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Preamble
In 2020, one of the most needed competences for people in jobs will be problem solving. In this Train
the Trainer module we will focus on increasing the knowledge, skills and mindset of European youth
workers to integrate digital problem solving in their daily work with young people.
Why is problem solving important? When...
1. critical thinking, problem solving and computing (the process of using computer technology to
complete a given goal-oriented task) are combined,
2. a person supports the young person in making decisions, innovate and find solutions,
...this can improve the quality of life of young people and prepare for the fast changing future.
We have worked on a powerful 5-step formula for young people for solving complex and open-ended
problems. It will support young people to check if a computer or technology can support designing a
solution for the problem. Not only solving the problem once, but immediately thinking about a way to
solve it for the future too.
We believe that youth workers can integrate digital practices in their daily work with young people and
are able to support the introduction of digital problem solving ideas. This will enhance young people’s
content knowledge and build their confidence and competence in digital problem solving. By integrating
the steps into situations outside school, young people can develop problem-solving and critical-thinking
skills, and are empowered for success in their working life.
We recognise that digital problem solving skills presented in current frameworks like Digicom 2.1 are
often not only new to young people, but to youth workers and educators as well.
We see digital problem solving not as a current expectation of knowledge, but rather the beginning of a
road map to help youth workers and young people identify strengths and weaknesses. And having
digital problem solving skills can support professional development and increase job opportunities for
young people with fewer opportunities.
The digital problem solving module is not a one-size-fits-all module, but a recognition that these
competencies present different opportunities for personal and professional growth and goal-setting.
Main objective: This module aims to provide support for youth workers to gain the understanding, skills
and attitude to support young people with lower digital skills to identify their competence gap in
problem solving and to help them develop the skills, to solve abstract problems in digital environments,
and to use digital tools to take initiative and work (when possible) independently.
The aim is not only to support young people in establishing ‘what digital problem solving is’ but also
‘what it could be’. In this module we
-

seek to support people working with young people with a distance to job opportunities to
recognise where in their activities digital problem solving is already happening;
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-

will identify (digital) opportunities in the already existing daily work of youth workers and/or
young people where digital problem solving could be used;
will make the (digital) opportunities more explicit;
will show and develop with youth workers new ways to deepen learning;
will use the digital problem solving steps;
will show a few offline activities when working with young people to let them experience,
understand, reflect and apply problem solving;
will offer a few reflection moments for youth workers. These reflection questions can be found
at the � symbols through this document.

In this module it is not necessary to use programming or coding, but programming and/or coding can be
a great way to understand what is possible in the digital world. Learning to write code is not an objective
of this module. However, if you are able to use it, please do use it in your work with young people, and
support colleagues with this too. A free website that we can recommend is
https://www.codecademy.com
Every person has different problems and situations to solve. Not for everybody is a specific situation a
problem. That is why we focus in this module on learning how to solve a problem without specifying
what the problem is. In the online platform for young people that is connected with this module we will
share a few tasks to understand the different steps in problem solving. Though each young person will
define for themselves what the problem is, probably they can define them while working in the other
modules of the online platform. Problem solving is a common thread through all modules of the online
training.

Problem solving via well defined steps
One of the ways of learning how to approach and how to solve digital problems is via well defined steps.
As a basis for the creation of these steps we have used the method of computational thinking. What is
computational thinking? We like to see it as an essential skill which shows that someone is able to solve
a problem in a creative way by using digital tools. A condition for computational thinking is the learning
of a programming language which will contribute the understanding of the mechanisms behind
techniques and devices. In this module we will not teach programming language, although we are aware
that it will be a skill that young people need. It is important to understand how digital information is
created so that you as trainer and the young people you work with can use computers for problem
solving, for thinking in steps and in which order the necessary data needs to be used. Computer
technology in the search for solutions means that you need to understand algorithms (a set of
instructions from a starting point to reach a certain goal) and procedures (a collection of activities that
must be done in a certain order).
These days computing (any activity that uses computers) touches every aspect of our lives. From how
we connect with other people, to how we get from place to place, to how we teach and interact with
young people. Besides this, many employers are struggling to fill job vacancies with youth that have a
global view, and have skills which are a combination of physical assets and digital technology. Youth
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need to see the possible opportunities and welcome the opportunities that are arising, being creative to
solve problems and use critical thinking to find the best solutions.
It becomes more and more important that the young people we as youth workers work with, leave our
activities ready to be effective in a world where computing (any activity that uses computers) impacts so
much of their daily lives. Regardless of the path or profession they move towards, they will undoubtedly
need to be not just comfortable using digital technology, but proficient at creating with technology, and
at creating digital technology itself! By integrating computational thinking into youth work, you can
support young people in developing the problem-solving and critical-thinking skills they will need to be
more effective in their futures.
� Reflection: One of the objectives of this Module on Problem Solving is to provide advice and guidance
for how you can help young people during youth work activities to begin to develop or expand a digital
problem solving mindset. Can you identify activities you’re already doing that involve a digital problem
solving mindset?
� Reflection: Let’s continue by watching a video from the https://www.iste.org which touches more on
what computational thinking (digital problem solving in steps) is, and why it’s so important for today’s
young people to develop digital problem solving.
While watching the video https://youtu.be/VFcUgSYyRPg , please reflect on the following questions:
-

Are there any statistics that stand out to you or surprise you?
Are there ways you’re already integrating the skills that are talked about?

Now that you’re starting to get a little excited about this digital problem solving, or at least you haven’t
stop reading �, let’s make sure we’re all on the same page with the words and terms we’re using. No, it’s
not as fun as programming a robot to bring you coffee every morning, but it will help down the road!

Dictionary
Computing: any activity that uses computers
Computational thinking; (CT) is a problem solving process that includes a number of characteristics and
dispositions. CT is essential to the development of computer applications, but it can also be used to
support problem solving across all disciplines, including the humanities, math, and science. Students
who learn CT across the curriculum can begin to see a relationship between academic subjects, as well
as
between
life
inside
and
outside
of
the
classroom.
Retrieved
from
https://computationalthinkingcourse.withgoogle.com/unit (19-07-2019)

Decomposition: Breaking down data, processes, or problems into smaller, manageable parts.
Pattern recognition: Observing patterns, trends, similarities, and differences across data.
Abstraction: Identifying the general principles that generate these patterns.
Algorithms: a method of using a step by step process.
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Algorithm design: Developing the step-by-step instructions for solving this and similar problems.

How to recognise that a young person is an effective digital problem solver?
-

the young person shows a research attitude
the young person can recognise and acknowledge problems
the young person has skills to ask important questions and is able to answer important
questions
the young person can use solution strategies
the young person can take decisions and explain why s/he has taken this decision towards the
solution
the young person can generalise the problem solving process so it is also applicable for other
situations

How to create an activity where a young person can learn (digital) problem solving?
-

the activity needs to have as much as possible an authentic problem or question with a not yet
known solution/outcome (for the young person).
the young person gets the opportunity to define/analyse the problem (in a more effective way).
the young person gets the opportunity to use digital problem solving techniques
the young person gets the opportunity to gain new knowledge
the young person gets the opportunity to research different solution pathways
the young person gets the opportunity to take reasoned decisions about the final solution
if there is a connection with a desired job, the young person gets the opportunity to use subject
specific knowledge and skills in the learning task.

Young people who are able to recognise patterns are more able to work efficiently and do a better job at
making predictions. Besides this they are better able when they want to design algorithms. Young
people in youth work activities are already working with patterns. For example when looking at art,
people can look at similarities in different artworks, in music writing and listening people can find
themes or use of words used as important to express yourself. When people log in on websites they
follow the same steps to log in. During the completion of a piece of art, you often have to follow the
same steps for safety. In life skills activities, for example, you ask young people to be aware of what you
are doing every day, or every week. Regardless of the subject, it is important that you as youth worker
support the young people you work with, with recognising these patterns. While doing this, you support
them in using their computational thinking skills and/or problem solving skills. You can also express
these skills as mapping.
� Reflection: Think about a problem that you have faced in your youth work , and reflect on:
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Did you run into any challenges with this activity? If so, how did you overcome them? Can you think of a
way you might be able to implement this activity (or a similar one) in your own youth work activities? If
so, where/when/how might you implement the activity?

Steps in problem solving
Problem solving thinking and The young person
acting
Identify and explore problems

Knows that there are problems of a different nature and that
many problems can be solved with or without digital tools
Recognises situations in which a question or problem exists, can
indicate what is unclear
Can indicate in which situation the problem or question arises

Analyse and define problems

Can name elements of the problem and formulate sub-questions
Can formulate a problem and describe the difference between
current and desired situation

Know and generate troubleshoot Know that there are different troubleshooting strategies and you
strategies
can indicate the different steps
Can generate troubleshoot strategies on the basis of the problem
statement
Analyse and
strategies

select

solution Can analyse which (digital) solution strategies fit the problem
statement
Can appoint criteria to select from the proposed solution
strategies appropriate to the problem statement.

Generate different solutions

Can think in different directions to find solutions
Can think in patterns to solve problems systematically
Can make connections and in this way create models that are
relevant to solve problems
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Can take amplified decisions

Can assess the proposed solutions in relation to the original
problem
Can reason out why the proposed solution(s) fit the original
problem

Apply and evaluate the solution

Can apply the proposed solution in practice
Can assess the proposed solution in combination with the problem
Can look back at the different steps and evaluate

https://www.kennisnet.nl/artikel/computational-thinking-op-een-creatieve-manier-problemenoplossen/
(19-08-2018)
https://edu.google.com/intl/nl_ALL/computer-science/organizations-we-support/?modal_active=none
(19-07-2019)
https://www.microsoft.com/en-us/education/education-workshop/default.aspx (19-07-2019)

Overall, our hope from this module is that you will be able to use digital problem solving concepts in
your youth work practice right away. Instead of creating all-new activities, digital problem solving can
be used in many of your current activities. The following information will give you some ideas on how
the elements of digital problem solving can be applied across different subject areas.

Examples in youth work where digital problem solving is used:
-

-

-

Trying to speak with a peer that is new in the country and learning and teaching each others
language with support from a translator app on a mobile phone
writing a rap text (repetition) and being stuck with rhythm and a specific part of the text
in environmental projects looking at the water reservoir to check how much the water level has
fallen the last month, writing this down in an excel sheet and see when the plants need to have
extra water given by humans
talking with a young person with a real life problem, breaking it down into smaller steps, see if
you can recognise patterns or trends (recognise bias or assumptions), what are principles or can
the person search online to see how other people responded to it.
talking with young people about political situations and finding similarities and differences in
political leaders, creating timelines about when similar things had happened in history
cooking classes : lumps out of sauce
Finding symbols and rituals in their daily life and search online to find out their history, how they
started, where they come from?
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� Reflection: In your own words, what does digital problem solving mean to you? What is one specific
new way you could integrate at least one of these components in an upcoming youth work?
How to integrate digital problem solving in youth work projects
As problem solving is a fundamental skill it is important during youth work activities to recognise
opportunities where young people can apply digital thinking and acting and to use the ability of young
people to recognise the opportunities.
As youth worker you:
-

-

evaluate and use problem solving techniques, resources and tools that meet the needs of the
participants
empower young people to use the capacity that they already have and challenge them to go a
little bit further in learning within their courage zone
know and are able to use a variety of different approaches to support the young people to map
and frame their problems in a way that they can use the (digital) problem solving steps or
patterns/algorithm to be performed at a computer
establish criteria for evaluating digital problem solving activities that the young person has used
and support the young people to use words for the achievements they have made and
competences they have gained.

Attitude of the youth worker to teach digital problem solving
-

"I don't know...what do you think you can do to solve it?"
“I would consider whether…”

Encourage and try to stretch the digital problem solving thinking and skills. And always look at where the
young person is, where this person needs support, help them stay in the courage zone.
When digitally solving problems young people also use other competences that are worth
acknowledging and recognising, for example (International Society for Technology in Education (ISTE)
and the Computer Science Teachers Association (CSTA) 2011):
-

confidence in dealing with complexity
persistence in working with problems that stretch their comfort zone
tolerance for ambiguity
the ability to deal with open ended problems
to work and communicate with others to achieve a common solution or objective

Digcomp 2.1 Framework and Open Badges
Problem solving in the Digcomp 2.1 framework means: To identify needs and problems, and to resolve
conceptual problems and problem situations in digital environments. To use digital tools to innovate
processes and products. To keep up-to-date with the digital evolution (Carretero Gomez Stephanie,
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Vuorikari Riina, Punie Yves, 2017). Retrieved from https://ec.europa.eu/jrc/en/publication/eurscientific-and-technical-research-reports/digcomp-21-digital-competence-framework-citizens-eightproficiency-levels-and-examples-use
Digcomp 2.1 Module problem solving is divided into 4 competences, during your activities you can
consider if you want to name specifically these competences to your learners. To let them recognise and
acknowledge what they are able to do concerning digital problem solving. In this way learners learn
what to say about their digital problem solving skills during interviews to future employers.
DigComp 2.1 Framework

Competences

5.1 Solving digital problems

To identify the digital problem you face;
Ways to solve a problem
Awareness of the options you have when solving digital problems
Tools to use to solve a problem
collaborating with others when solving problems
Collecting information about a problem through (online) articles,
experiments, interviews, surveys or websites
To create a broad knowledge of websites that could help you
solve a problem
which audience to approach when doing a survey/interview
How to conduct a proper interview
What to do when you have collected your data
Which tools to use to present your data
How to find patterns
How to create a conclusion
Share information about a problem in charts and tables
Share the information that you have collected with other people
Which tools to use to share information

5.2 Identifying your needs.

What are needs
Divide a task into smaller tasks
Describe a task that will support you with solving the problem
Divide a task into smaller tasks
Reduce the complexity of a problem (make the problem easier or
simpler)
Keep your focus on the main problem
Solve the problem or achieve a particular purpose, by drawing up
a series of ordered steps

5.3: Creatively
technologies

using

digital Explanation of digital technologies
Which online tool(s) you can use to solve a problem
Identify a digital problem and solve this by using an appropriate
tool
How to use this tool
The advantages of using a digital tool for solving problems
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When to use a digital tool like Mentimeter, Nearpod, Mindmaps,
Popplet
5.4 Identify digital competence What is a digital competence gap
Description of digital development
gaps.
Being proactive
Define a (new) digital development that you haven’t used before
Explore if you can use the (new) digital development to solve a
problem

Lessons learned while working at the problem solving module with learners.
During our own practicing phase ‘digital problem solving’ with young people we have learned some
lessons that we gladly share:
-

-

-

-

Not for everybody is it a nice challenge to solve problems at first. Quite often it causes
resistance, uncertainty and it is necessary to persevere and overcome initial fears. Fort learning
to be fun and to overcome and support the less fun parts of learning to use the steps for digital
problem solving, it can be helpful to combine online and offline activities to experience, reflect
and understand and to apply problem solving in different ways. This can support the
development of what has been learned into a habit in the youth worker and young people's
behaviour. We have included some activity examples of offline problem solving in groups that
can be used as energizer, giving peers feedback on behaviour and to understand where personal
pitfalls are in problem solving strategies.
Through digitalisation we have entered a fast changing new world, the digital world. Some
Youth Workers aren’t used to using digital language and digital tools and can feel resistance. It is
useful to check and chat about the needs of young people and what is the best way to connect
with them. How does the digital society work for them? What can they do with it? How can
young people use it to their benefit?
In our very first workshop we worked with a group of young people with many challenges in
daily life. Our idea was that starting with a problem solving workshop would support them
immediately. Though when problems are huge and wide-spread, perhaps starting with problem
solving as the first part of a longer course was perhaps a bit too much wishful thinking.
Trainer/youth workers needed to break down large problems into smaller, more manageable
tasks.
Think about the target group you work with; when the target group is coping with huge
problems opening chats about problem solving, can become more challenging.
Working with activities and using applications on phones as part of the learning environment
brings a very nice learning attitude. A world of accessible learning materials is always nearby.
And when we grab phones regularly during activities, young people are more and more finding
their own ways to learning opportunities. By doing this with young people together, we as
educators have learned so much from young people!
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FROM THIS PART THE TRAININGS MATERIAL FOR YOUNG PEOPLE STARTS
5 STEP GUIDE TO DIGITAL PROBLEM SOLVING
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Form for young person to describe a problem and solving it:
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When describing your problems you will notice that they are usually all of a different nature. But as you know by n
support you in finding a solution for your problems.
Try to describe your problem in less than 40 words.
…………
Try to indicate in which situation the problem or question arises.
………….
Now, try to break down your problem into small pieces. Try to use 20 words.
………..
Try and create a mind map about your problem. Use
Here are some questions to help you with your mind
Where does your problem come from? What frustrates
problem? What will the result be when your problem is
………..

different c
map.
you? Who
solved? Et

Going back to question 1, think about the current

problem y

………….

Now we are going to have a look at ways to solve your problems. Try and put your computational thinking cap on for t

Think of two (at least one!) strategies that can help solve your problem.
………….
(Once you have done this by yourself, you can ask for support from a peer, teacher, youth worker, etc.)

Can you find recurring patterns in your problem that might help you solve future problem(s) systematically?
………….
Trial and error. Try out a few strategies that you have learned. Add these strategies to your mind map.
…………

Remember! Don’t give up - Grow; and sharing is caring! Good luck and happy problem solving :-)
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