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About Calmast 

Calmast is Waterford Institute of Technology’s STEM Engagement Centre. Calmast was founded in 
2003 and runs several festival and a myriad of activities in all areas of STEM, engaging more than 
30,000 participants annually in the region.  

The guiding spirit is “STEM for all” with particular efforts to ensure inclusion regardless of gender, 
socio-economic background, ability or location. In addition, Maths Ireland was founded and is run by 
Calmast engages over 400,000 in Ireland and Northern Ireland through Maths Week in October.  

 

About STEMreach  

STEMreach is a major STEM (science, technology, engineering, maths) initiative by Calmast. The 
initiative was developed to provide sustained engagement through partnership in the South-East in 
Ireland. STEMreach connects higher education, industry, governmental and non-governmental bodies 
with primary and post-primary schools and wider society and is designed to benefit educational 
attainment, economy and culture in the region.  

STEMreach is an effective way of engaging learners with all areas of STEM. Based on peer learning, 
younger pupils learn from and with older students. Starting with a pilot in 2017, STEMreach was well 
received by teachers and students. The Calmast led initiative has quickly grown to include many 
different programmes with several thousand students and pupils involved annually. Each programme 
runs for a period of six weeks. In this time, TY (transition year) students research a particular topic in 
STEM. Guided by their teachers, industry partners and WIT staff, they learn about science 
communication and develop lesson plans and activities for 1st year students and/or primary pupils 
before working with their younger peers. Together, the TY students and the younger pupils further 
explore various STEM subjects including the STEMreach Problem Solving programme. Implemented in 
2018, the STEMreach Problem Solving Programme was found to strongly encourage a positive attitude 
towards maths, to increase the participants’ confidence in their own abilities and to develop their 
problem solving skills while also promoting creativity and supporting personal development. 

 

Contact 

Website: www.calmast.ie 
Email: calmast@wit.ie 
Phone: 051 302492 

 

Share your story with us on social media 

Twitter: @CalmastWIT 
Instagram: @CalmastWIT 
Facebook: @CalmastSTEMHub 
#SouthEastSTEM 
#STEMreach 
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What is Problem Solving? 

Problem Solving is defined as “the process of finding solutions to difficult or complex issues”. In a more 
mathematical sense problem solving is “the ability to analyse mathematical situations; to plan, 
monitor and evaluate solutions; to apply strategies; and to demonstrate creativity and self-reliance in 
using mathematics” (Irish Primary School Curriculum Mathematics 1999, p.8). 

Problem Solving is not only limited to solving equations or finding the solutions to mathematical 
questions. Problem Solving is much more – we all solve problems on a daily basis when going shopping 
or deciding what to wear. Sometimes we might not even be aware of it.  

 

Why Problem Solving?  

We all come across various problems on a daily basis. We encounter problems at school, not only in a 
maths class but in all classes from languages to social studies to sciences. We use our problem solving 
skills at work where each job challenges us with range of problems, tasks and decisions on a daily 
basis. Of course we also have to find strategies to tackle all kinds of problems in our everyday life.  

Problem solving skills make us feel more comfortable when facing a new challenge. Developing our 
problem solving skills means improving our strategic thinking, it helps us to find appropriate strategies 
and enables us to think of different ways to solve a problem. Such skills can be learned and improved 
through constantly challenging ourselves. The immediate feeling of success when having solved a 
problem is extremely rewarding. We become more confident and are encouraged us to practise and 
tackle increasingly complex challenges.  

Working on a solution to a problem in a team is usually more effective: you support each other, you 
share ideas, you build on each other’s ideas and you are more likely to find a fast and simple strategy 
to solve the problem you’re facing. This makes the project more fun and finding a solution together is 
a very motivating (but also challenging) experience that adds to everyone’s personal development.  

Each problem may be solved by a unique strategy – but more often than not several approaches can 
help to find a solution and many strategies can be applied to more than just one single problem. By 
practising and becoming more skilled in discovering these, we strengthen our strategic thinking. We 
also develop what is called lateral thinking: it becomes easier for us to see then problem in a different 
light, thus being able to solve it in a more creative way and using strategies that we may not have 
associated with a particular problem in the first place. We learn how to transfer problem solving 
strategies and by doing so become confident in new situations.  

Strategies that are often applied to solve problems are: 

• Trial and error 
• Change your point of view 
• Work backwards 
• Find intermediate points, work step by step 
• Eliminate what’s impossible 
• Work with simplifications 
• Look for patterns, symmetry 
• Make a list or prepare a table of data 
• Draw a picture 
• Make a physical model 

 
This list is by no means exhaustive but can be a starting point.   
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For industry partners: STEMreach Problem Solving with TY students 

Calmast developed the STEMreach initiative to link industry and education. The initiative lives with 
the strong involvement of industry partners in the region who support Calmast’s activities and also 
contribute to STEMreach with volunteer mentors. As the South-East STEM Hub, Calmast coordinates 
an extensive network of industry, schools, governmental and non-governmental bodies interested in 
the promotion of STEM.  

 

Industry involvement 

Volunteer mentors from STEMreach industry partner have first-hand experience regarding the 
application of problem solving in a large variety of jobs. This is of great value to STEMreach and 
contributes significantly to the problem solving programme. A crucial part of STEMreach is linking 
schools, higher education and industry so that students become aware of the study options in the 
regions and the career opportunities available to them in the South-East. This is facilitated by 
volunteer mentors from local industry partners visiting schools.  

The visit ideally also kicks off the problem solving programme at the secondary school. During the visit, 
industry volunteers cover a the following topics: 

• What is problem solving? 
• Why are problem solving skills so important? 
• How can problem solving skills be developed? 

Under these headings, students should become familiar with the idea of problem solving and the many 
different applications of problem solving in everyday life, personal and professional. This is where the 
experience of industry volunteers is an invaluable contribution: they chat about their own career, how 
problem solving skills helps them in their job and all the different areas in their company where 
problem solving is applied. It is important to encourage a positive attitude towards maths/problem 
solving in the students, to nurture a ‘can do’ approach in an informal setting and to inspire them to 
develop strategies to solve maths problems and puzzles.  

In addition, industry partners are invited to attend the final puzzle fair at which first year students or 
primary pupils learn about problem solving strategies under the guidance of their older peers. 

 

Positive experience 

Everyone, presenters and volunteers, students, pupils and teachers, should feel comfortable while 
participating in STEMreach Problem Solving programme. For this reason, please ensure that you and 
also the TY students have a positive experience and enjoy working on this programme. The teacher 
will be in charge of keeping order in the classroom. Please turn to the teacher if you are faced with a 
concerning situation. Please do not link with students or pupils outside the classroom or on social 
media. Please avoid situations where you are on your own with a student or pupil.  

It is important that you also make the TY students aware of this. They will have to ensure that the 
younger pupils have a positive experience and develop a positive attitude towards problem solving. 
On the day of the puzzle fair the teacher will be in charge of the classroom and the TY students can 
turn to their teacher whenever they feel uncomfortable or overwhelmed with a situation. They should 
not link with the younger pupils on social media or outside the classroom and never be alone with any 
of their younger peers.  
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For secondary school teachers: Bringing STEMreach Problem Solving into the classroom 

In recent years, problem solving has become a more and more important skill and has also found its 
place in the curriculum: Ireland’s Literacy & Numeracy Strategy states the need to “ensure that the 
curriculum contains additional guidance for teachers on approaches to teaching and learning 
advocated in areas such as estimation, shape and space, measures, the use of co-operative group 
learning and problem-solving approaches” (Literacy & Numeracy Strategy 2011, p. 56).  

Yet teachers at primary and secondary schools expressed a concern in encouraging problem solving in 
the classroom. This led to the development of the STEMreach Problem Solving programme in 2017. 
Evaluation showed that 52% of the TY students who participated felt more confident in problem 
solving after having taken part in the programme. In addition, 48% believed their communication skills 
had improved. The programme also has a considerable impact on the younger pupils: 89% of the 
primary pupils who participated in the programme felt their problem solving abilities had improved.  

This demonstrates that STEMreach not only supports the development of problem solving skills but 
also contributes to the development of communication and social skills through peer learning and 
team work. STEMreach strengthens the participants’ confidence in their own abilities and in 
themselves. Creativity, imagination and taking initiative are encouraged too.  

STEMreach further provides a way to include informal STEM learning in the curriculum as 
recommended by the Department of Education and Skills and contributes to the overall aim of making 
Ireland the best in Europe in STEM education by 2026 (DES Policy Statement 2016). 

 

The programme  

All STEMreach programmes are designed to be run by the TY students with only minimal support from 
their teachers. The school will have to ensure that enough time is available to work on the programme.  

The secondary teachers accompany the progress of the programme and, together with Calmast, 
coordinate the timeline and key dates: 

• 1 double period Introduction by Calmast and/or industry partner 
• 8-10 double periods to solve given puzzles, develop problem solving strategies, discuss approach 

to communicate strategies to younger pupils, create physical models 
• 2-4 double periods to practise with each other and develop puzzles further if needed 
• Puzzle Fair with younger pupils (involvement of industry partner optional) 

 

The puzzles 

A number of puzzles are included in this handbook. There are no solutions – the TY students will have 
to work out the solution to each problem and present the strategy they have used to find the solution. 
In case of questions we are happy to help of course and can provide solutions if needed. 

As each puzzle is different and also because everyone’s perception of an easy or difficult puzzle varies,  
we recommend asking each TY student to try at least three different puzzles before settling on the 
one that they want to make a physical model of. It is essential that the TY students have a thorough 
understanding of the puzzle they select. They need to be able to explain the strategy or strategies that 
lead to the correct solution and to be aware of the most likely sources of error. They should also 
consider an easier as well as a harder version of the same puzzle. This will enable them to adjust the 
level of difficulty according to the abilities of the younger pupils on the day of the puzzle fair.  
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Evaluation 

The success of STEMreach stornlgy relies on communication between all partners and continuous 
feedback. It is important to evaluate the impact STEMreach Problem Solving has on all involved. For 
this reason, Calmast has developed a series of pre- and post-surveys.  

The secondary teacher as Calmast’s main point of contact will ensure that all participants complete 
the surveys. Hard copies of are included in this handbook.  

We are, however, very conscious of the impact of printing on the environment and ask you to 
complete the online survey if possible. The links to the survey will be provided by Calmast. Please 
email calmast@wit.ie if you have not received the links one week prior to starting the programme. 

 

Photo & video consent 

We at Calmast love to see the fantastic puzzles that the students create and the excitement on the 
day! Please share your story in pictures or videos with us on social media or email them to us –not 
only of the day of the puzzle fair but also of the days or weeks leading up to it. 

We would also like to take pictures and videos of what is happening and we want to share them with 
everyone through our all our channels.   

Please complete the photo/video consent form included in this handbook. An online version is 
available and the link will be provided by Calmast. Please email calmast@wit.ie if you have not 
received the link one week prior to starting the programme. 

 

Positive experience 

While working on the STEMreach programme and also on the day of the puzzle fair you are in charge 
of keeping order in the classroom. Please ensure that the students and pupils know that they can turn 
to you whenever they feel uncomfortable or overwhelmed in a situation.  

Please remind the TY students that they should never be alone with a pupil at any time and should 
not link with their younger peers outside the classroom or on social media.  
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For TY students: Running a puzzle fair with younger pupils 

Develop problem solving strategies 

Once you’ve come together in a team of two to three students and selected a puzzle, it’s time to get 
working. First, find the most appropriate problem solving strategy. Keep in mind that there might not 
be one single strategy, sometimes several strategies are equally useful and sometimes one strategy is 
better than another. The most obvious way is not always the most effective one but you should begin 
with the strategy you’re most comfortable with. Then consider additional strategies and try to 
understand all approaches.  

 

Create a physical model 

Next, think about how you can make a physical model – a hands-on puzzle – of your problem. The 
model should encourage the younger pupils to try solving the puzzle: it needs to be visually attractive, 
simple and easy to understand, solvable and fun. Remember everyone should have a positive 
experience in this project and it is up to you to ensure that the younger school pupils have a positive 
experience.  

Before constructing the physical model, consider the learning outcome: 

• What do you want the younger pupil to take away from doing the puzzle?  
• What do you want them to know at the end of the puzzle fair? 
• What experience do you want them to have? 
• What can you do to attract and keep their attention?  
• How can you make your particular puzzle the most exciting one in the room? 

Not everyone learns the same way and not everyone will be a genius problem solver at the end of the 
day. Yet everyone should leave the puzzle fair feeling more confident about their problem solving 
abilities, encouraged to develop their skills and inspired to do more. 

Now construct the physical model. Keep it simple, use materials you can find in the classroom, at 
school or at home. You might have to focus on a certain strategy when preparing the model. If 
different approaches lead to the same result, think about which strategy is either the easiest to explain 
in a physical model or which is the easiest to explain to the younger pupils. When creating your model, 
think about what you liked and disliked at school when you were their age:  

• What was your favourite subject? Why?  
• What was your least favourite subject? Why? 
• What was your favourite teacher like? 
• How did you study? What way did you prefer studying, working at school and doing your 

homework when you were in primary school? In your first year at secondary school?  
• What did you know about maths and problem solving? 
• How did you feel around older pupils?  

In short, try to look at your model through the eyes of a 11 to 13 year old. If you were that age, would 
you be able to understand the problem? Would you be able to solve the puzzle with the physical 
model? If yes – great! If not, think about ways to simplify or adjust your model. The younger pupils 
should be able to solve it in about 10 minutes. 

If you have time, ask your class to try solving your problem/puzzle using the model you made. Also 
see if you can add different levels of difficulty. 
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Run a puzzle fair 

Keep in mind that everyone should have a positive experience and that you, as the older students and 
acting teacher on the day of the puzzle fair, have to ensure that the younger pupils have a positive 
experience. While the 1st year students have been at the school for a while now, it is most likely the 
first time that the primary pupils are in the “big” school. Be welcoming and encouraging.  

On the day of the puzzle fair, set up your models and be ready about 20 minutes before the younger 
pupils arrives. After a brief introduction (teacher, industry partner or WIT staff), the younger pupils 
will move in groups from puzzle to puzzle and have about 10 minutes to solve each. You will have to 
guide them – as required by each individual group - to make sure that everyone finds a solution. 
Positive experience, remember? This will motivate the younger pupils to proactively take on more and 
more challenges. With your help, they will develop a positive attitude towards problem solving and 
they will soon become keen problem solvers.  

At all times, your teacher will be in charge of keeping order in the classroom. Please turn to your 
teacher when you feel uncomfortable or overwhelmed in a situation. Please keep in mind that you 
should never be alone with a pupil at any time and do not link with your younger peers outside the 
classroom or on social media. 
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STEMreach        School: 

Pre-Survey for teachers           Programme:  

 
 
What STEM subjects do you teach? Please also indicate at which level (LC, JC, TY). 

 LC JC TY 
Chemistry    
Biology    
Physics    
Maths    
Applied Maths    
Science    
Other:    

 
What non-STEM subjects do you teach? Please also indicate at which level (LC, JC, TY). 

 LC JC TY 
    
    
    
    
    
    

 
 
How long have you been  teaching? 
� 1-2 yrs         � 3-5 yrs  � 6-10 yrs         � >10 yrs 
 
Do you find it difficult to encourage problem solving in the classroom?   � Yes         � No 
 
How comfortable are you teaching physics?  � Very         � Somewhat � Not at all 
 
How comfortable are you teaching chemistry? � Very         � Somewhat � Not at all 
 
Have you participated in a STEMreach programme before?   � Yes         � No 
If yes, which one? 
 
 
 
 

Pre-survey for secondary teachers, p.1 
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Pre-survey for secondary teachers, p.2 
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Pre-survey for primary teachers 
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Pre-survey for TY students, p.1 
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Pre-survey for TY students, p.2 
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Pre-survey for 1st/2nd year students, p.1 
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Pre-survey for 1st/2nd year students, p.2 
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STEMreach Problem Solving                            School: 
Pre-Survey for primary pupils 
 
 
What is STEM? 
 
 
 
 
What is Problem Solving? 
 
 
 
 
Pick two words that you would use to describe problem solving. 
� Fun   � Boring  � Easy   � Ok         � Hard       � Useful    � Useless   
 
 
Pick two words that you would use to describe maths. 
� Fun   � Boring  � Easy   � Ok         � Hard       � Useful    � Useless   
 
 
Does anyone in your family work in science, maths, engineering or technology?  
� Yes   � No    
 
 
How do you feel about working with the older students? 
� Happy  � Confident  � Excited   � Excited � Nervous � Neutral     
 
 
What do you think a mathematician does?  

Pre-survey for primary pupils, p.1 
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Pre-survey for primary pupils, p.2 
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STEMreach Problem Solving Evaluation  

Post-Surveys 
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Post-survey for secondary teachers, p.1 
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Post-survey for secondary teachers, p.2 
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Post-survey for primary teachers 
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Post-survey for TY students, p.1 
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  Post-survey for TY students, p.2 
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Post-survey for 1st/2nd year students, p.1 



 
 

 25 

 
Post-survey for 1st/2nd year students, p.2 
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Post-survey for primary pupils, p.1 
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  Post-survey for primary pupils, p.2 



 
 

 28 

 

 

 

 

 

 

 

 

 

 

 

 

 

STEMreach Problem Solving  

Photo and Video Consent Form 

 

 



 
 

 29 

 

  

 
 
 
 
 
 

Photo and Video Consent*  

I hereby confirm that parental consent was given to the school and that Calmast, Waterford Institute 
of Technology’s STEM Engagement Centre, has the right to use any photo or video taken of class  

______________________________  at  _____________________________________________ 

during the students’ participation in the STEMreach Programme coordinated by Calmast. 
All photo and video materials will be taken by Calmast staff or persons authorised by Calmast.  

The photos and videos may be used on the Calmast and related websites, including social media 
platforms and in related marketing materials without media, time, use or geographic limitations.  

The photos and videos will be used without the name of the student. 
I understand that Calmast is not obliged to use the photos or videos in any way. 
I confirm that I have read this consent form. I agree to the proposed uses for the photos and videos.  

 

Name of school __________________________________________________________________  

Name/position of signee ___________________________________________________________  

Date and signature ________________________________________________________________  

 

 

 

 

 

 

 

* Waterford Institute of Technology’s GDRP policy applies to all personal information collected.  

class school 
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