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LIST OF
ACRONYMNS
JCT: Junior Cycle Team

LCA: Leaving Certificate Applied

QQI3/QQI4: Quality and Qualifications Ireland Level 3/4

NCCA: National Council for Curriculum and Assessment

OECD: Organisation for Economic Cooperation and Development

SDG: Sustainable Development Goal

SFI: Science Foundation Ireland

STEAM: Science, Technology, Engineering, Arts, Mathematics
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This document presents a framework that defines and supports 
contemporary STEAM education, tailored to the Youthreach 
context.
The STEAM Education Framework for Youthreach provides resources that aim to support 
Youthreach staff and other stakeholders, including Professional Development and 
Learning Coordinators, to design and deliver STEAM education, in line with LCA, QQI3 and 
QQI4 accreditation. This guide is accompanied by other resources including a short, 
summary presentation, planning templates and suggested activities.The STEAM Education 
Framework for Youthreach aims to address a gap in the provision of STEAM education in 
alternative educational settings by responding to the needs, interests, and development 
opportunities for Youthreach learners. The framework has been produced as part of the 
Science Foundation Ireland (SFI) funded project. It has been co-created by Youthreach 
educators and project partners with considerable combined expertise and experience in 
alternative education settings and STEAM education. It is firmly rooted in both literature 
and practice.The STEAM Education Framework aims to support Youthreach staff and other 
stakeholders to:

− Expose young people to STEAM professionals who took alternative routes,

− Enhance links between Youthreach centres and industries providing STEAM 
apprenticeships,

− Prepare learners for further learning, life and careers, including alternative 
progression routes to STEAM careers.

STEAM combines the disciplines of Science, 
Technology, Engineering, Arts and Mathematics. 
STEAM education is a learner-led approach to 
teaching and learning where learners develop 
a range of skills and life skills, knowledge and 
positive attitudes towards STEAM. 

STEAM education cuts across STEAM 
disciplines through exploration 
of real-world situations 
with links to three or more 
disciplines from Science, 
Technology, Engineering, 
Arts and Mathematics. The 
framework presents STEAM 
Education in Youthreach as 
having four aspects (Figure 1):

A. STEAM Characteristics

B. STEAM Learning 
Outcomes

C. STEAM Sessions

D. STEAM Assessment.

Introduction

Figure 1: STEAM Education in Youthreach overview
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PART A:  
STEAM Characteristics  
in Youthreach

This section of the guide provides an overview of the seven 
characteristics of STEAM Education in Youthreach, what these 
mean to Youthreach learners and what the characteristics look 
like in practice.

The STEAM characteristics are:

1. Real-World Contexts

2. Disciplinary and Interdisciplinary Learning

3. Problem-Solving

4. Creativity

5. Design Thinking

6. Digital Literacy

7. Appropriate Teaching Approaches

1. Real-World Contexts

What is it?

The first characteristic of STEAM Education in Youthreach is real-world contexts. This 
means that Youthreach learners explore contemporary, familiar and relevant everyday 
and real-life situations linked to the STEAM disciplines (Herro & Quigley, 2017; OECD, 2019). 
Contexts may be drawn from the United Nations’ SDGs (Figure 2) which are a universal 
call to action to end poverty, protect the planet and improve the lives and prospects of 
everyone, everywhere (United Nations, 2020). These contexts may be based on the local 
STEAM industry, careers and entrepreneurship, with a focus on alternative progression 
routes into careers. Where Youthreach staff develop working relationships with external 
partners and agencies this can allow learners to be exposed to STEAM industry 
professionals and expand the educational offering available to Youthreach learners.
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What does it mean for Youthreach learners?

In STEAM education, learning within real-life and culturally relevant contexts encourages 
young people to develop skills and life skills, knowledge and positive attitudes towards 
STEAM. Learners are encouraged to identify the connections between themselves, their 
communities and society more widely, and connect new knowledge to existing knowledge 
(Herro & Quigley, 2017). This enables young people to recognise how they can enact the 
change they would like to see in the real world (Levinson, 2018). Learners are encouraged 
to ask questions about the world around them that stem from their curiosity and this helps 
with motivation and engagement (Herro & Quigley, 2017).

2. Disciplinary and Interdisciplinary Learning

What is it?

The second characteristic, disciplinary and interdisciplinary learning, encourages learners 
to explore new ways of thinking and organising their knowledge from the five STEAM areas. 
Disciplinary learning, the traditional approach to education, focuses on learning about the 
separate disciplines of Science, Technology, Engineering, Arts and Mathematics. However, 
STEAM Education in Youthreach also combines learning about the different areas of STEAM 
through exploring real-world contexts with links to at least three of the STEAM disciplines. 
This combining of disciplines within STEAM education ranges from multidisciplinary to 
transdisciplinary learning (Figure 3) (Darian-Smith & McCarty, 2016; Herro & Quigley, 2017).

Figure 2: United Nations SDGs (United Nations, 2020)

What does it look like in action?

In this example, staff at Shanagolden Youthreach designed STEAM activities 
around sustainable food production, linked to Visual Art (LCA), Craft and 
Design (LCA), and Art and Design (QQI). Ireland’s Golden Vale has rich 
pastures and a local dairy farming industry. Learners grew fruit and vegetables 
in their polytunnel and made natural dyes and paints from plants.
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What does it mean for Youthreach learners?

Disciplinary learning in STEAM education may look like a typical subject (e.g., 
mathematics) lesson or session. However, it is carried out with an understanding of 
how the session fits within STEAM Education in Youthreach, and activities meet the 
characteristics of STEAM Education in Youthreach.

Using a multidisciplinary approach, learners learn about three or more STEAM areas 
within a series of activities, lessons, workshops etc. but without drawing connections 
between the STEAM areas.

In an interdisciplinary approach, learners are encouraged to recognise and discuss the 
STEAM areas separately while applying a range of STEAM knowledge, skills and life skills 
and attitudes to solve a real-world problem/theme with links to multiple STEAM areas 
(Darian-Smith & McCarty, 2016).

In transdisciplinary learning, the STEAM disciplines are fully merged without distinction 
(Perignat & Katz-Buonincontro, 2019). Learners develop and use their STEAM knowledge, 
skills and life skills and attitudes to solve a real-world problem. This different way of 
teaching recognises the learning that is between and common to the different STEAM 
disciplines but not found in any single one (Herro & Quigley, 2017).

Disciplinary and interdisciplinary learning in STEAM develops learners’ skills and life skills, 
knowledge and attitudes towards STEAM. Learner engagement and motivation, as well 
as achievement, increase when they explore and investigate across a range of subject 
areas (Herro & Quigley, 2017). However, it is helpful to be mindful of potential challenges to 
this type of learning including practical, timetabling or space/room constraints and time 
to collaborate with colleagues with various STEAM expertise. Time may need to be made 
available to facilitate potential extra planning, time and workload considerations.

Figure 3: Interdisciplinary approach to STEAM (adapted from Darian-Smith & McCarty, 2016)
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What does it look like in action?

In this example, Tuam Youthreach developed an interdisciplinary STEAM 
programme linked to the Craft and Design (LCA) photography unit. 
Learners explored scientific concepts such as light and chemistry, through 
photography. They built low-tech pinhole cameras with simple reused/
recycled materials and compared these to high-tech digital cameras. They 
explored the art of photography and demonstrated their creativity in their 
photographs. Learners also demonstrated their mathematics and numeracy 
skills (e.g., measuring) as they problem-solved ways of building a dark-room. 
Notably, the learners developed confidence in taking photographs and being 
photographed. 

3. Problem-Solving

What is it?

The third characteristic of STEAM Education 
in Youthreach is problem-solving. This is the 
engagement in processes to understand and 
resolve problem situations without obvious 
solutions (OECD, 2017). The emphasis is on 
collaboration, teamwork and the process of 
problem-solving, rather than how successful 
the final outcome is. Problem-solving in 
STEAM education follows a systematic and 
collaborative approach to problem-solving as 
learners work through the six steps (Figure 4).

What does it mean for Youthreach learners?

Through working with others to solve problems 
in real-world contexts, learners develop their 
collaborative problem-solving skills, such as 
communication, listening, interpretation and 
reasoning (Perignat & Katz-Buonincontro, 
2019). They are exposed to a range of 
perspectives, and this promotes positive 
attitudes and tolerance towards ideas that 
differ from their own (Levinson, 2018). These 
collaborative problem-solving knowledge 
skills/life skills and attitudes are important for 
learning, life and future career opportunities. 
Learners should first be encouraged to seek 
and identify problems that are relevant to 
themselves and their community. This aims to 
promote learner engagement and motivation 
(Herro & Quigley, 2017).

Figure 4: A systematic, collaborative approach 
to problem-solving (OECD, 2017; Perignat & 
Katz-Buonincontro, 2019).

1. Seek, identify and define a problem 
based on a real-world context

2. Explore and understand problems 
through observation and research

3. Represent problems in a range 
of ways and develope initial 
explanations (hypotheses)

4. Plan and carry out outcomes 
and solutions

6. Communicate progress in a 
variety of ways

5. Reflect on progress towards from 
different perspectives, consider 
alternatives, identify additional 

information needs
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What does it look like in action?

In this example, learners from Ballymun Youthreach were tasked with the 
assembly of a 3D printer. Learners followed the instructions but encountered 
some flaws in how the mechanisms were moving. Learners communicated 
with each other to define the problem, explore potential solutions, plan and 
carry out solutions and reflect on progress (did their plan work?). Through 
repeated problem-solving as barriers arose, learners constructed a 3D printer 
that was to be used in the STEAM course. 

4. Creativity

What is it?

The fourth characteristic of STEAM Education in Youthreach is creativity. Creativity is a 
process of having novel ideas, which is often associated with the arts, but within STEAM 
education it is inherent across all disciplines (Perignat & Katz-Buonincontro, 2019).

Creativity focuses on developing the creative habits of mind (Figure 5) and the creative 
process puts these creative habits of mind into action. The creative process does not 
always follow the stages in order and lends itself to collaborative work.

What does it mean for Youthreach learners?

Participating in collaborative, creative processes develops learners’ skills and life skills, 
knowledge and attitudes, including the ability to recognise, research, develop and 
evaluate creative solutions to real-world problems. Learners are encouraged to work 
together to explore a range of possibilities and make connections between ideas (Sitorus, 
2016).

• crafting and improving

• reflecting critically

• developing techniques

• co-operating 

  appropriately

• giving & receiving 

  feedback

• sharing the product

• wondering & questioning

• exploring and investigating

• challenging assumptions

• sticking with difficulty

• daring to be different

• tolerating uncertainty

Collaborative

Disciplined

Inquisitive

Persistent

Imaginative
• using intuition

• making connections

• playing with possibilities

Figure 5: Creative habits of mind (JCT, undated)

10 FULL STEAM AHEAD



2  https://www.irishtimes.com/news/chinese-snap-up-irish-design-for-olympics-1.1310178

1. Prepare by researching, gathering, consuming a diverse range of materials that develop 
knowledge and understanding of the problem.

2. Incubate through thinking time, testing out ideas, exploring alternatives, brainstorming  
and discussing with others.

3. Illuminate the problem with breakthrough moments when ideas formed and concepts  
come together.

4. Evaluate the problem through reflection, critique, asking questions and seeking  
other opinions.

5. Communicate the problem and implement solutions through action.

Figure 6: Creative process (Sitorus, 2016)

What does it look like in action?

Returning to the example from Tuam Youthreach, learners were asked to 
design and create “cyanotype images”, developing their creative habits of 
mind. Learners prepared by considering and discussing where and what 
they may be able to gather to make their images. They gathered a range 
of materials for their images and arranged selected objects with care and 
attention to aesthetics. They evaluated their own and others’ final images and 
considered what they might do differently. 
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5. Design Thinking

What is it?

The fifth characteristic of STEAM Education in 
Youthreach is design thinking. Learners use 
design thinking to solve real-world problems by 
creating innovative solutions. The design process 
is used to put design thinking into action. Design 
thinking follows a five-step process (Figure 7).

What does it mean for Youthreach learners?

Learners use design thinking and the design 
process when engaging with the other STEAM 
characteristics, problem-solving and creative 
processes, and develop their skills and life skills, 
knowledge and attitudes towards STEAM. In 
design thinking, learners follow a step-by-step 
process to:

• Empathise: Learners empathise with the potential user and understand the problem 
to be solved, through research, observation, interviews and surveys.

• Define: Learners consolidate the information gathered, state the problem and start 
to consider solutions.

• Ideate: Learners think of a range of potential solutions and then narrow down their 
potential solutions.

• Prototype: Learners develop a prototype or draft of their solution.

• Test: Learners test their solutions, empathise again and redefine in a cyclical 
process.

(Shé et al., 2021)

The 
DESIGN
Process

Empathise

Define

Ideate

Test

Prototype

Figure 7: Design thinking process

What does it look like in action?

Example 1:
In this example, learners working in 3D printing, such as the learners in 
Ballymun Youthreach, were asked to select a pre-existing design for a 
functional 3D object to print from Thingiverse. Once learners printed this 
existing object, they were then asked to research alternative designs and 
use TinkerCAD software to manipulate this design with the aim of improving 
it somehow, either functionally or aesthetically. The learners in Ballymun 
Youthreach focused on keyrings. Using divergent thinking they developed 
multiple alternatives and worked collaboratively to evaluate their designs and 
provide feedback on each others’ work. Based on this feedback, they entered a 
stage of convergent thinking where designs were further refined before being 
printed and tested. The process is repeated if necessary until learners have 
achieved a design they are happy with.

Example 2:
An effective short-term task could involve asking learners to collaboratively 
critique the design of an everyday object of their choice i.e., a chair or a mobile 
phone, giving consideration to the form, function and needs of the user. 
Alternative designs could then be proposed through annotated sketches.
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6. Digital Literacy

What is it?

The sixth characteristic of STEAM Education in Youthreach is digital literacy. Digital tools 
are used to support teaching and learning and to encourage active involvement in the 
learning process. Learners use technology to engage in learner-led inquiry and design 
thinking to explore complex, real-world problems (Department of Education, 2022).

What does it mean for Youthreach learners?

The use of technology promotes learners’ digital literacy skills in a range of areas (Table 
1), including creativity, critical thinking and teamwork. Technology can be used to increase 
learner engagement and motivation.

Table 1: Use of technology for digital literacy (based on Vuorikari et al., 2016 and Law et al., 2018)

Digital Technology, 
Communication Tools 
and the Internet 

Using digital technology to engage in self-directed 
enquiry and developing the learner’s capacity to become 
effective researchers, identify useful information, make 
informed judgements and challenge the multiple views 
they find

Creating Digital Content 
and File Management 

Create and edit digital content, organise and store digital 
information

Communication and 
Collaboration

Effectively interact, communicate and collaborate 
through digital technologies with ethical awareness

Safety

Protect devices, content, personal data and privacy in 
digital environments; protect physical and psychological 
health, and have awareness of the use of digital 
technologies for social well-being and inclusion; 
awareness of the environmental impact of digital 
technologies

What does it look like in action?

Many project-based STEAM workshops will include a research stage. 
Learners will need to conduct effective web-based research to identify useful 
information, make informed judgements and challenge the multiple views 
they find. Technology can support communication and collaboration between 
group members. Digital skills may also be used to collate project work and 
prepare portfolios for assessment. In addition, technology can be used to 
communicate with professionals to support problem-solving and research 
activities. For example, learners may conduct interviews or surveys using 
digital technology. Learners may organise their research findings by creating 
and editing digital content, and organising and storing digital information.
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7. Appropriate Teaching and Learning Approaches

What is it?

The final characteristic of STEAM Education in Youthreach is the use of a range of teaching 
and learning approaches, which allow Youthreach staff to choose approaches that best 
suit the needs of their learners. Approaches are predominantly hands-on and learner-
led approaches but will also include: inquiry-based learning; problem-based learning; 
project-based learning; design-based learning; direct instruction/teaching; collaboration 
and teamwork; authentic learning activities (field trips, visits from experts/industry); 
creating and making (with focus on process and product); work placements and more.

What does it mean for Youthreach learners?

Approaches to teaching and learning in STEAM 
Education in Youthreach aim to promote learner 
engagement and motivation. These teaching 
and learning approaches offer learners the 
space to express their views, have their voice 
heard, have an audience for their views and know 
their views can have an influence (Lundy, 2020). 
Learners learn best when learning situations take 
account of their current skill level, understanding 
and attitudes and values, such as through 
learner-led teaching approaches in relevant and 
familiar real-life contexts. Learning is maximised 
when it is collaborative, allowing learners to 
express their understanding and hear others’ 
points of view (Perignat & Katz-Buonincontro, 
2019).

Figure 8: Model of participation: Space, voice, 
audience, influence (based on Lundy, 2020).

Space Voice
Influence

Audie
nce

What does it look like in action?

Consider the examples already given in terms of the teaching and learning 
approaches they take. There is a wide range of examples of learner-led 
approaches with support and scaffolding from Youthreach staff.

For example, project-based learning can link science, technology, engineering, 
arts and mathematics into a coherent and (potentially) transdisciplinary 
STEAM approach.

Similarly, inquiry methods can be used to explore questions and seek insights 
into problems that intrigue learners. Inquiry may be based on scientific 
methods such as experimentation, secondary research and discussion while 
also including creativity and design thinking (Levinson, 2018).

Other similar methods include problem-based learning and project-based 
learning (Perignat & Katz-Buonincontro, 2019). These methods can be 
used alongside teacher-facilitated learner-collaboration and discussion 
activities, allowing learners to pool their collective expertise and gain a 
deeper understanding through social constructivist approaches (OECD, 
2017). Real-world contexts for STEAM activities can be emphasised through 
authentic learning activities such as field trips and visits from experts, industry 
professionals and entrepreneurs, and work placements (Smyth et al., 2019). It 
should also be noted that there is a place for direct instruction and teacher 
exposition within STEAM educational activities. 
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PART B:  
STEAM Learning Outcomes

Part B of this guide describes STEAM learning outcomes, which 
may also be familiar as learning goals, learning objectives, 
learning intentions or aims. 

STEAM learning outcomes are the knowledge, skills, and attitudes and values towards 
STEAM that learners will develop and are needed to be successful in life, learning and 
careers. Learners use this knowledge, and these skills, attitudes and values, to perform 
competencies to take action by working collaboratively to solve real-world problems 
(Figure 9). Knowledge, skills, and attitudes and values are developed interdependently, 
each supporting the development of the others. Knowledge, skills, and attitudes and 
values include: cognitive foundations, which include literacy and numeracy, upon which 
digital literacy and data literacy can be built; health foundations, including physical and 
mental health, and well-being; and social and emotional foundations, including moral and 
ethical considerations (OECD, 2019).

STEAM Education in Youthreach emphasises the importance of learners developing 
personal and collective agency in settings where they may be typically excluded (see 
Lundy’s model: space, voice, audience, influence from Part A). Competencies may be put 
into action by learners for the benefit of themselves, their communities and society more 
widely by learners are encouraged to explore and take action on problems relating to 
socio-political (situations with social and political factors), ecological and environmental 
issues.

Knowledge
Disciplinary Knowledge

Interdisciplinary Knowledge

Practical Knowledge

Cognitive and meta-cognitive skills

Social and emotional skills

Physical and practical skills

Skills

Attitudes &Values

Competencies Action

Knowledge
Disciplinary Knowledge

Interdisciplinary Knowledge

Practical Knowledge

Cognitive and meta-cognitive skills

Social and emotional skills

Physical and practical skills

Skills

Attitudes &Values

Competencies Action

Figure 9: STEAM learning outcomes as competencies for action (OECD Learning Compass 2030 (OECD 2019))
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STEAM Learning Outcomes: Knowledge
STEAM knowledge is the concepts, facts and figures, ideas and theories which support 
learner understanding of different aspects of STEAM. Content knowledge is theoretical 
knowledge which includes an understanding of concepts and ideas of STEAM, for example, 
the date that an event occurred, or the names of plants. Practical knowledge is procedural 
and based on learners’ experience and practice of activities, for example, the safe use 
of woodwork equipment, or how to present data in tables and graphs (OECD 2019). 
Learners develop their disciplinary knowledge (relating to one of the STEAM areas) as 
an essential foundation for understanding and supporting the development of practical 
knowledge. Learners apply their knowledge in an interdisciplinary way (see Part A: Figure 
3) by exploring the connectedness between the STEAM disciplines in real-world contexts 
(Darian-Smith & McCarty, 2016; OECD, 2019).

STEAM Learning Outcomes: Skills
Skills are the ability to carry out processes. STEAM skills may be cognitive and 
metacognitive (learning about learning) skills. Cognitive skills may be closely linked to 
practical knowledge: for example, categorising garden plants or planning a step-by-step 
approach to a problem. They may be social and emotional skills: for example, the ability 
to listen attentively to others while discussing as a group or displaying perseverance while 
carrying out a challenging task. Finally, skills may be physical and practical, such as using 
a measuring jug to accurately measure the volume of liquid required for a recipe. These 
different types of skills are important to allow learners to be successful in their education, 
future work and life (OECD 2019).

Learners develop discipline-specific skills relating to one area of STEAM and apply these 
skills in interdisciplinary ways in real-life contexts that span STEAM disciplines. For example, 
learners may develop discipline-specific practical skills in science, such as paying close 
attention to a recipe while cooking, carried out with due regard for safety. These skills may 
then be applied while safely carrying out a lab procedure in science. STEAM Education in 
Youthreach encourages learners to develop transdisciplinary skills such as those related 
to creativity.

What does it look like in action? Examples of STEAM knowledge learning 
outcomes:

Content knowledge (science/biology): Outline the main short-term changes 
the body undergoes due to exercise.

Practical knowledge: Accurately describe how to use a high-tech fingertip 
pulse meter to measure pulse rate.

Interdisciplinary knowledge: Using knowledge of the long-term effects of 
exercise, design a personal fitness plan using your choice of app to monitor 
progress. Record and present fitness data using appropriate formats. 
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 Figure 10: Skills summary (O’Brien, 2019, p19)

What does it look like in action? Examples of STEAM skills learning outcomes:

Cognitive and metacognitive (learning about learning) skills: work with others 
to plan how to identify a common problem faced by people your age in your 
local area.

Social and emotional skills: demonstrate a willingness to engage in discussion 
with others about a problem faced by young people in your local area.

Practical and physical skills: use an online survey tool to design and circulate a 
questionnaire about a problem faced by young people in your local area.

Interdisciplinary skills: work with others to discuss a problem faced by 
young people in your local community, then design and circulate an online 
questionnaire to find out more about this problem. 
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STEAM Learning Outcomes: Attitudes and Values
Learners develop positive attitudes and values towards STEAM. These are the principles 
and beliefs that influence the learner’s choices, judgements, behaviours and actions and 
are closely related to learners’ feelings and emotions, known as affective learning (Gao 
et al., 2020). Positive attitudes and values towards STEAM can be developed through 
diverse and inclusive STEAM learning experiences which highlight the relevance of STEAM 
to everyday life and careers. It may be helpful to highlight possible negative attitudes 
towards STEAM and aim to understand the context in which these were formed (e.g., 
school, family, community) and the motivations behind these. This will help to break down 
barriers and promote learners’ STEAM identities including feeling a positive connection with 
STEAM and that STEAM is ‘for me’. Positive attitudes and values towards STEAM influence 
how the learner will acquire and use their STEAM knowledge and skills (OECD, 2019). For 
example, the learner may feel motivated and engaged to take part in collaborative STEAM 
activities in their centre and therefore develop the knowledge and skills learning outcomes 
associated with the session, or they may feel demotivated and disengaged from STEAM in 
life and learning.

More widely, learners are supported to value societal, environmental and global well-
being. Learners’ personal attitudes and values of responsible citizenship allow them the 
agency to effect positive change in their communities. Young people are increasingly 
expected to take part in the global market in their personal lives, education, and future 
careers. This requires attitudes and values that are interculturally aware and sensitive to 
the range of culturally diverse perspectives they will be exposed to (de la Garza, 2018).

Recent trends in technology (e.g., artificial intelligence) have ethical considerations and 
learners require the capacity to evaluate the extent to which technology and digital tools 
impact society and the environment (OECD, 2019)

What does it look like? Examples of STEAM attitudes and values learning 
outcomes:

Personal attitudes and values: Make informed choices relating to my own 
physical, social and mental health.

Social attitudes and values: Feel empowered to communicate effectively with 
health professionals regarding health.

Societal attitudes and values: Feel a sense of responsible citizenship by 
showing respect and fairness in my day-to-day interactions with peers and 
Youthreach staff. 
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PART C:  
STEAM Sessions

Part C of this guide supports planning for STEAM Education 
in Youthreach. 

There are two planning templates available: STEAM in Youthreach scheme plan and 
STEAM in Youthreach session plan. These templates support you to think about and 
plan for modules and sessions that meet the seven STEAM characteristics, promote 
learning that fits within the Youthreach curriculum (learning outcomes) and assess 
learning in STEAM. You may choose to use these templates exactly as they are, as a 
starting point for your planning, or modify and adapt them to suit your own planning 
routine. At this point, it is worth considering who will be filling in these planning 
templates. Individuals, e.g., coordinators or teaching staff, may find it challenging to 
plan STEAM activities on their own, due to the wide-ranging contexts and expertise 
involved. Often a collaborative approach to STEAM in Youthreach, where staff with 
differing subject specialisms come together to plan, makes for a more comprehensive 
plan in which different STEAM areas are more fully considered.

STEAM
Characteristics

A.

STEAM
Learning

Outcomes

B.

STEAM
Sessions

C.

STEAM
Assessment

D. STEAM
Education 

in
Youthreach

21STEAM Education Framework for Youthreach



STEAM Sessions: Scheme Plan
The STEAM Education in Youthreach: Scheme Plan provides an opportunity for you to plan 
a module or series of sessions (e.g., lessons, workshops or activities) to be carried out over 
several weeks or months. There is an example of a completed scheme plan in Appendix A. 
Your scheme plan will include:

1. Name of module

2. Overview

3. STEAM characteristics

4. STEAM disciplines/areas

5. Week/ session

6. Content and context

7. Learning outcomes

8. Assessment and evidence

9. Resources and requirements

10. Further comments

These may be completed in any order. The plan is designed to be flexible to the needs of 
the learners and is likely to change and adapt as you progress through the module. The 
context and content may begin as a broad or unrefined idea to be narrowed down with 
learner input. When considering which of the seven STEAM characteristics to include in 
your module, it may be difficult to recognise all these characteristics in early plans. As the 
weeks progress and you observe more of these characteristics in your STEAM sessions you 
can make note of these to inform future planning. 

STEAM in Youthreach aims to focus on three or more of the STEAM areas over the course 
of the scheme or module. For example, you may choose to combine science, technology 
and art. You will consider the learning outcomes, drawn from curriculum specifications 
and syllabi (e.g., LCA, QQI3, QQI4) or focus on STEAM learning that will support learners in 
learning, life and future work. It is important to consider early on in your planning how you 
will assess learning, what approaches you will take and what evidence of learning will be 
gathered. On top of this, you can also be flexible and gather ad-hoc evidence. You will 
need to consider what resources are available or obtainable for your STEAM module or 
scheme and other requirements such as a certain room or space.
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STEAM Sessions: Session Plan
The STEAM Education in Youthreach: Session Plan supports you to plan single sessions, 
lessons or workshops which contribute to the overall STEAM Scheme/module. There is an 
example session plan included in Appendix B. The session plan prompts you to consider a 
variety of details including:

1. Session title

2. Staff member(s)

3. Class Group

4. Date(s)

5. Learning outcomes

6. Resources (equipment/ materials)

7. Timing

8. Learner activity

9. Role of facilitator

The main body of the session plan asks you to complete the learner activities and 
facilitator role. The timings may be filled in flexibly allowing for learner needs. Consider the 
wide variety of teaching and learning approaches that are suitable in STEAM (see Part A).

23STEAM Education Framework for Youthreach



Formative
assessment 

for
STEAM

Gather 
evidence

STEAM learning
outcomes

Provide feedback
for action

Hands-on,
learner-led
approaches

Peer assessment
(collaborate) and
self assessment

(ownership)

PART D:  
STEAM Assessment

Assessment in STEAM in Youthreach may be summative or 
formative. It aims to support learning, gather evidence and provide 
learners with feedback. 

Assessment approaches are linked to the STEAM learning outcomes; skills and life skills, 
knowledge and attitudes towards STEAM. Summative assessment is a judgement of 
achievement, usually for the purpose of reporting, which is usually conducted at the end of 
the activity, session or module. Examples include a final exam or portfolio.

STEAM Assessment: 
Formative Assessment
The main purpose of formative 
assessment, also known as 
Assessment for Learning (AfL/AifL) 
is to support, rather than report 
on, learning (Black & Wiliam, 2001). 
It aims to make learning visible 
to both the educator and the 
learner, and provides feedback 
for improvement (see figure 11) 
(Reynold, et al., 2020). Formative 
assessment may be carried out in 
a variety of ways, including written 
work, quizzes and tests, classroom 
dialogue, interviews, observations, 
learning portfolios, product designs, 
multimedia presentations, and peer 
and self-assessment feedback.

Figure 11: Formative assessment in STEAM Education 
in Youthreach (JCT, undated)

24 FULL STEAM AHEAD



STEAM Assessment: Feedback
Once the evidence has been gathered, learners receive formative feedback about their 
learning and how to improve further. Feedback works best when it is closely linked to the 
learning outcomes (see Part B), and identifies clear success and achievement and areas 
for improvement. It promotes self-regulation if it prompts the learner to reflect and allows 
time for improvement to take place. Feedback may come from the educator, but equally, 
valuable feedback may come from the learners, in the form of self and peer assessment 
and feedback (NCCA, 2015).

What does it look like in action?

Formative assessment of STEAM attitudes and values:

Learning outcome: Learners demonstrate improved emotional and mental 
well-being in terms of confidence in sharing ideas in a group discussion.

Teaching approach: As part of lessons focused on photography, learners 
watched a short video showing macro photography of a bubbling chemical 
reaction (e.g., envisioning chemistry). Learners are invited to share their ideas 
and questions about what the video showed (science) and how it was made 
(photography).

Teacher comments (evidence): “Overall out of 6 learners, 3 would be 
described as very confident after this session, 2 were confident and 1 was not 
confident. 5 out of 6 learners shared their ideas with the group. All 6 learners 
were attentive and engaged for most of the discussion.”

Teacher feedback example: “You showed great willingness to engage as you 
listened carefully during the group discussion. Next time you might choose to 
share your ideas or questions with the group when asked for your input.”a

Black, P. and Wiliam, D. (2001). ‘Inside the black box: Raising standards through classroom 
assessment.’ Phi delta kappan, 92(1), pp.81-90.

NCCA. (2015). Focus on Learning: Formative Feedback. NCCA. Available at: https://ncca.ie/
media/1925/assessment-booklet-3_en.pdf

Reynolds, K., O’Leary, M., Brown, M. & Costello, E. (2020). Digital Formative Assessment of Transversal 
Skills in STEM: A Review of Underlying Principles and Best Practice. ATS STEM Report #3. Dublin: Dublin 
City University. http://dx.doi.org/10.5281/zenodo.3673365

JCT. (undated). Formative assessment in mathematics: Quick reference guide. NCCA. Available at: 
https://www.jct.ie/perch/resources/maths/formative-assessment-leaflet-pdf.pdf
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Appendix A: 
Example STEAM in 
Youthreach: Scheme Plan

Title: Exploring Light

Overview: In this STEAM project learners will explore several STEAM areas/disciplines while 
focusing on contexts relating to light, sight, camera technology and photography. Learners 
will explore the history of photography and the development of camera technologies, from 
the pinhole camera to modern camera phones. They will develop their understanding of 
the science of light and lenses within the real-life context of photography. Learners will 
develop the awareness and technical skills required to use a camera as a documentation 
tool. They will also explore creative approaches to photography to express their personal 
ideas. There is a focus on building learners’ confidence and working collaboratively. The 
module is designed to use STEAM approaches to develop learning outcomes relating to 
LCA Craft & Design Module 14: The camera – photography (link to specification).

STEAM Characteristics: Real‑world contexts, disciplinary and interdisciplinary learning, 
problem‑solving, creativity, appropriate teaching approaches

STEAM disciplines/areas: Science, technology, arts (history, craft and design: 
photography), mathematics (numeracy)
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Week/ 
session 

Content and 
context

Learning outcomes Assessment  
and evidence

Resources and 
requirements 

Further comments

1–2 Introduction 
to the STEAM 
module: 
Exploring light 
& cyanotype 
printing

Develop an 
appreciation of 
the importance of 
photography to 
modern life.

Work together to 
discuss shared 
interests with 
classmates and make 
plans.

Experiment with and 
become familiar with 
using cyanotype paper 
to create images (craft 
and design process).

Develop an 
understanding of how 
light travels (light and 
shadow) (Science).

Develop the ability to 
identify, collect, and 
categorise relevant 
resources and 
materials (Craft and 
Design).

Work safely by 
identifying safety 
procedures and 
potential health 
hazards (Craft and 
Design/STEAM skills).

Approach: 
discussion/ 
dialogue

Evidence: 
summary notes 
from discussions 
with learners; 
Observations of 
participation and 
engagement.

Approach: teacher 
scaffolding and 
learners producing 
images.

Evidence: learner 
work (images 
produced).

Paper (e.g., 
watercolour 
paper), a place 
to gather natural 
materials 
(garden or 
park), cyanotype 
chemicals (can 
be purchased), 
water, sink/basin/
tub to wash your 
print in, brush or 
paintbrush, gloves, 
perspex sheets 
and cardboard.

This lesson is an 
opportunity to find 
out learners’ prior 
understanding, 
interests and 
potential motivations 
and invite learners 
to collaborate in 
planning.

This is also an 
opportunity for 
outdoor learning 
and exploring 
natural spaces in the 
community.

A risk assessment is 
required due to the 
use of the cyanotype 
chemicals (Ferric 
Ammonium Citrate 
& Potassium 
Ferricyanide) which 
are irritants to the 
skin and eyes.

In this lesson, 
learners create 
images using 
cyanotype paper 
and natural 
materials (e.g., 
leaves) exposed to 
light.

3–8 The 
development 
of camera 
technology: 
from the 
pinhole 
camera 
to camera 
phones.

Appreciate the impact 
of new technologies on 
society.

Understand how 
light travels through 
different materials 
(including lenses).

Study historical 
developments and 
applications of 
photography.

Explore contemporary 
practices and trends in 
photography.

Approach: 
observation 
and teacher 
support during 
collaborative 
problem-solving.

Evidence: 
photographs and 
observations of 
participation and 
engagement. 
Learners’ work 
(e.g., written 
notes/sketches) 
or products (e.g., 
model pinhole 
cameras/
photographs). 

Camera Obscura 
materials: a room 
that can be turned 
into a dark-room; 
insulation tape; 
craft knives; black 
card; lenses of 
varying sizes.

Pinhole camera 
materials: 
cardboard; 
insulation tape; 
craft knives; 
black paint; view 
YouTube clips.

Learners’ own 
mobile phones 
and older 
camera phones if 
available. 

These lessons invite 
learners to consider 
the development 
of camera 
technologies from 
the earliest pinhole 
cameras through 
to smartphone 
technology.

They work together 
to problem-solve, 
with teacher 
scaffolding, to 
build a camera 
obscura and pinhole 
camera. They 
move on to using 
their smartphone 
cameras. 
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Week/ 
session 

Content and 
context

Learning outcomes Assessment  
and evidence

Resources and 
requirements 

Further comments

8–10 The Project: 
Learners’ 
personal 
response.

Progress initial design 
ideas into final work.

Prepare and organise 
work for an exhibition 
or showcase of work 
done.

Develop the 
confidence to talk 
about the learners’ 
own work.

Pinhole cameras; 
personal phone 
cameras.

In these lessons, 
learners carry 
out their choice 
of activities with 
a camera type of 
their choice (e.g., 
cyanotype, pinhole, 
smartphone).

12–13 Showcase and 
evaluation.

Present and describe 
the final work with 
confidence.

Describe the functional 
and aesthetic qualities 
of their completed 
work.

Demonstrate 
knowledge by 
evaluating learner’s 
own and others’ final 
work through written or 
verbal comments.

Approach: 
observation of 
exhibition and 
presentations.

Evidence: videos, 
photographs 
and notes about 
presentations. 
Learner work 
(portfolios and 
final work).

A4 paper, glue, 
scissors, stapler 
etc.

Room available 
for a photography 
exhibition.

Invited guests 
from the 
community where 
possible. 

In these lessons, 
learners display 
their work within 
the centre or 
community. Learners 
self and peer-
evaluate their and 
others’ work.
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Appendix B: 
Example STEAM in 
Youthreach: Session Plan

Title: Exploring Light

Session title/topic: Introduction to the STEAM module: Exploring light & cyanotype printing

Staff member(s): YR Staff member 1

Class Group: LCA1

Date(s):

Learning outcomes:

• Develop an appreciation of the importance of photography to modern life.

• Work together to discuss shared interests with classmates and make plans.

• Experiment with and become familiar with using cyanotype paper to create images 
(Craft and Design process).

• Develop an understanding of how light travels (light and shadow) (Science).

• Develop the ability to identify, collect and categorise relevant resources and 
materials (Craft and Design).

• Work safely by identifying safety procedures and potential health hazards (Craft 
and Design/STEAM skills).

Resources (equipment/materials):

• Poster paper (for initial discussion).

• Prompts for discussion (e.g., old photographs and cameras).

• A place to gather natural materials (garden or park).

• Containers for gathered materials.

• Cyanotype equipment: paper (e.g., watercolour paper), cyanotype chemicals (can 
be purchased), perspex sheets and cardboard, water, sink/basin/tub to wash your 
print in, brush or paintbrush, gloves.

• Powerpoint or worksheet with instructions.
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Timing Learner activity Role of facilitator

0–15mins Learners participate in group discussion 
about their prior knowledge and 
experience of photography. 

The facilitator leads a discussion by asking questions 
and inviting comments and questions.

The facilitator may steer discussion towards the 
history of photography and the development of 
modern camera technologies.

The facilitator may choose to use a large piece 
of paper to make notes or mind-map about prior 
understanding or experience to display. This can be 
referred to and added to later in the project. 

15–45 mins 
(longer if the 
learners need 
to walk or travel 
to the outdoor 
area)

Learners may be allowed to make their 
own cyanotype paper or be given pre-
made paper.Learners consider where 
and what they may be able to gather to 
make their images. They should have a 
loose plan before going outside.

Learners gather materials for their 
images (e.g., leaves, seeds, grasses, 
small flowers and other bits).

The facilitator introduces cyanotypes and 
demonstrates how blue paper is formed using 
the two chemicals ferric ammonium citrate and 
potassium ferricyanide (Science).

Show an example and ask for ideas of how this 
might have been made.

Discuss and outline the plan for going outside to 
gather materials.

Supervise learners outside gathering materials. 

45 mins–1 hr Learners arrange their gathered objects 
on the perspex with care and attention 
to aesthetics.

Learners clip the perspex sheets on the 
cyanotype paper and cardboard. 

Introduce the series of upcoming steps and 
questions to ensure understanding (e.g., indoors, 
outdoors).

Facilitator demonstrates how to make their 
cyanotype images and reminds learners about safe 
use of equipment.

When learners are ready the facilitator darkens the 
room and hands out a sheet of cyanotypes paper 
and cardboard to each learner. 

1hr–1hr15 mins Learners go outside again and lay 
their images in the sunshine (e.g., on a 
table or dry ground). They should leave 
these for around 2 minutes, checking 
frequently for changes to the paper. 

Supervise learners outside. 

1hr15–1hr 
45mins

Learners go back inside and must work 
quickly to unclip their work and put it 
in a large tub of water to preserve the 
image. 

Supervise learners as they carry out activity. 

1hr45–2hr Learners participate in group discussion 
about the process and their final 
images.

The facilitator leads a discussion by asking questions 
and inviting comments and questions.

E.g., How did you find the process? What did you 
enjoy? What would you do differently next time?  

The facilitator may link this back to the earlier 
discussion by making notes on the large paper that 
was started at the beginning of the session. 
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Reflection (to be completed after the session):
There is no right or wrong way to reflect on your practice. You may ask yourself “What went 
well?” or “What would you like to improve on?” You may choose to consider the prompts 
below:

• STEAM characteristics

• STEAM learning outcomes (skills and life skills, knowledge, attitudes and values)

• Assessment approaches and evidence of learning

• Next steps or changes to plans

E.g., Overall it was very successful and the images turned out great. At first, the learners 
were not very confident with what they were supposed to be doing. There was lots of “I 
don’t know what to do” but after they got started they really got into it. They were chatting 
with each other about the objects they would gather and at the end they admired 
each other’s images. Next time I think I will be more organised with the equipment and 
give clearer instructions before I let the learners start gathering equipment. I might 
also include and record some more formal peer evaluation (basic written or verbal 
comments) about their images.
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