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Abstract  

This paper reports on a pilot project focused on the use of the formative assessment resource Make Design 
Learning Visible (MDLV) in different national settings.  The MDLV resource centers on a design model 
involving seven interactive design skills and a formative assessment model involving five strategies. A 
team of researchers from seven countries in three continents, are working collaboratively with a  teacher 
practitioner from each country to develop the structure of the research project and trial of a design activity 
that utilises the MDLV skills and approach to formative assessment. This paper reports on ongoing 
exploratory early work with the teacher practitioners trialing a short design project with an overarching 
theme of sustainability, a focus on developing two design skills (Empathy and Sharing ideas) and two 
formative assessment strategies (‘Activating learners as resources for one another’ and ‘Activating 
learners as owners of their learning’). The project centers on a design brief customised for each national 
setting and relevant for learners aged between 10 and 15 years of age. A structured portfolio supporting 
an iterative design process forms the basis of tangible evidence of learner responses. The pilot is providing 
insights into the effectiveness of the MDLV resource in developing design skills and formative assessment 
across national settings. Additionally, the pilot contributes understandings of comparative participatory 
research involving teacher practitioners across countries. The exploratory nature of the early stages of the 
project intentionally allows some aspects to be customised locally by teachers as we seek to understand 
rather than dictate how the resource is best used in the local educational contexts. To this end, the 
overarching structure and pedagogy of the activity is fixed, but aspects such as lesson timings, choices 
around the use of MDLV tools and the further MDLV design skills are flexible. 

Key Words: Design learning, formative assessment, comparative participatory research, practitioner researchers, 
peer feedback 

  



 

1. INTRODUCTION 

This paper reports on ongoing, exploratory research that has at its core formative assessment and skills of 
designing. The project has been developed from the Make Design Learning Visible (MDLV) resource, developed 
at the Delft University of Technology. This resource had been used across a range of schools in the Netherlands 
and, once translated into English, a small number of schools in England. The resource was presented at several 
PATT conferences and sparked interest amongst colleagues in other countries.  On the basis of this interest, a 
collaborative international research team involving Ireland, India, Israel, Sweden and South Africa, alongside the 
Netherlands and England was formed.  
 
The MDLV resource, Figure 1, centers on a design model involving seven interactive design skills - bring ideas 
to life, share ideas, make productive mistakes, think in all directions, develop empathy, decide on your direction 
and make use of the process and a formative assessment model (Figure 2), developed by Wiliam (2011), involving 
five strategies; clarifying and sharing design skills and success criteria, eliciting evidence of learning, providing 
feedback that moves learning forward, activating learners as resources for one another and activating learners as 
owners of their learning.  
 

 
Figure 1: MDLV Design skills framework Figure 2: Wiliam’s (2011) five formative assessment strategies 
 
The overarching aim of the team is to explore the impact of the MDLV resource when used in different cultural 
and technology education contexts. Specifically, we aim to gain insights into teachers’ different pedagogical 
approaches, and the challenges of sharing design based resources across cultures, languages and international 
curricula. We hope that these insights can support future endeavors to embed visible design learning and 
formative assessment practices into international design education curricula. This overarching aim is the long 
term ambition for the project.  The information and insights presented through this paper are drawn from the 
early exploratory stage of our journey to achieve this aim.  

2. LITERATURE REVIEW  

The formative assessment model within the MDLV resource is holistic, embedded and makes learning visible 
through drawing insights from Wiliam (2011) and Hattie (2009). The resource provides opportunities for teachers 
and learners to integrate assessment as a support for learning based on the reciprocal interaction between learner 
and teacher needs. Through the project based approach, seven design skills are developed through a 
choreographed pedagogical approach that embeds strategic and purposeful assessment (Kimbell and Stables 
2007). The embedded design skills and assessment tools have their own clear focus enabling teachers and learners 
to identify and articulate different aspects of learning that is taking place, thus bringing learning to life and making 



it visible. However, a note of caution is that the choreography of the formative assessment approach  does not 
dictate or disturb learners' processes of designing. The formative assessment tools furthermore contribute  to the 
reflection and action iterations at the heart of designerly activity (Kimbell, Stables, Wheeler, Wozniak & Kelly 
1991; Kimbell & Stables 2007) that support divergent and convergent thinking through the having, growing and 
proving of ideas (Kimbell, Miller, Bain, Wright, Wheeler, & Stables, 2005) 
 
Learning is a complex process and embedding assessment as part of a learning task comes with challenges. In 
this complex process quite often pupils receive little feedback and have no  clear view of the learning goals or 
the success criteria (Gulikers & Baartman, 2017). A mis-alignment between teacher and learner views of the 
learning goals and insufficient collection of evidence of learning can lead to practices of formative assessment 
that provide  incorrect diagnoses of capability and low quality or no feedback that is critical to moving learning 
forward.  To this end, clarifying design skills and success criteria creates a clear lens for eliciting evidence of 
learning which in turn can move design learning forward (McLaren, 2007). Providing this clarity was a key aspect 
of the development of the MDLV resource.  
 
With a focus on peer and self assessment, learners develop the agency to activate both themselves and each other 
as learning resources in their own right. (Klapwijk, Holla & Stables, 2019). This agency allows students to take 
ownership of their own learning, by supporting them to set personal learning goals, develop strategies to achieve 
these goals, monitor their progress, and develop a sense of quality of their work through reflection and evaluation. 
Similarly, peer assessment broadens learners’ view of possibilities and potential to both give and receive 
feedback, which is known to have a positive influence on learning (Moreland, Jones & Barlex, 2009). When 
structured pedagogically through learners acting as critical friends it also supports learners to develop skills of 
collaboration alongside becoming peer assessors (Costa & Kallick, 1993; Hakkarainen et al., 2013).  
 
Although there is much focus on ways in which learners engage in designing, much current research focuses only 
on the stages and phases of designing. Few studies have explored the fundamental skills involved in design-based 
learning (Haupt, 2018).  Of studies that do, few report on ways to assess and develop design skills in general 
(Kimbell & Stables, 2007). To this end, this study is concerned with developing design skills through using 
formative assessment tools, so as to contribute to the emerging body of research on design pedagogy. The aim of 
our research is to embed strategies  to clarify learning objectives, collect evidence and provide feedback for the 
next steps in a design project in a powerful and connected way. The study will focus on both the context of the 
learning task and the integration of assessment and learning activities and the resultant impact on the practice of 
teachers and the experience of learners.  

3. METHODOLOGY 

3.1 Research Design 

For this study, we will follow a Design-based Research approach (van den Akker & Nieveen, 2021). Design-
based research involves the practical improvement or innovation of curricula, within realistic contexts and 
addressing the development of this curricula at various levels (student, teacher, researcher).  We will emphasise 
five levels of involvement: a) Researcher-researcher, b) Researcher-teacher, c) Teacher-teacher, d) Teacher-
learner, e) Learner-learner.  The interactions on and between the different levels of involvement guides the 
iterations of the support materials. 

3.2 Setting and Participants 

Teacher participants for this study have been recruited mostly purposively and conveniently from the seven 
countries of the pedagogical leads (researchers). The aim is for each pedagogical lead to work with one or two 
teachers that express a willingness to engage in the curriculum design based research in their classrooms. A 
variety of selection criteria were used to choose participant teachers for this project. These criteria included 
experience in teaching design and technology related subjects, working with an age group of 10-15 years old, 
willingness to experiment with the MDLV toolkit and being able to adapt their teaching schedule for the 6 hour 
duration of the design challenge. Each teacher identified a class group in which to situate the research project. 
The selection criteria for the learner participants (class group) were that pupils should be between the ages of 10 
and 15 years old and that they are studying a design based technology subject or equivalent in their country.  The 



population sample for data used in this paper consisted of three teachers, with mixed teaching experience in a 
technology subject discipline. The full study has class groups consisting of eleven classes across seven countries.   
 
 
Country  Number of teachers  Level of experience in 

Design and Technology 
Learner age group  Teacher selection 

methods 

The Netherlands   2 Medium/High 11-12 Purposive 
UK   1 High 11-12 Purposive 
Israel  2 Medium 10-12 Convenience 
Sweden  2   Medium/High  11–13  Purposive 
South Africa  1  Medium/High  14-15  Snowball 
Ireland  1  High  13-15  Purposive 
India   2 Medium  11-13 Purposive 
Table 1: Contextual information about  the research participants 

3.3 Curriculum development intervention 

Through a collaborative process, the researchers from each country met regularly to decide on an appropriate 
design challenge, appropriate for the different contexts in each country. A design task and portfolio used 
previously for assessment research was modified to form the basic structure of the classroom based project. 
(Kimbell e.a., 2005). The task and portfolio structure were chosen as a base as they provided an iterative design 
approach and had been used effectively with learners across a wide age range. The focus of the design brief was 
to re-design light bulb packaging so that it converted to a lighting feature, creating reuse rather than discarding 
the materials. The MDLV version was designed to integrate effective formative assessment practices developed 
by Wiliam (2011) and that form the basis of the MDLV assessment framework (Klapwijk and van den Burg 
2020). For the exploratory project we chose to focus on Activating learners as a resource for each other and 
Activating learners as owners of their learning. To support this within the activity, while each learner had their 
own design task, they were seated in groups of three that worked as a team of critical friends to provide an 
opportunity to develop the design skill of sharing ideas and foster learners as partners in formative assessment 
(Costa & Kallick, 1993). A decision was made to highlight  the MDLV design skills of empathy and sharing 
ideas and also a context of sustainability, all of which fitted the design context of the chosen task. 
 
The purpose of the task and portfolio was to provide opportunities for curriculum materials to be developed that 
would support teachers from the participating countries in implementing effective design pedagogy. We aimed 
to support teachers in cultivating learners’ design skills and use formative assessment to move learning forward, 
while addressing issues of sustainability and empathy. To do this the research team developed user personas, a 
choreographed portfolio, a modeling kit, a handling collection, a slide deck and teacher guidelines. These were 
accompanied by the MDLV toolkit, with five tools strategically integrated into the portfolio to support learning 
through formative assessment activities.  The teacher guidelines supported them at each stage of the activity.  
Figures 3&4 illustrates how this was approached showing an example  of the learners’ first task and the teachers’ 
corresponding guidance. 
 

 
 



Figure 3 Extract from pupil portfolio 
 

 
 
Figure 4 Extract from Teacher Guide 

3.4 Data collection 

In this pilot, we use qualitative data collection methods. All data will be documented into textual information that 
can be analysed. For this paper we only present data from three schools where early trials have started that focuses 
on Researcher-Teacher interactions. 
 

Levels of interaction Data collection methods 

Researcher-researcher Video recordings, personal reflections, group reflections  

Researcher-teacher Unstructured interviewers, semi-structured interviews, 
discussion notes 

Teacher-learner Classroom observations, design tools, design portfolio 
Unstructured interviewers, semi-structured interviews 

Learner-learner Design portfolio 
Classroom observations 
Unstructured interviewers, semi-structured interviews 

Table 2 data collection methods based on the four levels of interactions  

3.5 Data Analysis 

To analyse the data, we will follow Braun and Clarke’s (2021) guidelines for conducting thematic analysis. This 
method will allow us to engage in a process of systematically identifying, organising, and generating deductive 
and inductive themes across the various data sets.  

4. INSIGHTS FROM EXPLORATORY PILOT STUDY 

4.1 Has design learning become visible? Initial insights from Netherlands and English trials  

The exploratory project is in the early stages.  Here we present initial insights from trials in three schools, two in 
the Netherlands and one in England. Both schools in the Netherlands work with gifted children.  One teacher is 



very experienced in D&T teaching, the other has some experience.  The age of the children involved was 11-12 
years. The researcher held recorded discussions with the teachers in advance and was present in the lessons.  The 
school in England has learners of mixed abilities.  The teacher involved is experienced in teaching D&T.  The 
children involved were aged between eleven and twelve years old.  The researcher held recorded discussions with 
the teacher in advance and between lessons but was not present in the classroom. Initial discussions focused on 
the nature of the classroom project and the resources presented (the choreographed portfolio, persona cards etc) 
and the ways that formative assessment were integrated into the project. The focus on the highlighted design 
skills of developing empathy and sharing ideas and on sustainability was discussed, along with the teacher 
guidelines. 
 
The need for and development of the teacher guide emerged as a productive mistake of the research team.  Both 
the activity portfolio and the guide were created in English and based on approaches from England.  The guide 
itself was initially minimal.  Using this with the earliest teacher to start, whose first language was not English 
raised  immediate challenges including a misunderstanding of an aspect of the design task.  This resulted in a 
more developed version that not only provided clearer and more detailed guidance for the teachers but also greater 
understanding of curriculum differences amongst the research team and the value of an exploratory approach in 
the first stage of the project. 
 
In respect of making the design learning visible, four aspects stood out in the early trials.  The first of these was 
developing understanding of the term ‘empathy’ and then seeing how the learners’ understanding of the term 
impacted positively on their designing. IDEO (2015) has identified empathy as a foundational principle of design 
thinking and increased interest in the value of user-centred design has raised the awareness of empathy as a design 
skill that can be developed in young learners  (Bosch et al., 2022). A key strategy we are researching in this 
context is the use of persona cards that provide user details. Seven cards were created for teachers to choose from.  
The personas included people of different genders, age groups and diverse backgrounds. One of the teachers from 
the Netherlands chose to use seven and the other to use four. The teacher in England chose three. Figure 5 gives 
an example 

 
Figure 5 Example of persona card 
 
In making his choice,  the English teacher was influenced by having personas that the learners could relate to but 
that also broadened their experience of different people and their needs. 

“I need to make sure that the three [chosen] are ones that can be relatable to the kids, they understand it, but at the same time ... 
I want it to challenge their perceptions on different people from different cultures and different backgrounds … these are people 
from around the world and actually as a designer you could be faced with this problem, how do you respond to it? No prejudice, 
no bias, anything like that, you just go open minded, open book, to really resolve that issue." 

One teacher in the Netherlands developed the approach further by identifying the director of the light bulb 
company as a stakeholder, creating a different perspective on empathy. 
 
From the conversation between learners in all three schools it was evident that the personas stimulated 
understanding and evidence of showing empathy.  They were able to select a persona in a limited time and – at 
first sight – identify with the person depicted, talking about what the person would like etc. 



 
There was also evidence of teachers activating learners as a resource for each other, supporting a learner who did 
know what empathy meant to share his understanding with others.  This linked to the second aspect that stood 
out clearly from the early trials – formative assessment evidence of activating learners as resources for one 
another and as owners of their own learning.  A challenge created by the Covid Pandemic identified by the 
English teacher was that learning being moved online had negatively impacted on learners’ ability to work 
collaboratively. Using the strategy of learners working in groups of ‘critical friends’ (Costa & Kallick, 1993) 
provided a constructive approach to self and peer formative feedback. In addition it also supported developing 
learners’ collaboration skills (Hakkarainen et.al.,2013). 

“That formative evaluation that is taking place … and they could quite easily give that feedback to that other student because 
they were working in that group of three and also it relied on each person in that group … it allows them to be more fluid in their 
responses and their design work.” 

A third aspect that emerged was the impact on divergent thinking – the MDLV design skill of think in all 
directions. The use of ‘handling collections’ of objects disassociated from the context but that contained a concept 
that could be applied when developing the lighting feature became valuable here. An example of this came from 
a learner in the Netherlands who had ideas inspired by an unfolding ‘pop out’ map. She showed the researcher 
two additional ideas  derived from the way the map worked and told her of ideas beyond the school project such 
as using the approach to wrap a gift.  It was also observed that the handling collection changed the kind of 
drawings and designs children were making as they developed new ideas. Also designing was through mental 
imaging and gesturing, less on paper, with divergent thinking not being used exclusively at the start of the activity 
(Kimbell e.a., 2005) 
 
Finally, we are aware of the impact that trialing the resource is having on teachers. Despite being an experienced 
teacher and curriculum leader, the English teacher is already seeing aspects new to him that he wishes to share 
with colleagues and build into his curriculum model for D&T, particularly the active/reflective in-the-moment 
model of iterative designing and the learning that comes through the portfolio.  In his words, 

“For me, the big thing that … has sparked ideas for me … the different sheets are so easily applied to the learning … that I want 
to build that into other areas of my curriculum model. I’ve seen that it is hugely beneficial  to their learning.” 

4.2 Affordances and constraints of an international team 

Working together to build a research project with colleagues across seven countries (The Netherlands, UK, 
Ireland, Sweden, South Africa, India and Israel), is an exciting prospect and one that provides many opportunities. 
Earlier interests on assessment and designing between Delft and Goldsmiths universities sowed the seeds of a 
project that has far greater potential than had been imagined.  The solid foundation of beliefs in the importance 
of formative assessment for learning, the iterative nature of designing and of the pedagogic and assessment 
strategies developed in each, fueled our initial discussions. The quality and potential of initial discussions has 
grown through conversations with colleagues across seven countries and a strong base for an international 
collaborative and comparative ambitious project has been created.  Early discussions resulted in a high level of 
excitement as ideas grew alongside our ambitions. However, this level of ambition was quickly recognised as a 
challenge that had to be managed, which created some interesting and unexpected realities. 
 
As each one of us came from different D&T situations and backgrounds, the development process of the learners’ 
activity, the teachers’ guide and other resources to be developed we acknowledged both similarities and 
differences. In South Africa, Ireland and Israel for example, teachers might not agree on what designing is, nor 
have similar views on implementing it in classrooms. We found that some are passionate to find new ways of 
implementing design based learning while others seek ways to make it efficient and manageable from a teachers’ 
perspective.  Some teachers are experienced D&T teachers, motivated to experience this project and exchange 
ideas with teachers from other countries. Other teachers are from different disciplines and need support to develop 
confidence with a D&T approach. 
  
The MDLV framework provides a tool to make students aware of their design skill development and moves 
beyond just following ‘the design process’. The fact that this framework is currently being used by other teachers 



in different countries is making the teachers excited to be a part of this project. One of the most exciting features 
for the teachers is to share their own classrooms with other teachers. 
 
Collaborating with professional members of the design pedagogy community from different countries is an 
enriching experience. Working towards a goal of developing design pedagogy through the use of formative 
assessment brings both opportunities and challenges.  For example, we discovered uncharted territory in terms 
of focusing on developing empathy and agency through the medium of design. Meanwhile, implementing a more-
or-less similar intervention to develop empathy and agency through formative assessment in different contexts is 
not straightforward.  In terms of the intervention design, there were several factors to be consider such as age and 
stage of development, prior experience in design based learning, time allocation for ‘design lessons’, teacher 
experience and willingness to take pedagogical risks. Particular consideration had to be taken into account for 
accessibility to resources. Some countries have fully equipped design studios, others might only have access to 
tables and chairs. How would the sharing of resources be facilitated, taking into consideration various languages 
spoken in each country? To develop empathy in different context also brings challenges. How well would a child 
in South Africa be able to empathize with an adult in Sweden? What level of understanding do teachers in 
different settings have of iterative processes of designing? 
 
Issues have arisen as we have developed the project and, in the process, we have moved forward by making 
productive mistakes as is exemplified by the earlier  account of developing a teacher guide. Understandings have 
become blurred as meanings are ‘lost in translation’, even between team members who speak the same language!  
Each misunderstanding has become a learning opportunity as a productive mistake takes us forward in our own 
learning as the project develops. As a research team we are embodying the MDLV design skills as we think in 
all directions, make productive mistakes, share understandings and show empathy. 

5. NEXT STEPS 

As we learn from the initial exploratory pilot cases,  we will adapt materials and procedures to suit the teaching 
and learning needs of participating schools. By adapting, our hope is to refine existing tools and develop new 
tools to support the implementation of the MDLV framework internationally to support effective implementation 
of design pedagogy practices.  
 
Building on initial findings, we aim to establish a community of practice between participating schools. This will 
allow teachers to learn from and share effective design pedagogy practices. We also plan to connect learners from 
different countries with each other,  through the use of Adaptive Comparative Judgment (ACJ) as a formative 
feedback tool. By doing this, students can develop constructs of quality in providing feedback on each others’ 
design skills. 
 
Our hope is to promote design based learning as a means for developing learner’s agency in thinking and taking 
action on unfavorable situations in their local community. By making the design learning explicit, we hope to 
develop learners’ capacity to take ownership of their own learning and recognise when their skills enable them 
to act in designerly ways on everyday challenges. 
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