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Background and Context 
I am a class teacher at Pitteuchar East Primary School in Fife, which has around 300 
pupils. Last year I completed a PGCert in Engineering STEM Learning.  My research 
study was informed by interviews with thirty-two engineers regarding career 
inspirations and Engineering Habits of Mind (EHoM); a term used by Professor Bill 
Lucas in Thinking Like an Engineer (2014) to describe the way engineers think and 
act. Prior to this, I had completed a one-day Primary Engineer training course and had 
been supported by a professional engineer on several engineering projects with my 
learners.  In my school I am leading the pilot of the Institution of Primary Engineers 
(IPrimEng), a Universe of Engineering initiative which is a whole-school approach to 
developing STEM, security mindedness and employability skills in Primary aged 
children. (98% of our pupils gained membership to the institution last year).  
 
Summary of my opinion 
The UK needs more engineers to address current skills shortages and ensure the 
future strength of the economy. Education has a fundamental role to play in nurturing 
young people to act and think like engineers, but can only do so if engineering 
becomes more visible in primary schools.  The cultivation of EHoM (Improving, 
Systems Thinking, Adapting, Problem-finding, Creative Problem Solving and 
Visualising) through interdisciplinary project and problem-based learning presents a 
feasible approach, however developing the knowledge and confidence of teachers 
through appropriate CPD and partnerships with engineers is necessary to ensure the 
effective teaching of engineering in primary schools.  While much has still to be 
decided about the direction that engineering education will ultimately take, it is clear 
that a coherent plan in which industry, government and educators work together is 
essential in order to cultivate engineering minds from an early age and meet the future 
requirements of an ever-expanding industry. 

 
Increase learner engagement and motivation for engineering: 

• Toddlers are natural engineers; investigating, creating and problem solving 
comes so naturally to them as they ‘tinker’, yet by the time they become 
teenagers these natural engineering habits have in most cases diminished. 
 

• The 2013 research; ASPIRES: Young people’s science and career aspirations, 
age 10-14 (Kings College, London) found that children who do not express 
STEM related aspirations at age 10 are unlikely to develop STEM aspirations 
by the age of 14, when they are making important subject choices. This is why 
early-intervention at primary level is crucial.  
 

• My research study found that engagement in a range of engineering 
experiences, including ‘authentic learning with engineers’; a signature 
pedagogy for the teaching of engineering (Lucas, et al., 2017), and Project 
Based Learning resulted in increased learner motivation for and enjoyment of 
engineering - a crucial first stage in developing engineering aspirations in young 
people.  
 



 

 

• Sixteen engineers (a mix of male and female, to provide positive role models 
for all learners) visited our school during our STEM Fortnight in February, and 
were interviewed by pupils about their careers, before supporting learners in an 
engineering challenge. Learners have been hugely motivated by interacting 
with real engineers, with several now vocalising engineering career aspirations.  
  

• Given the increased motivation and engagement witnessed among learners in 
my own setting during our STEM Fortnights, it could be worth considering such 
an event at a national level along the lines of the ‘Maths Week Scotland’ 
initiative. 

Make engineering more ‘visible’ in Primary Schools 

• In Big Ideas: The Future of Engineering in Schools (Finegold, 2016) the 
Institution of Mechanical Engineers shares the opinion of others that a lack of 
visibility of engineering in the UK education system bears some responsibility 
for an absence of sufficient engineering aspirations in young people. 
  

• Making engineering a stand-alone subject in Primary schools however, is 
problematic; not least due to an already overcrowded curriculum.  Perhaps a 
more realistic option is to deliver engineering experiences through cross-
curricular teaching to develop core skills.  
 

• EHoM’s present, in my opinion, one of the most viable approaches to the 
learning and teaching of engineering, without requiring engineering to become 
a stand-alone subject.   
 

• The Institution of Primary Engineers (IPrimEng) could provide a framework for 
embedding engineering and STEM skills within the existing curriculum. 

Improve teacher effectiveness. 

• Curriculum changes alone will not suffice as ‘High-quality teaching is critical to 
student engagement and success in the important but challenging subjects that 
create the foundation for engineering’ (John Perkins, Review of Engineering 
Skills, 2013: p. 23).  
 

• Clark and Andrews’ (2010) exploratory study into primary engineering 
education identified that a lack of understanding of engineering coupled with a 
lack of confidence in teaching it, resulting from insufficient training, was 
detrimental to the successful implementation of engineering education in 
primary schools. Although their study was small, with only 30 participants (not 
all teachers) their findings were corroborated in my own setting.  Following our 
STEM focus fortnights, and inter-school CPD, teacher confidence has 
increased. 
 

• Reversing this lack of teacher confidence is necessary to effectively cultivate 
EHoM in learners. As Clark & Andrews (2010) elude to, good-quality extended 
CPD to develop teacher knowledge of engineering is likely to lead to 
improvement in teacher effectiveness.   



 

• Learning Like an Engineer (2017), lists the enhancement of existing 
professional learning networks for teachers to encourage collaborative 
professional learning, within its six broad recommendations, which I believe 
should be prioritised here.  
 

• The feasibility of all teachers engaging in extended engineering CPD presents 
challenges, not least in terms of time and cost.  One approach to developing 
knowledge and confidence suggested in several reports, is for schools and 
teachers to build relationships with engineers.  There is evidence that this 
approach is successful (Lucas, et al., 2017) and, in the case of my own practice, 
building a relationship with an engineer certainly developed my own confidence. 
 

• Sourcing engineers with whom to develop these relationships in the first place 
can be difficult for schools, so the expansion of initiatives such as the STEM 
Ambassadors network should be prioritised by government and industry, 
although care should be taken not to overburden employers with requests for 
assistance, whilst ensuring that all schools in Scotland feel the benefit, 
regardless of size or geography.  
 

• Funding or incentives could be made available to engineering companies to 
increase their STEM engagement with schools – at primary school level as well 
as secondary. 

 


