
Defining Excellence in Primary Science

This document provides a working definition of what we believe constitutes 
excellence in primary science teaching. Based on this definition, we have  
outlined the characteristics of an excellent science lesson and what we would 
therefore expect to see in an observation of a teacher shortlisted for a Primary 
Science Teacher Award. 
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Defining Excellence in Primary Science

Excellence in primary science education is characterised by dynamic and engaging 
learning environments where all children see themselves as scientists. The teacher 
uses creative and interactive teaching approaches, fostering a sense of wonder 
and curiosity, and encouraging children to explore, question, investigate and 
explain the natural world. The children are aware of the relevance of their learning 
in science to their own lives and to the real world. 

Excellent science lessons are based on a curriculum that is relevant to the local 
context and culture, and that supports the wider aims of primary education. 
Teachers have secure subject knowledge and pedagogical understanding. 
Teachers value children’s existing ideas and experiences and draw on their prior 
learning to strengthen and develop their scientific understanding. Teachers make 
effective use of formative assessment strategies to identify children’s 
misconceptions and emergent understandings, and they adapt their teaching to 
address these in an age-appropriate way, encouraging the children to consider 
new evidence or alternative ideas or explanations. Teachers provide concrete, first-
hand learning experiences that prepare children for developing their 
understanding of the increasingly abstract or complex scientific concepts they will 
encounter in later phases of learning. Teachers make use of appropriate 
technology to support children’s learning in science.

Excellent science lessons develop children’s critical thinking and problem-solving 
skills. They provide opportunities for children to learn and apply skills of scientific 
enquiry and to develop their understanding about the ways in which scientists 
work. Children ask questions and are eager to explore phenomena; they have 
agency and are purposeful in their science learning. They explain their ideas and 
justify them with evidence, make confident challenges to the ideas of others, and 
are comfortable to change their minds in response to new evidence. Children use 
scientific vocabulary with understanding, make connections between new and 
previous learning in science and across other curriculum subjects, and 
communicate their learning in a variety of ways. 

Excellent science lessons support children to be resilient and collaborative 
learners. Children become scientifically literate and develop confidence to 
consider the ethical implications of science. They are equipped to make 
responsible, informed decisions about their own lives and about society, and to 
make positive contributions to the global challenges faced, including biodiversity 
loss, climate change and sustainability. 



Characteristics of an excellent science lesson 

Always

The teacher: 
• demonstrates secure science subject and pedagogical knowledge;
• has planned appropriately challenging learning experiences that build on the 

children’s prior knowledge, understanding and personal experiences;
• actively promotes diversity and inclusion in science, ensuring that all children view 

science as for them and that stereotypes about scientists are challenged;
• is flexible and adapts the lesson according to how the children respond, including 

identifying children’s misconceptions and emergent understandings and addressing 
these effectively.

The children:
• are actively participating: asking questions, thinking critically and explaining and 

justifying their ideas;
• can communicate their scientific knowledge and understanding and its relevance to 

their own lives and the wider world;
• work safely and are aware of the importance of this.

Desirable 

The teacher: 
• models how scientists work, e.g. changing their minds in the light of new evidence, 

questioning what they observe, making objective measurements, thinking about 
different explanations;

• provides scope for independent exploration;
• encourages children to be creative in their learning;
• makes effective use of the outdoors learning environment;
• uses appropriate technology to enhance the learning experience in science.

The children:
• are learning and/or applying the skills of scientific enquiry*;
• reflect and summarise their learning, e.g. verbally, writing, drawing, modelling, drama;
• collaborate to solve problems and find answers to questions;

Excellent science lessons are supported by:

• strong science subject leadership and whole school leadership;
• teachers participating in regular professional development for science and keeping 

up to date with new initiatives and the latest evidence about ‘what works’;
• a school ethos where science is clearly valued, and which is shared with parents and 

across the wider school community.

*Important note: Science enquiry is a core part of science learning and children should be taught these skills and 
have opportunities to apply them in investigations in relevant contexts. It is expected that science lessons will 
almost always include opportunities for this, but because a science lesson can still be deemed excellent without 
necessarily including a practical enquiry element, this statement appears under ‘desirable’ rather than ‘always’.  



Evidence Base

These definitions and descriptions have drawn on evidence from:

Archer, L. & DeWitt, J. (2018). Understanding young people’s science aspirations: How students form 
ideas about ‘becoming a scientist’. London: Routledge.

Bianchi, L., Whittaker, T. & Poole, A. (2021). Ten Key Issues with Children’s Learning in Primary Science 
in England. University of Manchester and The Ogden Trust. 

Bianchi, L., Whittaker, T. & Poole, A. (2023). Being Focussed: Monitoring the 10 Key Issues to Improve 
Children’s Learning Experiences in Primary Science. University of Manchester and The Ogden Trust. 

Harlen, W., Bell, D., Deves, R., Dyasi, H., Garza, G., Lena, P., Millar, R., Reiss, M., Rowell, P. & Yu, W. (2010). 
Principles and big ideas of science education. Association for Science Education.

Harlen, W., Bell, D., Deves, R., Dyasi, H., Garza, G., Lena, P., Millar, R., Reiss, M., Rowell, P. & Yu, W. (2015). 
Working with the big ideas of science education. Association for Science Education.

Nag Chowdhuri, M., King, L. & Archer, A. (2022). The Primary Science Capital Teaching Approach: 
Building science engagement for social justice. Journal of Emergent Science, 23, 34-39.

Ofsted (2021). Research review series: science. HMSO.

Ofsted (2023). Finding the optimum: the science subject report. HMSO.

Turner, J., Bianchi, L. and Earle, S. (2022). A response to the Ofsted Research Review for Science: 
Guidance for primary schools. The Association for Science Education. 

Turner, J., Bianchi, L., Eley, A., Lawrence, L. and Sinclair, A. (2023). Framework for a future primary 
science curriculum. The Primary Curriculum Advisory Group. 

Wellcome Trust (2021). Primary science education beyond 2021 – what next? The Wellcome Trust

© 2023 Primary Science Teaching Trust 

The Primary Science Teaching Trust is a registered charity (no. 1190196) and a registered company 
(no. 12596629) in England and Wales.

www.pstt.org.uk


