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Glossary of Terms 

Term Definition 

WP Work Package 

STEM Science, technology, engineering, mathematics 

STEAM Science, technology, engineering, art, mathematics 

Non-formal 
Science Learning 
(NFSL) 

Science learning which occurs outside formal 
education, but which has an intended learning 
outcome - the activity is designed to promote 
science learning in some manner 

Informal Science 
Learning (ISL) 

Science learning which occurs in activities not 
always explicitly designed as learning experiences 
(in terms of objectives, time or support), but 
which contain an important learning element. 

Testbed 
Educational 
Programmes 

Existing educational programmes of 8 SySTEM 2020 
partners where tools for assessment, accreditation 
and self-evaluation were tested. 

Self-Reflection 
Tool 

A self-assessment tool for the understanding and 
use of 21st century skills based on self-reflective 
questions. 

Self-Evaluation 
Tool 

A self-assessment tool for the understanding and 
use of 21st century skills based on a semi-
structured self-evaluation by the learner. 

Credentialisation 
tool 

A tool that offers tokens of acknowledgment 
(certificates, badges) related to practicing a 
technical or cognitive skill. 

21st century 
skills 

Competencies that do not pertain to a specific 
domain of knowledge, but are transversal 

4Cs 4 core 21st century skills: Communication, 
creativity, collaboration, communication 

4Rs 4 levels of reflective assessment: Reporting, 
relating, reasoning, reconstructing 

Pilot trial 
(Phase 0) 

June - August 2019 

Trial Phase 1  September 2019 - March 2020 

Trial Phase 2 March 2020 - January 2021 
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1 Introduction 

1.1 SySTEM 2020 Project Objectives 

The SySTEM 2020 project is developing a deeper understanding of the where, when and how 
of non-formal science learning across Europe, primarily through exploring the learning 
ecologies of a significant number of young people across 18 participating countries. 

The second main goal of the project is to delve deeper into the nature of learning that happens 
in transdisciplinary approaches to science learning, by working closely with participants, 
practitioners, educators and communities. Through this work, the project has developed 
design principles for equitable out-of-school STEM learning programmes, and guidelines on 
how learning in these contexts could be evaluated and formally accredited. 

The project has five main objectives: 

O1 ASSESS To generate a thorough, extensive and widespread overview of non-formal 
and informal science learning in Europe that contributes to the knowledge base of 
science with and for society. This investigation occurred at the level of individual 
learners and organisations operating in this field. 

O2 UNDERSTAND AND IDEATE To involve stakeholders including learners from a diverse 
range of backgrounds in the definition of the main challenges regarding science 
learning outside classroom and to co-design ideas and concepts that support the 
acquisition and recognition of scientific knowledge in non-formal and informal learning 
settings. To assess the learning effects, the quality and any visible impact of non-formal 
and informal science education on European citizens. 

O3 DESIGN, DEVELOP AND EXECUTE new tools and frameworks and practices for 
implementation in non-formal learning programmes. This activity is supported by 
technology that can be used by STEM learners in both non-formal and informal settings, 
which includes a credentialisation tool. This will be developed in WP5 — DEVELOP + 
EXECUTE: Design + test innovative tools for science learning. 

O4 REFLECT AND EVOLVE To analyse results from initial roll out of new practice and 
build on this within immediate practice amongst partner groups. Evaluate the success 
and learnings of the tools developed and improve their efficacy through an iterative 
design process in collaboration with partners. 

O5 ENGAGE AND INFORM Communicate and disseminate the critical findings of this 
project. 

1.2 SySTEM 2020 WP5 Specific Objective: 
DEVELOP & EXECUTE   

Within SySTEM 2020, the specific objectives of Work Package 5 — DEVELOP + EXECUTE (WP5) 
were to design, develop and implement a number of research tools and frameworks to better 
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guide and improve the overall practice of a number of sites of non-formal STEM learning. We 
investigated potential tools for assessment, accreditation and self-evaluation, primarily by 
learners but also by educators. These tools and frameworks can be implemented within a 
variety of sites of non-formal learning. These research tools were co-created in response to 
challenges identified by practitioners and participants, and we propose that they will be 
applicable to the unique challenges of this field beyond the duration of SySTEM 2020. 

The tools were deployed to 8 practice partners as an addition to their existing educational 
programmes, to allow for their testing in multiple relevant environments, as well as generating 
comparable data for the ethnographic study in these varied locations across the European 
Union and two Horizon 2020 Associated Countries (Serbia, Israel), with very different groups 
of learners. These testbed education programmes included five-day art-science programmes 
(SGD), science summer camps (CPN), and museum visits with energy labs workshops (MUST). 
Section 4 of this document provides detailed information on all of the SySTEM 2020 testbed 
education programmes. 

2 Theoretical Background 

2.1 SySTEM 2020 Conceptual Framework 
The SySTEM 2020 project conducted a literature review of the existing non-formal and informal 
learning frameworks, identified the gaps in the field, and finally proposed a consolidated framework 
that provided the basis for future work in this project, including work on WP5 (Roche & Kapros, 
2019). 

There was no clear and obvious existing framework that was deemed as suitable for the 
SySTEM project to use from the literature. Amongst several definitions of formal, non-formal, and 
informal learning frameworks, the one by the National Centre for Vocational Education Research 
of Australia (NCVER 2013/17) presented in the table below was selected for SySTEM 2020.  

 
Source Formal Informal Non-Formal 

NCVER 
(2013/17) 

Learning that takes 
place through a 
structured program 
of instruction which is 
generally recognised 
by the attainment of a 
formal qualification or 
award (for example, a 
certificate, diploma or 
degree).  

Learning resulting from daily 
activities related to work, 
family or leisure. It is not 
organised or structured (in 
terms of objectives, time or 
learning support). Informal 
learning in most cases is 
unintentional from the 
learner's perspective. It 
typically does not lead to 
certification.  

Any organised and sustained 
educational activity that does not 
correspond exactly to the 
definition of formal education.  
Non-formal education may 
therefore take place both within 
and outside educational 
institutions, and cater to persons 
of all ages.  

Table 1 - NCEVER (2013/17) Definitions of Formal, Non-Formal, and 
Informal Learning 
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However, it was recognised that many partner activities can exist in a spectrum between non-
formal and informal, as non-formal learning implies specific learning objectives and intentionality, 
while informal learning may or may not include specific learning objectives and intentionality. Even 
though many activities in SySTEM 2020 clearly fall under the non-formal learning definition, the 
definition was not originally conceived for STEM. This non-specificity raised a need for a) flexibility 
in terminology, b) inclusivity in aspects not covered by the definitions, and c) the uncertainty about 
the existence of learning objectives in an activity, led to the term non-formal learning to be 
colloquially used in the project as an umbrella term for activities that may be in the spectrum between 
non-formal and informal learning (see Section 3.2.2 for an explanation). 

2.2 Pedagogical Background 

2.2.1 Skills & Competencies Assessment in 
Education 

Skills and competencies have always been an important component of performance in 
learning, working, and leisure. With the recent rise of online technology and knowledge-worker 
economy, there is an increased interest globally in “soft” or “transversal” skills. These may 
include communication, creativity, collaboration, or any other skill that is related to the 
characteristics of an individual and not their knowledge about or expertise in a specific task or 
discipline. While soft skills have received interest in the past, currently the specific knowledge-
based situation has made some soft skills more desirable than others—these are sometimes 
called “21st century skills”. The World Economic Forum1 identifies the top skills for 2025, and 
key areas are critical thinking, collaboration, learning abilities, and technology use or 
development. 

In this context, the SySTEM 2020 project took a research-practice approach to the activities 
of WP5, to identify and better understand the development of 21st century skills within non-
formal science learning for youth.  

Concerning assessing 21st century skills in education, the most prevalent international 
assessment is the Programme for International Student Assessment (PISA), developed by the 
Organisation for Economic Co-operation and Development (OECD). The PISA tests are 
administered through the formal education systems in over 80 countries every three years, 
and provide comparative data on the reading, mathematics and science test achievements of 
15 year olds. In 2015, a computer-based collaboration activity was introduced to the PISA test 
(OECD, 2013). The task consists of an online activity where a pair of students share resources 
to achieve a goal (i.e. keep fish alive in a fish-tank). Even though individual learners are not 
scored, the results are quantified and turned into ranking per country; thus used for 
comparison and competition, and bearing some shortcomings that come with summative 
assessments. Additionally, their results are operationalised in a way which seems to favour 
some cultures over others (Kapros, 2019). 

The Assessment and Teaching of 21st Century Skills (ATC21S) project (2009-2012) also focused 
on capturing these skills within an educational context. This project focused also on 

                                                
1 https://www.weforum.org/agenda/2020/10/top-10-work-skills-of-tomorrow-how-long-it-takes-to-learn-them/  

https://www.weforum.org/agenda/2020/10/top-10-work-skills-of-tomorrow-how-long-it-takes-to-learn-them/
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collaboration, in which an online activity was given to a pair of formal-education learners; 
however, the learners were given different and complementary information, and had to 
communicate in a meaningful way to complete their task. The actions of the learners were 
captured by the software and operationalised as data scored against a rubric. 

Both of these projects are large scale international assessments. In a European context, the 
Grading Soft Skills (GRASS, 2016) project examined rubrics for assessing soft skills in formal 
education, grading skills in tasks such as computer programming, designing media material 
(such as a newspaper front-page), but included some activities such as conversations with the 
teacher. To capture the grading they used digital badges for either the STEM skills or the soft 
skills. 

Specifically connecting the job market and soft skills, the SkillsMatch (2017) project created a 
framework where a jobseeker’s soft skills profile was used in a model that provided 
recommendations for online courses that would help a jobseeker improve their weaker soft 
skills. 

Other ongoing Erasmus+ projects which show promising activity in this area are AssessMake21 
(2020), which focuses on 21st century skills for digital making activities (computer 
programming, robotics, electronics etc) in both school-based and non-formal makerspaces, 
and ATS STEM (2020), which specifically aims to provide support to educators to assess 
transversal STEM skills and competencies with a number of frameworks and practical tools 
(Butler et al., 2020).   

Task-based assessments have been challenged (Murphy, 2010), as they often treat skills as 
independent of each other. In addition, it is possible that the observed results are a matter of 
task-design as a co-dependent variable to the actual learner skills. Other challenges in 
assessing skills include the lack of explicit instruction of skills, which may result in either lack 
of awareness among the learners about the content of the skills, or to a lack of expressive 
means around the skills even if they are generally aware of them. Finally, whilst lacking an out-
of-the classroom focus and remaining task dependent, some STEM projects have included 
types of formative assessment including skills, and have discovered that a challenge lies in the 
digital nature of e-Portfolios and the effort required to maintain them (SAILS, 2015; ATS STEM, 
2020). 

A smaller-scale project (Kipp, 2018) that tried to address these challenges was SkillTrack!. This 
project took place in schools in Ireland and the USA, including special education schools. This 
project provided a task-independent and academic-level independent self-assessment 
framework, which included elements of gamification. As it was self-assessment, it was 
completely formative and did not operationalise in quantified results, but qualitatively. The 
positive project evaluation showed benefits over task-based assessment for 21st century skills. 

Summarising, task-based or task-independent, 21st century skills assessments have typically 
been narrow. Their design has been top-down, which may have excluded the voices of specific 
learning contexts (i.e. uncommon practice contexts, teaching practices, or learner 
backgrounds). Regardless they have shown several benefits and recommendations for 
assessing skills in non-formal STEAM education can be drawn from them. 
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2.2.2 Pedagogical Recommendations for Skills 
Assessment in Non-formal STEAM Education  

In non-formal STEAM education there are some factors that differentiate the context from the 
above. Firstly, previous work focused mostly on STEM, while actual activities in science centres 
or museums etc. may include the arts or other topics as well. Secondly, the tasks they included 
in their activities for skills assessment were designed specifically for this purpose, and were 
not necessarily authentic, i.e. activities that science centres, museums, hackerspaces etc. 
might run already in their regular programmes. Finally, a common assumption was that STEM 
was seen as connected to formal learning even when conducted in a non-formal setting; for 
example, a school visit to a science centre. This assumption excludes self-directed learners or 
learners from schools with limitations to access to non-formal science learning (geographically 
remote etc.). Here we will refer to this variety of science learning contexts as non-formal 
science learning (NFSL), which may include STEAM or STEM, school involvement or 
independent learning. 

This variety of contexts make task-independence crucial and indicate the need to support self-
directed learners. These recommendations have the following corollaries for assessing skills 
in NFSL: 

• Skills should be assessed in authentic environments. Skills assessment should take 
place in existing NFSL activities so as to yield realistic results from experiential learning; 
in addition, it should happen in a way that disrupts the activities the least. 

• Skills assessment should be available for a variety of learners. The age and attainment 
level of the learner should not play a role in the assessment, as any learner should have 
the opportunity to have their skills assessed. Their different motivations in participating 
should also be considered. 

• Skills assessment should be formative. Formative assessment, or assessment for 
learning, can be a way to include a variety of learners and their subjective learning 
experiences, as opposed to imposing a grading scheme that would reduce living 
experiences related to skills to a quantity. 

Given the above points, a general recommendation is made to consider self-assessment as a 
task-independent, inclusive, formative assessment that will take place in authentic NFSL 
contexts. Self-assessment should allow learners to a) improve their literacy of 21st century 
skills, b) own their assessment experience including identification of strengths and 
weaknesses, and c) allow metacognitive awareness to increase learner ownership and 
responsibility for a self-directed skills development. 

To facilitate this variety of learners and NFSL contexts, it is recommended that this self-
assessment seeks ways to actively engage and motivate learners. The mechanics of achieving 
this can be described as game mechanics; the section below describes how gamification can 
co-exist with self-assessment. 
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2.2.3 Gamification Framework 

A game can be defined as “a period of play with a final result” (Oxford Dictionary, 2021). Games 
can involve serious play, such as simulating a workplace situation, or play for fun, such as 
casual games. Games can be open-ended or closed, that is there may be a winning state for 
the game (which typically terminates it), or a game may offer infinite play, where playing itself 
is the goal of the game and not a winning state. Games have methods of play that can appeal 
to the intrinsic, innate motivation of players or to extrinsic motivation, which are called game 
mechanics. 

Game mechanics include, amongst others, leaderboards, scores, levels, quests, and awards. 
Game mechanics that mostly appeal to the extrinsic motivation of players are scores and 
leaderboards, while levels and quests mostly appeal to intrinsic motivations. That is, players 
may perform a task in a game as a means to achieve a position in a leaderboard or a high score, 
the leaderboard position or the high score being an external motivation for the playing of the 
game. In contrast, a quest may provide no reward in the game, and players may take it for the 
satisfaction of playing, being an end in itself. Some game mechanics such as awards and 
recognition of achievements can be designed as related to either intrinsic or extrinsic 
motivation: if they are a priori communicated as a motivator to play they can be extrinsic 
factors, but if they are only a posteriori provided they can acknowledge achievement without 
being an external motivator for play. 

Gamification is the inclusion of game mechanics in other processes. It does not imply that a 
process needs to become a game in its totality, but can include game mechanics where 
appropriate. Gamification can facilitate getting the best out of students’ self-assessments by 
keeping them in a mental state of flow (Csíkszentmihályi, 1990). A state of flow is one of 
immersion into a task when it provides an appropriate level of challenge, and may result in 
engaging qualitative answers in self-assessment. 

Specifically for self-assessment, an open game with levels is recommended. Awards or recognition 
should avoid being designed for extrinsic motivation. Similarly, the open game and the levels are 
recommended for their intrinsic value, as self-assessment for skills in NFSL should be able to be 
repeated as required, and the levels can facilitate introducing a vocabulary related to skills and then 
perform the self-assessment in appropriately separated pedagogical stages related to the cognitive 
and meta-cognitive skills of the learners. 

In SySTEM 2020, gamification is related to the design of the self-assessment tools, and the 
credentials designed for learners (see Section 4.3). 

2.3 SySTEM 2020 Evaluation Framework 
SySTEM 2020 Deliverable D6.1 (Voigt & Perry, 2020) sets out the project's Evaluation 
Framework, which specifically ties indicators of success to each of the project objectives. It 
also entails the SySTEM 2020 analytical framework, which demonstrates how each of the 
project tools contributes to a holistic insight of informal and non-formal science learning and 
experiences across Europe. 
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Within the evaluation framework, the activities in Work Package 5 contribute to SySTEM 2020 
objectives “to design consolidated frameworks and tools for facilitating informal science 
education, including a technology platform that can be used by STEM learners to gain 
credentialisation”, and “to reflect on and evaluate the impact of the above outlined pilot 
studies and adapt the learning tools accordingly and improve their efficacy”, respectively. 

The present document helps us to understand and reflect on the extent to which these 
objectives have or have not been met by the activities, tool development, and testbed 
educational programmes in WP5. In particular, the findings from the usability testing section, 
and the methodologies resulting from partner and learner consultations are key in 
understanding the resulting tools, their shortcomings and strengths, and their past, present 
and potential future impact in practice.  

Insight Survey ESM Learning 
Port-
folio 

Self- 
Assessment/ 
Reflection 

Engage- 
ment 

Tracker 

The effect of learners’ context 

The effect of socio-economic 
status 

✓     

The effect of age and gender  ✓ ✓  ✓ ✓ 

Activity/workshop considerations 

The effect of duration (one off vs 
long-term)  

 ✓  ✓  

Spaces and times of science 
learning 

✓  ✓  ✓ 

Social environment of science 
learning 

✓ ✓ ✓   

 The effect of the moment in time  ✓    

Findings  

Making informal learning visible   ✓ ✓ ✓ 

Empowerment of learners  (could 
be a side-effect of using the 
results)  

  ✓ ✓ ✓ 

Development of transversal skills   ✓ ✓  

Science attitudes ✓     

The engagement of learners ✓ ✓ ✓ ✓ ✓ 

Table 2 – SySTEM 2020 Analysis Framework 
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In terms of the analysis framework, the tools involved in the testbed educational programmes have 
helped to build a whole picture of learners and their learning experiences across Europe. The 
testbed educational programmes, and the tools used across them can build a comprehensive picture 
as shown in the framework below. The tools presented in this document have been used to 
understand the use of 21st century skills in various contexts (age, gender, location, activity topic, 
activity duration), how learners relate them to their wider social environment, and to learning and 
engagement. Recommendations for practice partners were formed to assist them in empowering 
their learners. 

3 Research Design & Methodology 

3.1 Research Design 

3.1.1 Research Questions 

The objective of this work was to examine the design and development of assessment and 
credentialisation tools with the practice partners of SySTEM 2020 and test them in their existing 
NFSL activities. The activities that trialled these tools are the testbed education programmes of WP5, 
detailed further in Section 4.2. 

The goal of this examination is twofold: 

1. Understand the use of 21st century skills in contemporary non-formal science learning. How 
are the comprehension and use of 21st century skills currently captured in non-formal 
contexts? 

2. Test tools to assess and acknowledge the use of these skills in non-formal science learning, 
making them available to science learning researchers and practitioners. 

In the frame of WP5, to address the research questions above the methods and processes in Table 
3 were used. 
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Method or 
process 

Description Duration 

Participatory design Co-design methods in SySTEM 2020 
consortium meetings in Helsinki and 
Belgrade, and calls with partners 
throughout. Design synthesis of the co-
design input. 

March 2019, September 2019, 
February 2020, June 2020, calls 
throughout 

Self-assessment tool: 
self-evaluation 

A tool for the self-assessment of 21st 
century skills in NFSL activities in 
testbed education programmes. The tool 
was focused on learners describing and 
self-evaluating skill performance in the 
activities. 

Pilot: June - August 2019 
Trial (Phase 1): September 2019 
- February 2020 

Self-assessment tool: 
self-reflection 

A tool for the self-assessment of 21st 
century skills in non-formal science 
learning activities in testbed education 
programmes. The tool was focused on 
learners describing and self-evaluating 
skill performance in the activities. 

Trial (Phase 2): March 2020 - 
January 2021 

Credentialisation tool An OpenBadges implementation of a 
tool that produces credentials as digital 
badges and paper certificates. 

Trial: May 2020 - November 
2020 

Quantitative analysis Descriptive statistics for data coming 
from the self-assessment tools. 

November 2020 - February 
2021 

Qualitative analysis Thematic coding and narrative analysis 
for responses coming from the self-
assessment tools. 

November 2020 - February 
2021 

Table 3 – WP5 Methods & Processes 

These are described in more detail below. 

3.1.2 Participatory Design and Co-Design 
Approaches  

Co-design has been considered a useful approach to the design of learning tools due to its alignment 
to learner-centred design, as well as the opportunities it creates to actively involve teachers and 
draw from their expertise (Penuel, 2007). For instance, in science education co-design has been 
used for the design of assessment tools (Penuel, 2007), mobile science collaboratories (Spikol, 
2009), as well as for supporting inquiry-based science learning with mobile devices (Zhang, 2010). 
Based on the positive experiences of previous studies using co-design to support innovation in 
technology-enhanced learning, this research followed a co-design approach to explore how to 
enhance assessment in non-formal science learning. 

For the purpose of this study, we have taken into consideration the following science learning 
contexts in 17 countries from the European Union and 2 Horizon 2020 Associated Countries (Serbia, 
Israel): science and art museums and centres, makerspaces, fablabs and hacklabs, public libraries, 
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organisations offering after-school activities, festivals, summer camps, science competitions and 
hackathons, and civil organisations involved in activism and the promotion of science learning. 

At the first co-design workshop, 55 participants from the consortium practice partners, third parties, 
including learners, researchers, and practitioners participated (Helsinki, March 2019). They explored 
the challenges and opportunities connected to inclusion, engagement, and assessment/recognition 
of learning, and at the end of the second day the groups generated twelve design concepts around 
these three issues. Interestingly, the majority of the concepts heavily draw on the following aspects: 
active participation, self-assessment, self-improvement, creativity, and a fluid approach to 
evaluation that shifts the focus away from quantitative measuring and summative evaluations. At 
two additional workshops during SySTEM 2020 consortium meetings, around 20 participants from 
the consortium practice partners and researchers provided additional requirements or feedback on 
the work that had been done until then (Milan, September 2019; Belgrade, February 2020). 

In design, the interpretation of the data is typically based on synthesis, an inference-based 
sense-making process that “attempts to organize, manipulate, prune and filter gathered data 
into a cohesive structure for information building” (Kolko, 2007, p.1). Re-examining the data 
from different perspectives, making connections and developing new insights are the core 
activities of design synthesis. To gain understanding and engage in idea generation, designers 
use design synthesis methods like reframing, concept mapping and insight combination 
(Kolko, 2010). 

In co-design, design researchers are responsible for analysing and interpreting the data 
produced during the co-design event, which consists of user-generated artefacts and models 
(Sanders, 2002). While the decision-making on aspects like the requirements definition as well 
as a potential technology assessment is left to the designers and developers, project partners 
and stakeholders are also expected to influence the process by giving feedback to the design 
results that are shared throughout the project. 

The analysis of the first co-design workshop outputs brought us to the definition of the 
following requirements for any new tool aiming to capture 21st century skills in NFSL. (Helsinki, 
March 2019): 

• Support self-assessment of transversal competencies throughout the learning process. 
• Adoption of tools that can be accessible in different contexts and that can be used 

independently (without much guidance) by users of a wide age range and different skill 
levels. 

• Adapt to learners’ current familiar technological practices, which in the stakeholders’ 
specific contexts can be characterised by being always-connected, and assuming fast 
and effortless interactions. 

The analysis of the second feedback workshop outputs resulted in an additional requirement 
(Milan, February 2020): 

• Adoption of tools that can be easily managed by the practice partners without much 
guidance from a researcher. 

Additionally, calls to gather feedback were arranged throughout the project either with 
individual partners or with a sub-group that was interested in a specific topic such as 
credentials. 
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3.1.3 Usability testing and testing for 
usability - user-acceptance assessment  

Since the 1960s, primarily in the US, the involvement of end-users in the design process has 
gained increasing attention. The engagement of users in these processes has primarily 
evolved in the context of social responsibility, urban development and citizen participation 
before it moved to the realms of product development (Sanoff, 2006). More engineers, 
scientists and designers started to scrutinize predominant assumptions of modern design and 
product development enabling first discussions and attempts towards a socially responsive 
and responsible approach to design. The change of mindset is reflected in a refocus to the 
design process itself and increasing attention given to design approaches such as ‘inclusive 
and accessible design’ over the last decade (Cassim, 2007; Durall 2019).  

The participation of users in the design of tools, instruments, or processes is a crucial 
ingredient of usability testing, which, according to Rubin and Chisnell (2008), observes 
participants performing a realistic task with the product to collect empirical data. Only items, 
products or services that do have a usable component can also be tested for usability (Dicks, 
2002). With its roots stemming from experimental methodologies, usability testing works with 
representative samples of end users in the actual work environment, and includes a set of 
qualitative and quantitative methods to collect data from the participants to iteratively 
improve the tested product or tool (Koivuniemi, 2013; Rubin & Chisnell 2008). Using this 
definition, testing the usability of a tool or a product, by for example asking for feedback after 
a product has been used, does not equal usability testing in a strict sense. Many empirical tools 
such as for example quantitative surveys can be used in both the context usability studies as 
well as other forms of testing procedures – the use of a specific method hence does not 
automatically turn a test into usability testing (Dicks, 2002). 

In the frame of the SySTEM 2020 project a toolbox of different evaluation instruments 
specifically developed in the project are used. Every instrument has carefully undergone 
testing mechanisms, testing for the usability from various users, namely the facilitators as well 
as a representative sample of the future respondents to the evaluation instruments. Each user 
group comes with specific needs of usability that have to be tested for in an authentic setting. 

 Instrument 

Deliverable 
reporting on 
Usability 
Testing  

Lead Due Date 

Longitudinal Survey D3.2 ZSI M30 

Experience Sampling 
Method 

D6.2 ZSI M30 

Learning Portfolio D3.3 TCD M34 

Engagement Tracker D5.3 ZSI M34 

Self-assessment 
Tools 

D5.4 TCD M33 

Table 4- Overview of usability testing of SySTEM 2020 research tools 
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3.1.4 Usability testing methodology 

Quantitative Feedback Survey 

Be it paper-based or online, self-administered or supported, quantitative questionnaires 
possibly cover a variety of different topics and questions related to a priori defined research 
hypotheses. Mostly, but not necessarily rooted in a positivist metatheoretical framework, 
surveys tempt to collect data about attitudes, convictions, actions or socio-demographics 
(Diekmann, 2012). In their mainstream application questionnaires aspire to collect data in a 
non-responsive manner, this implies that questions need to be phrased with care to provide 
reliable and valid results by offering all possible options in a mutually exclusive (in single 
choice answers) and clear manner, avoiding overcomplicated wordings, suggestive questions 
or sequencing effects (for a detailed elaboration on questionnaire construction see for 
example Diekmann, 2012 or Atteslander, 2010). 

Similarly to highly structured qualitative interviews, surveys can be administered with 
questions read-out-loud, possibly during a telephone interview. Self-administered paper-
based surveys or self-administered online questionnaires represent other possible formats. In 
contrast to qualitative interviews, quantitative surveys tend to enable the collection of many 
responses at once, possibly resulting in large and comparable data sets.  

While the data gathered by the survey is not necessarily quantitative as such – consider gender 
identity as an example – the input is quantified once data collection is finished. This 
quantification process enables a statistical analysis of the results ranging from mere 
descriptive analysis (e.g. reporting on frequencies, standard deviations and means) to 
exploratory analytical procedures (e.g. comparing the means of specific groups analytically 
each other or modelling the likelihood of choosing a specific answer based on influencing 
variables).  

While surveys should be tested themselves, using for example the already introduced method 
of cognitive probing interviews, questionnaires are often used as tools for investigating the 
usability, user-acceptance or user feedback of a product or service. The standardised nature 
of the survey implies that all testers answer the very same questions in the same order and 
hence – ideally – the same information is collected from each participant. As such, surveys can 
be used prior or after a product or service has been used (Burdukova 2016).  

At the level of test-user sampling questionnaires enable to select users based on specific 
criteria. A survey conducted prior to a usability test setting including user observation is 
further able to elicit first impressions of a product or service and further to provide contextual 
information necessary to interpret user acceptance and experience while testing. (Rubin & 
Chisnell 2008) 

Applied after the use of a product or service, a quantitative questionnaire possibly tabs the 
user experience gathering more information on preferences, problems with usability and 
perceived strengths and weaknesses of a product. The standardised nature of the survey 
implies that all testers answer the very same questions in the very same order and hence – 
ideally, the same information is collected from each participant in a quantified and efficient 
way (Laugwitz, Held & Schrepp 2008; Rubin & Chisnell 2008; Diekmann 2012) 
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The way the survey is designed crucially influences the reliability of the collected data – this 
applies to surveys created in the context of user acceptance as to any other questionnaire. 
Laugwitz, Held and Schrepp (2008) suggest asking for concrete criteria instead of forcing 
respondents to make abstract statements or to remember small and possibly overlooked 
details of a product or service. A balanced set of previously defined user experience and 
usability items enabling to tap a wide range of possible strengths and weaknesses seems a 
promising way to validate the results afterwards (Ollermann, 2004) 

In contrast to qualitative interviews, self-administered and anonymous surveys further bear 
the advantage to decrease respondents' strategies of satisficing, i.e. answering in a socially 
desirable way, exaggerating or downplaying their use patterns (Berg & Lune, 2017).  

3.1.5  Applied usability testing of WP5 tools & 
resulting iterations 

In WP5, the Single Ease Question (SEQ) was used to test the usability of the self-assessment 
implementations (Sauro & Dumas, 2009). This method uses the question “Overall, how difficult or 
easy was the task to complete?” and collects the responses in a 7-point scale. 

This configuration of the SEQ, including the specific phrasing and the 7-point scale, has been found 
to perform as well as or better than more complicated methods (Sauro & Dumas, 2009). Also, it is 
technology-agnostic, as it has been used for paper prototypes, mobile phone applications, or 
desktop and web applications. 

The SEQ was implemented at a) the self-evaluation tool pilot phase, b) the self-evaluation Phase 1 
trial, and c) the self-reflection trial (Phase 2). A decision was made about which technology to 
implement the self-evaluation tool in as a result of the usability testing during the pilot phase (see 
Section 4.4). 

3.2 Research Setting: Non-formal STEAM 
Learning Environments 

3.2.1 SySTEM 2020 Practice Partners 

The SySTEM 2020 practice partners span eight countries across the European Union, Serbia, 
and Israel (see Table of Project Partners, page 5). Within this section, the practice partners’ 
varied learning environments will be briefly described, so that the diversity of contexts in 
which the self-evaluation and self-reflection tools were trialled is evident.  

It is evident that partners span multiple pedagogies, though there are themes in common, 
such as integration of art in science and technology (MUST, LATRA, SGD, KI, AE), and 
application of crafting/making and tinkering approaches (CPN, Waag, SGD). Learners 
experienced SySTEM 2020 through programmes that were both school-led (i.e. visiting a 
museum with a school group), and through self-motivated free-choice learning (i.e. a learner 
independently signs up for a programme outside of school hours). A diversity of participants 
were welcomed by partners to participate in their programmes.  



WP5 : DEVELOP & EXECUTE DELIVERABLE 5.4: REPORT ON TESTBED EDUCATIONAL PROGRAMMES 

 
 

21 

 

Table 5 below gives a brief overview of the partners and important aspects of their 
programmes which were used to trial the self-evaluation and/or self-reflection tools (SET and 
SRT respectively, described in depth in Section 4.3). 

Practice 
Partner, 
Location 

Tools 
Used 
(SE/ 
SR/ CR) 

Learner
Age 
Range 

Programme / 
Pedagogical 
Approach 

Duration Free 
choice / 
school-
led 

SGD, Ireland  All  14-18 Art-Science Programmes vary in 
duration from 
standalone 2-hour 
sessions to 5-day 
programmes.  

Both, 
primarily  
free 
choice 

AE, Austria  SET& 
SRT 

14-18; 15-
24; 8-19;  
12-18 

Art-Science & 
Technology  

Programmes vary in 
duration from 1 to 5 
days 

Both 

BSMJ, Israel  SET 10-21 Exhibition led 
- Space 
Science 

During museum 
visit (< 1 day) 

Free 
choice  

CPN, Serbia SET& 
SRT 

12-13 Science, 
Tech & 
Making 

4-5 day 
programmes  

Free 
choice  

LATRA, Greece SET& 
SRT 

15-21 STEAM Programmes vary in 
duration from 1 to 5 
days 

Free 
choice  

MUST, Italy  SET 9-13; 
8-12 

STEAM 2 hours School-
led 

Waag, 
Netherlands 

All 8-12 Making & 
Coding  

Programmes vary in 
duration from 
multiple morning 
sessions to 10-day 
programmes 

Both  

KI, Slovenia  All 8-15; 10-
19;  
13-17 

Art-Science  Programmes vary in 
duration from 
standalone 1.5 or 3-
hour sessions to 5 
day programmes 

Free 
choice  

Table 5- Overview of Practice Partner Programmes 
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3.2.2 Utilising the WP5 tools in Practice 
Partner locations  

In Science Gallery Dublin (SGD) the self-evaluation tool was used as part of the trial during a 5 day 
programme called OPEN MIND Studio, in which 15-17 year olds explore how science and art impact 
society through hands-on workshops, discussions and group work. Shorter-term online SGD 
programmes such as zine workshops, crafting sessions and co-creation challenges used the self-
reflection tool. The credentialisation tool was trialled during the first week of a 3 week intern 
programme in which young learners experience different aspects of the gallery online over a year. 
The gallery specifically aims to seek out and welcome students from low achieving schools to their 
free-choice programmes, resulting in a high representation of students from disadvantaged 
backgrounds.  

Ars Electronica (AE) ran in-person programmes through their annual festival, 5-day futures 
workshop programmes, one day placement/apprentice experiences, and school visits, where the 
self-evaluation was used. The self-reflection tool trial took place in person, again during the youth 
festival, before turning to online where it supported online learning as part of Ars Electronica Festival 
2020. The young people Ars Electronica works with are varied, with specific workshops catering to 
international young coders, winners of Prix Ars Electronica, youth in training, and those in Neither 
Education, Employment or Training (NEET). 

The trial of the self-assessment tools in Bloomfield Science Museum Jerusalem (BSMJ) happened 
in the museum setting on International Space Day; though their content is varied, SySTEM 2020 
learners experienced primarily the exhibitions and accompanied activities for this specific area of 
science. Limited information is available on the young people’s backgrounds or social context.  

The Centre for the Promotion of Science (CPN) tested the Self-Evaluation Tool in person during a 4 
day free-choice science-camp, which focussed on science learning through making and doing. This 
was reworked into a virtual science-camp, which was used to trial the Self-Reflection Tool and meant 
that Serbian diaspora from around the world were welcomed to the workshops, increasing their 
reach of Serbian youth.  

LATRA Innovation Lab (LATRA) conducted all of their activity in person. The programmes, from 1 
to 5 days, focussed on STEAM and/or mathematics, and catered to unaccompanied minors and 
young people, children and families residing in refugee camps in Lesvos.  

Museo Nazionale della Scienza e della Tecnologia Leonardo da Vinci (MUST) conducted their 
activity in-person, which took place during school visits to the museum which were an hour 
long and supported by interactive STEAM activities. The trial of both self-assessment tools took 
place in this context. 

Waag have a huge diversity of long-term programmes based largely around maker Fabschools and 
Weekendschools. In-person, long-term programmes that lasted 8-10 days were used for the self-
evaluation trial. The self-reflection tool was both trialled in person in the same circumstances, and 
also online to repeated—or one-off—workshops. Some of their programmes specifically cater to 
young people who are less privileged and underrepresented. The credentialisation tool was trialled 
during an 8-10 day school group programme which focussed on sustainability.  
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Kersnikova (KI) adopted an art-science or STEAM approach as a result of their programmes being 
linked to the Kapelica Gallery. The self-evaluation tool was initially trialled on 1.5-3 hour programmes 
in person. The self-reflection tool was used in the same context, and was additionally used for in-
person summer schools which lasted 5 days and were possible within Covid-19 restrictions. In 
addition, KI used the credentialisation tool in part of their activities. 

From the information above it is evident that both within and between practice partner 
organisations there is great diversity in forms, functions, and natures of programmes for young 
people. The programmes catered for a variety of age ranges of learners, and vary in terms of 
length, duration, depth of engagement, they can also be encountered via school-led activity 
or free choice on the part of the learner. This provided a wide and diverse sample for the trial of 
the self-assessment tools of WP5. 

3.3 Research Tools 

3.3.1 Self-Reflection Tool 

Based on our review of the current practices in relation to assessment of 21st century skills (Section 
3.2) and given the range of learning environments covered by the SySTEM 2020 practice partners 
(Section 4.2),  our proposed approach for the self-assessment of 21st century skills in non-formal 
learning is reflection, and specifically, self-reflection. Assessments for reflection are typically outlined 
into levels to illustrate achievement in reflective practice (Van Manen, 1977). Levels facilitate starting 
from a description of a concept, to identifying assumptions around it, and then to proceed to reflect 
about the wider social and political implications of said concept, which can be seen as “the highest 
form of reflection” (Van Manen, 1977). 

Reflective self-assessment can support the self-assessment of skills and competencies such as the 
21st century skills; it can be implemented in various contexts and environments, and can be used 
directly by the learners; and it does not require a complex technological implementation. Additionally, 
most self-reflection assessments have 4 to 7 levels (see rubrics at Costa & Kallick, 2004, SAILS, 
2015), which would ease their adoption by practice partners, as they are lightweight enough to be 
managed without much involvement of a dedicated researcher. Finally, a levels-based activity would 
facilitate gamification, as each level can be designed as a quest or challenge linked to an activity; 
these tasks can vary, which fulfils the requirement for task-independent self-assessment of skills. 

Out of various reflective frameworks, the 4R Reflection Scale (Ryan & Ryan, 2015) was selected to 
be used in WP5. Firstly, the levels are described by prompts, which makes it a suitable framework 
for self-assessment, as the prompts can lead to learner reflection which they can capture 
themselves. In contrast, other frameworks may use rubrics whose language is such that the 
assessment of a learner’s reflection happens by the educator and not the learner themself. This was 
the main reason for selecting this framework for WP5. However, a secondary reason is that the 
Learning Portfolios developed within SySTEM 2020’s WP3 also use this framework; this reason 
being only secondary as the levels in most reflection frameworks are quite compatible and 
responses can be compared without requiring a critical amount of effort. 

Specifically for SySTEM 2020, the definitions and prompts were revised for age and out-of-school 
contexts: 
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Type of Reflection SySTEM 2020 Description 

Reporting & Responding Describing an incident or experience and its effect on 
the learner.  

Relating Drawing a relationship between the experience with 
other knowledge or experiences.  

Reasoning Considering broader factors related to the incident or 
experience - social, political, environmental, ethical. 

Reconstructing  Developing a plan, hypothesis, or wish for the future.  

Table 6 - Ryan & Ryan framework (4Rs) to describe increasing depth of 
reflection 

The self-reflection prompts developed in the project are shown below.  

Self-Reflection Prompts 

- What was the activity you did today? Summarise in your own words!  […] 
 

- Did it remind you of something you've done or learnt before, at school or elsewhere? 
[…] 

 
- How do you think this topic may impact you and/or others? […] 

 
- What would you do differently next time related to this topic? […] 

 
This tool was implemented at SySTEM 2020’s WP5 testbed education programmes, and the 
implementation is described in Section 4.4. The intention is to use the tool results in qualitative 
analyses such as narrative analysis. Therefore it is useful to capture some information about the 
participants with the responses (i.e. in SySTEM 2020 we kept age, gender, date, practice 
partner/language, nickname), as this information can help identify interesting narratives in the data.  

3.3.2 Self-Evaluation Tool 

Another tool that is suggested for the self-assessment of 21st century skills in non-formal science 
learning is self-evaluation, and specifically, a qualitative self-evaluation for self-directed learning. 
This tool is based on the theory that self-knowledge is the first step in self-assessment, and that self-
directed learners are self-managing, self-monitoring, and self-modifying (Costa & Kallick, 2004, 
Marzano, 2001). Therefore, this tool aims to identify any prior knowledge about the assessed topic, 
establish a vocabulary of assessment, and evaluate and analyse opportunities for applying any new 
learning to future activities. These aims can function as levels, similarly to the self-reflection 
mentioned above; in addition, self-reflection can be one of the steps of self-evaluation with regard 
to analysing new knowledge before evaluating how to apply it in practice. 

For SySTEM 2020 the implementation of Kipp (2018) was selected as a base to build upon. It can 
support the self-assessment of skills and competencies such as the 21st century skills, as it was 
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built specifically for this purpose, but for formal learning; it can be implemented in various contexts 
and environments therefore it can be hypothesised that it can be used in out-of-school contexts 
directly by the learners. Furthermore, it does not require a complex technological implementation. 
Finally, levels facilitate gamification, as each level can be designed as a quest or challenge linked 
to an activity; these tasks can vary, which fulfils the requirement for task-independent self-
assessment of skills. 

In contrast to the self-reflection assessment tool, its purpose is to support self-directed 
learners and go beyond self-reflection. The aim is not to raise awareness around 21st century 
skills, but to provoke action stemming from an improved understanding of these skills. 
Therefore, even if it can be designed to have 4 to 7 levels, it is not as easy to adopt by practice 
partners, as it is not lightweight enough to be managed without much involvement of a 
dedicated researcher. 

Based on adaptations from (Kipp, 2018), the tool focuses on assessing core competencies: 
creativity, collaboration, communication and critical thinking (also known as the 4Cs). As 
described by the World Economic Forum (2015), the 4Cs neatly distinguish skills that are not 
personality traits, but depend on the actions of the learners. 

The levels of Kipp (2018) were also revised as part of the design synthesis with WP4 lead 
partner Aalto. The definitions used in SySTEM 2020, based on co-design participant 
requirements and feedback are: 

Type of Level SySTEM 2020 Description 

Onboarding Describing existing awareness of core 
competencies.  

Sparking curiosity Building a vocabulary about competencies and sub-
competencies (elements of competencies). 

Relating Drawing a relationship between the experience with 
other knowledge or experiences.  

Applying understanding  Demonstrating the ability to apply competencies in 
practice and keep the personal connection.  

Concluding the experience Reflecting on the self-assessment experience. 

Table 7 - Self-evaluation Tool Levels 

In addition to open questions similar to the prompts of self-reflection, self-evaluation includes 
multiple-choice questions that probe the understanding of learners. For example, the 
onboarding phase includes questions in the format: 

What best describes creativity to you?  

[Imagine new ways to address a problem or situation] [Change plans or goals in light of 
new information] 

which is repeated in the applying knowledge level. The intention is to see if the testbed 
education programme and the self-evaluation have improved the understanding of the 4Cs 
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for the learners. The definitions of the skills are juxtaposed to definitions of other personality 
traits that are not competencies (i.e. they are related to the character of a person), while their 
specific phrasing has been taken from a World Economic Forum publication2, as the language 
is very accessible (see Table 8). 

Other multiple choice questions in the self-evaluation have mostly a pedagogical function and 
do not serve exclusively for data collection purposes. For example, questions such as: 

What do you think is the MOST important in creativity? 

[Implementing ideas] [Knowing many things] [Having the right tools] [Exploring different 
options] [Imagination] [Having fun] 

have the intention to help the learner familiarise themselves with the elements of the skill at 
hand during the second level, in this case creativity, as opposed to probing for a correct 
answer. Any answer is correct, as all options are elements of the skill. 

Skill Definition options Definition 
correctness 

Creativity Imagine new ways to address a problem or 
situation 

Correct 

Change plans or goals in light of new information Definition of the personality 
trait Adaptability 

Collaboration Direct others towards a common goal Definition of the personality 
trait Leadership 

Working in a team towards a common goal Correct 

Communication Listening to, understanding, and conveying 
information 

Correct 

Asking questions in an open-minded way Definition of the personality 
trait Curiosity 

Critical thinking Identify and analyse situations and ideas to find 
responses and solutions 

Correct 

Proactively undertake a new task or goal Definition of the personality 
trait Initiative 

Table 8 - Skills and questions about their definitions. 

                                                
2 https://widgets.weforum.org/nve-2015/appendices.html#appendix1  

https://widgets.weforum.org/nve-2015/appendices.html#appendix1
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At the end of each level, learners are given a multiple-choice question to evaluate their level 
of a certain skill; this evaluation is not numerical, and is done by selecting one of the following 
qualifiers: {[I still need help], [Improving, I sometimes need reminders], [Good, I am doing 
well], [Excellent, can teach others]}. This question is presented at several points as its purpose 
is to follow the progress of the learner, as opposed to giving a static snapshot of their self-
evaluation. Questions about the level of confidence (1- not sure, 3- very sure) of each self-
evaluation follow each one of the latter. 

An additional difference between the self-evaluation tool in SySTEM 2020 and the one by (Kipp 
(2018) is the approach to gamification. The distribution of credentials was used as a progress 
monitoring mechanism in Kipp (one digital badge was awarded to learners at each level), while 
in SySTEM 2020 this happened as a standalone activity, for reasons related to scheduling, 
ethics in data management, and technological limitation. The SySTEM 2020 credentialisation 
tool is described below. 

3.3.3 Credentialisation Tool 

The credentials used in SySTEM 2020 follow the Open Badges specification, which is a format 
for digital badges and certificates. While these are called digital badges, the specification is 
not coupled with a specific technology: the issuers can avail of some of the features if they 
create them digitally (links to verifiable addresses, for example); however, learners do not have 
to use technology to receive Open Badges, as they can also be printed on paper. The Open 
Badges format has several features, and in SySTEM 2020 the following were used: 

● Open Badge: Open Badges are verifiable portable digital badges with embedded 
metadata about skills and achievements. They can be used in existing credentialisation 
platforms such as Badgr or Credly, or in bespoke applications. While open badges are 
created digitally first, the information they contain can be arranged and printed into a 
paper certificate. 

● Issuer: The organisation or individual awarding badges. The SySTEM 2020 consortium 
was selected as an issuer over practice partners issuing individual open badges. 

● Badge Class: This is a description of the achievement which contains the following 
fields: 

o Name: A name given to the credential 
o Description: A description of the achievement that the credential is awarded for 
o Image: The graphic image that’s the visual face of the badge 
o Criteria: Detailed criteria for how the badge may be earned 
o Stable URL: A static web address whose link is used to verify the credential 

● Assertion: Information specific to one recipient’s achievement of the badge’s criteria, 
like the date it was awarded, the recipient it was awarded to, and optionally a link to 
evidence and any expiration date that may exist. 

Credentials in SySTEM 2020 were planned to be given at the end of a testbed education 
programme, and it was left to the discretion of the practice partners to create them for the 
“hard” skills learned in an activity, for the 4C skills, or for both. 

Practice partners were in general unsure about the desirability of the credentials amongst 
learners, and while this section is not about results, it is relevant to mention here in passing 
that the learners of the partners who did trial the credentials were somewhat interested in 
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receiving them, but uncertain about how or where they would be of use in the future. For this 
reason, an additional tool concerning the credentialisation process was developed. This tool 
is a checklist, or diagnostic, of criteria/conditions that a practice partner should consider 
before deciding to deploy credentials in their programmes. The criteria function more as an 
aid than a filter, in the sense that there is no definite number of yes or no answers the partner 
has to give to pass or fail the diagnostic, but they have to apply judgement based on the 
knowledge of their programmes to weigh the responses. 

The criteria are as follows: 

Is there a social need to share the credential? 

Some organisations have ceremonies for the families or guardians of learners, at the end of 
informal science learning programmes. Acknowledging the effort, learning, and involvement 
of participants could enhance the social links of these communities, and in this case a 
credential may be appropriate. 

Is there a formal need to share the credential? 

Some organisations are linked to formal institutions, such as universities: for example, the 
Science Gallery with Trinity College Dublin, or Bloomfield Science Museum Jerusalem with the 
Hebrew University of Jerusalem. Therefore, credentials of these informal learning spaces 
might give opportunities to learners in their linked formal institutions. 

Will the credential have recognition from 3rd parties? 

Another consideration is whether the credential will be recognised by a 3rd party, such as 
another informal learning practitioner, formal institution, or company. 

Will the credential need to be shared widely? 

Specifically digital credentials such as digital badges have the advantage of being easy to 
share online, so that if sharing is a requirement then there is a strong case for using digital 
certificates/credentials. 

Are you competent enough in the activity you award credentials for 
to be trusted? 

Trust is important in credentialisation; if an organisation specialises in a field, say 
environmental topics, maybe they don’t need to issue credentials for a once-off activity they 
do that is not about environmental topics, as their lack of expertise will devalue the credential. 

Are there multiple organisations awarding a credential? 

A digital credential infrastructure such as Open Badges facilitates the shared awarding of 
credentials, and could therefore be considered if such need arises. 

Will you be able to verify the receipt of a credential? 

Verifying that a learner has indeed received a credential from the institution is important; both 
record keeping and institutional memory are key components of verification, and digital 
credentials can be a solution for situations where location changes make storing credentials 
on paper difficult. 
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3.4 Implementation of WP5 Tools 

3.4.1 WP5 Tools: Trials 

In going to trial with the tools for the self-evaluation and self-reflection of skills, the main goal 
was to be able to test these in a way that would provide insight into the research questions, 
pedagogical requirements and technical supports. With these as the requirements, a trial 
structure was selected. 
 
Prior to trialling, based on the project focus and research interests, the following were 
identified as the ideal trial targets: 

• Organisational profile: To be used in SySTEM 2020 practice partners that can either 
provide a device or setting for the participants to fill in or answer questions concerning 
21st century skills. 

• Participants: To be trialled by multiple facilitators (different subject areas) and student 
participants of different school year or grade level. 

• Use: To be used across a wide range of STE(A)M subject areas in an authentic 
environment - i.e. activities should not be re-designed to facilitate the implementation 
of the tool. 

• Time: To be used for a duration long enough for the phased experience to unfold. 

The tools were implemented as follows. Based on the co-design requirements of task 
independence and ease of adoption, a conversational solution was selected to support 
flexible, formative self-assessment that helps learners activate a range of soft skills, at their 
own level. A conversational approach is supported by self-reflection and self-evaluation using 
prompts as open-ended questions for the learners to answer, thus reminding of 
questionnaires, as opposed to rubrics where learners would select among pre-inserted 
options. Thus, our concept prototype uses web-based solutions to explore the opportunities 
and challenges that this technology poses for learning and education. Both the self-reflection 
and the self-evaluation were built as HTML <form> elements as follows. 

The developed prototype is a rule-based conversational web application for the self-
assessment of core competencies. It can be accessed from any modern desktop or mobile 
web browser. Its input can be text, a button selection, or voice, and its output can be any 
medium accessible through an HTML <form> element. It supports data binding for a single 
session, while data are not stored nor coupled with fields for consecutive sessions. The user 
interface appears as a common messaging application. The application is built upon the open 
source Conversational Form library3, which allows branching: namely, the conversation can 
follow a rule, or rules, which lays out the future direction of the output directed to the user 
depending on the user’s previous input. Alternatively, the HTML <form> elements can be 
presented to the user through an existing application, such as Google Forms (see Figure 1). 

                                                
3 https://space10-community.github.io/conversational-form/docs/0.9.90/getting-started/  

https://space10-community.github.io/conversational-form/docs/0.9.90/getting-started/
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Figure 1 - Google Forms user interface of the conversational form. 

Right-to-left support is shown.  
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a)  b)  

c)   d)  
Figure 2 - A view of the Conversational Form chatbot interface. a) 

Introduction screen, b) & c) onboarding screens with multiple choice 
buttons, d) text-input screen. 

The deployment of the forms to practice partners was collaborative throughout. Practice 
partners were responsible for the translation of the tools, while SGD was responsible for 
implementing the translated text into the forms and properly testing it. The tools were 
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implemented in HTML <form> pages according to the levels and the schedule of the 
educational programme of each practice partner. That is, a practice partner who had a 5-day 
programme and their self-assessment method was self-evaluation would receive 5 different 
form links, where each level of the self-evaluation tool would have been implemented as a 
separate form. A practice partner who ran an online activity and their self-assessment method 
was self-reflection would receive the self-reflection tool in a single form, to be shared with 
learners at the end of the programme. Calls were arranged with practice partners to go 
through the schedule of the activities and distribute the levels appropriately for each activity, 
leading to several ad hoc distributions. 

To minimise any deployment issues a Facilitator’s Guide was written based on the questions 
received from the trial partners, and circulated to them. Further iterations led to improvements 
that were incorporated to the guide (see Appendix B). 

Partners introduced the tools at the beginning of the testbed education programmes and 
explained to learners how they worked, as well as their right to withdraw at any time, have their 
responses removed, and that if they mentioned something harmful to themselves or others in 
their answers that we will have to let the appropriate authorities know that someone in the 
group revealed this. Typically, learners would fill the form towards the end of each day or 
programme, even though variations existed—however, if it was not the end of the day it was 
ensured that learners had completed a significant portion of the programme so as to be able 
to reflect appropriately on their experience. 

Finally, some partners used paper versions of the form, depending on the demographics and 
the activity with relation to access to a digital device. These partners would use the forms for 
facilitators to transfer the responses of learners to the same data collection system as the 
digital forms. 

Data collection was automated through the Google Suite, and the Google Forms data were 
used as input to structured Google Sheets spreadsheets (see D5.1 for the source code and 
UML use cases). 

For the credentialisation, the partners provided the information for the badge description per 
the tool section above; this information was used as input to an EU-based installation of the 
Badgr platform, which uses the Open Badges specification, and where the SySTEM 2020 
consortium was the issuer4. SGD managed the issuer on the Badgr platform. Twelve badges 
were issued overall, for three practice partners (SGD, Waag, KI). Links to online digital badges 
as well as PDF files were shared so that they could print certificates. Both the online and PDF 
versions of the credential were generated by Badgr. 

Learners were asked the following questions: 

• Why do you want/like a [partner] badge or certificate? 
• What will you do with the badge/certificate once you get it? 
• What do you think you will do with it in the future? 
• How is a paper certificate different to a digital badge for you?  

                                                
4 https://eu.badgr.com/public/issuers/3IFuujXXS7ul5Paf3z2OaA/badges  

https://eu.badgr.com/public/issuers/3IFuujXXS7ul5Paf3z2OaA/badges
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The technical requirements, use cases, and source code for the implementation of both 
assessment tools and the credentials is included in SySTEM 2020 deliverables D5.1 and D5.2 
(Kapros, 2020). 

3.4.2 Phases of Data Collection 

The first step for preparing for the trial was to seek ethical approval. This was sought and 
received by the Ethics Board of Trinity College Dublin’s School of Education. In the appendices 
the Facilitators’ Guide and the reports from LATRA and Waag indicate the type of ethics issues 
that may arise from the use of such an application. 

The trial consisted of two parts. The first part included a pilot run at three partner locations of 
varying demographics over a short period of time, and a “normal” run of the trial at eight 
partner locations (Phase 1). While there was the expectation that the ideal trial targets would 
not be fully met, significant limitations were identified in regards to the participant, use and 
time trial targets; the second trial (Phase 2) was conducted after recognising these challenges 
might limit the findings. 
 

 
Figure 3 - Schedule of the trials, showing the duration of the pilot 
and the two phases of the trial, and which partner took part in each 

phase with the corresponding tools. 

 
Each kick-off meeting at the end of a phase and the beginning of another included a feedback 
workshop as described in Section 4.1.2 
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3.4.3 Impact of Covid-19  

The 2020-2021 year was additionally affected by the Covid-19 pandemic5. All partners were 
affected, with public programmes suspended for several months during the period between 
March 2020 and o January 2021. Many partners adapted their activities either to an online 
environment, or reduced capacity in-person activities following local public health guidelines 
and social distancing restrictions. These adaptations affected the second phase of the trial 
severely as restrictions related to the pandemic coincided with the beginning of Phase 2. 

Partner organisations: 

Partner organisations were dependent on the public health situation in their individual country, 
making it difficult to predict re-opening dates for in-person activities. Some did reopen during 
2020, while others remained partially or fully closed for in-person educational programmes. 
Many partners conducted modified versions of their activities online. Some of these were not 
facilitated and therefore the authenticity of the environment could be questioned (even 
though there is no evidence of an effect in either direction). 

Participants and use: 

The number of participants and the expected use for Phase 2 was severely reduced in order 
to help partners manage with uncertainty. Activities took place online, and in some cases were 
unfacilitated; therefore, it is difficult to know whether participants understood the questions 
correctly, or if there was a timely way for them to ask any questions. The analysis method had 
to change to take into account these factors. 

Phase 2 was exclusively conducted using the self-reflection questionnaire, and the self-
evaluation tool was not used beyond Phase 1. 

Duration of use: 

The duration of use was largely unsupervised during Phase 2 as these were online and not 
always synchronous. Phase 2 was extended overall, and it ended in January 2021 instead of 
the original plan of September 2020. 

4 Data Analysis & Results  

4.1 Quantitative Analysis & Results  

4.1.1 Quantitative Data Analysis 

The data collected during the trial have been of two types: quantitative, and qualitative. 
Quantitative data are measurable, and can be analysed statistically to find interesting patterns 
and draw conclusions from them. An example of a response in a numerical scale such as (1- 
not sure, 3- very sure), where one can measure the number of times each discrete option was 
chosen. Qualitative data are descriptive, and can be observed and analysed, but not 

                                                
5 https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-
detail/coronavirus-disease-covid-19  

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/coronavirus-disease-covid-19
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/coronavirus-disease-covid-19
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measured. For example, a response to an open-ended question in text is qualitative. Different 
methods are used to analyse quantitative and qualitative data, and the ones used in WP5 are 
described below. 

Concerning the quantitative data analysis, it is related to the self-assessment tools as follows. 
For the self-reflection tool, the amount of quantitative data analysis available is limited. 
Descriptive statistics is the scope of the analysis, with age, gender, and partner being the 
factors to be examined for revealing any pattern in the data.  

For the self-evaluation, the same analyses as for the self-reflection are available, but additional 
data can be analysed. Firstly, the learners at the first phase of the self-evaluation, namely the 
onboarding phase, are asked to state which skill they think is their strongest, and which skill 
they would like to work on. From the answers, the percentage of strengths-focused learners 
and deficit-focused learners can be identified, where strengths-focused learners are the ones 
who want to work on their strongest skills, while deficit-focused learners prefer to cover gaps 
they may self-identify by working on another skill than their strongest. 

Secondly, at several points learners are given a multiple-choice question to evaluate their level 
at a certain skill. This evaluation is not numerical, and is done by selecting one of the following 
qualifiers: {[I still need help], [Improving, I sometimes need reminders], [Good, I am doing well], 
[Excellent, can teach others]}. This question is presented at several points as its purpose is to 
follow the progress of the learner, as opposed to giving a static snapshot of their self-
evaluation. With regard to analysing the answers it is understandable that, in order to get an 
aggregate view of the data, these values can be operationalised as numbers from 1 to 4; 
however, researchers should be careful to present findings in terms of the qualifiers and not 
numerically. These evaluations are not quantitative and should not be presented as such; 
however, for presentation purposes it is appropriate to introduce a descriptor for each 
qualifier, such as {Apprentice, Developer, Master, Mentor} (Kipp, 2018). That is, if the 
operationalised value of the evaluation rises from 2.5 to 3.5, it is appropriate to say that the 
learner(s) changed their self-evaluation from between Developer and Master to between 
Master and Mentor. Questions about the level of confidence (1- not sure, 3- very sure) should 
be similarly operationalised and reported. 

Other multiple choice questions in the self-evaluation have mostly a pedagogical function and 
do not serve exclusively for data collection purposes. For example, questions such as: 

What do you think is the MOST important in creativity? 

[Implementing ideas] [Knowing many things] [Having the right tools] [Exploring different 
options] [Imagination] [Having fun] 

have the intention to help the learner familiarise themselves with the elements of the skill at 
hand, in this case creativity, as opposed to probing for a correct answer. Any answer is correct, 
as all options are elements of the skill.  

Conversely, the questions where the option is between a valid 4C description and a personality 
trait (see tools description above) do have a right and wrong answer, and therefore the 
percentage of learners who improved their response between the first and fourth level can be 
calculated. 
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Finally, usability surveys for the specific implementation of either self-assessment tool can be 
used. These will not be evaluating the usability of the self-assessment tool itself, but rather of 
the technology that is being used to deploy it, such as a chatbot, a survey software, etc. 

Other quantitative methods mentioned in the Facilitators’ Guide for Phase 1 (such as a 
semantic rationale analysis or a readability grade level analysis) were discarded, as they were 
initially suggested under the assumption that both phases would include the self-evaluation, 
something not possible after the Covid-19 restrictions. 

4.1.2 Quantitative Results 

Table 9 below shows the initial target number of participants for both phases, and the new, 
revised target based on the lockdown limitations; actual number of participants achieved for 
both phases, and breakdown for each, along with the revised target for Phase 2; finally, the 
percentage of female participants who used the self-evaluation and self-reflection tools. 

Partner 
WP5 
Target 

New 
Target 

Total 
Done 

P1 
Actual 

P2 
Actual 

P2 
Target 

% 
Female 

TCD/SGD 400 260 243 171 72 60 66.2 

Waag 100 75 81 48 33 25 40.6 

AE 250 185 108 71 37 60 52.8 

BSMJ 250 175 169 36 133 50 53 

KI 400 230 121 75 46 30 26.1 

MUST 400 230 202 192 52 30 40 

LATRA 50 50 98 73 25 25 55.6 

CPN 200 130 142 59 83 30 56.6 

Totals 2050 1335 1206 725 481 310 48.8625 
Table 9 - Participation in the trial: initial target, modified target, 

actual number per phase, and percentage of female participants. 

Concerning the number of participants, the original target for the self-assessment was 
approximately 2000, which was adjusted to 1330 as a result of Covid-19 restrictions. The actual 
number of participants achieved was 1206 (~90.1%), where Phase 1 participation was 72.5% 
and Phase 2 participation exceeded the expected participation by ~55.2%. 

With regard to the gender of the participants, ~48.9% of the participants were female, while 7 
participants were non-binary or other (0.6%), 14 preferred to not tell (1.2%), and ~49.3% of the 
participants were male. Most of the practice partners had a quite gender-balanced learner 
audience, apart from SGD with ~66.2% female participants, and KI with ~26.1% female 
participants. 

The age of the participants per partner was typically concentrated in two or three years of age, 
with the exception of LATRA who had a varied distribution of age. Some practice partners had 
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a few outliers either side of their main age range, such as SGD who had 3 outlier participants 
in the 18-20 range, i.e. outside their main age range of 15-16, or KI who had 4 participants in 
the 16-18 age range, older than their other learners of 9-13 years old. 

SGD Waag AE BSMJ KI MUST LATRA CPN 

15-16 11-12 16-17 10-12 9-13 15-16 11-17 11-13 
Table 10 – Main age range of Participants by Practice Partner, 

excluding outliers 

The 4C skills distribution that the learners preferred were as follows: 

Answers to the question: Which skill is your strongest? 

Partner Collaboration Communication Creativity 
Critical 
Thinking 

AE Total 13 14 11 21 

BSMJ Total 7 2 15 5 

CPN Total 28 20 33 14 

KI Total 12 10 37 8 

LATRA Total 12 23 28 6 

MUST Total 52 38 46 45 

SGD Total 11 47 68 81 

Waag Total 6 1 12 2 

Grand Total 141 155 250 182 
Table 11 - Number of learners by partner per self-reported strongest 

skill 

Answers to the question: Which skill would you like to improve? 

Partner Collaboration Communication Creativity 
Critical 
Thinking 

AE Total 6 24 15 14 

BSMJ Total 6 7 10 6 

CPN Total 14 21 39 21 

KI Total 13 14 27 13 

LATRA Total 14 34 19 2 

MUST Total 21 78 56 26 

SGD Total 46 58 59 44 

Waag Total 4 6 4 7 

Grand Total 124 242 229 133 
Table 12 - Number of learners by partner per targeted skill to improve 
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Comparison of selected strength and selected goal per partner and gender: 

  
Same strength 
and goal?   

Partner And are you… FALSE TRUE Grand Total 

AE Female 20  20 

 Male 32 6 38 

 N/A  1 1 

AE Total  52 7 59 

BSMJ Female 11  11 

 Male 14 1 15 

 N/A 3  3 

BSMJ Total  28 1 29 

CPN Female 45 1 46 

 Male 44 5 49 

CPN Total  89 6 95 

KI Female 17 2 19 

 Male 38 9 47 

 Other 1  1 

KI Total  56 11 67 

LATRA Female 23 10 33 

 Male 31 5 36 

LATRA Total  54 15 69 

MUST Female 83 1 84 

 Male 81 6 87 

 N/A 10  10 

MUST Total  174 7 181 

SGD Female 112 3 115 

 Male 86 3 89 

 N/A 3  3 

SGD Total  201 6 207 

Waag Female 11  11 

 Male 9  9 

 N/A 1  1 

Waag Total  21  21 

Grand Total  675 53  
Table 13 - Number of learners per partner and gender who preferred to 
improve a skill other than their strongest, versus ones who preferred 

to improve their strongest skill 
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There is a good distribution in both the skills identified as strengths, with a preference towards 
creativity and critical thinking (approx., collaboration: 19.4%, communication: 21.3%, 
creativity: 34.3%, critical thinking: 25%), and in the skills identified as goals to work towards, 
with a preference for creativity and communication (approx., collaboration: 17%, 
communication: 33.2%, creativity: 31.5%, critical thinking: 18.3%). 

However, the learners who selected, e.g., creativity as their strength are not the same learners 
who identified it as a goal; the same holds true for the other skills, as indicated by the 
comparison table above: almost 93% of the learners responded that they want to improve a 
skill other than their strongest one. The only outlier is LATRA, where almost 21.7% wanted to 
improve their strongest skill, this percentage being higher among female learners (30.3%). In 
contrast, Waag was the only partner with 100% of their learners wanting to improve a skill other 
than their strongest. 

Concerning the self-evaluation results, an increase in the self-reported confidence in skills 
performance was observed throughout. The reported confidence in skill use increased from 
2.2 to 2.4 on average, on a scale from 1- very little confidence, to 3 - very confident. The score 
of the partners did not differ significantly (σ = 0.18 for the pre-evaluation confidence, and σ = 
0.14 for the post-evaluation confidence). This result shows a positive effect of self-assessment 
to the understanding of the skills and the perceived confidence in their use, even though this 
effect is only moderate. 

Confidence AE CPN KI LATRA MUST SGD Waag 
Average 
Confidence 

Initial 2.3 2.5 2.3 2.2 2 2 2.2 2.2 

Final 2.5 2.63 2.43 2.25 2.34 2.28 2.3 2.4 
Table 14 - Self-evaluation confidence scores 

With regard to usability, the self-evaluation tool scored 5.1 out of 7 at the Single Ease Question 
(SEQ, see section 4.1.5) SEQ, with not much differentiation amongst the partners (σ = 0.6), 
while the self-reflection scored 5.3 out of 7, again with little differentiation between learners 
of the practice partners (σ = 0.7)—all the scores ranged from 4 to 6, as per Table 14. Learners 
in most partners rated the self-reflection as equally or more usable than the self-evaluation, 
except learners in Kersnikova Institute and LATRA. A reason for this discrepancy can be 
hypothesised to be the difficulty of the NFSL activity as opposed to the one of the self-
assessment tool, as usability is sometimes correlated with task-time and task-completion (r = 
0.5, Sauro & Lewis, 2009). However, as this correlation is not very strong and the standard 
deviation is small, these discrepancies are not beyond normal. 

Tool BSMJ AE CPN KI LATRA MUST SGD Waag 

Average 
SEQ 
Score 

SE 4.64 5.3 5.8 5.4 4.75 4 4.9 5.8 5.1 

SR 5.8 5.3 5.8 4.6 4 6 5 5.9 5.3 
Table 15 - Usability scores for the self-evaluation and the self-

reflection tool 
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4.2 Qualitative Analysis & Results 

4.2.1 Qualitative Data: Thematic Coding  

The qualitative analysis, that is the analysis of the non-measurable responses to open-ended 
questions for the self-assessment uses two methods for the gathered data: a thematic coding 
to organise them, and a narrative analysis to identify meaningful experiences from the 
organised data. Thematic analysis is a method to identify patterns of meaning across a dataset 
that provides an answer to a research question (Braun & Clarke, 2013). This method involves 
identifying responses, or segments of responses, that reference a theme that is related to the 
research question; the theme can be identified deductively, that is from pre-existing concepts 
about the research, or/and inductively, that is from themes that emerge from the content of 
the data itself. The pairing of themes and response segments is called coding, where each 
response is coded with one or many themes.  

The thematic analysis for the self-assessment included both deductive and inductive analysis, 
with both pre-existing and emergent themes: the closed, predetermined themes were the 4Cs 
(creativity, collaboration, communication, critical thinking) and social factors, such as 
mentions of equity, family, or formal education; the themes that emerged from the responses 
during coding were mostly related to engagement, such as interactivity, play, or fun. 

A key step before performing the coding itself is the researcher’s familiarisation with the data 
(Braun & Clarke, 2013). During this stage, it was observed that many responses of the tools 
included references to more than one pre-existing concepts, thus a coding method that would 
allow multiple codes per response should be used. In addition, as mentioned above, each 
theme included several keywords (e.g. responses can be coded with the predetermined theme 
of the 4Cs as containing the keyword creativity, collaboration, communication, critical 
thinking, or any combination of them), the following approach was taken. Each response was 
input as a row on a spreadsheet, with the themes being the columns, while the value of the 
cell was a count of how many instances of a theme are mentioned in a response. For example, 
if a response mentions collaboration and critical thinking, then the value of the cell in the 
column 4C is 2. This number is uninteresting statistically, but it can help identify interesting 
responses and the spreadsheet can be scanned or filtered easily to find responses with 
combinations of themes or ideas within a theme. 

4.2.2 Qualitative Data Analysis: Narrative 
Analysis 

Once the responses were coded, a narrative analysis was performed. Narrative analysis is a 
method that is part of the narrative inquiry methodology, and is based on the understanding 
that behaviourist approaches to learning have not yet led to identifying “moments of learning”; 
rather, it is a qualitative understanding of learning as a human experience that can give us rich 
results about the learners (Clandinin & Connelly, 2000). 

To identify meaningful experiences, narrative analysis seeks interesting responses in the 
thematic coding which function as an exemplar for a story or narrative. The researcher should 
establish if what makes this exemplar response insightful is related to the individual learner or 
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if the responses for a specific activity are interesting from all learners. In the self-assessment 
responses reflecting both types of stories - interesting learner stories, and interesting activity 
stories -were identified. An additional step is to look at the other responses for the same topic, 
keyword, or activity, and see if there are any contradictions between the exemplary response 
and the rest. Contradictions are not necessarily negative; if one exists, there could be a valid 
reason why that strengthens a narrative (for example, a point raised by a learner as a member 
of a minority group might be absent from the responses given by the majority; in this case, the 
initial point strengthens the narrative that this point is important to this minority). 

Finally, a researcher can explain to the practice partners or the participants how to find 
intervention points to improve their programmes based on the information they received from 
the learner experiences, but not impose interventions to the partners as a researcher, as the 
practitioners are in contact with the learners and understand their specific context. NFSL 
practitioners are advised to use the “SySTEM 2020 Design Principles and Methods Toolkit for 
Supporting Science Learning Outside the Classroom (Deliverable 4.2)” to brainstorm about 
how the stories of the narrative analysis relate to the Design Principles in their context, and 
how activities can be adapted or re-designed with the stories and the principles in mind to 
provide a better experience for the learners. 

Other qualitative methods mentioned in the Facilitators’ Guide for Phase 1 (such as focus 
groups or observational analysis) were not used within the WP5 research, as they were not 
possible to practically implement due to Covid-19 restrictions. 

4.2.3 Credentialisation Results 

The credentialisation tool was implemented in 3 locations in the form of digital badges and 
paper certificates (see Section 4.4.1). Badges or certificates were awarded at the end of the 
programme, and then learners were asked the following questions: 

• Why do you want/like a [partner] badge or certificate? 
• What will you do with the badge/certificate once you get it? 
• What do you think you will do with it in the future? 
• How is a paper certificate different to a digital badge for you?  

A low number of responses (n = 34) was received from the partners: Waag (n = 18), SGD (n = 4), 
KI (n = 12). During the phase of the familiarisation with the data it was observed that the 
responses were contributing to a single emerging theme, specific to the motivation of using 
the credentials. Therefore, a narrative analysis was conducted (see Story 6 below) without a 
prior thematic coding. 
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The awarded credentials were for the skills below: 

• KI: 
o Research skills 
o Collaboration skills 
o Zine-making skills 

• Waag: 
o TinkerCad software skills 
o Collaboration skills 
o Sustainability related skills 

• SGD: 
o Sharing skills 
o Research skills 
o Zine-making skills 

At their responses in the questions above, the learners did not explicitly mention the skills. 

4.2.4 Qualitative Results 

The narrative analysis identified the following stories in the learner responses, having coded 
for the themes: a) the 4Cs (creativity, collaboration, communication, critical thinking), b) social 
factors, such as mentions of equity, family, or formal education, and c) the open coding of 
themes that emerged from the responses; these were mostly related to engagement, such as 
interactivity, play, or fun. 

Story 1: Engagement and social environment 

The learners at MUST participated in a chemistry and biology lab about yeast and fermentation, 
and about photosynthesis (two experiments). They reasoned about the impact of the topic of 
the activity as follows: 
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Partner Age Gender Name 
How do you think this topic may 
impact you and/or others? Notes 

MUST 9 Female febo9 I was amused and interested, however, did 
not know what they thought of this activity 
my companions 

social, 
engagement 

MUST 9 Male Reic I learned something new learn 

MUST 12 I prefer 
not to 
say 

EJ08 I loved and learned many new things learn, 
engagement 

MUST 12 Other Don bosco 
44 

Funny fun 

MUST 12 Male 8 Personally I was very impressed my 
classmates think the same 

social, 
engagement 

MUST 12 Female polpetta12 I learned a lot and I enjoyed learn, 
engagement 

MUST 11 Female 2009 I think my companions were not very 
surprised because a lot of things they already 
knew 

social 

MUST 13 Male Riuk It was boring engagement 

MUST 11 Male Tacchino18 It was very interesting because thanks to bbt 
we were able to see that the plant with light 
feeds on AC and releases oxygen. It was 
surprising to see that the yeast is condensed 
into pellets or "snakes" 

engagement 

MUST 11 Male Peperone09 I really liked the microscope even though 
they have shown us the human skin and all 
my mates were frightened. 

social, 
engagement 

MUST 15 Male S Boredom engagement 

MUST 12 Male Em777 Entertainment and curiosity, but also 
boredom 

engagement 

MUST 11 Female Polpettina0
9 

I understood better the topic already 
discussed in class 

formal, learn 

MUST 12 Female Piol22 He was informative, involved us driving with 
his explanations and interactive exhibit 

learn, 
engagement 

Table 16 - Coding of learner responses that demonstrates a connection 
to engagement, social environment 

It can be seen that some found the activity interesting and informative (polpetta12 {12, female}, 
EJ08 {12, N/A}), while others found it boring (S {15, male}, Riuk {13, male}). Em777 {12, male} 
mentions multiple modes of engagement, such as being simultaneously entertained by the 
topic, but also bored. 
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Interestingly, the learners do not limit the opinions about engagement to themselves: rather, 
they seem to appreciate the social aspect of their participation in the activity and have 
opinions about how others may find it. Specifically, learners febo9 {9, female}, 8 {12, male}, 
2009 {11, female}, and Peperone09 {11, male} found the activity interesting, and are adding 
their opinions or doubt about how their companions would find the activity. Note that only 
interested learners acknowledge that others may find the activity boring, while there are no 
bored learners who do not limit themselves to speak from an exclusively personal point of 
view. 

In addition, the language most learners use about the activity is clearly around engagement 
(“make it more interesting and interactive”, “informative, […] interactive exhibit”) and not so 
much specifically about fun. Learners who mention fun do exist, but they do not necessarily 
associate engagement and fun, as these learners exclusively mention fun and not 
engagement. 

 
Story 2: Perception of different skills in an activity 

The learners participated in a two-hour-long online workshop hosted by the Science Gallery 
Dublin. The activity involved making zines and discussing community spaces and access. 
Learners reported the activity as per the Table below. 

Partner Age Gender Name 

What was the activity or workshop you 
took part in today? Summarise in your 

own words! Keywords 
SGD 17 Female em making a zine and thinking about 

accessibility, attitudes and atmosphere 
creativity, critical 
thinking, equity 

SGD 17 Female Andy what I did in the workshop is I did a zine in 
access, attitudes and atmosphere 

creativity, equity 

SGD 16 Female Jingle Zine workshop  

SGD 17.88
4931
51 

Male sherlock making zines and looking at communication 
and access 

creativity, 
communication, 
equity 

SGD 16 Female Blue A workshop which promoted an 
understanding of the attitudes, atmosphere 
and access requirements needed for a space 
meant to suit all 

critical thinking, 
equity 

SGD 17 Non-
binary 

Wren We talked about the ideal Community Space, 
with a focus on the concepts of Attitudes 
Access and Atmosphere 

communication, 
equity 

Table 17 - Coding of learner responses that demonstrates a variance in 
the perception of skills addressed in the same activity 
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Five out of six learners described the activity as including either making, thinking, discussing 
workshop material related to equity. That is, learners overall included at least one of the 4C 
skills as part of the experience, alongside equity. Interestingly, all five learners mentioned 
different combinations of skills when describing the activity—while their responses were 
tagged for creativity, critical thinking, and communication, no two responses were tagged for 
the same skills. 

Specifically, em {17, female}, focused on making and thinking, that is on creativity and critical 
thinking, while Andy {17, female} focused on making the zine. Learner sherlock {17.88, male} 
mentioned communication in addition to making/creativity, while Blue {16, female} and Wren 
{17, non-binary} did not mention the zine at all; rather, they focused on critical thinking and 
communication, respectively. All five mentioned equity-related concepts. 

Therefore, it can be seen that the same workshop can be perceived by learners as promoting 
different skills.   

Story 3: Equity and social issues in NFSL 

This activity was a 5-day non-formal mathematics programme for unaccompanied refugee 
minors at LATRA in Greece. A learner insight was identified at the self-reflection’s reasoning 
response of Venus 1 {15, female} and related insights were sought in her other responses (the 
reconstructing response is also included in Table 18 below). 

Partner Age Gender Name 

What was the activity or workshop you 
took part in today? Summarise in your own 

words! Keywords 
LATRA 15 Female Venus 1 It will help me and my friends become better in 

school and will change the idea of Greek 
students that refugee children are not good in 

school 

collaboration, 
social, equity 

Partner Age Gender Name 
What would you do differently next time 

related to this topic? Keywords 
LATRA 15 Female Venus 1 After I finish my exercises, I can also help my 

friends to finish theirs 
collaboration, 

social 

Table 18 - Coding of learner responses that demonstrates a connection 
to equity and social issues 

The learner’s responses raise several issues. The learner mentions her friends in both answers; 
moreover, while in the first answer the mention can be understood as a social reference (she 
and her friends will become better at school, each one of them as individuals), the second 
answer shows that the learner has an active collaborative attitude, and will take the initiative 
to help her friends learn. 
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Secondly, the learner raises an issue around equity. The attitude of Greek students perceiving 
refugee students as of lower attainment level is important to her and she wants to help change 
it. In addition, the issue is actively expressed as a social issue: that is, she does not describe it 
as a personal frustration, but rather as affecting “me and my friends”; also, “Greek students” 
and “refugee children” are expressed in plural, as social groups. This social view is consistent 
with the above-mentioned active approach to collaboration. 

An additional social issue mentioned by the learner is the connection to formal education and 
schooling. To her, recognition of her contemporaries is important not in general, concerning 
hers and her friends’ knowledge of mathematics, but specifically in reference to school 
performance. Being formal, the school has the status to change the opinion and attitude of 
other students. 

Story 4: Relation to Learning 

The successful implementation of the tools in such a variety of NFSL contexts with different 
domains and ages demonstrates that the task independence aimed by the self-assessment 
tools was achieved. However, the responses give us more information about how the learners 
understood learning in the context of NFSL activities. Various learners from different partners 
and ages understand learning in social contexts, but most answers are not uniform, as shown 
in Table 19 (below). 

Learning was explicitly mentioned in relation to communication or collaboration with friends, 
as sparking creativity, and as being related to either engagement or fun. In most partners, 
these connections remained in the NFSL sphere; in contrast, one can see how the LATRA 
learners are the ones who are mentioning formal education the most, and NFSL as a path to 
employability more than an interesting and engaging activity. 
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Partn
er Age Name Quote (originated by various questions) 

LATRA 14 saturn3 Reminded me the mathematics I do in school     
It will help me and my friends to do better in school 

LATRA 15 Jupiter1 Reminded me the classes I had in school in Greece and also my school in 
Syria     
Mathematics help you with a lot of things in your everyday life. If I do well 
in mathematics I will be able to finish school and go to university 

LATRA 15 Venus 4 I will be able to help my family 
 

LATRA 14 Venus 5 I will be able to get a job 
 

KI 12 Medo good for the other[s] also because they learn something new 
 

KI 12 tiktoksqa
dgirl 

I had a great time, I have learned many new things 
 

BSMJ 10 2600 No activity reminded me that I did in school activities 
 

BSMJ 10 Blue Bell Was very fun and I learned a lot 

CPN 9 Bubamara Encourages pioneering spirit and a desire to acquire new knowledge. 
Best friend invited to join the adventure. 

AE 14 NK I think it will definitely bring new ideas into the mind of many eager 
students. This will be a huge improvement for online learning […]. I, 
personally, also learnt a lot of coding, troubleshooting and Debugging 
during the weekend. 

Table 19 - Coding of learner responses that demonstrates a connection 
to perceived learning 
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Story 5: Suitability of the self-assessment method and tools  

One of the underpinning pedagogical premises of WP5 was in creating an experience that 
addressed student understanding, experience, practice and development, or overall literacy, 
of the “21st century skills”. 

Every group favourably addressed this element from at least two points of view. Firstly, in 
general as a metacognitive reflection (favourable towards self-evaluation or self-reflection 
itself); secondly, specifically with regard to individual skills (creativity, collaboration, 
communication, critical thinking); finally, with regard to wider social/environmental aspects. 

In general: 

● “I thought they were interesting, on the outside” 
● “Interesting to realize what we learn, because sometimes we don’t know what we learn 

until they like tell us.” 
● “Made me realise that I had more to offer than I originally did.” 
● “They helped me to understand why I was doing the different tasks, and how they were 

improving skills” 
● “They were freat” [sic] 
● “Perf ��” 

Learners understood the skills and the benefit of reflecting on them; in addition, they linked or 
related this understanding to their personality, such as the learner mentioning self-worth (e.g. 
the learner who expresses the sentiment that they had more to offer more than they originally 
thought). The use of casual language and/or emojis can be seen as an emotive response of 
ease and familiarity with the self-assessment tools. 

Story 6: Credentialisation-related quotes. 

With regard to the credentialisation, SGD, Waag, and Kersnikova deployed paper certificates 
and digital badges as described in section 4.4.1. The learners were asked a number of open-
ended questions about the credentials, such as what they will do with them and how they 
intend to use them in the future. 

The responses can be summarised as lacking interest; that is, neither interested but nor 
actively uninterested. Rather, it seems that learners do not find them compelling as there is no 
recognition in their immediate environment by institutions they foresee they will interact with. 

Questions and a representative sample of responses: 

What will you do with it once you get it [meaning the credential]? 

● “Keep it/store it” 
● “Put them in my bag” 
● “I will bring it home and show it to my mother” 

How will you use it in the future? 

● “I don’t know” 
● “Nothing” 
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● “Throw away” 

Some learners did mention social uses or further recognition of the credentials. However, 
these other answers about how to use it in the future were much less common: 

● “Show it to friends” 
● “Save it for e.g. scholarship and events” 
● “Show it to family”. 

In summary, from the learner point of view credentials are not a necessity for NFSL. The 
decision to use them should be taken only after careful consideration. Tools such as the 
diagnostic of this document can help institutions consider if and when they should be used. 

5 Discussion 

5.1 Inferences from results  
The goal of SySTEM 2020 WP5 is twofold: 

• Understand the use of 21st century skills in contemporary non-formal science learning. How 
are the comprehension and use of 21st century skills currently captured in non-formal 
contexts? 

• Test tools to assess and acknowledge the use of these skills in non-formal science 
learning, making them available to science learning researchers and practitioners. 

With regard to the use of 21st century skills in NFSL, the use and promotion of 21st century 
skills by the activities is manifest in all stories uncovered through the qualitative analysis, 
supported by quantitative data. Learners explicitly connect NFSL and the use of skills with their 
social context, and link them to engagement (Story 1) and topics of equity and inclusion in 
certain contexts (Story 3). Related to equity and inclusion is also the connection between non-
formal and formal learning contexts (Story 4: school, employment), which appeared strongly 
only in LATRA, an organisation working with refugees and migrants, while other learners 
perceived NFSL as an extracurricular activity almost exclusively, and social mentions would 
be limited to friends and family. 

Additionally, a learners’ desire to improve their 21st century skills during NFSL activities is 
supported by the results. A strong indication is that learners overwhelmingly (>90%) preferred 
a deficit-first strategy in skill development as opposed to a strengths-first approach. While a 
strengths-based approach would not be either for or against learners desiring to work on skills 
while in an NFSL context, the deficit-first approach definitively shows a desire to apply and 
develop these skills. 

Finally, many activities were perceived as supporting different skills by different participants 
(Story 2). Learners identified using multiple skills in NFSL activities, while the combination of 
skills they identified the activities with varied significantly, e.g., an activity in SGD addressed 
creativity and critical thinking for some learners, but communication for others. As identified 
as an important prerequisite for the application of self-assessment, the science learning 
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activities were authentic, as planned, and learners were not primed about what would be asked 
of them during the self-assessment. Therefore, the self-reflective identification of these skills 
indicates that NFSL activities indeed encourage the learner to use multiple skills according to 
their personal understanding and capacity. It seems that no modification of NFSL activities is 
necessary to achieve this effect; this is not against practice partners explicitly mentioning or 
promoting a specific skill, but this would be an additional and not a necessary thing to do. 

Concerning tools and their suitability for assessing and acknowledging 21st skills in NFSL 
contexts, a variation can be seen depending on the tool. Self-evaluation required the practice 
partner to understand the phased framework and each level, design the levels around the 
activity, and continuous research support for carrying out this type of self-assessment. While 
the results were useful for research in SySTEM 2020, self-evaluation is not a tool that can be 
easily adopted as a standalone solution for self-assessment by any NFSL organisation—it is 
best used within the context of a research-practice partnership, in which the researcher 
supports the practitioner in the analysis and synthesis of results, and the practice informs any 
adaptation of the research instrument. The SySTEM 2020 consortium strongly advocates and 
encourages the adoption of the self-evaluation tool in this context. In contrast, self-reflection 
was a more lightweight solution which allows for flexibility in its use and less commitment by 
the organisation. It was used with success on challenging settings, i.e. on online and presential 
activities during the Covid-19 restrictions period, which shows its flexibility. With minimal 
training (contained in D5.5 - Toolkit of Frameworks, Tools and Practices for Use in Non-formal 
Science Learning Settings), practitioners can get an understanding of how to interpret the 
results of this simple tool, and how to adapt it to meet their organisational needs and priorities 
for learner-centred evaluation. 

Learners also appreciated the tools and their use. One learner even mentioned that the self-
assessment was connected to skills beyond competencies, such as self-worth, which is a 
personality trait: “Made me realise that I had more to offer than I originally did.”; other learner 
mentioned that self-assessment made 21st century skills explicit to them: “it made me realise 
that some activities include creativity and critical thinking without appearing to do so”; also, the 
use of casual language and/or emojis can be seen as an emotive response of ease and 
familiarity with the self-assessment tools. Learner-centred self-assessment emerges elsewhere 
in the SySTEM 2020 project, specifically in WP3 as learning portfolios (D3.3 Report on the 
Production of Learning Portfolios). This activity follows a similar approach in terms of 
supporting increasing depth of reflection, while allowing more scope for self-expression and 
reinterpretation of ideas and concepts explored in the NFSL setting. An organisation engaging 
with young learners over an extended period of time might support the development and 
familiarity with reflection and self-assessment by first introducing the self-reflection tool, 
moving forward to using the self-evaluation tool, and finally to introduce the practice of 
creating reflective learning portfolios.   

Task-independent self-assessment provides the above-mentioned insights which help to 
uncover often implicit aspects of non-formal science learning. Self-assessment is beneficial to 
learners in terms of their understanding and development of 21st century skills, and in some 
cases can be empowering (for example, highlighting their self-worth). In addition, task-
independence allowed for the self-assessment to be successfully implemented in a variety of 
contexts, regardless or gender, age, location, or science domain. In many cases, without being 
specifically alerted to issues of social justice and equity, learners identified links with these 
topics in relation to the NFSL activity they were engaged in. 
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With regard to acknowledging skills, the credentialisation tool was mostly seen as an instant 
gratification tool, and less as a recognition for learning that could be used in continuous 
education. Therefore, this is a limited form of acknowledgement, which is valuable in social 
contexts (friends, family, etc.) but uncertainty was prevalent about what else could be done 
with the credentials. Until there are institutions and organisations that recognise these 
credentials it will be difficult for learners and organisations to adopt them. A strong 
recommendation here would be to involve youth and learners in the discussions occurring at 
European level, or between universities and schools in relation to micro-credentials or other 
forms of credentialisation for learning. A co-design approach as discussed in Section 4.1.2 
could be very powerful in this regard.   

5.2 Limitations 
A significant limitation of this study is the potential implicit selection bias with regard to the 
selection of the practice partners and the learners, as the selection method was convenience 
sampling.  

Concerning practice partners, the main criterion for the selection of trial partners was their 
participation in SySTEM 2020. The partner profile varied adequately, as they have different 
objectives and conditions. For example, some are linked to universities, some are museums, 
they refer to different age groups, their activities are either subject-specialised to one specific 
area of STEM, or very generic. In addition, their understanding of 21st century skills, 
credentials, or contributing to research is also variable. Therefore, potentially the results are 
difficult to compare and to attribute to the pedagogical design, as the partner specifics are 
always a confounding variable. Even when results are generalisable for the SySTEM 2020 WP5 
practice partners, it is challenging to generalise the findings for NFSL at large. However, the 
variety of organisational types covers a good cross-section of the sector. 

Similarly, the learners who participate in the self-reflection could be the ones who are more 
interested in NFSL. The learners who visited the practice partners for their programmes did 
not always do so on a voluntary basis (i.e. school visits, group visits with another organisation) 
. Such obligatory visits would include learners both interested and uninterested in NFSL, and 
there is a chance that only interested learners filled in the self-assessment. Therefore, it is 
challenging to generalise the results for all learners. 

There are some factors that mitigate these limitations. Firstly, the learners were not aware in 
advance that they would be asked about 21st century skills; therefore, even if they were the 
ones more interested in NFSL, this interest is not necessarily transferable to the 21st century 
skills. Also, the responses show that there were learners who were not always engaged with 
the activities, and it is a measure of receiving representative results that they included this in 
their answers. 

Finally, while the practice partners typically have learners representative of the socioeconomic 
conditions in their countries, for Phase 2 of the trial some of the programmes took place online. 
Specifically for these online programmes it is difficult to make a claim about the composition 
of the learner demographics, as learners from other countries or contexts might be joining the 
activities. 
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Even so, some inferences from the results still hold, as a) the self-assessment tools were used 
in a variety of tasks and by different ages successfully, b) some results were overwhelming, 
such as the 93% of learners preferring to work on deficits in skills knowledge as opposed to 
enhancing their strengths, and c) some narratives are important in terms of equity and 
inclusion even if they are the story of a small sample (see for example Story 3 above). 

6 Conclusion & Recommendations 

This document outlines the design and development of research tools aimed at supporting 
self-assessment of 21st century skills in non-formal science learning, and credentialisation of 
such learning. It also documents the implementation of these tools within the SySTEM 2020 
“testbed education programmes”—non-formal science learning programmes in eight practice 
partner locations. 

The tools were implemented from June 2019 to January 2021, and used by approximately 1200 
learners. The self-assessment tools were task-independent and context-independent, focused 
on the self-assessment of four core 21st century skills (creativity, collaboration, 
communication, critical thinking), while the credentialisation tool was a digital badge and 
paper certificate, both created with the Open Badges specification. 

The tools contribute to the understanding of how 21st century skills are used in non-formal and 
informal science learning by making these skills explicit to the learners and providing to them 
the opportunity to improve in their use; additionally, the learners demonstrated an 
understanding of the connections between the use of the skills, learning, and their social 
context. Concerning the acknowledgement of skills, a trial with digital badges showed limited 
interest in their use, as their desirability depends to a great extent on awareness of possibilities 
for external recognition of these badges. 

These inferences can be translated into recommendations for practitioners in the field of non-
formal science learning, which are presented below. 

6.1 Recommendations for practice  
Self-reflection: 

Self-assessment of 21st century skills is beneficial for learners; however, not all self-assessment 
methods are equally easy to be adopted by practitioners. A tool such as the self-reflection 
presented here is recommended for most organisations, as it is easy to explain, implement, 
and maintain. Using a structured method for organising the responses like the thematic coding 
is also recommended, but most important in the qualitative analysis is the identification of 
stories and narratives. 

Self-evaluation: 

Self-evaluation requires more resources by the practice partner to be used, in terms of time 
and effort. Practitioners are recommended to prefer self-reflection unless dedicated 
researchers are part of the team, and the programmes are consistently scheduled and well-
planned. It has some questions that produce quantitative results; however, keep in mind that 
this is still a self-assessment method, and the qualitative analysis in themes and narratives is 
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more important than the produced statistics. Self-assessment, as a formative assessment, is 
at its best when it describes the living experience of the participants. 

Credentials: 

Credentials can be used if and only if reason enough exists. In summary, from the learner point 
of view credentials are not a necessity for NFSL. The decision to use them should be taken only 
after careful consideration. Broadly speaking, they were seen as useful as an instant 
gratification tool for the end of a programme, but their sustained utility in NFSL is not yet 
proven or obvious. Tools such as the diagnostic of this document can help institutions 
consider if and when they should be used.  

Design Interventions: 

Use the “SySTEM 2020 Design Principles and Methods Toolkit for Supporting Science Learning 
Outside the Classroom (SySTEM 2020 Deliverable 4.2)” to brainstorm about how the stories 
you identify from self-reflection relate to the Design Principles in your context, and how 
activities can be re-designed with the stories and the principles in mind to provide a better 
experience for the learners. 

Finally, practitioners who are interested in finding out more about the specific implementation 
of the tools in SySTEM 2020 should read: 

• For the participatory co-design approach,  
o ‘D4.1: Report on the Helsinki Co-Design Sessions’. Deliverable 4.1. WP4: 

IDENTIFY & CO-DESIGN. 
• For the tools in SySTEM 2020, case studies, and instructions of use for practitioners:  

o ‘D5.5 Toolkit of Frameworks, Tools and Practices for Use in Non-formal 
Science Learning Settings’. SySTEM 2020 Deliverable 5.2. WP5: DEVELOP & 
EXECUTE. 

• For the technical reports about the development and source code implementation, 
o ‘D5.1 Set of Research Tools’. SySTEM 2020 Deliverable 5.1. WP5: DEVELOP & 

EXECUTE. 
o ‘D5.2 Integrated Distributed Credentialisation Tool’. SySTEM 2020 

Deliverable 5.2. WP5: DEVELOP & EXECUTE. 
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Appendix A - Ethical Approval & 
consent forms 

This appendix includes the letter of ethical approval by the School of Education in Trinity College 
Dublin to conduct the self-assessment trials, as well as information and consent forms used by the 
practice partners in the testbed education programmes. Three information sheets and consent forms 
are included below: one for young adults who are in the age of giving consent, one for guardians of 
minors, and one for minors.   
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i. Confirmation of Ethical Approval 
 

Approval Dr. Mairead Hurley  04 February 2020 

Dear Dr. Hurley, 

The School of Education’s Ethics Committee has received and considered your application for 
approval of your Staff research project “SySTEM 2020 Skills Self-Evaluation Tools”. 

It is the decision of the Committee that no additional information is needed regarding your 
application. Therefore, approval is granted for your research, on the condition that it is carried out 
as indicated on your application. Should there be a change in the design of your research project, 
you will need to re-apply again for approval from the School of Education’s Ethics Committee. 

You are required to include a copy of this letter as an appendix to your research. 

If you have any queries regarding this decision, please contact the Chair of the School of Education’s 
Ethics Committee and Director of Research, Dr Ann Devitt (devittan@tcd.ie). 

We wish you all the very best with your research project. 

 

Caroline Morgan 

Research Officer at the School of Education 

on behalf of Professor Ann Devitt 

Director of Research 

School of Education 

Trinity College Dublin, the University of Dublin 

Dublin 2, Ireland 

Tel: +353 1 896 3583 | E: phdrsrch@tcd.ie  

 

Scoil an Oideachais 

Coláiste na Tríonóide, Baile Átha 

Cliath, Ollscoil Otha Cliath 

Coláiste na Tríonóide, Baile Átha Cliath 

mailto:devittan@tcd.ie
mailto:phdrsrch@tcd.ie
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ii. Information Sheet & Consent Form for 
Young Adults 

Informed consent for data collection  
 

Your participation in SySTEM 2020  
 

1. What We Are Asking 

The purpose of this letter is to inform you about the SySTEM 2020 project, why your participation in 
the project is requested and to ask you for your consent to participate in the project.  

This project examines science learning outside the classroom for young people aged between 9 and 
20 years all over Europe. In this project we will analyse different learning scenarios by surveying 
children and young adults, produce tools for learners and provide best-practice examples for 
learning outside the classroom for educators. Around 2,000 children and young people from 8 
countries are going to be involved in this project. 

Your participation is crucial for achieving the goals of this project. 

2. Why are you chosen to participate 

You were selected as a participant because you are taking part in science learning programmes 
offered by Science Gallery Dublin. 

3. Data collection in which you will be involved 

In this study, we will ask you to answer some short questions at the end of each workshop about 
your experience, your ability to collaborate with others, to communicate your ideas, to think critically, 
and to be creative. We want to better understand how you are developing these skills through our 
programme. The questions will be presented to you in an online form, or as a paper survey that will 
take about 7-10 minutes at the end of each day (if doing multiple-day workshops), or two periods 
10-20 minutes if doing a one-day workshop.   

This study will occur while  they are participating in the education programmes organised by Science 
Gallery Dublin between now and April 2021. All data collection will happen under the supervision of 
Dr. Mairead Hurley or Sophie Perry and will be carried out in a sensitive and non-stressful manner 
within the workshop environment. There will be no cost for your participation.  



WP5 : DEVELOP & EXECUTE DELIVERABLE 5.4: REPORT ON TESTBED EDUCATIONAL PROGRAMMES 

 
 

60 

 

4. Your data 

This survey is completely anonymised and no personal data will be collected. We will ask for your 
age and gender – these will help us in our statistical data analysis. 

5. What will we do with your data and how long will we store them 

We will collect, process and store all of your answers safely.  
 
We will keep your consent form for 7 years after the project ends, and then shred it.  

The data that you provide us with as part of the research will be stored until the end of the project 
(April 2021) and deleted afterwards. 

Other data (e.g. your age and gender, your answers, which cannot identify you) will be shared with 
the partners of the SySTEM 2020 project. These partners are: 

Science Gallery at Trinity College Dublin, 
Ireland (Project Coordinator) 

Aalto University, Finland 

 

Ars Electronica, Austria 

 

Centre for Promotion of Science, Serbia 

 

Centre for Social Innovation, Austria 

 

Ecsite, Belgium 

 

Kersnikova Institute, Slovenia 

 

LATRA, Greece 

 

Museo Nazionale Scienza e Tecnologia 
Leonardo da Vinci, Italy 

 

Waag, The Netherlands 

 

Bloomfield Science Museum Jerusalem, 
Israel 

 

 

  

Anonymised results will be used for statistical purposes, for scientific publications, by museums and 
science centres and will further be openly accessible for research purposes. These data will be 
stored indefinitely.  

6. Your rights 
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You have the right:  

● to know what data we process 

● to know the reasoning of such processing,  

● to object to the processing, to restrict its use and correct or delete this data.  

7. Opting out of participation 

You can stop participating in our project at any time - there will be no downsides. You can completely 
or partly withdraw your consent by emailing sophie.perry@dublin.sciencegallery.com.  

8. Please ask! 

If you do have any questions, please ask the researcher(s) in charge of the project: Sophie Perry 
sophie.perry@dublin.sciencegallery.com 
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Consent form 
I have read and understood the aim of SySTEM 2020 and its research and how I will be involved in 
the project.  

My participation is voluntary and anonymous, and I am aware that I do not have to answer all the 
questions. 

I have had the opportunity to ask questions (contact details above) about the project and any 
questions that I have asked, have been answered to my satisfaction. 

I am aware that I can withdraw my consent for my participation at any time and that I can object to 
the processing of my responses. I am aware that my responses will be shared with other project 
members, but that these cannot be used to identify me. 

I give my consent to participating in this project  

❏ Yes 
❏ No 

I give my consent that my data can be used for the following types of research output: 

Research publications, including papers, book chapters, 
conference proceedings 

❏ Yes 
❏ No 

Research posters  ❏ Yes 
❏ No 

Oral presentations about the research ❏ Yes 
❏ No 

 

I allow my anonymous data to be shared with or transferred to other SySTEM 2020 project 
partners 

❏ Yes 
❏ No 

I allow Science Gallery Dublin to take my picture, and I am aware that photos will not be used 
for research purposes but may be used for promotional purposes.  

❏ Yes 
❏ No 

I agree to be contacted by Science Gallery Dublin with regard to the research project using 
my provided contact details 

❏ Yes 
❏ No 
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Your name________________________________________________________  

Date and Place _________________________________________________ 

Signature ________________________________________________________ 

 

Phone Number (optional)____________________________________________ 

Email Address (optional)_____________________________________________ 

 

SySTEM 2020 Additional Project Information 

Grant Agreement No. This project has received funding from the European Union’s Horizon 2020 
research and innovation programme under grant agreement No. 788317. 

Project duration  1 May 2018 - 30 April 2021 

Programme H2020 - Pillar: Science with and for Society 

Work Programme Year: 2016-2017 

Work Programme Part: Science with and for Society  

Call: H2020-SwafS-11-2017  Science Education Outside the Classroom 
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iii. Information Sheet & Consent form for 
Parents 

 

 
Informed Consent for Data Collection  
 

Your child’s participation in the SySTEM 
2020 project. 
 
1. What We Are Asking 

The purpose of this letter is to inform you about the SySTEM 2020 research project and explain why 
your child’s participation is requested. We want to ask you for your consent for your child to 
participate in the project. 

This project examines science learning in settings outside the classroom for young people aged 
between 9 and 20 years all across Europe. In this project, we will analyse different learning scenarios 
by surveying children and young adults, produce tools for learners and provide best-practice 
examples for science learning outside the classroom for educators. About 2,000 children and young 
people from 8 different countries are going to be involved in this part of the project.  

Your child's contribution is crucial for achieving the goals of this project. 

2. Why your child has been asked to participate 

Your child was selected as a participant since she/he is taking part in a science learning programme 
offered by [Science Gallery Dublin]. This may be through a partnership between your child’s school 
and [Science Gallery Dublin]. 

3.  Data collection in which the child will be involved 

In this study, we will ask your child to answer some short questions at the end of each workshop 
about their experience, their ability to collaborate with others, to communicate their ideas, to think 
critically, and to be creative. We want to better understand how your child is developing these skills 
through our programme. The questions will be presented to them in an online form, or as a paper 
survey that will take about 7-10 minutes at the end of each day. In the case of an online survey, your 
child can use their own device if they have one and have access to the internet, but if not, [Science 
Gallery Dublin] will always have extra devices which are connected to the internet that can be used. 
Students are always advised that these devices are available in case anyone doesn’t have a phone 
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with them, or in case they have no battery, so that no child should feel inadequate if they don’t have 
their own smartphone.  

This study will occur while  they are participating in the education programmes organised by [Science 
Gallery Dublin] between now and April 2021. All data collection will happen under the supervision of 
Dr. Mairéad Hurley and/or Dr. Joanna Crispell  and will be carried out in a sensitive and non-stressful 
manner within the workshop environment. There will be no cost for the participation of your child.  

4. Your child’s data 

This survey is completely anonymised and no personal data will be collected. We will ask for their 
age and gender – these will help us in our statistical data analysis. 

5. What will we do with your data and how long will we store them 

We will collect, process and store all of your child’s answers safely. We will keep a record of your 
consent for 7 years after the project ends and then delete it.  

The data will be stored until the end of the project (April 2021) and deleted afterwards. 

Other data (e.g. age and gender of your child, your child’s answers, which cannot identify your child) 
will be shared with the partners of the SySTEM 2020 project. These partners are: 

Science Gallery at Trinity College Dublin, 
Ireland (Project Coordinator) 

Aalto University, Finland 

 

Ars Electronica, Austria 

 

Centre for Promotion of Science, Serbia 

 

Centre for Social Innovation, Austria 

 

Ecsite, Belgium 

 

Kersnikova Institute, Slovenia 

 

LATRA, Greece 

 

Museo Nazionale Scienza e Tecnologia 
Leonardo da Vinci, Italy 

 

Waag, The Netherlands 

 

Bloomfield Science Center, Israel 

 

 

 

Anonymised results of their answers will be used for statistical purposes, for scientific publications, 
by museums and science centres and will further be openly accessible for research purposes. These 
data will be stored indefinitely.  

6. Photographs 
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Upon your separately given consent, some pictures may be taken of your child, and reproductions 
or adaptations of these images may be used in reporting on this project, or for publicity  purposes to 
help to promote  the project. This might include (but is not limited to), the right to use them in printed 
and online publicity, social media, press releases and funding applications. Photographs will not be 
used for research purposes, and will not link your child with their answers to the survey. If you are 
happy for your child to participate in the research, but not to be photographed, please let us know 
by ticking “no” in the relevant box below.  

7. Your rights 

As the child's guardian, you have the right:  

● to know what data we process 

● to know the reasoning of such processing  

● to object to the processing, to restrict its use and correct or delete this data 

 

8. Opting out of participation 

Your child can stop participating in our project at any time - there will be no downsides. You can 
completely or partly withdraw your consent or your child might just skip specific parts of the study.  

9. Please ask! 

If you do have any questions, please ask the researchers in charge of the project: [Dr. Mairéad 
Hurley (+353 86 379 7272, mairead.hurley@dublin.sciencegallery.com) or Sophie Perry (+353 83 
888 8259, sophie.perry@dublin.sciencegallery.com)] 

  

mailto:mairead.hurley@dublin.sciencegallery.com
mailto:joanna.crispell@dublin.sciencegallery.com
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Consent Form for Parents/Guardians  

I have read and understood the aim of SySTEM 2020 and its research and how my child will be 
involved in the project.  

My child's participation is voluntary and anonymous, and I am aware that my child does not have to 
answer all of the questions. 

I have had the opportunity to ask questions (contact details above) about the project and any 
questions that I have asked, have been answered to my satisfaction. 

I am aware that I can withdraw my consent for the participation of my child at any time and that I can 
object to the processing of my child's survey responses. I am aware that my child's survey responses 
will be shared with other project members, but that these cannot be used to identify my child. 

I give my consent that my child can participate in this project  

❏ Yes 
❏ No 

I give my consent that my child’s data can be used for the following types of research output: 

Research publications, including papers, book chapters, 
conference proceedings 

❏ Yes 
❏ No 

Research posters  ❏ Yes 
❏ No 

Oral presentations about the research ❏ Yes 
❏ No 

 

I allow my child’s anonymous data to be shared with or transferred to other SySTEM 2020 
project partners 

❏ Yes 
❏ No 

I allow [Science Gallery Dublin] to take pictures of my child, and I am aware that photos will 
not be used for research purposes but might be used for publicity or reporting purposes 

❏ Yes 
❏ No 

I agree to be contacted if necessary by [Science Gallery Dublin] with regard to the research 
project using my provided contact details 

❏ Yes 
❏ No 
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Your name_______________________________________________  

Child’s name _____________________________________________  

Date and Place ___________________________________________________ 

Signature _________________________________________________________ 

Phone Number (optional) _____________________________________________ 

Email Address (optional)  _____________________________________________ 

 

SySTEM 2020 Additional Project Information 

Grant Agreement No. This project has received funding from the European Union’s Horizon 2020 
research and innovation programme under grant agreement No. 788317. 

Project duration  1 May 2018 - 30 April 2021 

Programme H2020 - Pillar: Science with and for Society 

Work Programme Year: 2016-2017 

Work Programme Part: Science with and for Society  

Call: H2020-SwafS-11-2017  Science Education Outside the Classroom 
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iv. Information Sheet & Consent form for 
Minors 

 

Informed consent for data collection  
 

Your participation in SySTEM 2020  
 

1. What we are asking 

We are asking you to participate in our research project, which is called SySTEM 2020. Our project 
wants to know about the way you learn about science outside of the classroom. We work with young 
people aged between 9 and 20 years old, in 19 different European countries, and we would like you 
to be one of them. As part of the project, we want to find out more about the kind of skills young 
people develop when they are learning about science, technology, engineering and mathematics. 
Our project is also trying to create tools to help young people reflect on how and what they learn 
when they are in settings outside of school.  

2. Your role as co-researcher 

The activities you are participating in are organised by [Science Gallery Dublin] under the 
supervision of lead researchers [Dr. Mairéad Hurley and Sophie Perry. 

You are invited to participate by taking part in a short survey each day you are here - it will take 
about 7-10 minutes at the end of each day. You can choose whether to fill it in on a phone, tablet, 
computer, or on paper. You do not have to pay anything to participate. If you do not want to 
participate in the survey, there are no negative consequences for you and you do not need to explain 
why. This survey is completely anonymous. You will use the same unique nickname each day that 
you complete the survey, so that your answers can be joined together, but this nickname cannot be 
used to identify you, so please do not use your own name, or that of anyone else. 

3. Your data 

We will store all of your answers safely. None of the other participants will know your answers. We 
are not communicating your answers to your teachers, guardians or friends. We will keep this 
information securely stored.  
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We would like to take pictures during the workshops so that we have a record of the activities, but 
you can inform us if you do not want to be in them.  

4.  Opting out of participation 

You can stop participating in our project at any time - there will be no downsides. You can completely 
withdraw or just skip specific parts of the survey.  

5. Please ask! 

If you have any questions, please ask the researchers in charge of the project: [Dr. Mairéad Hurley 
(+353 86 379 7272 mairead.hurley@dublin.sciencegallery.com) or Sophie Perry (+353 83 888 8259 
sophie.perry@dublin.sciencegallery.com)]. 

 

 

SySTEM 2020 Additional Project Information 

Grant Agreement No. This project has received funding from the European Union’s Horizon 2020 
research and innovation programme under grant agreement No. 788317. 

Project duration  1 May 2018 - 30 April 2021 

Programme H2020 - Pillar: Science with and for Society 

Work Programme Year: 2016-2017 

Work Programme Part: Science with and for Society  

Call: H2020-SwafS-11-2017  Science Education Outside the Classroom 

 

 

 

 

  

mailto:mairead.hurley@dublin.sciencegallery.com
mailto:joanna.crispell@dublin.sciencegallery.com
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Participation Agreement 

 

Do you want take part in this study? 

YES  NO 

 

 

Are you okay with being in pictures that might be used for publicity or 
reporting purposes? 

YES  NO 

 

Do you understand that you can quit the study at any time? 

YES  NO 

 

My name _____________________________ 

My age ______________ (years) 

Name of my parent or guardian ____________________________________________ 

 

 

Date and Place _____________________________________ 

Signature ___________________________________________ 
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Appendix B - Facilitators’ Guide 

The following pages include a facilitators’ guide for the practice partners who participated in 
the self-evaluation tool deployment, i.e. the Phase 1 of the trial. 

It explains self-evaluation in broad strokes, includes some logistical considerations learnt from 
the pilot deployment, and includes the script for the self-evaluation tool itself. 

As mentioned in the main body of this document, some of the research methods suggested in 
the guide were eventually discarded, as due to Covid-19 restrictions the self-reflection tool 
was adopted by all partners and many of these methods became incompatible (e.g. due to 
data mismatch) or impossible (e.g. due to travel restrictions). 
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https://docs.google.com/document/d/1OyTfZAFXsTWFTV1DjVnHLIAqdv3l0QtOCBhmoTaxjLw/edit#heading=h.999yijoh6ina
https://docs.google.com/document/d/1OyTfZAFXsTWFTV1DjVnHLIAqdv3l0QtOCBhmoTaxjLw/edit#heading=h.e9r4syz4tqy4
https://docs.google.com/document/d/1OyTfZAFXsTWFTV1DjVnHLIAqdv3l0QtOCBhmoTaxjLw/edit#heading=h.e9r4syz4tqy4
https://docs.google.com/document/d/1OyTfZAFXsTWFTV1DjVnHLIAqdv3l0QtOCBhmoTaxjLw/edit#heading=h.3ohy4tw2g48u
https://docs.google.com/document/d/1OyTfZAFXsTWFTV1DjVnHLIAqdv3l0QtOCBhmoTaxjLw/edit#heading=h.3ohy4tw2g48u
https://docs.google.com/document/d/1CtD7qz1J7EPPdYM4KptWPeZdA3qbiBbHwYWqIJp4w-8/edit?ts=6042651f#heading=h.p8qhclryutos
https://docs.google.com/document/d/1CtD7qz1J7EPPdYM4KptWPeZdA3qbiBbHwYWqIJp4w-8/edit?ts=6042651f#heading=h.p8qhclryutos
https://docs.google.com/document/d/1CtD7qz1J7EPPdYM4KptWPeZdA3qbiBbHwYWqIJp4w-8/edit?ts=6042651f#heading=h.p8qhclryutos
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What is SySTEM 2020? 

Science learning outside the classroom is crucial in educating and forming Europe’s next generation 
of researchers and innovators. By gaining insight into initiatives all around Europe, SySTEM 2020 
wants to gain a better understanding of the types and kinds of programmes in operation, learn from 
each other and collaborate to be able to respond to challenges ahead. 

SySTEM 2020, coordinated by Science Gallery Dublin, will approach this by mapping initiatives 
that encourage learning beyond the classroom across 19 countries. Within 8 of these, in-depth 
studies will be carried out to look at how children and teenagers between the ages of 9-20 years old 
react to these types of environments. 

What is WP5: Develop & Execute 

Work Package 5 (WP5) is led by the Science Gallery at Trinity College Dublin and focuses on 
developing and trialling research tools concerning science learning outside the classroom. 
Specifically, this WP aims to integrate results from Work Package 4, led by Aalto University, with 
practice in authentic settings at SySTEM 2020’s informal/non-formal STEAM education partners. 

These research tools include questionnaires about key competencies, such as creativity, 
collaboration, etc, a smart engagement tracker, and a credentialisation tool, i.e., digital badges or 
similar recognition of participation. 

This document is related to the questionnaires about key competencies to be trialled; these 
will take the form of a self-evaluative, reflective activity by the learners. 

The Self-Evaluation Trial (SE) 

Apart from learning science itself, it is interesting to investigate what additional benefits may exist in 
participating in in/non-formal science learning spaces. Such benefits may include an increased 
awareness of and development of skills such as creativity, communication, etc., often called “key 
skills”, “core competencies”, or “21st century skills”. While different frameworks include a different 
set of skills, there is a practically unanimous agreement that the four main ones are creativity, 
collaboration, communication, and critical thinking, sometimes called “the 4Cs”. Since these are the 
common denominator, they were selected to be evaluated in terms of their awareness and execution 
in science learning outside the classroom. 

An immediate difficulty that arises, is how to evaluate these skills, as they are highly subjective and 
thus hard to define. One solution that has been tried at formal education environments before has 
been to use self-evaluation (SE), i.e., let the learners themselves define and identify the skills and 
what they find important in each skill. The learners follow a semi-structured approach, where they 
follow a rubric that gives them specific options about elements of each skill and open-ended 
questions where they can qualify the answers according to their own understanding. This approach 
was successfully piloted with three SySTEM 2020 partners during the summer of 2019 (Science 
Gallery Dublin, Bloomfield Science Museum Jerusalem, Ars Electronica). 

A list of the questions can be found at the end of this document. 
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Logistics of the Trial 

How many learners should fill in the SE? 

Partner City Country # of 
Participants 

SGD/TCD* Dublin Ireland 400 (-18*) 

BSMJ* Jerusalem Israel 250 (-19*) 

Ars Electronica* Linz Austria 250 (-19*) 

Waag Amsterdam The Netherlands 100 

MUST Milan Italy 400 

Kersnikova Ljubljana Slovenia 400 

LATRA Lesvos Greece 50 

Centre for Promotion of 
Science 

Belgrade Serbia 200 

* Including pilot activities during summer 2019 

What is the timeline to have the SE done? 

The trial will be rolled out in two phases, one that will be the SE alone (Phase 1), and one that 
will iterate on the results of Phase 1 and integrate additionally digital badges (or equivalent) 
and learning portfolios. 

Phase 1 lasts from September 2019 to February 2020. Phase 2 lasts from March 2020 to 
September 2020. The numbers above are the sum of learners for both Phases, and not per 
Phase. For example, MUST have agreed to have 400 of their learners fill in the SE questionnaire 
from September 2019 to September 2020, according to the specific schedule of their 
activities. 

The learners should be participating in habitual, programmed activities of the above centres, 
and not in specially designed activities for the project. Thus, the results will be coming from 
authentic visits, and not from activities tailored to SySTEM 2020. 
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What type of learners should do the SE? 

SySTEM 2020 aims to understand equity in participation in science learning, thus considering gender 
balance, marginalised communities, or otherwise under-represented learners is recommended. 
However, it is understandable that it may be difficult to practically enforce that, and thus it is an aim 
rather than a hard requirement. The intention is to do the trial at an authentic environment, so 
that the learners you recruit should be part of your usual audience! 

How do you collect data? Is it secret? Is it safe? 

We use Google Forms for the SE questionnaires; we use a specific installation of the Google 
Suite for Education checked by Trinity College Dublin’s IT Services to comply with EU standards 
in data privacy and protection. Incidentally, TCD IT are quite strict, and we are not allowed to 
use many popular platforms such as SurveyMonkey or Evernote, which indicates they take 
privacy seriously. In practice this specific installation means that all data are going to be stored 
in data centres inside the EU, and none of the data is going to be transferred to servers in the 
USA. Personalised data like IP addresses are NOT collected. 

For research purposes, the data collected from the activities will contribute to the creation of 
a baseline around student interaction, understanding and ownership of the competencies by 
tracking the way students not only interact with and assess the competencies but also how 
the define, prioritise, and exemplify them. Specifically, the data to be analysed will come from: 

- Student Definition Analysis 

- Student Word Bank Manipulation Analysis 

- Student Semantic Rationale Analysis (depending on the amount of acquired text) 
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- Student Text Readability (Grade Level) Analysis 

- Student Self-Evaluation Analysis 

- Student Exemplar Analysis (Cultural Analytics Analysis) 

- Student Questionnaire Analysis 

- Focus Group or other Debriefing Analysis 

- Researcher General (Non-Recorded) Observational Data Analysis 

In order for researchers to be able to use the data, you will need to make sure that each 
participant or guardian, if minor, has signed a consent sheet form; this is going to be the first 
page of the SE questionnaire on Google Forms, but please do make sure to have a paper 
alternative around, as some people may prefer that. Make sure to store the signed forms at a 
secure location. 

Additional ethical obligations are to inform participants that a) while the questionnaire does 
not contain flashing colours, users with epilepsy should always be advised before using a 
screen, and b) any inappropriate material found in the responses will be subject to reporting 
to an appropriate level. 

What other practicalities are there to consider? 

The SE questionnaire is pretty flexible and can be used in a variety of settings. Do you run a 5-
day, 8-hour per day workshop? It is fine. Do you have a series of half-day events? It may work 
too. You can work with SGD to tailor it to your needs. To showcase the flexibility of the SE, 
three cases are presented, as piloted at three SySTEM 2020 partner locations, as well as a 
troubleshooting section with answers to questions that came up from partners so far. 
Case Studies: 

1. Science Gallery Dublin 
2. Bloomfield Science Museum Jerusalem 
3. Ars Electronica 

1. Science Gallery Dublin 
In SGD, the self-evaluation was piloted during a 5-day long workshop, the ARTificial Intelligence 
Lab. Eighteen 15-18 year old learners participated, and each day one part (level) of the SE was 
placed after an activity had happened, either an Arduino activity, or a group session; in this way, the 
learners had something concrete to talk about in their self-evaluation. The description of the 
workshop and the schedule of the activities is as follows: 

ARTificial Intelligence Lab - a summer programme for 15 - 18 
year olds featuring art, design and robots! 

 
July 1st-5th in Science Gallery Dublin. 
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A collaboration between the Trinity College Dublin Robotics & Innovation Lab, and Science 
Gallery Dublin, this week-long summer programme will give you a chance to explore science, 
engineering, art and design and to work through the creative process of devising technology-
based solutions to real-life problems. 

 
What will it involve: 
- Introduction to simple programming - learn how to programme a micro-controller 

board to control physical objects using sensors 
- Putting the ART into artificial intelligence - create new design features for an existing 

robot 
- Neural networks and machine learning - what are the kinds of things that robots do 

best, and where are their limitations? 
- Ethics and responsibility in the age of artificial intelligence 
- Group Challenge - solve a social issue using robotics or artificial intelligence 
 
This is a course for the curious but the uninitiated, those who have no coding or programming 
experience, those who are interested in the intersection of art and science, those who are 
ready to work with others to think creatively and to challenge assumptions. 

Registration is free. 20 places available. Course will run from 10am - 4pm daily. 
 
Start Time End Time Monday 1 July Notes 

10:00 10:20 Science Gallery Intro 
Art-science context, AI in 

SGD, EU project 

10:20 11:00 Icebreakers/Groundrules/Facilitator Intro 
mention SySTEM 2020 

evaluation 
11:00 11:10 Break  
11:10 12:00 Tour of Perfection  
12:00 13:00 Lunch  
13:00 14:00 Intro to robotics, AI and machine learning  
14:00 14:30 Icebreaker  

14:30 16:30 Arduino Programming1/5 
SySTEM 2020 Evaluation 

Tool 

 

END OF 
DAY FOR 

STUDENTS   
16:30 17:00 Facilitator Debrief  

 

  Tuesday 2 July  

10:00 10:15 SGD + Icebreaker + photos  

10:15 11:15 
Stevie the Robot - A case study in user-

centered design  

11:15 11:30 Break  

11:30 1:00 Ethical scenarios  
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1:00 1:45 Lunch  

1:45 15:00 
Group project session 1 - Empathy & 

Ideation 
SGD (include SySTEM 
2020 Evaluation Tool) 

15:00 16:30 Arduino 2/5  

 
EOD FOR 

STUDENTS   

16:30 17:00 Facilitator Debrief  
 

  Wednesday 3 July  

10:00 10:15 SGD + Icebreaker  

10:15 11:45 Arduino 3/5  

11:45 12:30 Research - Flashcards  

12:30 13:30 Lunch  

13:30 14:30 Communication Training Confirmed 

14:30 14:45 Break  

14:45 16:30 
Group Project session 2 - Refine Ideas & 

Research 
SGD (include SySTEM 
2020 Evaluation Tool) 

 
EOD FOR 

STUDENTS   

16:30 17:00 Facilitator Debrief  

17:00  Facilitator Brief  
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  Thursday 4 July  

10:00 11:30 Arduino 4/5  

11:30 11:45 Break  

11:45 12:45 ARKIT - Habitat design off planet  

12:45 13:30 Lunch  

13:30 14:45 
Co Design - students to design features for 

Stevie  

14:45 15:00 Break  

15:00 16:30 
Group Project session 3 - Prototyping & 

Presentation prep 
SGD (include SySTEM 
2020 Evaluation Tool) 

 
EOD FOR 

STUDENTS   

16:30 17:00 Facilitator Debrief  
 
 

  Friday 5 July  

10:00 11:30 Arduino 5/5  

11:30 11:45 Break  

11:45 13:00 AI History and machine learning  

13:00 13:45 Lunch  

13:45 14:45 Machine learning  

14:45 15:15 Presentation Prep  

15:15 16:30 Group Project - Presentation 
SGD (include SySTEM 
2020 Evaluation Tool) 

 
EOD FOR 

STUDENTS  
Group photos, goodie 

bags 

16:30 17:00 Facilitator Debrief  

2. Bloomfield Science Museum Jerusalem 
BSMJ piloted the self-evaluation with 20 learners of age 9 to 20 in August 2019, in Hebrew. 
The learners were visitors of exhibitions, and while they interacted with exhibits, they were 
not part of a workshop or of consecutive visits. 

Once-off visit structure 

To avoid questionnaire-fatigue for these one-time visitors, SGD worked with BSMJ to 
distribute the workload as follows: 
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1. Level 0 to Level 2 were filled in at the beginning of the visit. These are the pages of 
the SE that can be filled before the interaction with science learning, as they are 
related with onboarding a user, and checking their understanding and prior 
knowledge about the skills. 

2. The learner would then proceed with the visit to the exhibition, for approximately half 
a day. 

3. Finally, the learner would respond to Levels 3 to 5 after they had finished the 
exhibition. 

4. They would receive a token of appreciation for their participation (i.e. a water bottle). 
 
Learners reported that they found the SE easy to fill in and not lengthy. 
 

 
 

3. Ars Electronica 

CINEMA 4D – JUGENDBEGEGNUNGSPROJEKT 2019 

Participants of mb21 Dresden (DE), c3 Budapest (HU) and 
bug’n’play Zürich (CH) 

The youth exchange project is a workshop with an international group of students taking place 
in POSTCITY over the entire festival period. Every year u19 – CREATE YOUR WORLD invites 20 
international students to spend five days at the Ars Electronica Festival, where they can create 
a game, a film, or a sound project and experiment with new forms of technology. It is always 
a lot of fun and offers the chance to experience new things and meet interesting people. 
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This year’s youth exchange project is entitled *Cinema 4D Animation*. Young international 
people will experiment with technology and learn 3D animation basics together with experts. 
With the high-end software “Maxon Cinema 4D,” they will work with 3D characters, make their 
own sequences, and create their own 3D animation.  

20 students, five days workshop.  
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Troubleshooting 

We also run other questionnaires, is it ok? 

Yes, you can run other surveys in parallel to the SE; as it is skills oriented, it is agnostic to the 
specific activity you are running at the moment, which means it is also agnostic to other 
surveys about the activities. However, please do make sure that the total completion time does 
not go over 20min per day, as after than attention spans can drop quickly. 

Can it be conducted with other activities of our 
partners/on the map? 

Yes please! We strive for more diversity in what we find out about the learners, so it is an opportunity 
to receive information from more sources. 

Do participants need to be identified or contacted in 
advance? 

No, and in general pilot participants qualified the SE as easy and short, so there does not seem to 
be any need. 

How to address skill-specific learner questions 

The SE has the purpose to help learners form their own definitions of creativity, collaboration, critical 
thinking, or communication by the end of the questionnaire (a learner picks one skill to work with). 
Therefore, defining the skills for the learners would bias them; questions from the learners to 
facilitators like “define creativity for me please” or “give me an example of creativity” should be 
answered with something that conveys the message “pick your best guess”. 

How to manage the translation 

We trust the partners to manage the translations themselves. We can talk about customising some 
terminology. An initial automated translation is provided in case it helps; use common sense to 
identify if it is worth using to build upon or if it is better to start from scratch. 

What should we do with disengaged participants? 

Some participants may become disengaged even with the smallest of surveys. This is common and 
nothing to worry about. Please just do whatever you would do if you had deployed one of your own, 
internal questionnaires, so as to keep the environment authentic. We find best to keep learners in 
the same space, and not let disengaged participants roam around, but if for good reason your setting 
dictates otherwise, follow your best practice. 

What do I do after the SE? 

It is optional, but we do encourage debriefing sessions; we found them useful, as it is an opportunity 
to learn from the learners. If you include a debriefing session (for us 15min for 18 learners was just 
fine), you may want to ask them about their perception of the skills, and what concrete examples 
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they mentioned in the SE, as opposed to just asking them about the overall experience. Asking 
about concrete examples helps the conversation remain focused. 

 
You may want the facilitators to do a version of their own self-evaluation, optionally. If you are 
interested in this and do not have a template, SGD can provide you with one and consent forms for 
facilitators. 

Whom do I contact if something goes wrong? 

Primarily: 
- Evangelos Kapros  evangelos.kapros@dublin.sciencegallery.com 

And also: 
- Joanna Crispell joanna.crispell@dublin.sciencegallery.com 
- Kali Dunne  kali.dunne@dublin.sciencegallery.com 

 
We will also establish a monthly call with partners and/or facilitators to monitor progress. 

  

mailto:evangelos.kapros@dublin.sciencegallery.com
mailto:joanna.crispell@dublin.sciencegallery.com
mailto:kali.dunne@dublin.sciencegallery.com
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The Self-Evaluation Questions 
The final version may contain small linguistic changes. Only one skill is presented here as an 
example, as also the learners will work on one skill. Options on the digital form are randomised, 
where possible, to avoid biasing. The mark […] denotes an open text questions, while options 
appear in brackets: 

Informed consent 

* Required 

Hello, and welcome! 

Let's start :) 
 
I will ask you about skills like communication, collaboration, critical thinking, and creativity. 
There are no right or wrong answers; go with what feels right! But first, let's get to know you a 
bit. 

- First, how old are you? * 
[…] 

- And are you… * 
[A girl] [A boy] [I'd rather not say] [Other: …] 

Level 0 

- And which is your strongest competency? * 
[Creativity] [Communication] [Collaboration] [Critical Thinking] 
 

- Perfect! What would you like to improve? * 
[Creativity] [Communication] [Collaboration] [Critical Thinking] 

Collaboration - Level 1 

- What best describes collaboration for you? * 
[direct others towards a common goal] [working in a team towards a common goal] 

- Remember a time when you where excellent at collaboration. What were you doing at 
the time? * 

[…] 

- What did you do that was excellent in collaboration? * 
[…] 

- How good would you say you are in collaboration? * 
[Excellent, can teach others] [I still need help] [Improving, I sometimes need reminders] 
[Good, I am doing well] 

- How sure are you about how good you are? (1- not sure, 3- very sure) * 

https://www.google.com/forms/about/?utm_source=product&utm_medium=forms_logo&utm_campaign=forms
https://www.google.com/forms/about/?utm_source=product&utm_medium=forms_logo&utm_campaign=forms
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Not sure [1] [2] [3] Very sure 

Creativity - Level 2 

- What do you think is the MOST important in creativity? * 
[Implementing ideas] [Knowing many things] [Having the right tools] [Exploring different 
options] [Imagination] [Having fun] 

- What do you think is YOUR strongest point in creativity? * 
[Implementing ideas] [Having fun] [Imagination] [Knowing many things] [Exploring different 
options] [Having the right tools] 

- Remember a time when you were great at your strongest point. What were you doing 
at the time? * 

[…] 

- What did you do that was great at your strongest point? * 
[…] 

- How good would you say you are at your strongest point? * 
[I still need help] [Good, I am doing well] [Improving, I sometimes need reminders] 
[Excellent, can teach others] 

- How sure are you about how good you are? (1- not sure, 3- very sure) * 
Not sure [1] [2] [3] Very sure 

Creativity - Level 3 

- Why do you think creativity is important? * 
[…] 

- How do you know someone is good at creativity? * 
[…] 

- What parts of creativity do you find challenging? * 
[…] 

- What do you enjoy about creativity? * 
[…] 

- What do you think will help you become better at creativity? * 
[…] 

Creativity - Level 4 

- What have you been up to today? * 
[…] 
 

- How did you apply creativity in what you did today? * 
[…] 
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- How well would you say you did at creativity? * 
[I still need help] [Improving, sometimes need reminders] [Excellent, I can explain it to 
others] [Good, I am doing well] 
 

- Which other skills did you use in this activity? Pick as many as you like * 
[Collaboration] [Communication] [Critical thinking] [No other] 
 

- How well would you say you did at collaboration today? * 
[I still need help] [Improving, sometimes need reminders] [Excellent, I can explain it to 
others] [Good, I am doing well] 
 

- How well would you say you did at communication today? * 
[I still need help] [Improving, sometimes need reminders] [Excellent, I can explain it to 
others] [Good, I am doing well] 
 

- How well would you say you did at critical thinking today? * 
[I still need help] [Improving, sometimes need reminders] [Excellent, I can explain it to 
others] [Good, I am doing well] 
 

- How sure are you about how well you did? * 
A little [1] [2] [3] Very much 
 

- Did the activities you took part in change how you think about skills? * 
[Yes] [No] 
 

- How did the activities change your thinking about skills? * 
[…] 
 

- Which skills did you change your thinking about? Pick as many as you like * 
[Collaboration] [Communication] [Critical thinking] [Creativity] [No change] 
 

- Back to creativity: What best describes creativity to you? * 
[Imagine new ways to address a problem or situation] [Change plans or goals in light of new 
information] 
 

- How would you explain creativity in your own words? * 
[…] 

Usability questions - Level 5 

A couple more questions 
 

- Overall, the entire task was? (From 1 - Very difficult to 7 - very easy) * 
Very difficult [1] [2] [3] [4] [5] [6] [7] Very easy 
 

- What did you like the MOST about this form? * 
[…] 
 

- What did you like the LEAST about the form? * 



WP5 : DEVELOP & EXECUTE DELIVERABLE 5.4: REPORT ON TESTBED EDUCATIONAL PROGRAMMES 

 
 

89 

 

[…] 
 

- Almost there! How did you find the language of the questions? * 
[…] 
 

- Finally, what did you think of the questions you were being asked about skills? * 
[…] 
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Appendix C - Practice Partner 
Reports 

The following pages include two reports sent from practice partners Waag and LATRA. 

The report from Waag was received at the end of Phase 2, and includes information on the self-
reflection tool deployment. While the report calls it ‘Self-Evaluation Phase 2’, this corresponds to the 
Self-Reflection Tool described in this document. 

The report from LATRA was received at the end of Phase 1 and includes information on the 
deployment of self-evaluation.  
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Waag Report: WP5 Self-Evaluation Phase 2  
Sanna Leupen, Waag 25 Oktober 2020   

Introduction   
In the period of March 2020 until the end of September 2020, Waag visited and organised  4 
different STEAM activities in Amsterdam for research in the context of the self evaluation 
questionnaires of WP5 phase 2. In this document I will describe the target  group, the approach 
and process of the research and some of my findings and  experiences as well as the 
conclusions.   

Facts   

Period: march until 28 September 2020   

We started with the first paper-version of the survey at Maakplaats021 at the library  
Fabschool Amstel in the south of Amsterdam. Because of the lockdown and Covid-19 
we  could not continue to complete this any further but day one of the survey.   

Because of the lockdown and Covid-19 we needed to adjust the plans and research, 
and  we worked on the translation of the shorter online version of the self-evaluation 
survey.  To experiment with online possibilities, Waag started a series with online 
maker  education activities for kids: The Home makers live! We prepared the online 
workshop;  The Home makers live! DIY cardboard machines for kids 8-12. Unfortunately 
there were  very few participants, only one learner who completed the survey.   

We were happy we could continue working on a ‘live’ program again during the 
summer,  where we were able to meet the learners face to face again . During the 
Summerschool  program at the library; MidzomerMokum, I duo coached one of the 
programs in North of  Amsterdam, and my colleague in west Amsterdam. We recruited 
a few learners there for  the survey.   

In September we visited the STEAM activity at the Maakplaat at Javaplein in east of  
Amsterdam. 2 classes following a Fabschool Sustainability series. We could finalize our  
evaluation surveys with 18 learners there. It was quite difficult to gather the consent  
forms, there were ±48 learners of whom we received back only 18 consent forms and  
many rejections. Clearly we had underestimated this. 
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*Most of the learners are from primary school  
from the age of 8 to 12 years old.   

*We gathered a total of 32 completed  
questionnaires/26 consent forms on the  shorter 
online Self evaluation version.   

*A total of 15 completed questionnaires/ 8  
consent forms on the paper version completed  
only the first day.   

 

 

 

 

 

Target group   

Fabschool CodeTeam (Maakplaats021 At Library in south Amsterdam)  CodeTeam 
Junior is a club where children learn to program in a playful way. This is how  they take 
the first steps in the world of code. In the workshops, the children learn to  program 
with Scratch and the microbit, a super fun little computer. They create visual  text 
messages, learn to program light and music, and make their own night light. After  
mastering the basics, they move on to programming a real robot, by learning the  
language of computers, taking apart devices and tinkering with them themselves.  
Children learn the world behind technology. Technology is not scary, but something  
everyone can understand.   

The Home makers live! Online workshop DIY cardboard machines  "The Home-makers” 
presented new experiments and fun crafting assignments for  children between 8 and 
12 years old every Friday. In this way we tackled boredom  together and we learned a 
lot by making thing.We organize online workshops for  children from 8 to 12 years old 
and their parents or older brothers or sisters. The online  workshop lasts 2 hours and 
are supervised by the makers of the Waag. The workshop is  free. You just have to 
register.   

DIY cardboard machines: Get to know low-tech techniques and make an accessible 
cardboard machine inspired by movement. We introduce you to the basics of building 
automatons.   
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Cardboard Automata is a mechanical sculpture made of simple materials you can use 
to bring a story to life. In a playful way you discover and explore mechanical elements 
such as cams, cam-followers, levers and couplings.   

This activity is simple to start with, but can quickly become more complex as you 
become familiar with the possible movements. For makers, the narrative aspects of 
the machines are just as important as the mechanical elements.  

 

Also decorating the machine in an artistic way, the cardboard Automata is a good 
example of integrating science and art in an activity.  

Midzomer Mokum   

Midsummer Mokum, an activity program for young people from 0 to 23 in Amsterdam,  
took place from 4 July to 16 August 2020. Sports activities, cultural workshops and  
summer schools took place throughout the city. A little holiday in your own city after 
a  long, boring period of the Corona- lockdown. Together with sports clubs, museums,  
schools and libraries, we had made a great and varied program.   

Fabschool: The Sustainable city   

The Al Jawharaschool is an islamic school in the east of Amsterdam. Two classes of 
this  school; group 6 (8-10 years old) were following the Fabschool program in context 
of the  5th school day project. This was specifically set up to relieve the teachers from  
workload.The pilot was to examine whether this is actually the case and what else 
could  be needed for this.   

Fabschool the Sustainable city is the program where children use digital fabrication to  
solve and create solutions for issues surrounding the sustainable city. By designing 
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and  creating with new technologies (3D printer, laser cutter and vinyl cutter), children  
develop a "maker mindset". A mindset which they can use to explore and discover their  
own world, and learn to think critically and are challenged to come up with new things  
to create themselves.The Fabschool program brings together technology, creativity 
and  citizenship.   

Structure and duration   

Two lessons are spent on each technique. The first lesson starts with an exploration of  
the technology, the second lesson is dedicated to design: in groups of two, they are  
given a challenging assignment to create a solution for the technology in question.  
This program consists of 6 lessons of 120 minutes each. Three lessons take place at  
school, three lessons in the workshop.We are working on the building blocks:  Making 
the link between technology and its application is an important characteristic.  The 
focus is on the following 21st century skills: thinking and acting creatively; critical  
thinking; problem-solving thinking and acting; collaborate.The 21st century skills as  
described on SLO.   
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Research Preparation and planning   

Start 
date  

End   
date 

Type 
(Workshop,  
School, 
Other) 

No.  of   
learner
s 

Socioeconomic status 
information  (Postcode, 
etc) 

Device   
Ownersh
ip 

Notes/ Nr of  
consent 
forms 

Marc
h 9  

April 
20 

Other:   
Fabschool
@library 
Amsterdam
/ Amstel 

9 The learners live in 
South of  Amsterdam, 
part of a after school  
program of primary 
school, age  range: 8-12 
years. Fabschool is  8-
10 lessons in total, The 
theme  of this episode: 
codeteam 

paper   
version 

only day one  
of the   
questionnaire
,  because of   
Covid-19.   

8x consent   
forms 

Marc
h 11  

April 
20 

Other:   
Fabschool
@library 
Amsterdam
/ Amstel 

9 The learners live in 
South of  Amsterdam, 
part of a after school  
program of primary 
school, age  range: 8-12 
years. Fabschool is  8-
10 lessons in total. 

paper   
version 

only day one  
of the   
queastionaire,  
because of   
Corona 

June 
3  

Jun
e 3  

Online   
Workshop 
Waag  

3 new experiments and 
fun crafting  
assignments for children 
between 8  and 12   
Online workshop: DIY 
cardboard  
machines.Homemakers 
live program  

online  1x consent by  
email 

Augu
st 11  

Au
gus
t  
13 

Midzomer   
Mokum@   
Library   
Waterlandp
lein  en   
Mercatorplei
n 

25 The learners live in 
North and  west of 
Amsterdam, part of a  
summer school program 
of  primary school, age 
range: 8-12  years. 
summer school was 3  
mornings The theme of 
this  episode at 
waterlandplein was 3D  
paper. and in the west; 
making  monsters and 
airplanes. 

online  6 x Consent   
forms 

sept 
3  

okt 
8 

Fabschool, 
5th  
schoolday 
@  
Maakplaats   
Javaplein 

48 The learners live in East 
of  Amsterdam, part of 
an after school  
program of primary 
school, age  range: 8-12 
years. Fabschool is  8-
10 lessons in total, The 
theme  of this episode: 
the sustainable  city 

online  19 x consent  
forms 
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Conclusion and findings   

Because of the lockdown and Covid-19 we needed to adjust the plans and we had 
started using the shorter online version of the self-evaluation survey. In my experience 
this has been a great improvement: It is much shorter and more compact for the 
learners,  compared to the paper-extensive version, the learners seemed to like this 
better.   

Much less repetition of alike questions leads to better answers. Because it takes less 
time, most learners took their time to formulate their answers seriously.   

Most of the learners seemed to be working on the survey with great concentration.  
They were able to complete the survey in between 5 to max 10/15 minutes   

They liked the fact that they could do this on a computer, and there were no difficulties 
with that.   

The majority of the children were able to understand and answer the questions without 
any problems.   

Online experiment  

The online evaluation survey was completed 4 times online at home without any contact 
with me, the rest took place in the Library Maakplaatsen. I believe that it benefits the 
research to guide the completion under supervision, because then you can explain more 
about the research and the learners are able to ask questions. This benefits the research.   
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The learners, coaches and me and my colleagues all prefer the live workshops and maker 
activities above the online activities! For many different reasons. One of them off course 
the lack of real contact.   

Gathering Consent forms   

As mentioned before, we experienced some difficulties gathering the consent forms.   

It is always a challenge; the children at this age are usually arriving and departing 
independently, so there is no direct contact with the parents to ask them directly.   

Some kids forget about it of course, or lost the form etc.   

With the children of the Al Jawhara school it was noticeable that there were so many 
rejections on the consent forms. Without trying to draw conclusions too quickly, we 
wondered whether this could possibly had to do with language. I assume there are 
more  non-native speakers among the parents and the word ‘research' we have used 
on the  consent form may imply a different connotation in Dutch. Maybe it has more 
reminiscents with serious examinations/inquiry’s etc.?   

The questions   

I preferred to invite the learners in small groups of around 4 learners to fill in the 
surveys, instead of the whole group at once. In this way I could pay more attention to 
them and the whole research process.   

I have always started with a short introduction about System2020, and the importance 
of their contribution. Always pointed out that there are no wrong answers, their 
answers stay anonymous and that there is no obligation to participate. And concluding 
with emphasizing that they could ask me for help, or to explain and clarify the 
questions.   

The question in the survey which raised the most questions and need for clarification 
was:   

“How do you think this topic may impact you and/or others?”   

Around 70 % of the learners asked me for a more detailed explanation of this question.   

For me it was a challenge to explain this with different examples in a way they would  
still be able to find and express their own answer, and not be tempted to much to copy  
my examples!   

Perhaps this question requires a little more abstraction and reflection skills than the  
other questions.   
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Besides the fact that I love working with children, I thought it was a lot of fun. The most  
interesting part of the research was to chat with the learners about these questions 
and  their thoughts about it, during and after the completion.   
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SELF EVALUATION TRIAL |  LATRA  | 28TH 
JANUARY – 6TH OF FEBRUARY 2020 

 

 

 

METHODOLOGY:  

● LATRA had a benchmark of 50 learners total for the waves of the SE. During the trial, 
we engaged a total of 73 learners in 8 separate groups. 4 of the groups took the SE over 
5 days, while the other 4 took the SE during the course of a single day.  

sky 12 L1 L2  L3 L4 L5    

water 6 L0-5         

earth 15  L1  L2 L3 L4 L5   

fire 7     L1 L2 L3 L4 L5 

wind 5        L0-5  

nature 10   L1 L2  L3 L4  L5 

numbers 9      L0-5    

letters 9       L0-5   

TOTAL 73          
 

● We followed TCD’s advice and gave learners code names in order to differentiate the 
different groups. So if for example TCD returned with a comment of ‘Group Nature 
yielded results as opposed to Group Sky’ we would know who these learners were and 
what process was followed 
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● We tried to capture learners living in a variety of settings (camps, secure housing), with 
a varied family background (unaccompanied or with families, young adults) and 
attending a variety of formal education, non formal schooling and non-formal STEAM 
activities. We did so in an effort to understand how different backgrounds will affect 
the SE, in order to improve it during the next phase of implementation. Below are the 
groups we engaged in the SE survey.  

Unaccompanied minors in secure housing outside camps, attending non-formal school 
and non-formal STEAM activities 
Children in families residing in refugee camps not attending formal or non-formal school 
but attending ad-hoc non-formal STEAM activities 
Children in families in secure housing attending non-formal school and non-formal 
STEAM activities 
Children with families in secure housing attending formal school and non-formal STEAM 
activities 
Children with families in secure housing attending non-formal school and non-formal 
STEAM activities 
Unaccompanied minors residing in a refugee camp, not attending formal school. Just 
begun attending non-formal school and ad-hoc STEAM activities 
Unaccompanied minors residing in secure housing, not attending formal school. Just 
begun attending non-formal school and ad-hoc STEAM activities 
Young adults (18-25) residing in secure housing. Not in any form of education, training or 
employment. Attending ad-hoc non-formal STEAM activities 

 

● We chose the format (ie single day or over 5 days) of the SE that learners would fill out 
based on how much time they could dedicate to the activity and whether we could find 
the same beneficiaries over 5 days.  

● We engaged learners between 10-25 years of age, with the majority of learners being 
between 14-17 years old. 

● Engaged learners both in LATRA’s non-formal science workshops/activities as well as 
in activities hosted by collaborating organizations. We did not change usual activities 
or setting to conduct the SE.   

● The SE online environment crashed one time so the data of user ‘wind3’ were lost for 
L3-5. 

● We learned that when we provided the links to the SE survey in a written format, where 
beneficiaries had to copy them manually onto their browser, it became a tedious task 
which led to extensive delays. We therefore copied the links onto our website, and by 
beneficiaries entering a simple website format (ie.latra.gr) they could get directly in the 
SE form environment by clicking on the link.   

● During the final day of the SE, even if beneficiaries did not want to complete the form 
evaluation questions (ie what did you think of the questions), we spent 5-10 minutes 
with them, to debrief them and gather their thoughts and feedback on the process.  

● We discovered that learners got very excited when we showed them how their answers 
‘magically’ appeared in the XL sheet. It will become our party trick during the next 
phase of implementation ☺  



WP5 : DEVELOP & EXECUTE DELIVERABLE 5.4: REPORT ON TESTBED EDUCATIONAL PROGRAMMES 

 
 

101 

 

 
Definitions:  

-Formal School: Public school with classes integrating  local and refugee learners. Mandatory 
daily attendance.  

-Non-formal School: Daily school classes run by NGOs including only refugee learners who 
commit to daily attendance. Usually these non-formal schools try to align their curriculum 
with that of formal education and they teach learners Greek, English, Mathematics and 
History.  

-Non-formal STEAM activities: Variety of non-formal educational activities offered by NGOs.  

ETHICS: 

1) We did not wish to discriminate against learners who:   
(i) Might not have a mobile device. Thus we ended up using LATRA’s equipment 

unless we were certain that all learners had a mobile device.  
(ii) Might be illiterate in either/both reading and writing. Thus we conducted the SE 

using the English translation and having in hand both translator(s) as well as a 
typing assistant who typed in the answers learners gave either in English or via 
the translator.  

 
2) In order to safeguard the rights of refugees and protect those who might be of diminished 

comprehensive or intellectual capacity, a qualified refugee protection officer was present 
to ensure that beneficiaries would not engage in harmful or traumatic activities.  

 
3) Some private information that learners provided during the process, was not captured in 

the SE (eg. I came from Syria).  
 
CONSIDERATIONS:  

Between now and the next wave, we would like to explore the option of providing the 
questionnaire to the native tongue of 10 beneficiaries. It will drastically alter our process, so 
want to test it prior to considering if it could be an alternative to our current process for the 
next phase of implementation.  
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