list
• Open ended tasks provide differentiated  
 opportunities for students to demonstrate  
 their knowledge and skills and enable the  
 next learning steps/targets to be identified.  
 What open ended activities do you provide  
 for your students and how are these used to  
 identify next learning steps?
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This page will give you the opportunity to:

• Reflect on your use of assessment for  
 learning to plan for future learning  
 experiences.

Reflect on the essential role of assessment 
for learning in effective teaching

http://www.nationalstemcentre.org.uk/elibrary/file/31456/5.10WhenaflworkingCARDS.
http://www.nationalstemcentre.org.uk/elibrary/file/31456/5.10WhenaflworkingCARDS.
http://www.nationalstemcentre.org.uk/elibrary/resource/5303/assessment-for-learning-in-science-teacher-self-study-units
http://www.nationalstemcentre.org.uk/elibrary/resource/5303/assessment-for-learning-in-science-teacher-self-study-units
http://www.nationalstemcentre.org.uk/elibrary/resource/5303/assessment-for-learning-in-science-teacher-self-study-units
http://www.nationalstemcentre.org.uk/elibrary/resource/5303/assessment-for-learning-in-science-teacher-self-study-units
https://account.tes.co.uk/LogOn?rtn=teaching-resource/Assessment-for-Learning-8-Schools-Project-6107984/
https://account.tes.co.uk/LogOn?rtn=teaching-resource/Assessment-for-Learning-8-Schools-Project-6107984/
http://www.tes.co.uk/teaching-resource/Assessment-For-Learning-Toolkit-6020165/
http://www.tes.co.uk/teaching-resource/Assessment-For-Learning-Toolkit-6020165/


‘Misconceptions’ are those 
explanations and viewpoints 
which are contrary to the 
explanations accepted by the 
assembled international 
scientific community at a 
particular point in time. 
‘Misconceptions’ are also a key 
part of the learning process as 
it is through the consideration 
and challenging of our own 
theories and explanations that 
we learn why the accepted 
ones have become so. 

ACTIVITY: 
What misconceptions  
do your students display?
• Download and print copies of the pre-unit  
 task sheet located on p9 and p11 of the  
 ‘National Strategies Misconceptions in Key  
 Stage 3 science resources’ for a group of 
 your pupils
• Are there any surprises in the responses  
 you gather?
• Reflect on the specific misconceptions that  
 questions raise; when are these issues  
 explored in lessons?
•  You might like to use the same question  
sheet with students in different year groups  
  -  Before doing so, think about what you  
     would expect to find in their responses; 
  how do the actual responses you gather 
  differ from your expectations?

ACTIVITY: 
What are the common misconceptions 
about science concepts? 
• Have you read the examiner reports from  
 the Awarding Organisations who assess  
 your students recently? If not, visit their  
 website and download the most recent  
 report to find out which aspects of science  
 were most commonly misunderstood or  
 confused during the examinations.
• The ‘Common weaknesses in GCSE  
 science’ identifies aspects which students 
    who obtained different grades found difficult. 
 - Would these difficulties be the same for a  
   group of your students?
 - If so, how can you teach so as to resolve  
   these difficulties before they impact on the  
   performance of your students in their linear  
   assessments?
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Exploring misconceptions

This page will give you the opportunity to:

• Reflect on the importance and  
 prevalence of ‘misconceptions’
• Identify common misconceptions and  
 those which your students may hold onto.

http://www.nationalstemcentre.org.uk/elibrary/file/16285/misconceptions_resource.pdf
http://www.nationalstemcentre.org.uk/elibrary/file/16285/misconceptions_resource.pdf
http://www.nationalstemcentre.org.uk/elibrary/file/16285/misconceptions_resource.pdf
http://www.nationalstemcentre.org.uk/elibrary/file/16285/misconceptions_resource.pdf
http://webarchive.nationalarchives.gov.uk/20110809101133/http://nsonline.org.uk/node/257692
http://webarchive.nationalarchives.gov.uk/20110809101133/http://nsonline.org.uk/node/257692
http://webarchive.nationalarchives.gov.uk/20110809101133/http://nsonline.org.uk/node/257692
http://webarchive.nationalarchives.gov.uk/20110809101133/http://nsonline.org.uk/node/257692


ACTIVITY: 
What can I do about the 
misconceptions my students have? 
• Awareness of possible misconceptions is  
 the first step, closely followed by providing  
 opportunities for students to reflect on their  
 learning and to discuss what they really  
 think about something (it is better to know  
 what your students really think than to  
 assume you know).
• The following resources provide strategies  
and activities to help you to plan learning  
experiences which will support your  
students to develop their understanding:

      ACTIVITY: 
      Dialogic interaction… 
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www.nationalstemcentre.org.uk/elibrary/resource/5326/
misconceptions-in-key-stage-three-science-training-
materials 
www.nationalstemcentre.org.uk/elibrary/resource/7415/
understanding-misconceptions
www.nationalstemcentre.org.uk/elibrary/collection/464/
children-s-learning-in-science-project 
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http://www.nationalstemcentre.org.uk/elibrary/resource/5326/misconceptions-in-key-stage-three-science-training-materials
http://www.nationalstemcentre.org.uk/elibrary/resource/5326/misconceptions-in-key-stage-three-science-training-materials
http://www.nationalstemcentre.org.uk/elibrary/resource/5326/misconceptions-in-key-stage-three-science-training-materials
http://www.nationalstemcentre.org.uk/elibrary/resource/5326/misconceptions-in-key-stage-three-science-training-materials
http://www.nationalstemcentre.org.uk/elibrary/resource/5326/misconceptions-in-key-stage-three-science-training-materials
http://www.nationalstemcentre.org.uk/elibrary/resource/5326/misconceptions-in-key-stage-three-science-training-materials
http://www.nationalstemcentre.org.uk/elibrary/resource/7415/understanding-misconceptions
http://www.nationalstemcentre.org.uk/elibrary/resource/7415/understanding-misconceptions
http://www.nationalstemcentre.org.uk/elibrary/resource/7415/understanding-misconceptions
http://www.nationalstemcentre.org.uk/elibrary/resource/7415/understanding-misconceptions
http://www.nationalstemcentre.org.uk/elibrary/collection/464/children-s-learning-in-science-project
http://www.nationalstemcentre.org.uk/elibrary/collection/464/children-s-learning-in-science-project
http://www.nationalstemcentre.org.uk/elibrary/collection/464/children-s-learning-in-science-project
http://www.nationalstemcentre.org.uk/elibrary/collection/464/children-s-learning-in-science-project
http://www.nationalstemcentre.org.uk/elibrary/file/31594/C2_Interactive_teaching_DVD.mp4
http://www.nationalstemcentre.org.uk/elibrary/file/31594/C2_Interactive_teaching_DVD.mp4
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If you have tried the 
activities on the previous 
pages, you might like to:

• Consider the consistency of pupils’ learning 
 experiences in science – are there features  
 which are consistent within all lessons and  
 are these aspects which have a positive  
 impact on learning (you might want to refer  
 back to the work of John Hattie again)?  
 What are the agreed features to which all of  
 your colleagues subscribe? What can your  
 pupils expect from an effective science  
 lesson?
• Explore the nature and purpose of effective  
 practical work further using the ‘Getting  
 practical’ materials to help you. Examples of 
    effective practicals can be downloaded from 
    Practical Biology, Practical Chemistry and 
    Practical Physics.

• Explore recent on-going developments  
 regarding assessment for learning by  
 visiting www.York Science.org to find out 
    about their work into ‘Backwards design’.  
    Examples of classroom ready resources are 
    available so you can try the ideas for 
    yourself.
• Develop your interactive dialogic practice  
 further by using some of the classroom  
 ready ‘science teaching units’ extracted  
 from ‘Interactive teaching in science’ and  
 reflecting upon the types of interaction that  
 you enable within your lessons.
• Conduct some pupil interviews using the  
 synoptic questions in the National Strategies  
 ‘Learning Discussions’ resources to help 
    you find out what your pupils really believe 
    about key ideas. Use the outcomes to 
    identify areas which pupils need to explore 
    further in future lessons.
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This page will help you to:

• Consider what actions you might take 
     next and how you might evaluate their 
     impact on learning

http://www.azteachscience.co.uk/resources/curriculum-materials/getting-practical-asecleapss/getting-practical-resources.aspx
http://www.azteachscience.co.uk/resources/curriculum-materials/getting-practical-asecleapss/getting-practical-resources.aspx
http://www.azteachscience.co.uk/resources/curriculum-materials/getting-practical-asecleapss/getting-practical-resources.aspx
http://www.azteachscience.co.uk/resources/curriculum-materials/getting-practical-asecleapss/getting-practical-resources.aspx
http://www.nuffieldfoundation.org/practical-biology
http://www.nuffieldfoundation.org/practical-biology
http://www.nuffieldfoundation.org/practical-chemistry
http://www.nuffieldfoundation.org/practical-chemistry
http://www.nuffieldfoundation.org/practical-physics
http://www.nuffieldfoundation.org/practical-physics
http://yorkscience.org.uk/what-is-york-science/
http://yorkscience.org.uk/what-is-york-science/
http://www.nationalstemcentre.org.uk/elibrary/science/resource/6609/science-teaching-units-key-stages-three-to-four
http://www.nationalstemcentre.org.uk/elibrary/science/resource/6609/science-teaching-units-key-stages-three-to-four
http://webarchive.nationalarchives.gov.uk/20110809101133/nsonline.org.uk/node/113051
http://webarchive.nationalarchives.gov.uk/20110809101133/nsonline.org.uk/node/113051


Chapter 4

Strengthening 
literacy in 
science



Command words  
indicate the type of  
writing required - these  
are ‘text’ types.

ACTIVITY:

Carry out an exam paper analysis with 
colleagues. 

• Collect examples of the most recent exams  
 across biology, physics and chemistry with  
 a focus on the higher papers.

• Colleagues work in pairs with one paper and  
 use the template to record a tally of  
 command words, and calculate the 
 percentage of marks allocated.

• Discuss what you have learned from this  
 analysis, and implications for supporting  
 students.

Check your understanding of command word 
definitions from Awarding Bodies:

• Edexcel (use support materials link)

• AQA (Chemistry paper examples)

• OCR (appendix in this pdf)

ACTIVITY:

• In pairs rank the cards to show frequency  
of use of these text types in science. Is it  
different for different key stages or classes?  
Is the team providing sufficient opportunity for 
students to meet these text types in science?

• Consult with your English department to find 
out how they teach these text types. Better 
still try some team teaching with them in 
science.
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This page will give you the opportunity to:

• Identify and define the command  
 words used in your specificationAnalysing command words 

http://www.nationalstemcentre.org.uk/elibrary/file/31544/Command_word_analysis.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31544/Command_word_analysis.docx
http://www.edexcel.com/quals/gcse/GCSE-science-2011/Pages/The-exams.aspx?=0
http://www.edexcel.com/quals/gcse/GCSE-science-2011/Pages/The-exams.aspx?=0
http://filestore.aqa.org.uk/subjects/AQA-GCSE-SCIENCE-COMMAND-WORDS-DEC-12.PDF
http://filestore.aqa.org.uk/subjects/AQA-GCSE-SCIENCE-COMMAND-WORDS-DEC-12.PDF
http://www.ocr.org.uk/Images/82433-teacher-s-handbook.pdf
http://www.ocr.org.uk/Images/82433-teacher-s-handbook.pdf
http://www.nationalstemcentre.org.uk/elibrary/file/31551/Science_text_types.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31551/Science_text_types.doc


Talk should proceed any 
writing. Saying your thinking 
out loud strengthens 
conceptual development as 
well as improving writing. 
You could check some of the 
research by Neil Mercer.

ACTIVITY:

• Try out these talk activities with your   
 department, you could try all three or focus  
 on one to trial with students with feedback  
 to the team over a longer period of time

• Ask the team to give examples of how this  
 could lead to a piece of extended writing 

• Ask what command words could be used to  
 direct the type of writing required

 - Concept map

 - Inference grid

 - Graphic organiser

REMEMBER:

THINK...

TALK...

WRITE
Ask the team to share other successful  
group talk strategies
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http://www.slideshare.net/margarubiosoto/exploratory-talk-in-professor-neil-mercer
http://www.slideshare.net/margarubiosoto/exploratory-talk-in-professor-neil-mercer
http://www.nationalstemcentre.org.uk/elibrary/file/31545/Concept_map_carbon_cycle.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31545/Concept_map_carbon_cycle.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31548/Inference_grid.do
http://www.nationalstemcentre.org.uk/elibrary/file/31548/Inference_grid.do
http://www.nationalstemcentre.org.uk/elibrary/file/31547/Fishbone_organiser.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31547/Fishbone_organiser.doc


Reading is an active 
process. You should direct 
students to skim, scan, read 
continuously or closely as 
appropriate. Many reading 
tasks can be made more 
active by using a DARTs 
approach (Directed Activity 
Related to Text).

ACTIVITY:

• If you have enough colleagues in the team  
 organise this as a jigsaw activity (also  
 good for organising pupils to read/research  
 and feedback).

• Give each group a record sheet to  
 note information about their allocated  
 strategy.

• The first 3 strategies are in this booklet

 - Graphic organiser (p21 & 23)

 - Text marking (p47, 49 & 51)

 - Sorting and classifying (p59, 61, 63 & 65).

- Provide a set of data/a graph from a recent 
exam paper. Use sticky notes, and write 
questions that can be answered by looking at 
the data. Swap questions with another group, 
answer them and evaluate the quality of the 
questions. Share the examiner’s questions,  
so that students begin to appreciate what 
could be asked, and that they can be 
answered by reading the data!

- Jigsaw (or otherwise) to feedback

Catalyst magazine is a great resource for 
challenging readers. Download this guidance 
of how to use it.
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http://teachinghow2s.com/workspace/uploads/resources/pinpoint-darts.pdf?dl=1
http://teachinghow2s.com/workspace/uploads/resources/pinpoint-darts.pdf?dl=1
http://www.ifl.ac.uk/__data/assets/pdf_file/0020/26255/4-Jigsaw-and-Peer-Explaining-download.pdf
http://www.ifl.ac.uk/__data/assets/pdf_file/0020/26255/4-Jigsaw-and-Peer-Explaining-download.pdf
http://www.nationalstemcentre.org.uk/elibrary/file/31549/Jigsaw_record_sheet.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31549/Jigsaw_record_sheet.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31550/Reading-as-a-writer.pdf
http://www.nationalstemcentre.org.uk/elibrary/file/31550/Reading-as-a-writer.pdf
http://www.nationalstemcentre.org.uk/elibrary/resource/2415/using-catalyst-magazine-scientists-and-how-they-work
http://www.nationalstemcentre.org.uk/elibrary/resource/2415/using-catalyst-magazine-scientists-and-how-they-work
http://www.nationalstemcentre.org.uk/elibrary/resource/2415/using-catalyst-magazine-scientists-and-how-they-work
http://www.nationalstemcentre.org.uk/elibrary/resource/2415/using-catalyst-magazine-scientists-and-how-they-work


In order to improve students’ 
writing in science there are 
three key principles:

Modelling
Scaffolding
Independence

 

ACTIVITY:

• Download this record sheet. Then  
watch the video below, which is chopped up 
into 5 small chunks and shows a science 
teacher teaching persuasive writing to her 
Year 8 class. 

• Try to note down the key principles of her  
approach.

• Share what you observed, discuss which  
things you already do, and what you would  
need to practise

• Talk to the English department; they could  
come and model how to write different text  
types, for example, to explain/argue/ 
compare to one of your classes.

• Displaying connectives on the lab wall and 
directing students which group to use for a 
particular text type is a useful strategy to 
improve writing.
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• How will you plan opportunities for students  
to develop and use a range of literacy  
strategies in your lessons? What are the  
specific difficulties of triple science students, 
and the challenge of higher papers?

• What can the department do to support  
each other?

• What whole school approach towards cross  
curricular literacy can the team integrate  
and build on?
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Chapter 5

Strengthening 
mathematical 
skills in Science



What does your 
specification say about the 
mathematical requirements 
of GCSE? 

 

This diagram shows the 5 skill areas used in 
mathematics.

ACTIVITY:

• Provide the maths page in your  
 specification, this example is 
  AQA Biology page 63.

• Ask colleagues to red/amber/green  
 the statements with regard to student’s  
 capability.

• Highlight those that everyone identifies as  
 red, and discuss when students first  
 encounter the skill, and how it could be  
 developed progressively across the years.

ACTIVITY:

• Collect together examples of past papers  
 and controlled assessments linked to  
 Triple Science.

• Distribute them amongst the team.

 

• On sticky notes ask them to identify the type  
 of mathematical skill being used, and which  
 paper it is used in. Use a different note for  
 each occurrence.

• Make a large bar chart out of the notes to  
 show the distribution of the skills. Discuss  
 any surprises and implications for the team.

ACTIVITY:

• Provide this review of common  
 weaknesses from recent examiners reports.  
 You could select those that are weaknesses  
 for your triple science students.

• Allocate 2 or 3 to each pair to discuss  
 possible solutions.

• Take feedback to share strategies to  
 address the weaknesses.
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http://www.nationalstemcentre.org.uk/elibrary/file/31556/Maths_skill_areas_slide.ppt
http://www.nationalstemcentre.org.uk/elibrary/file/31556/Maths_skill_areas_slide.ppt
http://filestore.aqa.org.uk/subjects/AQA-BIOL-W-SP-14.PDF
http://filestore.aqa.org.uk/subjects/AQA-BIOL-W-SP-14.PDF
http://www.nationalstemcentre.org.uk/elibrary/file/31557/Overcoming%20mathematical_weaknesses_in_GCSE_science.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31557/Overcoming%20mathematical_weaknesses_in_GCSE_science.docx


At least 6 of the 19 
mathematical requirements 
for GCSE sciences (page 63) 
are linked to graphical 
representation. 

 

ACTIVITY:

• To help synchronise planning around the  
 use of graphs talk to the maths team to find  
 out when and if they include these areas in  
 their schemes. You might be surprised.

• To help students to make links and bring  
 their maths skills to science you could  
 provide examples of science tables, charts  
 and graphs for maths to use.

ACTIVITY:

• Provide teachers with this glossary  
 for science teachers

•  Focus in on the chart and graph  
descriptions. Do you have a shared  
 language with maths? Which words need  
tightening up? (‘Mean’ is another one).  
Talk to maths teachers to be clear what is  
used in your context.

Lines of best fit in maths are used with scatter 
graphs and are always straight lines, through 
the middle of the data.

The best support for graph drawing is ‘Getting 
to Grips with Graphs’  from the ASE - find it in 
primary publications. Yes some students really 
need to get back to first principles.

ACTIVITY:

• Buy this book for the department, and use it.
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http://filestore.aqa.org.uk/subjects/AQA-BIOL-W-SP-14.PDF
http://filestore.aqa.org.uk/subjects/AQA-BIOL-W-SP-14.PDF
http://www.nationalstemcentre.org.uk/elibrary/file/31558/Mathematics_Glossary_for_Science_Teachers.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31558/Mathematics_Glossary_for_Science_Teachers.doc
http://www.ase.org.uk/bookshop/
http://www.ase.org.uk/bookshop/


As a trained scientist you 
will automatically analyse 
tables and graphs. Students 
tend to see graphs as a 
picture, and tables as arrays 
of numbers.  

ACTIVITY:

• Give the team different graphs, charts and  
 tables to work with in pairs. Controlled  
 assessments and exam papers are good  
 sources. Do not provide any exam  
 questions as that restricts thinking.

• Ask them to annotate with the steps they  
 went through to analyse the data.

• Share ideas and agree how you could  
 model your thinking to students next time  
 you ask them to analyse some data.

The following two links have suggestions for 
working with graphs and looking for patterns. 

ACTIVITY:

Either:

• look through the resources, and choose  
 some activities that would be appropriate to  
 trial with your students

• present an overview of the resources and  
 the outcomes from your trials to the rest of  
 your team.

Or:

• print out each resource in full, divide up the  
 contents, and ask teachers to work in pairs  
 to identify those activities that would work  
 well with your students. Ask them to fill in  
 this form which can be collated later to  
 provide guidance to the team.
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http://www.nationalstemcentre.org.uk/elibrary/file/31555/Making_sense_of_graphical_data.pdf
http://www.nationalstemcentre.org.uk/elibrary/file/31555/Making_sense_of_graphical_data.pdf
http://www.nationalstemcentre.org.uk/elibrary/file/31553/Describing_patterns.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31553/Describing_patterns.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31554/Evaluating_a_resource.doc
http://www.nationalstemcentre.org.uk/elibrary/file/31554/Evaluating_a_resource.doc


ACTIVITY:

• How will you plan opportunities for students  
 to develop and use a range of mathematical  
 skills in your lessons, particularly analysing  
 data?

• Check the depth of mathematical  
 processing completed during practical work  
 lessons, are opportunities taken in the  
 scheme of work to secure higher level  
 thinking through mathematics?

• Carry out a learning walk with a focus on  
 the use of maths in science lessons, is it  
 happening?

• It really is worth strengthening links with  
 maths, who should do it? What’s the time  
 scale? How could you mutually support  
 each other?

• What is the whole school approach towards  
 cross curricular numeracy, how can the  
 team build on this?

40

Action Planning

Strengthening mathematical 
skills in science

Chapter 05



Chapter 6

Exam technique



Science exams do not just 
test students’ knowledge of 
science, they test students’ 
ability to communicate 
science in a particular way. 
So it is important to start to 
prepare our students early in 
their science curriculum so 
that they are confident and 
ready to tackle linear 
assessments.

ACTIVITY:

•  Here is a subject leader talking about her  
experiences of coaching students in  
examination technique. Look at some  
strategies for modelling examination  
technique for pupils.

• You could ask an exam board for annotated  
questions to use in a science meeting to    
share ideas for modelling exam technique.

ACTIVITY:

• Students often lose marks through poor  
literacy skills. Try modelling questions to help 
students use PEE (point, evidence, 
explanation) from English lessons to answer 
science questions.   

• Students also lose marks through incorrect  
interpretation of command words. Check  
your science specifications for definitions of  
command words. You could ask students to  
complete this matching task to check  
understanding.

42

This page will give you the opportunity to:

• Develop examination techniques in  
 day to day teaching through  
 modelling how to read and write  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In recent times science 
examinations have had a 
short modular form based 
on short answer or multiple 
choice questions. So how do 
we prepare our students for 
the rigor of linear 
assessment?

ACTIVITY:

• Share this BBC report, linking diet and  
 pupil performance, with science teachers.  
 Its focus is primary children but does the  
 same apply to your examination groups?  
 Find out if Pupil Premium funds can be  
 used in your school to support exam  
 preparation.

• Mental and physical stamina are needed to  
 keep focused in linear exams. Research  
 shows that managing stress is a critical  
 factor too. Discuss the article with  
 examination students in the start of the  
 course. Decide between you some stress-  
 reducing strategies.  

ACTIVITY:

•  Support from parents and guardians can be  
key to exam success. This useful publication  
from OCR applies to all exams. You could  
use it to prepare a presentation for parents  
of GCSE students.

ACTIVITY:

• Ask students to highlight the strategies in  
 this GCSE Booster leaflet or AQA exam  
 techniques link, which they know work for  
 them well in advance of the exams. You  
 could use these strategies for homework  
 tasks and ask them do PMI (plus minus  
 interesting) evaluation of each.

43
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• Identify high impact strategies to  
 prepare students for the physical and  
 mental demands of linear assessment

Preparing for the day
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You can find out more about 
question level analysis later 
in this iBook. Analyse 
student responses to 
questions to identify areas 
of weakness in pupils’ 
knowledge and skills. 

ACTIVITY:

• Where question level analysis has revealed  
 student weaknesses in exam technique,  
 planning lessons to address these is vital.  
 Here are some lesson objectives to get  
 you started.

• In preparation for exams or after question  
analysis teachers may plan focussed  
 lessons on student misunderstandings. Use  
these synoptic lessons for guidance on  
one way to structure this type of lesson.  
Print out the lessons and ask staff to review  
how they were delivered then modify for  
your students.

ACTIVITY:

• Embedding question practice into your  
curriculum will help to build student  
confidence in tackling the unexpected  
question. Science teachers could trial some  
 
 

 
 
of the strategies here and feedback at a  
department meeting. Measure impact on  
pupils at the next tracking point.

• GCSE performance can be strengthened  
 and weaknesses avoided by securing  
 science skills and knowledge in Key Stage  
 3. Use the graph tips to help to plan for  
 progression through to higher levels. Your  
 Key Stage 3 coordinator could model these  
 for the department.

ACTIVITY:

• Students often lose marks in exams through  
 weak mathematical skills. Check out the  
 Ofqual website for the latest information on  
 the requirements to teach mathematical  
 skills in science. You will find a list of  
 these in the back of your GCSE  
 specification booklet.
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• Explore how question level analysis  
 can inform teacher planning to  
 support pupil progress to linear  
 assessmentCurriculum planning
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As you track student 
progress either day to day or 
through testing, you will 
identify key areas for 
intervention. Here are some 
ideas for staff and students 
to try. Check the chapter 
Monitoring Progress for 
more intervention ideas. 

ACTIVITY:

• Teachers often offer revision classes or  
 surgeries. Use the GCSE Booster  
 pack and guidance as models for supporting  
 exam technique in the weeks prior to the  
 exams.

ACTIVITY:

• Currently controlled assessments(CAs) can  
be key to students obtaining a grade C and  
above in science GCSE. Linear assessment  
gives you the opportunity to plan long-term  
 intervention in skills for successful CAs. The  
Mini Boosters will help you to target key  
enquiry skills and can be used for  
 intervention from Years 7 to 11 to support  
exam technique.

• accuracy and reliability

• evaluating practical technique

• what do we mean by evidence

• making sense of graphical data

• describing patterns

• understanding variables

• Intervention for Quality of Written  
Communication techniques can be found in  
the ‘Literacy’ section of this iBook

ACTIVITY:

• You can help students to identify how they  
   lose marks in exams by analysing their own  
   responses. Going for Gold gives you a  
   model for this strategy.

• The next steps could be to use examination 
technique sheet 1. Ask them to work in 
groups to produce a presentation using 
video, blog, podcast, etc for future students 
and peer assess.
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• Develop intervention strategies  
 to support examination techniques.

Intervention on examination techniques
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What are your priorities or next steps in 
supporting examination techniques?  
You might consider

• Finding out if other curriculum areas have  
 targeted lessons for examination  
 techniques. Talk to colleagues about the use  
 of Command words and PEE in their areas?

• Which year group will be your initial focus  
 for question level analysis. Who will be  
 responsible for 

• Identifying pupil weaknesses

• Ensuring that the curriculum is strengthened  
 to overcome these

• When will the intervention programme for  
 examination techniques start and finish?  
 How will you evaluate its impact?
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Chapter 7

Consolidating 
learning through 
revision 



ACTIVITY:

Use the extract from Catalyst magazine as a 
stimulus for the activity (other articles are on 
the STEM elibrary).

• Find out how effective your teachers’  
 revision techniques are by trying this  
 activity with your department. This should  
 flag up the types of strategies that teachers  
 are familiar with and lead to sharing of  
 alternative techniques. 

• Agree how and when these should be  
 taught to students.

•

ACTIVITY:

• Give out a list of revision techniques  
 and encourage teachers to trial these with  
 students in a lesson next week, using a  
 similar article. Give students a choice of  
 strategy and in groups ask them to evaluate  
 what works. Homework could be set to use  
 a different strategy to revise the last topic.

ACTIVITY:

• There has been some recent research  
 summarised on this link suggesting that  
 many of these techniques are not as  
 effective as we think. 

• The full research article is here. What do  
 your teachers think?

• Check this presentation about effective  
 revision - are its points valid?
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Often revision sessions try 
to teach students everything 
again but faster. Students 
also start with the things 
they already know well, and 
leave out the more 
challenging aspects.

  

Teachers identifying weaknesses
Reflect on what use the department makes of
• examiners’ reports. An approach that  
 diagnoses weaknesses is outlined in  
 this blog
• Question Level Analysis.

ACTIVITY:

Either use an extract from a section of this 
document showing known misconceptions: 
• to discuss in pairs how they could find out  
 if students in their class have any of these  
 misconceptions 
Or: use the approach in this blog to engage 
with examiners’ reports more effectively
• Ask colleagues to agree what the  
 department should do to address known  
 barriers to learning.

Teachers helping students to identify 
weaknesses
ACTIVITY:

Try these with students:
• ‘Speed dating’ 
• ‘Ask each other a question’ cards 
These pass the responsibility to students for 
identifying knowledge gaps to focus on. 
• As a group, identify existing resources that  
 could be turned into these type of activities

ACTIVITY:

• Help students to construct a revision  
 timetable.
• Tips for using revision guides more  
 effectively. 
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You can’t hope to tick all the 
revision boxes with your 
students in school, so you 
could give them web links as 
well. OK, they still might not 
do any work outside of 
school, but some will.

 

ACTIVITY:

• Allocate these websites to groups of  
 teachers to explore. After a set time, ask  
 them to feedback strengths and challenges  
 of the site for students. Do they have other  
 sites to share?
 - A site set up by a science teacher to  
   make students more self-reliant
 - BBC Bitesize
 - ‘Get Revising’
 - ‘S Cool’
• You could do a similar activity with your  
 students. When would you time this?  
 Discuss this with your team.

There are many models of supporting students 
with revision outside of normal lessons for 
example
1.Masterclass 
2.Coaching/learning discussions. See  
 more in intervention chapter. Equally  
 effective for A*/A target students as those  
 more generally underachieving in science
3.Residential
4.Weekends and holidays
5.Department twitter account, for example  
 @RydeAcademySci
6.Parents
7.Podcasts

ACTIVITY:

• Do a SWOT analysis of these with the  
 department and agree any actions that 
 emerge
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• How will you plan opportunities for students to develop and use a 
range of revision strategies in your lessons?

• What is the whole school approach for teaching revision strate-
gies? Does it start in Y7?

• What is your department policy on using/issuing revision guides, 
use of exam papers, and examiners reports? 

• How will you have consistency of approach?
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Chapter 8

Self-evaluation 
and next steps 



Now you have considered the aspect you  
selected, this chapter will help you to plan 
what you will do when and how you will 
evaluate the impact of the actions you take.

If you are working with a department or a group of colleagues, you may 
find it useful to reflect upon the aspects which you have identified collec-
tively. The ‘prioritisation tool’ may help you to do this, or alternatively you 
could complete a tally chart of priorities by downloading the grid below 
and displaying it on a whiteboard.

When you are completing the chart collectively, include references to 
your school and department improvement plans, as this will help you to 
complete actions identified in these documents as well.

If you are using this resource individually, complete your own priorities  
in the grid and reflect on how these might impact upon actions that  
others will expect you to take as part of whole school and department 
improvement. You might like to include references to others who you 
need to keep informed of your actions in order to ensure they  
support your development. 

Download ‘Aspects to explore’ table.
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In the chapters you have 
read, you will have come 
across many possible  
activities – it is important to 
identify which activities you 
are going to complete and 
to think about how these 
will impact upon your  
students. 

The suggested next steps 
are collated on this and the 
next two pages - you may 
have others of your own 
too:

PLANNING  
FOR PROGRESSION 

Review the long-term plan for science in  
your department. 
• How does it identify the progression in  
 scientific ideas and processes that your  
 students will need to develop in order to be  
 successful in their linear assessments? 
• Does it build in sufficient challenge and  
 interest to motivate and encourage your  
 students to go on to study science courses  
 post-16 and beyond? 
What is the shared vision for science across 
the department? How is the vision 
communicated to students, parents, 
governors and external partners and how 
does this impact upon the learning 
experience of students?

Take time to review the complete medium-
term plan with colleagues.
• Identifying aspects which are in need of  
 further development and remove ones  
 which have proved to be unnecessary.
• Check that it is being implemented  
 consistently, so that future progression  
 can be more easily planned when  
 students move to the classes of  
 different colleagues.
Reflect on the range of learning experiences 
that have been offered to your students in 
lessons during the last term. How did they:
• build on the students’ prior learning?
• enable all students to take the next step in  
 their learning journey?
• encourage and motivate students to  
 engage in learning about science?
• enable students to be independent  
 learners of science?
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MONITORING AND  
SECURING PROGRESS 

How will you strengthen your current system 
for tracking progress? What key dates will be 
highlighted on your calendar and how will the 
science team know about them?
Who will coordinate the intervention 
programme in science? How can you 
organise small group or targeted (Wave 3) 
intervention. How will this fit in with whole 
school intervention programmes?
Do you have a coherent marking and 
feedback policy? Who will develop this 
further? How will you engage pupils in the 
process?

DEVELOPING LEARNING 

How consistent are pupils’ learning 
experiences in science – are there features 
which are consistent within all lessons and 
are these aspects that have a positive impact 
on learning? What are the agreed features to 
which all of your colleagues subscribe? What 
can your pupils expect from an effective 
science lesson?
Explore the nature and purpose of effective 
practical work further using the ‘Getting 
practical’ materials to help you. Examples of 
effective practicals can be downloaded from 
Practical Biology, Practical Chemistry and 
Practical Physics.
Explore developments regarding assessment 
for learning by visiting ‘What is York Science’     
to find out about their work into ‘Backwards 
design’. Examples of classroom ready 

resources are available so you can try the 
ideas for yourself.
Develop your interactive dialogic practice by 
using some of the classroom ready ‘science 
teaching units’. Reflect upon the types of 
interaction that you enable within your 
lessons.
Conduct some pupil interviews using the 
synoptic questions in the National Strategies 
‘Learning Discussions’ resources to help you 
find out what your pupils really believe about 
key ideas. Use the outcomes to identify areas 
which pupils need to explore further in future 
lessons.
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http://www.azteachscience.co.uk/resources/curriculum-materials/getting-practical-asecleapss/getting-practical-resources.aspx
http://www.azteachscience.co.uk/resources/curriculum-materials/getting-practical-asecleapss/getting-practical-resources.aspx
http://www.azteachscience.co.uk/resources/curriculum-materials/getting-practical-asecleapss/getting-practical-resources.aspx
http://www.nuffieldfoundation.org/practical-biology
http://www.nuffieldfoundation.org/practical-biology
http://www.nuffieldfoundation.org/practical-chemistry
http://www.nuffieldfoundation.org/practical-chemistry
http://www.nuffieldfoundation.org/practical-physics
http://www.nuffieldfoundation.org/practical-physics
http://yorkscience.org.uk/what-is-york-science/
http://yorkscience.org.uk/what-is-york-science/
http://www.nationalstemcentre.org.uk/elibrary/science/resource/6609/science-teaching-units-key-stages-three-to-four
http://www.nationalstemcentre.org.uk/elibrary/science/resource/6609/science-teaching-units-key-stages-three-to-four
http://www.nationalstemcentre.org.uk/elibrary/science/resource/6609/science-teaching-units-key-stages-three-to-four
http://www.nationalstemcentre.org.uk/elibrary/science/resource/6609/science-teaching-units-key-stages-three-to-four
http://webarchive.nationalarchives.gov.uk/20110809101133/nsonline.org.uk/node/113051
http://webarchive.nationalarchives.gov.uk/20110809101133/nsonline.org.uk/node/113051
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Taking action - suggested next steps:

Self evaluation  
and next steps

Chapter 08

STRENGTHENING LITERACY  
IN SCIENCE

How will you plan opportunities for students 
to develop and use a range of literacy 
strategies in your lessons? What are the 
specific difficulties of triple science students, 
and the challenge of higher papers?

What can the department do to support each 
other?

What whole school approach towards cross 
curricular literacy can the team integrate and 
build on?

STRENGTHENING MATHEMATICAL 
SKILLS IN SCIENCE 

How will you plan opportunities for students 
to develop and use a range of mathematical 
skills in your lessons, particularly analysing 
data?
Check the depth of mathematical processing 
completed during practical work lessons. Are 
opportunities taken in the scheme of work to 
secure higher level thinking through 
mathematics?
Carry out a learning walk with a focus on the 
use of mathematics in science lessons. Is it 
happening?
It really is worth strengthening links with 
mathematics – who should do it? What’s the 
time scale? How could you mutually support 
each other?
What is the whole school approach towards 
cross curricular numeracy? How can the 
science team build on this?

EXAM TECHNIQUE 

Find out if other curriculum areas have 
targeted lessons for examination techniques. 
Talk to colleagues about the use of command 
words and PEE in their areas.
Which year group will be your initial focus for 
question level analysis. Who will be 
responsible for: 
• identifying pupil weaknesses?
• ensuring that the curriculum is  
 strengthened to overcome these?
When will the intervention programme for 
examination techniques start and finish?  
How will you evaluate its impact?
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Taking action - suggested next steps:

Self evaluation  
and next steps

Chapter 08

CONSOLIDATING LEARNING 
THROUGH REVISION 

How will you plan opportunities for students 
to develop and use a range of revision 
strategies in your lessons?
What is the whole school approach for 
teaching revision strategies?
What is your department policy on using/
issuing revision guides, use of exam papers, 
and examiners’ reports? How will you have 
consistency of approach? 

If you wish to create an electronic action plan, complete the Excel version of this table.
If you want to complete a paper action plan, the table below will help you to plan what you will do 
when. Remember, it is better to take a few actions and for them to have a positive impact, than to try 
to take a large number of actions and for the overall impact to be small.

Try to link the outcomes of this iBook to your existing department improvement plan, to strengthen and 
support the identified actions in it and to provide evidence of the development that has taken place, 
either across the department, or as an individual.

ACTION IS THIS SHORT 
OR MEDIUM 
TERM 
ACTIVITY?

WHO WILL DO 
THIS?

WHEN WILL 
THE ACTION 
BE 
COMPLETED?

WHAT 
RESOURCES 
WILL BE 
NEEDED?

HOW WILL THE 
SUCCESS OF 
THIS ACTION 
BE 
MEASURED?

HOW WILL THE 
IMPACT OF 
THIS ACTION 
BE 
EVALUATED?

http://www.nationalstemcentre.org.uk/elibrary/file/31587/TSLA_Action_Plan.xlsm
http://www.nationalstemcentre.org.uk/elibrary/file/31587/TSLA_Action_Plan.xlsm
http://www.nationalstemcentre.org.uk/elibrary/file/31585/Paper_action_plan.docx
http://www.nationalstemcentre.org.uk/elibrary/file/31585/Paper_action_plan.docx
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Evaluation

Self evaluation  
and next steps

Chapter 08

Reflect on the actions you 
have selected to take 
forward on the previous 
page. You may find it 
helpful to evaluate the likely 
impact of your selected 
actions. This grid may help 
you. 

Through discussion with your colleagues, identify those actions which are likely to have the most 
positive impact and are manageable to implement and maintain.
• For each action, you will have identified ways to monitor the impact on your students. As you  
 engage in the actions, make sure that you gather the evidence you have indicated (and more if it is  
 available), so that you can decide whether the action had a positive impact or not. 
• When you have completed an action, work with a colleague, to review the evidence you have  
 gathered to demonstrate the impact. If the action is having a positive effect on students, continue it,  
 perhaps involving more students or colleagues in the department; if there is little positive impact,  
 consider why this might be (e.g. has something else had a major positive or negative impact which  
 has affected the action you took?) and either adapt the action you are taking so as to increase the  
 impact, or try something else instead.
• You may find it helpful to keep a log of the actions you take, the response of others affected by it,  
 and your own thoughts about the process you have engaged with.

Try to use the outcomes of your individual and collective actions to inform the future development 
planning within the department – when something has worked, share it more widely both within and 
beyond the department.

http://www.nationalstemcentre.org.uk/elibrary/file/31584/Evaluation_impact_grid.png
http://www.nationalstemcentre.org.uk/elibrary/file/31584/Evaluation_impact_grid.png

