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STEM

Students apply science, technology, 

engineering, and mathematics in 

contexts that make connections 

between the classroom and the 

world around them.



STEM.org

The STEM website in Northern Ireland 

presents their vision of  world-leading 

STEM Education for all young people 

STEM Learning - Resources, CPD, STEM 
Ambassadors and enrichment | STEM

https://www.stem.org.uk/


STEM Education

❑ Project-based learning in the classroom. 

❑ Incorporate technology to emphasize the 
application of science.

50+ STEM activities for any classroom -
Primary.pdf

https://www.stem.org.uk/system/files/elibrary-resources/2020/09/50%2B%20STEM%20activities%20for%20any%20classroom%20-%20Primary.pdf


STEM Careers

Through STEM Primary teachers

❑ improve social and gender equality

❑ Influence children’s perceptions of gender stereotyping

❑ Improve the timing of careers activities to counter the 

onset of gender stereotyping 

❑ Exert the strongest influence, after parents, on young 

children’s perceptions of the world, including the world 

of work, on gender stereotyping



STEM Careers

❑ Careers Toolkit Primary Teachers

❑ Careers Toolkit Secondary Teachers

file:///C:/Users/jraff/OneDrive/Desktop/STEM Careers Toolkit_Primary updated links.pdf
file:///C:/Users/jraff/OneDrive/Desktop/STEM Careers Toolkit_Secondary updated links.pdf


STEM - collection of disparate 

subjects 

❑ The teaching and learning of each of the 
subjects individually is also regarded as 
part of STEM education.

❑ This carries with it the complexities 
associated with the teaching of the 
individual subjects. 

Secondary mathematics resource 

packages | STEM

https://www.stem.org.uk/secondary-maths


STEM - collection of disparate 
subjects 

❑ To carry out many projects successfully pupils 
must possess an appropriate level of 
mathematical skills and understanding.

❑ Be able to choose which mathematical 
concepts/operations to use and why.

❑ A level of co-ordination between mathematics 
teaching and STEM projects



STEM - collection of disparate 
subjects 

For example, a project may require 

❑ the calculation of averages

❑ the rounding of decimals

❑ estimation

❑ pupils to choose the correct operation

❑ problem solving strategies……



Mathematics teaching

❑ Subject knowledge 

❑ Curriculum knowledge

❑ How children think and learn

❑ Group activities and discussion

❑ Resources to promote learning

❑ The ability to re-present content in a 
form that pupils understand



Mathematics performance and Gender 

❑ Girls and boys have similar levels of 
maths performance in both primary and 
secondary school

❑ Boys are more self-confident than girls

❑ Girls report higher levels of maths anxiety 
than boys

❑ Girls show a stronger association 
between maths anxiety and performance 
than boys



Mathematics performance and Gender 

❑ Teachers’ views on the subject of mathematics 
can substantially affect the quality of teaching 
and learning

❑ Teachers may employ many different 
educational ideologies in mathematics – each 
of which can have a direct impact on student 
learning



Mathematics performance and Gender 

❑ Girls use different strategies and have 
different motivations to do maths.

❑ Boys tend to use memory to retrieve sums 
and are motivated by a sense of competition 
to get the answer fast, even if they sacrifice 
accuracy

❑ Girls care less about speed than accuracy and 
more often rely on “manipulatives” 



Mathematics performance and Gender 

❑ Boys tend to outperform girls on tests that are less 
related to what is taught in schools

❑ When it comes to grades in school, girls often 
outperform boys

❑ Boys tend to outperform girls in more complex areas of 
maths such as those involving more advanced 
problem-solving. 

❑ There are no differences - and, in some cases, an 
advantage for girls - on more basic numerical skills and 
on math problems that have a set procedure for solving 
them



Mathematics performance and Gender 

❑ Girls have higher levels of maths anxiety and 
lower levels of confidence in their maths skills

❑ There seems to be larger gender differences 
in spatial skills, the way students approach 
solving math problems and math-intensive 
career choices.



Mathematics performance and Gender 

How to help boys and girls achieve higher 
grades. 

❑ help girls participate more in decision 
making and problem solving 

❑ help boys work individually



Mathematics teaching and Gender 

Where should the concept of gender be 

incorporated into undergraduate mathematics 

teacher training?



Mathematics teaching and Gender 

❑ Where should the concept of gender 
be incorporated into undergraduate 
mathematics teacher training?



Problem Solving

The ability to solve problems 

is at the heart of mathematics.

Para 249 Mathematics Counts; W H Cockcroft



Problem Solving

Problems should relate to everyday 
situations within the pupils’ 
experiences AND to unfamiliar 
situations.



Problem Solving

The teacher needs to teach 
pupils how to apply concepts and 
skills which are being learned 
and how to make use of them to 
solve problems.



Problem Solving

Problem solving is an approach, 

a series of skills and strategies 

which can, and should, underpin 

all of the curriculum. 



Problem Solving Strategies

❑ Guess and check

❑ Draw a picture

❑ Make a table

❑ Logical reasoning

❑ Look for a pattern

❑ Work backwards

❑ Divide into sub-problems

❑ Solve a simpler problem



Problem 1 - The Diagonal 

Problem

❑ Draw a rectangle on a square grid

❑ Draw a diagonal of the rectangle

How many squares does the diagonal 

pass through?



Problem 1 - The Diagonal 

Problem

Exploring 

Diagonals 

(maths.org)

https://nrich.maths.org/10666


Problem 1 - The Diagonal 

Problem

dimensions No of 

intercepts

pattern

4 x 3

5 x 3

7 x 5 

dimensions No of 

intercepts

pattern

4 x 4

5 x 5

7 x 7 

dimensions No of 

intercepts

pattern

12 x 9

10 x 6

49 x 35

Key Question:

What do the dimensions have in common?



Problem 1 - The Diagonal 

Problem

dimensions No of 

intercepts

pattern

4 x 3 6

5 x 3 7

7 x 5 ?

dimensions No of 

intercepts

pattern

4 x 4 4

5 x 5 5

7 x 7 ?

dimensions No of 

intercepts

pattern

12 x 9 18

10 x 6 14

49 x 35 ?

Key Question:

What do the dimensions have in common?



Problem 1 - The Diagonal 

Problem

dimensions No of 

intercepts

pattern

4 x 3 6

5 x 3 7

7 x 5 ?

dimensions No of 

intercepts

pattern

4 x 4 4

5 x 5 5

7 x 7 ?

dimensions No of 

intercepts

pattern

12 x 9 18

10 x 6 14

49 x 35 ?

In a rectangle with dimensions m x n 

the number of intercepts are:

m + n – HCF(m,n)



Problem 2 – Hands of a clock

At mid-day the hour hand 

and minute hand of a 

clock are exactly one 

above the other.

At what time are they next 

together?



Problem Solving Strategies

◼ https://youtu.be/J3GGx9wy07w

◼ Guess and check

◼ Draw a picture

◼ Make a table

◼ Logical reasoning

◼ Look for a pattern

◼ Work backwards

◼ Solve a simpler problem

https://youtu.be/J3GGx9wy07w


Common Problems

◼ Towers of Hanoi

https://nrich.maths.org/10220

◼ Weighing coins

https://www.mathplayground.com/coi

nweighing.html

https://nrich.maths.org/10220
https://www.mathplayground.com/coinweighing.html


Suduko



Line Problem



Puzzling Scales

Puzling Sales.docx


NRICH problems

◼ https://nrich.maths.org/6365

https://nrich.maths.org/6365







