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I am a scientist and engineer currently working at the Open University as a teaching 
academic. I am putting in this response as an individual with the following relevant 
experience: - 

• MSci in Physics and Electronics and MSc in Technology Management. 

• Chartered Engineer and Member of the Institute of Engineering and 
Technology. 

• 10 years’ experience working as an engineer in the defence and 
telecommunications industry. 

• 15 years’ experience teaching introductory maths, engineering and science to 
Open University students, many of whom did not have good experiences of 
STEM in their school education. 

• Previous Chair of my local Playgroup and relief playworker there. 

• Previous member of Strathdevon Primary School Parent Council 

• Current Chair of Kinross High School Parent Council 

• Experience providing STEM sessions to children from 3 upwards in my local 
playgroup, nursery and primary school, in a variety of formats. 

 
The following summarises what I have learnt through this experience: - 
 

1) Start with the basics, science is a language and a way of thinking. The children 
who cope best with STEM work later in school are the ones who already have 
the vocabulary of science and logical thinking and an interest in problem 
solving. That is all you are trying teaching at this early stage. We don’t try and 
enthuse 5-year olds about English by reading them Shakespeare, or French by 
reading them Moliere, we focus on giving them the basic tools to work towards 
being able to do that at a later stage. 

 
2) Don’t waste the spectacular experiments by teaching primary school teachers to 

do them, keep it for the appropriate point for the concepts you are teaching. If 
you can get STEM experts in to run a science show, or have a trip to a science 
centre, then that is great, but if not, 4-year olds are perfectly happy playing with 
toy boats in a basin of water, they don’t need to see rockets blasting into space 
to be engaged. It is much harder to enthuse teenagers, so save the spectacular 
stuff for Level 3 and 4 study when the pupils will be able to learn the relevant 
concepts associated with the experiment. Currently, by the time the actual 
science subject specialists get to show pupils some of the ‘wow’ experiments, 
they are blasé, they’ve seen them several times before at primary school 
without learning anything from them other than being told ‘this is why STEM is 
exciting’. When they see them again at the appropriate point in secondary 
school they don’t engage, and the learning opportunity is lost.  

 
3) Early years and primary school teachers need material which is simple enough 

for non-specialists to teach confidently. Focus on simple learning outcomes and 
no fancy equipment. My suggested starting point would be basic concepts such 
as: - 

• Mass, Density 

• Dimensions, measuring, estimating, ratios 

• Characteristics and properties of materials 



• Sorting, grouping, counting, observing data,  

• Recording data, presenting data, misleading data 

• Logical thinking, flow charts, following instructions, writing clear instructions 
others can follow 

 
4) Make it clear to teachers it is ok to say ‘I don’t know’ rather than give an 

incorrect answer. Kids do a great job of asking fundamental questions which 
really require a degree in the subject to answer simply but correctly. If a 3-year-
old says, ‘how does your heart work?’, you would happily say ‘I don’t know, you 
need to ask a doctor’. In the same way when a 3-year-old asks, ‘what is there 
beyond the universe?’ it is far better to say, ‘I don’t know, the person to answer 
that question would be a physicist or astronomer’. Raising awareness of these 
STEM roles is very helpful. Alternatively, get the children to look it up on the 
internet. 

 
 
The Scottish Government should produce simple lesson plans and support materials 
aimed at these age groups. Below are examples of sessions I have run successfully 
for these age groups which don’t require any additional materials, and which I think a 
non-specialist could repeat given a lesson plan and some notes, or incorporate into 
activities they already do: - 
 
3-5-year olds 
Finding out what materials float and sink, (eg wood, plasticine, polystyrene, paper, 
glass, stones) and then making boats with them and trying them out. 
(Learning outcomes: - vocabulary float, sink, heavy, light, liquid, solid; concepts – a 
ball of plasticine sinks, but you can make a boat from it that floats) 
 
Sorting lego/bricks/k’nex/craft materials/toy cars/beads by colour, length, mass, other 
characteristics. Using tally marks to count, creating bar charts to show results (no 
need for numbers, tally in 5s, then get some rectangular coloured stickers, create a 
column for each characteristic and put a sticker in the column for every set of 5 with 
that characteristic). 
 
Big box of random items, ideally each made of a single material, (bricks, marbles, 
beads, k’nex pieces, blocks, balls etc). Let a child shut their eyes and pick 2, and talk 
about similarities and differences between the items they have picked out, focusing 
on using the correct terms. Make it a competition to see how many similarities and 
differences you can find. (eg heavier, lighter, big, small, transparent, coloured, 
longer, higher, shorter, lower, smooth, rough, light, dark, porous, reflective, round, 
square, rectangular, cylindrical, symmetrical… you can adapt the vocabulary to the 
age group and ability level) 
 
6-7-year olds 
 
Baking, following a recipe carefully and weighing things in g and kg. Discuss the fact 
that different units are more appropriate for different uses – if you use kg in a recipe 
instead of grams, you would need a very big oven as your cake would be 1000 times 
bigger! 
 



Follow written instructions with pictures to make paper planes and then fly them. 
Measure distance travelled in metres, discuss metres and cm – for more able 
children average distance travelled over 5 flights and find winner. 
 
Get a set of weighing scales, pick a sensible weight and challenge the children to 
find the biggest thing they can that weighs that, and the smallest thing. Discuss the 
fact that both of these items have the same weight/mass, but they are different sizes 
because they have different densities. If something has a smaller density, the same 
mass of it will take up more space. Which is more dense, marshmallows or 
smarties? Which would fill you up more, a 100 g of smarties or 100 g of 
marshmallows? Which would weigh more, this box full of smarties or marshmallows? 
 
Create rainfall gauges (2 litre straight sided plastic bottles with the lids removed and 
the top part cut off at the widest point, inverted and pushed into the bottom part to 
form a funnel). Measure daily rainfall over 2 weeks by measuring depth of water in 
base and emptying it each day. Don’t give them a table to record the data, make 
them create a table themselves, talk about what information needs to go in the table, 
and how to make it easy for someone else to understand. Plot the daily data on a 
graph, maybe find the average rainfall. If children are in a rural area and reasonably 
widely dispersed, they can each try this at home and see how the total rainfall over a 
week differs over even quite a small geographic area – they could plot this on a map. 
 
In small groups write a set of instructions and get someone else to follow them, eg 
how to make a sandwich, how to draw a house. This works well if the teacher or a 
teaching assistant follows the instructions and only does exactly what they are told to 
do.  
If it doesn’t quite go to plan, ask the group to solve the problem they have created - 
what they have done isn’t wrong, it is just not quite right yet, they need to go through 
a learning cycle and improve it. Ask them if they tested the instructions before they 
said it was ready – point out that trying things out and testing are important parts of 
designing things. Also discuss the fact there isn’t one right way to do this, you can 
get to the same end result in different ways. 
 
 


