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The Education Endowment Foundation (EEF) is commissioning a review of the best available research evidence on 
science teaching for primary phase education. The review will be used to inform the development of a guidance 
report, Improving Primary Science, due to be published in Autumn 2022. We are seeking proposals from research 
teams with an understanding of the evidence base on science teaching and learning in primary phase, expertise in 
undertaking systematic reviews, and experience of examining current practice. We welcome collaborative bids 
from individuals and teams that can provide this broad expertise. The deadline for proposals is May 18th, 2021. 

Background  
The EEF’s guidance reports summarise the best available research evidence on particular aspects of teaching, and 
present clear and actionable recommendations. Guidance reports published so far include: 

• Improving Mathematics in the Early Years and Key Stage 1

• Working with Parents to Support Children’s Learning

• Metacognition and Self-regulated Learning

In 2021/22, the EEF intends to produce a guidance report on Improving Primary Science. To support this, we are 
commissioning a systematic review of research evidence on this topic, which will be used to develop a guidance report 
and resources. This process will be guided by a panel of academic and practitioner experts.  

The EEF published an Improving Secondary Science guidance report in 2018, prompted by a Review of SES and Science 
Learning in Formal Educational Settings (Nunes et al, 2017). The guidance report provides recommendations for high 
quality science teaching in secondary phase. Some primary phase teachers draw on these recommendations where 
relevant to their practice, however, there are differing objectives, accountability methods, and teaching contexts in 
primary science education. These factors intersect to create a set of challenges unique to primary phase, and include 
the place of science in primary education, what is taught, and how it is delivered. The development of guidance that 
recognises and incorporates these factors – and draws on research evidence specific to primary phase – is expected 
to better support the needs of primary phase teachers, and the educational outcomes of primary age pupils.  

Review scope 
We want the review to support guidance that facilitates high quality teaching, to fulfil the objectives of primary 
science. We appreciate that these objectives are manifold and would like the research review to reflect this 
accordingly. The English national curriculum outlines statutory aims for primary science, however, interpretations 
which draw on a wider set of aims – such as those defined by Wynne Harlen (2010, 2015) – are also relevant.  

We would expect proposals to define and justify outcomes of focus, but anticipate pupil level outcomes to include: 

• science attainment, in relation to the national curriculum objectives, and

• science attitude, including engagement in science, and progression to further study in science related
subjects.

There are also opportunities to draw on teacher level outcomes that impact primary science teaching, including 
teacher subject knowledge, pedagogical content knowledge, confidence, and attitudes. We would like 
recommendations on how best to incorporate these teacher level outcomes into the review, and subsequently the 
guidance report.  

We want the review to be relevant, and therefore indicate the best approaches to directly address the challenges 
identified in pupil learning and teacher delivery. We envisage the guidance report will be used primarily by science 
subject leaders and teachers, therefore the review should consider how it can be most relevant to this readership. 
The review will be guided by a panel of academics and expert practitioners, but could also draw on primary and 
secondary research to support this aim.  

https://educationendowmentfoundation.org.uk/tools/guidance-reports/early-maths/
https://educationendowmentfoundation.org.uk/tools/guidance-reports/working-with-parents-to-support-childrens-learning/
https://educationendowmentfoundation.org.uk/tools/guidance-reports/metacognition-and-self-regulated-learning/
https://educationendowmentfoundation.org.uk/tools/guidance-reports/improving-secondary-science/
https://educationendowmentfoundation.org.uk/public/files/Review_of_SES_and_Science_Learning_in_Formal_Educational_Settings.pdf
https://educationendowmentfoundation.org.uk/public/files/Review_of_SES_and_Science_Learning_in_Formal_Educational_Settings.pdf
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The review should be descriptive; providing insights on effective approaches and the impact they can make, as well 
as how they are delivered, in what context, and for what purpose. We expect the review to provide balanced coverage 
and sufficient detail so that readers understand the factors important to effectively deliver an approach, as well as 
the reason for using it. This will enable the reader to draw conclusions relevant and appropriate for them, thereby 
overcoming the need to take an ideological standpoint on recommendations in primary science.  

The review should synthesize the best available evidence for teaching science to children between the ages of 5 and 
11. We anticipate that the evidence review will overlap with some aspects of science teaching in the Improving 
Secondary Science guidance report, but with a focus on primary phase. The EEF has also conducted further reviews 
which are relevant to this area including metacognition, implementation, feedback, continuous professional 
development (CPD), and cognitive science. The review team are expected to engage with these materials to avoid 
duplication and add value.  

Lastly, the review should summarise findings so that they can be directly translated into guidance report 
recommendations. The review team will be expected to provide ongoing support during the writing process of the 
guidance report to ensure the review findings generate recommendations that are practical and actionable, and true 
to the evidence review.   

Given the broad scope, we are open to suggestions from review teams on how to define the scope, to best answer 
our overarching question: What approaches are most effective, in what context, and how should they be applied, to 
effectively improve pupil outcomes in primary science? 
 
Research questions 
The research review needs to outline approaches and practices which support teachers to effectively meet the 
objectives of primary science in England. It needs to indicate when, and how these approaches and practices can be 
most effectively applied, to achieve these objectives. It should consider current practice and perceptions in primary 
science, and how these insights can inform the review. The overarching question that we are looking to answer is:  

What approaches are most effective, in what context, and how should they be applied, to effectively improve pupil 
outcomes in primary science?1  
 
To answer this question, we envisage the review addressing seven sub-questions outlined below.  
 
1. What are the prevalent current approaches in primary science education and how is primary science education 

perceived?  
This could consider approaches at the school, teacher, and pupil levels and include common barriers and 
facilitators to practice. It might also consider the perceived value of science for primary phase teachers, how it is 
prioritised, and where teachers’ place it in the context of education. 
 

2. What are the most effective pedagogical approaches to improve pupil outcomes in primary science?  
This will cover a broad range of teaching strategies including multiple forms of assessment, feedback, dialogic 
teaching, teacher led, student led, cognitive science strategies, and preconceptions/misconceptions etc. It will 
address enquiry/inquiry, and clarify the concept as a pedagogical approach, a taught process of scientific 
assessment, and working scientifically. It will define the processes teachers use to select pedagogical approaches 
and how the research evidence can support this decision making.  
 

3. What are the most effective curriculum approaches to improve pupil outcomes in primary science?  
This will include curriculum planning, how to effectively sequence learning and support progression, transition, 
and intra and cross-curricular links for example. 
 

4. What are the moderating factors that influence the effectiveness of approaches to improve pupil outcomes in 
primary science? What are the barriers and facilitators to the effectiveness of approaches to improve pupil 
outcomes in primary science? 

 
1 This is only a draft research question, and we welcome teams to suggest refinement.  
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This could include factors operating at: the school level including timetabling and CPD; the teacher level including 
teacher subject-knowledge and pedagogical content knowledge; and at the pupil level including science capital, 
aspirations, motivations.  
 

5. What are the mechanisms by which effective approaches work? 
This could include reference to research about how people learn and retain knowledge and skills, in ways that are 
specific to scientific learning and content.  
 

6. What are the differential impacts of the approaches identified for disadvantaged pupils?  
How do these approaches interact with disadvantage? What are the most effective approaches, so that 
disadvantaged pupils’ outcomes in primary science improve?  

 
7. What theoretical models of learning and development exist of relevance to primary science teaching, and which 

could be of use to primary phase teachers? 
This might address how children learn best at primary school in science and what typical science development 
looks like throughout the age range covered by the review. 

 
We welcome proposals that address these questions as well as suggesting changes and additions where appropriate.  

Review structure 
In order to answer the review question(s), we provisionally feel that the research project may consist of four work 
packages. The review will identify existing practice and perceptions in primary science, looking at areas where advice 
would be particularly relevant to the readership. It will include a mapping of the scientific literature, a systematic 
review of the intervention evidence, and a review of developmental and theoretical evidence.  
 
Work package 1: Research on practice 
This will engage with existing research on current practice to answer sub-question 1. It will identify priority areas for 
guidance in teaching and learning in primary science. It could identify potential lever points for greatest change and 
compare current practice to best practice. This work package will provide relevant contextual information to inform 
work packages 2-4. It will guide what recommendations to include in the guidance report and how they should be 
framed.  
 
The review will need to establish if sufficient evidence is available to fulfil these requirements, and if not, justify why 
primary research is necessary. We are open to suggestions on the appropriate research methodology for this strand, 
and at what point it should be conducted. The EEF’s existing networks can be used for consultation if necessary. 
 
Activities could include: 

a. summarising previous research conducted in England from 2014 onwards, and 
b. conducting primary research, such as surveys, case studies and focus groups.  

Work package 2: Evidence Map 
This will identify and map studies and reviews that are relevant to primary science teaching and learning2, including 
pedagogy, curriculum, and contextual factors, to answer sub-questions 2-7. The descriptive map will provide 
information about primary science education factors, specific interventions, the contexts, the types of outcomes and 
study designs used, and will be a useful resource in its own right. There is potential for a limited number of rigorous 
studies to be identified at this stage. The evidence map will help decide which areas of the evidence to focus on in 
greater depth for work packages 3 and 4.  
 
Work package 3: Systematic review of intervention evidence 
This will systematically review an area of research, identified in the evidence map, to answer sub-questions 2-6. The 
specific research area will be agreed upon between the review team and a guidance panel, to make the most of the 
available time and resources. We anticipate that teams will review both quantitative and qualitative research evidence 
and integrate this evidence appropriately to fulfil the review scope. 

 
2 We are open to teams mapping the wider science evidence in early years; however the systematic review will focus on primary phase, ages 

5-11. 
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Work package 4: Complementary review of developmental and theoretical evidence  
This will summarise the literature on the typical development of science learning to answer sub-question 7. It will 
review existing models of development that are useful and applicable to practitioners. It will identify relevant ways 
pupils learn science, to enhance teachers’ understanding of how to effectively teach primary science. It could also 
inform why approaches may or may not be effective at different developmental stages.  
 
This component of the review will feed directly into the guidance report. It should complement the systematic review 
and bridge gaps identified in the evidence map, which are beyond the scope of the systematic review. It could draw 
on developmental literature and combine experimental, correlational, and theoretical work. An example of this 
approach can be found in the EEF’s Improving Literacy in Key Stage 1 guidance. There is a recommendation regarding 
the use of the “Simple View of Reading” to better understand pupils’ strengths and weaknesses in reading. This 
“Simple View” would not have been picked up in a review of the intervention literature; it is a descriptive model of 
how reading works, not an intervention that can be tested in an experimental study. In this example, this model of 
learning development is used to better inform teaching. 
  
Please note: this is the EEF’s proposed approach. Should a team believe an alternative approach and review 
structure to be preferable, we would welcome their suggestions with appropriate justifications in their proposal. 

Review process     
The successful review team will be expected to attend an initial 3-hour set up meeting with the EEF in June 2021. In 
this meeting, we will discuss the proposed approach and associated timelines. This will be followed by a 3-hour 
meeting with the guidance panel, an expert advisory group appointed and chaired by the EEF, made up of practitioners 
and academics with expertise in the area of primary science. This meeting will be used to confirm that the guidance 
panel is happy with the approach and draw on their expertise to inform the design.  
 
Following these meetings, the successful team will be expected to produce a publishable protocol. The protocol should 
outline the approach including research questions, clear inclusion and exclusion criteria, as well as other criteria. These 
should include date and language, together with the approach to study identification, screening, data extraction, study 
appraisal and synthesis. The template for EEF protocols can be found here. The protocol will be reviewed by the EEF, 
two independent academic peer reviewers, and the guidance panel, before being published on the EEF website.  
 
Given the multiple components of the review, we recognise that the protocol may need to be updated as we progress. 
We may also use other opportunities to consult the guidance panel as the review progresses. For instance, we may 
choose to consult them when deciding which area of an evidence map to focus on.  
 
When reporting, we will also expect teams to use the EEF’s systematic review reporting template, which can be found 
here. The final report will also undergo peer review and will be reviewed by the guidance panel. Once a draft is 
produced, the review team will be invited to attend a guidance panel meeting where they present their findings. The 
panel will use these findings to revise the Guidance Report recommendations and text.  
 
Throughout the project, the successful review team will be able to liaise with Professor Steve Higgins and the EEF 
Toolkit Team based at Durham University – they will be able to make use of any studies that the team has already 
coded as part of the database project, and the coding done by previous reviews of EEF projects. 
 
Timeline 
We envisage the timeline outlined below but are open to discussing the time required to complete the project. Ideally, 
presuming a June 2021 start, we would hope to have a draft review by June 2022, to be finalised by July 2022. 
However, there is room for flexibility, and we welcome proposals that can justify a longer or shorter timeframe.  
 
A proposed timeline is reported below: 
 

Activity Proposed timeframe 

Appointment of research team and guidance panel June 2021 

First guidance panel meeting July 2021 

https://educationendowmentfoundation.org.uk/tools/guidance-reports/literacy-ks-1/
https://educationendowmentfoundation.org.uk/evidence-summaries/evidence-reviews/review-resources/
https://educationendowmentfoundation.org.uk/evidence-summaries/evidence-reviews/review-resources/
https://educationendowmentfoundation.org.uk/evidence-summaries/about-the-toolkits/eef-education-database/
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Protocol agreed July 2021 

Work package 1 – 4 August 2021 – June 2022 

First draft shared with EEF June 2022 

Publication of final review July 2022 

Expert testimonies, agree recommendations and write guidance report  July 2022 - September 2022 

Publication of guidance report October 2022 

 
We would like teams to propose an appropriate way of phasing this work. This should include key decision 
points to inform the next phase of the review. We would expect a realistic timeline to be outlined, with progress 
reviews built into the proposal. 
 
Appointment process 
If you would like to be considered to undertake the review, please send a brief outline describing your proposed 
approach. Please also include an overview of your relevant skills and experience, and an estimated budget.  
 
We are looking for proposals that can demonstrate: an understanding of the existing literature and evidence base in 
primary science; experience and expertise in conducting systematic reviews; experience in conducting primary 
research on current practice; and a suitable research design. If you do not have all these areas of expertise, we 
encourage and welcome bids where organisations partner with other teams and individuals. We would expect multi-
disciplinary teams to work together through a carefully planned, iterative and coordinated approach. This would be 
planned out systematically.  
 
Bids will be judged on their value for money. Please provide costings that specify differential costs dependant on the 
number of studies identified in work package 3 at 50, 100, and 150, to meet the timeline specified. We also ask that 
teams reflect a phased approach in the budget breakdown. We propose a maximum budget of £120,000. However, 
we do have some flexibility, and welcome proposals to justify higher or lower budgets if necessary. Please do let us 
know if you think the budget range suggested here requires revising. We also recognise that the available budget may 
limit this research study and would welcome the research team to highlight areas that may need to be reduced in 
scope.  
 
Proposals should be no more than 4,000 words, excluding references and budget. If you have any questions, please 
contact Katie Luxton at katie.luxton@eefoundation.org.uk. Please send your proposal to 
katie.luxton@eefoundation.org.uk by May 18th, 2021. 

mailto:katie.luxton@eefoundation.org.uk
mailto:katie.luxton@eefoundation.org.uk

