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Please find a submission into the inquiry into STEM in Early Childhood Education. We 
would be willing to attend the committee to discuss these matters in greater detail. We 
begin with an overview of key research findings in this area, before outlining a series 
of recommendations for the Committee to consider. 
 
STEM in ECE: Key findings from research in the field 
 
Whilst patterns of participation across post-compulsory Science, Technology 
Engineering and Mathematics (STEM) education, training and careers differ across 
the disciplines, key trends are clear. Engagement by certain groups (girls, some Black 
and Minority Ethnic groups and individuals from working class families) in STEM is 
problematic, and research has identified that these patterns are evident in the choices 
made in subjects available to pupils in compulsory schooling1, as well as in future 
educational and career choices2. There are a number of reasons that have been 
identified for this situation. Negative stereotypes are widely considered to contribute 
to bias in the rejection of STEM careers3. A lack of feelings of connection or 
identification with STEM subjects, as well as low perceived potential for success, are 
also widely thought to influence the low take-up of science subjects among girls and 
some BME students.4 Other factors include family orientation towards STEM activities 
(such as visits to museums) and general family confidence in STEM5. 
 
There is evidence that disengagement from STEM subjects begins early6. Research 
has identified that children as young as six report gendered differences in relation to 
levels of interest, confidence and self-efficacy with regard to STEM learning, and 
children of that age already associate reading with girls and mathematics with boys7. 
Stereotypes about cultural and social fit with STEM subjects, as well as the ability to 
undertake them, influence girls’ and some groups of BME children’s orientation to 
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STEM in early childhood8, which persists into the middle years9. Outside of school, 
young girls generally have greater exposure to life-sciences, such as gardening and 
animal care, while boys are more exposed to physics toys and equipment such as 
microscopes and batteries, play with more spatial and science-related games, and 
have read more science books than girls10. Further, girls are socialised away from 
science at very early ages through parental guidance and micro-pedagogical practices 
in schools, for example with parents of young children much more likely to explain 
science topics to boys than girls11. 
 
If STEM is to be introduced to the early childhood curriculum in a way that integrates 
with the ethos and practices of Early Childhood Education (ECE) then consideration 
needs to be given to an approach that involves STEAM education, that is the 
integration of STEM subjects with arts and humanities subjects such as art, craft and 
design, and literacy. This approach has been found to increase pupils’ engagement 
in, and motivation for, STEM subjects12. The inclusion of arts and humanities subjects 
has been found to be of relevance to marginalised learners who otherwise feel 
excluded from STEM activities13. Studies in this area are recent, but emergent findings 
indicate that a STEAM approach leads to the development of a range of STEM 
knowledge and ‘21st Century’ skills’14, and what might be recognised as ‘engineering 
habits of mind’15. For STEAM to be effective, attention needs to be given to teacher 
education, given that there is evidence that early years practitioners do not feel 
confident about teaching STEM subjects, are unclear as to how a STEM/ STEAM 
approach can relate to mandated curricula16, and are not confident about engaging in 
innovative STEAM-related practices, such as the provision of makerspaces in 
educational settings17. There is also a need to investigate further approaches that can 
be undertaken with regard to engaging families in early STEM/ STEAM activities, as 
evidence indicates that the influence of the family on children’s orientation to STEM is 
significant18.  In addition, the role of non-formal learning institutions, such as museums 
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and libraries, is important, as they can reach out to families through the provision of 
after-school and weekend workshops and makerspaces, which have been found to be 
effective in engaging children in STEM/ STEAM19. 
 
A number of initiatives to engage children in STEM/ STEAM activities have been 
funded over recent years20, but these rarely include ECE projects. Research in this 
area has been conducted to date largely in Australia and North America21, although 
there are two projects in the UK which are exploring the value of STEAM makerspaces 
in ECE settings, libraries, museums and community centres. 
 
Firstly, the MakEY project, ‘Makerspaces in the Early Years: Developing Digital 
Literacy and Creativity’ is an EU-funded Horizon 2020 project led by the University of 
Sheffield. This 30-month project involves a consortium involving academic and non-
academic partners in 7 EU countries and the USA. The primary aims of this project 
were to: further research and innovation in the area of young children’s digital literacy 
and creative design skills in order to contribute to Europe’s future competitiveness and 
growth; develop a network of researchers, creative industry professionals and 
educators who can collaborate to develop educational materials and tools to foster 
children’s digital literacy and design skills; and offer recommendations for research, 
policy and practice about the way in which makerspaces for 3-8 year-olds can be 
developed in both non-formal and formal learning spaces in order that young children 
can develop the skills and knowledge required for the digital age.  
 
The project has identified that makerspaces that embed a STEAM approach are 
successful in developing the STEM knowledge and skills of young children, and they 
also offer a means of enthusing young children about these areas of learning. In 
addition, the approach is successful in developing the Characteristics of Effective 
Learning, which are embedded in England’s Early Years Foundation Stage Curriculum 
and include active learning and creating and thinking critically. The project team have 
developed a website that provides resources for early years settings, schools, 
libraries, museums and community groups:  
 
http://makeyproject.eu/resources/ 
 
Secondly, LEGO Education was involved in the development of a pilot programme to 
foster STEM learning. The FIRST LEGO League Jr Discovery Edition Programme was 
a pilot programme, run in the UK and Ireland by the Institution of Engineering and 
Technology (IET), in collaboration with LEGO Education. The project is aimed at 
children aged between four and six years old. The project involves children being 
engaged in team-based Science, Technology, Engineering and Mathematics (STEM) 
challenges. The University of Sheffield conducted an evaluation of the pilot 
programme in the UK and identified that it was very successful in engaging children in 
STEM learning, developing their skills and knowledge across a range of areas. In 
addition, the programme developed the subject knowledge and confidence of teachers 
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who were involved in delivering it. 
 
These projects point to the benefits of inter-sector collaboration in this area, as they 
involve the co-production of research and practice by academics, early years settings, 
schools, libraries, museums, NGOs and businesses. There is, therefore, a need to 
invest in further research in this area in order to identify the main barriers to the 
successful introduction of STEM/ STEAM into ECE, and to develop intervention 
projects which can address the problems, contributing to the future successful 
engagement of pupils in STEM education and careers 
 
Given the review outlined above, we would like to make the following 
recommendations to the Committee: 
 

• Policy should be developed which, recognising the importance of engaging 
children in STEM education in the early years, leads to the setting up of an expert 
group to determine the infrastructure and resources required to support both pre- 
and in-service teacher education in this area. 

• Policy should also extend the role of non-formal learning institutions (e.g. libraries 
and museums) in this area, as they can engage families in STEM/ STEAM 
activities, leading to the strengthening of science capital in families. 

• There should be government support for investment in out-of-school clubs and 
competitions that promote STEM/ STEAM in the early years. 

• The government needs to consider a realignment of the current research 
investment focus on STEM, to ensure that sufficient resources are targeted to 
support research and innovation in relation to STEM/ STEAM in ECE.  

 
 


