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1 Executive Summary 

This deliverable, D2.3 Design Case Studies report, is aimed to provide an overview of the various 

design experimentations that have been conducted within the Open4Citizens project. The document 

presents four case studies within design education that supported the development of the 

Open4Citizens methodology, tools and methods. These studies have been instrumental as we have 

explored the landscape of non-experts (e.g., citizens or design students) gain data skills and put such 

newly acquired insights into practice towards extracting value out of publicly available data.  

The studies we present in this deliverable have primarily been conducted by and at TU Delft, in 

collaboration with partners at Aalborg University (Study 2) as well as through continual meetings and 

discussions with Antropologerne and Dataproces; while iterating on the tools and techniques. 

Overall, the work presented in this document is connected to the work within Work Package 2 

(Open4Citizens methodology and citizen tools development). What is developed here builds upon 

and supplements the efforts inherent in the D2.2. Literature Review and field studies report, as well 

as the D2.4 Preliminary Hackathon Starter Kit.  

This deliverable is a ‘stepping stone’ that will allow the learnings from the presented case studies to 

give shape to the development of the D2.5 Citizen Data Toolkit, and especially the Data Tools - all of 

which is due in the final stage of the O4C project. 
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2 Introduction 

2.1 Purpose of the document 

This D2.3 Design Case Studies report deliverable summarizes the case studies conducted for 

exploring and experimenting with data techniques as part of Work Package 2 (Open4Citizens 

methodology and citizen tools development). The final and main deliverable of WP2 is D2.5 Citizen 

Data Toolkit, and the explorations presented in the current document has informed large parts of the 

O4C consortium’s understanding of how non-experts, such as citizens or design students gain data 

skills and apply data techniques for designerly activities. 

2.2 Audience for the deliverable 

The main audience for this deliverable are academics, data activists, social innovators and design 

professionals that would like to learn more about current approaches for design experiments with 

data, focused on publicly available and open data.  

2.3 General approach for design prototyping 

During the first phase of the Open4Citizens project, the consortium conducted a detailed review on 

the state-of-the-art in the scientific and data professional world (see more in D2.2 Literature review 

and field studies report). From the review it was clear that there are multiple fields with relevance to 

the Open4Citizens methodology: data science as the professional field growing around data 

professionals and academics; participatory design as a field most concerned with non-experts using 

and gaining design competencies; and data literacy, as a growing interdisciplinary area around civic 

empowerment, information science and human-computer interaction.  

The most relevant aspects of data science (Cao, 2017) is the state-of-the-art ways of teaching data 

science in a holistic way (integrating the various steps of the generic workflow) and for novice 

learners. An example of this is by Baumer (2015), who describes a holistic approach in bachelor level 

education, teaching a full spectrum of tools to prepare students working with data in real 

environments. In this way, students learn the underlying thinking and reasoning patterns with data, 

from asking questions to analysing data and communicating (e.g., visualizing) the findings. Connected 

to this, and more related to the generic Open4Citizens activities, Hill et al. (2017) reflect on their 

experiences running community workshops on teaching data science. In their approach, 

programming is the basic approach, and learning foundational programming to be used for 

empowerment with data. This programming-driven approach provides a flexible skill and toolset, but 

with the price of the steepest learning curve. D’Ignazio and Bhargava (2016) presents a “softer” 

approach without programming: DataBasic, a set of learning tools for data literacy; a set of learning 

tools aimed to acquire data skills in a more playful and natural way. D’Ignazio (2017) furthers this in 

describing “creative data literacy”; an approach to put data literacy into creative work.  
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After revising the related work discussed above, we designed a workshop procedure or flow (see 

Table 1). The workshop procedure is generic, in the sense that it can be applied to all sorts of data 

processes: the data needs to come from somewhere (e.g., captured or downloaded), and there 

should be some sort of a design brief in the beginning (e.g., a characterized problem to solve, etc.). 

This generic process ends with communicating the insights, which most often takes place as 

visualizations. This scope is limited and belongs mainly in the research phase of the design process. 

However, for our purposes in the O4C, this limitation is meant to imitate the typical scope of the 

hackathons, and to enable a process aimed to extract meaning out of a given data set; supporting the 

comprehension and sense-making of it.   

Table 1. Workshop proceeding overview with the basic activities. 

Workshop activity  

(in sequential order) 

Description 

Receiving the design 

brief 

The participants receive the (design) brief. Depending on the available time and 

the scope of the workshop, a brief can be to ‘find three valuable insights that 

would be interesting for designers to continue a design process with’, related to 

the context of the dataset. 

Opening or acquiring 

the dataset 

Being able to open a dataset is an essential step to the following manipulation of 

it. When the data comes in various formats, it may happen that additional steps 

(such as converting or extract data from an API is necessary). 

Setting direction To set a direction for the inquiry, the participants are asked to first brainstorm 

and discuss the topic and formulate three initial research questions or data 

hypothesis. 

Data transformation Datasets often need cleaning or transformations based on the specific needs. 

Further data transformations involve various filtering or sorting and potentially 

deriving additional data (e.g., adding an additional column of time differences 

between two timestamps). 

Data exploration Data exploration is done by applying various data analysis techniques on the 

dataset to extract additional meaning. Such as, visual analytics can show relations 

between many data points, network analysis can show characteristics of relational 

data, and so forth. This step is ‘messy’; explorative and looking for designerly 

inspiration. 

Communicating the 

insights 

The participants are asked to present their insights, preferably in a visual format. 

This provides focus and closure for the end of the workshop. 
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This workshop setup has been first introduced during Case study 1. Case study 2 has a different entry 

point (participants didn’t receive a design brief and a dataset, but they needed to acquire the dataset 

themselves, and their design brief is imposed on them from an overarching project the students 

where already working on in the Spring semester).  

Throughout the workshop, we have selected the following software tools for certain tasks. The 

criteria for the tools are: 

● Open source or publicly available for free; 

● Working on the major computer platforms (or on the web); 

● Easy to learn, providing a high ceiling on functionalities; 

● Supporting a non-programmatic workflow with data. 

The main recommended tools: 

● OpenRefine1: this tool provides functionalities to clean data and to do various data 

transformations on data, without programming knowledge. Spreadsheet software could do 

these functionalities as well, however this is such advanced knowledge, that data designers 

seemly don't know them. 

● RAWGraphs2: this tool provides visualizations beyond the typical charting options of 

spreadsheet software (such as bar charts, etc.). It is easy of use and the generated 

visualizations can be exported to vector formats for further editing. 

Learning the software tools are not the focus of the workshop, thus they can be replaced with better 

or more appropriate software tools without any further change. Beyond OpenRefine and 

RAWGraphs, we encouraged the use of a familiar spreadsheet software (e.g., Microsoft Excel, Google 

Sheets, Apple Numbers) and a text editor (e.g., Sublime Text, Atom) for “quick-and-dirty” operations.  

This workshop procedure was the basis of four studies conducted at TU Delft and Aalborg University 

between the period of October 2016 and November 2017 (roughly from the middle of the first 

hackathon cycle and into the second cycle of hackathons). The four studies are summarized in Table 

2, and are presented in detail in the upcoming sections. 

 

                                                           

1 OpenRefine: http://openrefine.org/ 

2 RAWGraphs: http://rawgraphs.io/ 
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Table 2. Overview of case studies. 

 Case study 1 

IDE Academy, TU Delft 

Case study 2 

Distributed Systems, 

AAU 

Case study 3 

IDE Academy, TU 

Delft 

Case study 4 

IDE Academy, TU 

Delft 

Time October 2016 March 2017 September 2017 November 2017 

Setting 1-day elective class 
3-days workshop within 

semester class 
1-day elective class 1-day elective class 

Participants 

First year design master 

students (n=20, 13 female, 7 

male) 

First year service design 

master students (n=26, 

20 female, 6 male) 

First year design master 

students (n=38, 11 

female, 27 male) 

First year design 

master students 

(n=13, 7 female, 6 

male) 

Dataset 

TU Delft internal repository 

of  

master theses dataset 

(provided) 

 

Data captured by 

participants 

TU Delft internal 

repository of  

master theses dataset 

(provided) 

 

TU Delft internal 

repository of  

master theses dataset 

(provided) 

 

Materials 

Data Design Canvas, Dataset 

columns worksheet, Context 

mind-map worksheet, 

process reflection sheets 

No printed materials. 

But guidelines and 

support to use software 

and online tools 

– 

Working with data 

booklet, 

Questions for data 

booklet, 

Basics of data card 

deck, 

Data techniques card 

deck 

Design 

exploration 

interest 

● Initial workshop design 

● How are data techniques 

appropriated for the 

design process? 

● Data design canvas and 

worksheets 

● How do service 

designers take use of 

data techniques in 

their research phase? 

● More focus on using 

software tools in the 

process 

● No additional design 

tools 

● Iterated workshop 

design 

● Approach based only 

on using software 

tools 

● Investigating top 

barriers in the early 

learning curve 

● Iterated workshop 

design 

● Approach based on 

software tools 

primarily 

● Process support 

with data tools 

The activities documented in this report aims to zoom in on particular activities that help equip the 

target group of Open4Citizens to work with data - and as such aim is to supplement the D2.4 

Preliminary Hackathon Starter kit efforts. 
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3 Case study 1 - IDE Academy, TU Delft, October 2016 

3.1 Rationale 

With this first case study, we started from broad aims to better understand the capabilities of design 

students when it comes to data; what kind of skills and literacy they possess and how do they 

appropriate data techniques when they face an unknown dataset. The setup intended to simulate 

the scenario when someone without prior experience in data stumbles upon a public or open 

dataset, and wants to extract some meaning out of it. We assumed, that design students have some 

data knowledge and literacy that will inform their approaches, such as previous familiarity with 

spreadsheets software (e.g., Excel) and typical familiarity with visualization techniques (e.g., charts, 

graphs).  

3.2 Setup and plan 

Participants and setup: Twenty students (13 female, 7 male) participated in the first study, as a one-

day elective class. The students were first year master students from the Faculty of Industrial Design 

Engineering at TU Delft, in three different orientation of design (integrated product design, design for 

interaction and strategic product design). During this study, participants worked in pairs. 

Equipment: The participant pairs were provided with a dataset, several software tools and 

worksheets to use. The dataset was a complete database of the TU Delft’s internal repository for 

master's thesis at the time of the study, containing 1884 rows and 28 columns of various metadata, 

including the theses' Title, Abstract, Mentors, Keywords, etc. The dataset was limited to the 

graduates from Faculty of Industrial Design Engineering. The participants' work was supported by 

additional worksheets: these worksheets were used in the research data collection and to guide the 

process for the participants. Activity 1 (Exploration) was supported with a printout of the column 

titles of the dataset, if the participants wanted to take notes about it (see Appendix A, Dataset 

columns), and a non-filled mind map to brainstorm about the context (see Appendix A, Context 

sheet). Activity 2 (Conceptualization) was supported with a data design canvas worksheet, that had 

fields with guiding questions for the process: Data (“Available data; combined data”), Model (“How 

will it work?”), Experience (“How will it look like? What will it do?”), Problem, Added value (see 

Appendix A, Data Design Canvas). The reflection sheets contained an empty timeline to visualize and 

describe the process of the participant pairs (see Appendix A, Design timeline and Analysis timeline). 

Process: The study started with a basic introduction to data processing and the provided tools (the 

participants worked on their own computers) and the different worksheets. The first half of the study 

was Activity 1 (Analysis); the participant pairs received a task to explore the provided dataset and 

extract three main insights that they found as design problems to solve. The participant pairs could 

use the provided additional worksheet (dataset column titles), but it was not compulsory. They 

received minimal guidance how to open the dataset in spreadsheet tools (Excel, Sheets), and to do 

basic data cleaning and transformations in OpenRefine.  For the visual analysis of the dataset, 
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participants were provided basic guidance to use RAWGraphs, and Google Fusion Tables. At the end 

of the activity, participants needed to fill up the process reflection sheet (Analysis timeline). The 

second half of the study was Activity 2 (Conceptualization); participant pairs received the task to   

develop a design concept based on one selected insight from their output of Activity 1 (Analysis). At 

the end of the activity, participants needed to fill up the design process reflection sheet (Design 

timeline).  

3.3 Outcomes 

The participants were daunted by the initial task of taking a previously unknown dataset and extract 

valuable meanings out it. They performed this activity without formal training in working with 

datasets, following a hands-on learning process. An example reporting of this process from one of 

the teams: 

“1. Start with repository and identify users & use- cases. 

2. Looking at the dataset, trying to understand. 

3. Trying out the tools: without any questions behind, just exploring. 

4. Visualizing random columns [with RAWGraphs] 

5. Seeing some patterns? [pointing back to point 2.] 

6. We looked back at the dataset and started to ask ourselves some questions 

7. Trying to simplify the dataset to our needs using the tool [with OpenRefine]” 

The participant pairs in general started off being rather confused how to proceed, but knew enough 

of spreadsheets knowledge to get somehow started; they began with an unstructured, ad-hoc 

process of data analysis, continuously gained a better understanding of the dataset. As throughout 

Activity 1 (Analysis) they were presented with additional tools to use for data transformations (i.e., 

OpenRefine) and visual inspection of data (e.g., RAWGraphs, Google Fusion Tables), their process 

also needed to accommodate the learning of new tools, whilst getting more familiar with these new 

techniques – visualization, sense-making, insight extraction – to work with data.  
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Figure 1. Data columns used by the participant teams. 

As the second step, based on one insight extracted from Activity 1 (Analysis), during Activity 2 

(Conceptualization) each participant pair developed one design concept. Most participant pairs 

focused on a few data attributes from the dataset, namely the thesis title, abstract, graduation 

mentors and their departments and keywords.  

 

   

Figure 2. The process plan visually explained for one of the groups. 

To illustrate the approaches of the teams, Figure 2 shows the process of a team, visually explained. 

This team wanted to explore the connections between departments, dates, contributors and the 

subjects. After initial exploration, they realized that handling the dataset as a whole would be a slow 

process, and potentially narrowing down the scope would be better (to contributors, i.e., mentors). 

This team ended up with a final concept that is less of a data-intensive concept sketch, starting from 

the actual user problem. On Error! Reference source not found. the concept “Mentor finder” is s
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hown, which focuses on the mentors’ persons primarily, showing publicly available data, but in a 

more appropriated and aggregated way. 

 

Figure 3. Concept on helping students to find the right mentor. 

The dataset inspired many of the participants to pursue the problem of match-making students with 

the right topic and the right mentor. The students that ended up with focusing on these problems 

typically explored the dataset through visualizing the connections between these datapoints (see 

Figure 4).  
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Figure 4. Network graph visualization of graduation mentors and topics. 

An example concept based on match-making is shown on Figure 5, a concept that can offer 

suggestions based on studies and interests and which faculty members would be suitable mentors 

(based on previous graduations).  

 

Figure 5. Concept on finding the right mentor for a certain graduation topic. 

Another variation of the match-making of students with the right topic is shown on Figure 6. In this 

concept, students follow a so-called “hot-or-not” interaction to characterize what kind of graduation 

topics they like.  
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Figure 6. Concept on helping students to find the right graduation topic and combinations. 

3.4 Conclusions 

This first study was an important milestone to firstly create an initial workshop setting that help 

participants gaining data competencies for innovative work, and to use this format as a driver of 

gaining further knowledge about how people from the Open4Citizens target groups (e.g., students, 

tech-savvy users) can gain further data skills.  

It was clear, that for students coming from a human-centred or user-centred design education, it is a 

new and unfamiliar approach; to begin tackling a design problem through taking point of departure 

in a specific dataset. However, this “opportunistic design” approach (i.e., there is an available 

dataset, let’s try to make use of it) can represent what happens by citizens and activists finding data 

online. That is; as imagined around the OpenDataLabs of the O4C. Also, the students were in fact 

able to begin interesting ideations based on relatively simple data-resources; proposing new use of 

it. 

Furthermore, we concluded that the various materials that were provided in paper/print (Data 

Design Canvas, etc., see Appendix A) did not contribute to the process as much as the workshop 

format and the software tools themselves.  
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4 Case study 2 – Service design masters workshop, AAU, March 2017 

4.1 Rationale 

With the second case study, we held a session with students from the service design masters of 

Aalborg University, integrated into one of their semester project. Compared to the previous study, 

this setup was mainly different in students working on a problem they have been developing (i.e., the 

semester project that they were working on), and on the problem areas they have defined already 

based on various service design research (e.g., interviews, desk research, etc.). From this background 

context, the students needed to define questions of interest (research questions, data hypotheses), 

and in order to answer these, during the workshop they needed to capture data online and begin 

analysis of it themselves. This setup intended to simulate the scenario, when public or open data is 

potentially available, but needs to be captured/collected by the users, as opposed to download it 

from a data portal. To succeed with this scenario and workshop, the participants also needed to 

iterate on their research questions several time, to match the data possible to capture and to 

accommodate a continuously evolving understanding. Similarly, to the first study, we expected that 

the design students have average familiarity with spreadsheets software (e.g., Excel, Sheets), and 

familiarity with typical visualization techniques (e.g., charts, graphs).  

4.2 Setup and plan 

Participants and setup: 26 students (20 female, 6 male) participated in the study, which ran for three 

consecutive days as a part of the participants' semester project. All students were first year master 

students in service design from Aalborg University. During this study, participants worked in groups 

of 4-5 – ideally integrating the workshop activities into their project work of the Spring semester. 

Equipment: The participants were provided with set of software tools: WebScraper (data collection), 

Microsoft Excel, Google Sheets (general data transformation, numerical analysis), OpenRefine 

(general data transformation, data cleaning), RAWGraphs (visualization and visual analytics), Carto 

(map-based visualization). 

Procedure: Prior to the study, participants received a homework to get familiar with data capturing 

and data visualization for analysis. The participants were instructed to scrape a specific webpage (the 

search page of the library of AAU), and to visually explore the “Titanic-dataset”3 from RAWGraphs 

and extract three insights from it. The study started with a basic introduction to the data workflow 

and the provided tools (the participants worked on their own computers) and a debriefing of the 

sensitizing activity. The beginning of the study was Activity 1 (Question definition); the participant 

groups needed to define research questions based on their semester brief (that was focused on 

                                                           

3 Titanic-dataset: a rather well-known dataset for learning data analysis and prediction on the survival scenarios 
from the Titanic catastrophe. 
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tourism in a Nordic capital city). Activity 2 (Data collection) continued with the research questions 

from Activity 1 (Question definition), with the task to capture data in relation to the research 

questions. The task of Activity 3 (Data transformation) was to clean, prepare and transform the 

captured dataset from Activity 2 (Data collection). The end of the study was Activity 4 (Data 

exploration), during which the participant groups needed to make sense of the dataset by analysis 

and visualization and prepare a presentation about it and their process. The participant groups could 

iterate from Activity 1 (Question definition) to Activity 4 (Data exploration), if necessary. The 

procedure was based on the process from Figure 1 and an overview of how it was operationalized 

can be found in Table 1. 

4.3 Outcomes 

Prior to the study, the participants received two homework assignments. One task to visually explore 

a dataset (to be done individually) was done by all participants, whilst the second task of scraping a 

webpage (to be done as a group) was done by half of the groups. During the debriefing, the 

participants reported difficulty in extracting interesting findings from the sample dataset without 

background knowledge and knowing what would be interesting to know about this dataset. The 

problem space of this study was centred around tourism in Copenhagen (the participants' semester 

project brief). For this study, the participants were told to utilize data techniques to further their 

research about the problem space. . The idea was to use the homework to get them into the spirit of 

trial and error on their own; preparing what questions they might need extra support on during the 

actual workshop. 

When the actual workshop took off, the participant groups started with Activity 1 (Question 

definition): the groups first considered their project and defined some initial research questions to be 

answered with data. In continuation, the groups followed to Activity 2 (Data collection). They 

engaged in capturing data from online resources, primarily by the means of scraping and 

downloading existing datasets. Scraping was mainly daunting for participants without extensive 

programming skills, nevertheless, by the end, most teams/participants managed to develop even 

non-trivial scrapers, that could tackle pagination and similarly advanced techniques. All scraping was 

done using browser extensions, thus accessible to non-experts, and without the necessity to 

program. The groups ended up capturing data about tourism, primarily by scraping publicly 

accessible data from social media and websites that focus on elements of tourism (such as 

community reviews). All teams scraped data from various social tourism platforms (Tripadvisor, etc.) 

and some teams from social media (e.g., Twitter and Instagram). An example of this can be seen on 

Figure 7, where 3 minutes of Instagram activity around Copenhagen was visualized and explored 

through used hashtags.  
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Figure 7. Students exploring 3 minutes of Instagram through hashtags, as part of their research. 

As next step, the participant groups worked on Activity 3 (Data transformation). The main needs of 

data cleaning were to eliminate inconsistencies, hidden characters and similar string operations. As a 

significant portion of the participant groups' captured data was location-specific (e.g., addresses), 

some groups used OpenRefine to enrich their datasets with Global Positioning System (GPS) 

coordinates. This was accomplished by following an OpenRefine recipe that called an external API 

with the address input to enrich the data with GPS coordinates. The participant groups finished the 

study with Activity 4 (Data exploration). The groups explored their dataset with visualizations in 

RAWGraphs and Carto4. Throughout the three days of the study, all groups went through several 

iterations of Activity 1 (Question definition) to Activity 4 (Data exploration).  

In the end, all participant groups managed to find valuable insights for their semester project. Some 

of these findings might not be fancy visuals, but focused on workable insights as part of the research 

phase of design. Such as, on Figure 8, a simple bar chart diagram is shown, but it is based on data 

captured from online platforms.  

                                                           

4 Carto: http://www.carto.com 
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Figure 8. Data analysis from data captured from an online social platform. 

4.4 Conclusions 

This study differed from the first study in its foundations; instead of using an already existing dataset 

for a predefined design brief, in this study the participants captured the data themselves that they 

wanted to explore and analyse – and the idea was to allow for this process to inform the research of 

their semester projects, in other words on a design brief they have been working on already prior to 

the study.  

This study, by its overall length of 3 consecutive days also could provide a more detailed account on 

how the appropriation of data techniques may take place in a larger process. We learned in detail 

that the workflow for operationalizing data with end-user tools (and a novice understanding of data) 

involves trial-and-error and serendipitous exploration of data, following a process that differs from 

group-to-group, problem-to-problem. The time also allotted for gaining computational confidence; 

although the used tools require no programming knowledge, they required pragmatic computational 

thinking; in general, an unusual, but not un-learnable mind-set.  

The trial-and-error approach forced participants to explore new methods and techniques in a loosely 

structured effort. The students were invited not to work on already existing data-sets or on simple 

problems but rather at defining problems to be worked on and data to be gathered. It is worth 

noticing that this process informed the work of the teams, to the point that some of them shaped 

the problems definition and the final results of the whole project.  
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5 Case study 3 – IDE Academy, TU Delft, September 2017 

5.1 Rationale 

With this third case study, we repeated an iterated version of the first case study. Similarly, this study 

happened as a one-day elective with master-level design students of TU Delft, from three 

specializations of design (integrated product design, designing for interaction, strategic product 

design). The participants again received a dataset from their own faculty’s master theses repository, 

but it was captured to accommodate the roughly one year of difference. We also limited the the 

dataset to the data properties that were mostly used during the first study. Also, we limited the 

scope from the first study to only focus on data exploration and analysis (without generating data 

inspired design concepts, which was the last activity of the first study). With this study, we faced a 

larger set of participants (n=38), also meaning less individual attention from the facilitator and thus 

more pro-active self-managed learning by the participants. Based on this, with the study, we wanted 

to explore what are the top questions beginners face when starting off making sense of data. Our 

aim was to become better able to develop tools that address such questions. This setup simulated 

our Open4Citizens approach of providing guidance, but eventually wanting to see people without 

data expertise managing on their own. Providing a cleaner dataset was also more realistic of 

available open data that one could download from a data repository (as they are primarily designed 

to be read by machines, and thus – in theory – with less errors). Similarly, as in relation to the other 

case studies, we assumed, that the participants all had a basic-level data knowledge and literacy and 

were familiar with typical spreadsheet software and visualization techniques. 

5.2 Setup and plan 

Participants and setup: Thirty-eight students (11 female, 27 male) participated in this study, as a 

one-day elective class. The students were first year master students from the Faculty of Industrial 

Design Engineering at TU Delft, in three different orientation of design (integrated product design, 

design for interaction and strategic product design). During this study, participants worked in groups 

of 2-3. 

Equipment: The participant groups were provided with a dataset, and several software tools to use. 

The dataset was a database of the TU Delft’s internal repository for master's thesis at the time of the 

study, containing 2038 rows and 10 columns of various metadata, including the theses' Title, 

Abstract, Mentors, Keywords, Date, etc. The dataset was limited to the graduates from Faculty of 
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Industrial Design Engineering. The recommended software tools were OpenRefine and RAWGraphs 

for the basic workflow, and Databasic5, Gephi6 and Voyant-tools7 for various types of data analysis. 

Procedure: The study started with a basic introduction to data processing and then a simple exercise 

followed to get the participants familiar with the context: during Activity 0 (Familiarization) the 

participants received a small task to do a specific search on the internal repository of TU Delft. The 

search task was non-trivial, and aimed to get familiar with the source of the dataset. After this 

activity, the participants received the dataset, and were shown how to open it in a spreadsheet 

software. In the following, for Activity (Exploration), the participant groups received a brief with the 

task to explore the dataset in detail and by the end of the day, prepare a presentation with three 

main insights that could be valuable for other designers. After 15 minutes of the start of the activity, 

the tools (OpenRefine, RAWGraphs, DataBasic, Gephi) were presented, with small examples, in order 

to guide the ad-hoc explorations towards more productive directions. Afterwards, the facilitator was 

supporting teams one-by-one, encouraging them to share knowledge with peers and try to find 

solutions to their questions by internet searching first. This activity resulted in overall 4 hours, which 

ended with the participant groups providing a presentation as an outcome of the data exploration. 

Afterwards, presentations followed in front of the whole group.  

5.3 Outcomes 

As visible on Figure 9, the design of how to visualize insights and understandings was intertwined 

with the actual exploration of the data. The student whose work is shown on the figure explored the 

correlations between graduations and the times of the year. As visible, the student started exploring 

this question from bubbles sized according to the number of graduations, and then plotted it on a 

steam chart. For the end result, the student combined the steam chart and the bubbles in a radial 

diagram, that aesthetically shows that the most frequent month for graduations is August.  

                                                           

5 DataBasic: https://databasic.io/en/ 

6 Gephi: https://gephi.org/ 

7 Voyant-tools: http://voyant-tools.org/ 
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Figure 9. Student exploration on graduations and months. The design process starts in left and results in the 

right image. 

Another student explored the relations between graduation mentors (e.g., faculty staff) and the 

keywords of graduations (such as “sustainability”, “design”, “open data”, etc.). This student used 

network graphs as a visualization technique as, shown on Figure 10. The student reported, that 

although he managed to create a complex graph, it was still unclear for him what be the most 

interesting next step. For visual analysis, this was already interesting and a resource worth 

exploration, but without network analysis mathematical apparatus, he couldn’t get to further 

conclusions. 
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Figure 10. Student exploration on graduation mentors and thesis keywords. 

5.4 Conclusions 

This study took shape as a more polished version of the first study, using the same dataset, but 

without the additional design tools (i.e., Appendix A), and with a more explicit focus of the software 

tools from the second study. With this updated version of the workshop setup (based on the gained 

experiences from the first and the second studies) we wanted to shortlist the most typical barriers 

our target group potentially face when being engaged in this early phase of exploring and learning 

about how to use and make sense of data. What we hope to achieve in the process is ways that 

support citizens ‘climb the somewhat steep learning curve’ of acquiring data skills.  

Since the number of participants was higher in this group, individuals also got lower level of attention 

for help from the facilitator. This resulted in teams sharing more between each other (e.g., further 

cleaned datasets), and exploring software tools mainly on their own. Since we provided ample 

options for potential software tools to use, and encouraged a mind-set to explore multiple of them, 
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this worked out well. Overall, the feedback given from the participants indicated that they had been 

given a valuable taste of what might be achieved as designers if you are equipped to include data 

skills in your repertoire/method bundle. Several highlighted how they had become more curious and 

willing to learn about the complex tools – as they can see how powerful and valuable it is for 

designers to also work with data. 
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6 Case study 4 – IDE Academy, TU Delft, November 2017 

6.1 Rationale 

With our fourth study, our primary intention was to test the data tools (Appendix B) created through 

the tasks leading to the preparation of the final D2.5 Citizen Data Toolkit. This study was the third 

iteration of the studies that happened at TU Delft, and thus has provided the opportunity to conduct 

a more polished workshop. We used the same dataset (TU Delft master thesis repository) and the 

same workshop steps as the third study. We kept similar assumptions as earlier studies, that design 

students likely have data knowledge and literacy that might inform their approach, like average 

familiarity with spreadsheet software (e.g., Excel) and familiarity with common visualization 

techniques (e.g., charts, graphs).  

6.2 Setup and plan 

Participants and setup: Thirteen students (7 female, 6 male) participated in this study, as a one-day 

elective class. The students were first year master students of the Faculty of Industrial Design 

Engineering of TU Delft, from three different orientations of design (strategic product design, n= 1; 

designing for interaction, n=5; integrated product design, n=6). The thirteen participants all had a 

bachelor degree in design. During the study, participants worked in groups (n=2-3). Prior to the 

workshop, the participants self-assessed their skills on programming knowledge, data analysis skills, 

technical literacy, as shown on Table 3. It shows that this group of participants does not rate 

themselves as very highly equipped with programming skills or familiarity with data analysis. A bit 

more general technical literacy is however noted. 

Table 3. Overview of the forth study participants’ skill self-assessment. 

Programming skills 

(between 1-7, 7 highest) 

Data analysis skills 

(between 1-7, 7 highest) 

Technical literacy 

(between 1-7, 7 highest) 

2.53 (SD: 1.80) 2.46 (SD: 1.05) 3.46 (SD: 2.18) 

Equipment: The participants were provided with the dataset, the Data Tools and suggested software 

tools to use. The dataset was a complete database of the TU Delft’s internal repository for master's   

thesis two months prior the study (same data capture as the third study), containing 2040 rows and 6 

columns of metadata, including the theses’ Title, Abstract, Mentors, Keywords, etc. The dataset was 

limited to graduates from Faculty of Industrial Design Engineering (the participants’ faculty). The 

provided materials were the Data basics and Data techniques card decks and the Questions for Data 

and Working with Data 101 booklets. 
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Procedure: The study started with a basic introduction to using data in design and presenting a 

generic data workflow. After this, the participants were asked to form groups of 2-3 and the groups 

received the dataset and the related design brief, as well as the card decks and the booklets.  

● Opening dataset and setting direction: The initial activity during the study was to download 

and open the dataset and then to define at least three research questions to investigate with 

the data.  

● Data transformation: The following activity was to immerse into the dataset, preferably by 

using OpenRefine as suggested software tool, and try to find answers for the research 

question. After providing some time for the participants to realize the problems with the 

data (such as cleaning is needed) and not knowing the various data transformations they 

could benefit from, a facilitator intervention happened, showing examples of powerful 

features of OpenRefine as well as RAWGraphs, the suggested visualization tool. 

● Data exploration: The following activity was to explore the dataset with OpenRefine and 

RAWGraphs for insights.  

● Communicating the insights: For the end of the workshop, the groups needed to prepare a 

presentation out of their exploration process and the found insights, with the explicit asking 

to make it visual (i.e., present visualizations). The presentations were audio-video recorded 

for further analysis.  

6.3 Results 

The participants’ processes clearly showed that it is not straightforward for design students to start 

exploring a previously unknown dataset with the goal of reaching concluding design-relevant 

insights. In general, the groups first defined some interest directions as research questions, data 

hypotheses and then started with filtering and sorting the data. As facilitators, we took note of the 

struggles undertaken by the participants as they engaged the Data transformation activity, and we 

intervened with a brief tutorial on tips and tricks with OpenRefine. It was a priority for us however, to 

allow for the participants first on their own to realize what they don't know, instead of front-loading 

knowledge in the beginning as technical tutorials. 

  

Figure 11. Student exploration of the popularity of certain keywords overtime. 
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After the initial confusion of how to use a new tool, they managed to “zoom in” on their interests in 

the dataset, with some groups going even further to deriving new data from the dataset (i.e., based 

on the raw data in the dataset, add additional data, such as counting the appearance of keywords). 

The participant groups commented that they needed to shift their thinking while transforming the 

data, indicating their general lack of practice with computational thinking. For Data exploration, the 

primary means of this, was through the visual inspection of the data, using RAWGraphs. The groups 

noted that RAWGraphs has many atypical charting options that they could use, but they lacked 

guidance on what charting works the better in terms of communicating certain types of data. In  

Figure 11 we see an example of an exploration of keywords develop over time. What we see are two 

examples of different timeline visualizations generated with RAWGraphs; it is interesting to observe 

the same content shown in two different ways. 

Compared to previous studies, it was clear that as we conducted this workshop for the third time it 

also resulted in a smoother execution. The workshop procedure matured, with better predictions of 

what kind of problems the participants face and how to instruct them – in fact exactly the kind of 

knowledge we need to design the tools of the Citizen Data Toolkit towards the end of the project. 

Furthermore, we’re proud to share that the workshop and our study resulted in the grade of 4.64 out 

of 5 (5 is best) scale on independent post-event assessment, which is a remarkably high grade 

compared to other one-day electives.  

6.4 Learnings 

This study was a new iteration of the previous studies at TU Delft (the first and third studies), but 

with the additional tools Data Tools prepared as we develop tools for D2.5 Citizen Data Toolkit. The 

participants did appreciate the Data Tools, but for them the learning of the software tools was higher 

priority. The Data Tools addressed what we learned from the third study (the most typical barriers 

our target group face when learning about data), in the form of providing a map aiming to cover the 

possible kinds of vocabulary and techniques that exist for certain data types. Furthermore, the 

booklets could have helped the participants getting set for starting their own exploration of data, 

nevertheles, also the workshop facilitation and impromptu tutorials covered the same content.  

Having a smaller group size, the additional attention from the facilitator provided a very positive 

learning environment.  

7 Conclusions and outlook 

These studies have been instrumental to reach a better understanding of how the acquisition of data 

skills can happen for the possible stakeholders of the Open4Citizens project. The conducted 

workshops provided a good ground of experimentation without the immediate pressure of 

generating value for the local pilots directly; although students participating in the involved 

workshops have joined Open4Citizens events and hackathons later on. These succeeding workshops 
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supplement the actual time-constrained and more competitive hackathon settings really well, as they 

offer a much richer possibility for zooming in on particular steps needed to make sense of data. 

With the workshops, we have designed a format for exploring rich examples of how data skills are 

gained outside of the local pilots and hackathon cycles. This have allowed for us to test ideas and 

iterate quicker than imposing them on all pilots through the package offered as our overall O4C 

approach. The findings from the workshops are tacitly present in the work done in Work Package 2, 

as throughout time, many discussions and feedback meetings happened regarding the developed 

approaches, tools and methods. Very explicitly, the findings that stem from the experiences gained 

during the workshops, have concretely taken shape as the developed data tools introduced during 

the second round of hackathons, and at the writing of this deliverable, with positive impact.  

All evaluation from the workshop stated that the learned data skills for design students are 

important to future-proof their careers, and in comparing our approach based on integrating end-

user data techniques into the human-centred design process, we are providing a unique 

differentiator compared to earlier work in relation to open data. The current deliverable summarizes 

the exploratory nature of this process, and in D2.5 we will be able to reflect in detail on the learnings 

and impacts over the O4C approach as well. 

The experiences described in this deliverable might very well be of great relevance adding complexity 

and richness to the network of OpenDataLabs that the O4C consortium partners will develop during 

the coming months (Spring 2018). The analysis of possible scenarios (Deliverable 4.3) and the 

preliminary study on possible business models (Deliverable 4.9) will outline how best to make the 

OpenDataLabs economically sustainable, and a wide range of activities should be considered, that 

are based on different levels of knowledge and familiarity with open data. While hackathons could be 

a structured way for OpenDataLabs to generate innovation, they require a strong organisational 

effort and are in that sense resource heavy. Other activities inspired by the workshops, illustrated in 

this deliverable, could instead be proposed, that promote a less complex use of open data, consisting 

in data alphabetisation, data visualisation, exploration and interpretation. The present deliverable is 

therefore the ground for further experiments on working and designing with data, that will be 

promoted by the consortium during Spring 2018. 
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9 Annex A – worksheets from case study 1 

9.1 Data Design Canvas 

 

Figure 12. The Data Design Canvas. 

To support the conceptualization of data products, we introduced the “Data Design Canvas”, inspired 

by the Business Model Canvas and similar tools (see Figure 12). The Data Design Canvas was aimed to 

provide a blueprint to describe an artefact that uses data, by encouraging the participants to think 

holistically about the necessary ingredients of such an artefact. The Data Design Canvas has the 

following fields: Problem (what problem is the concept solving) and Added Value (what is the added 

value for the user), Data (what data are part of the concept), Model (what will happen with the data 

and how will the system work), Experience (how will be the experience or the interface of the 

concept).  
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9.2 Dataset columns 

 

Figure 13. The Dataset Columns paper sheet. 

We introduced a paper-based tool to support high-level consideration of what data is contained in a 

dataset (see Figure 13). A paper sheet was prepared listing all dataset column titles (Abstract, Title, 

Mentors, etc.), expecting the participants to potentially draw connections between columns, cross 

out uninteresting columns, and so forth. However, we left the tool unfacilitated otherwise. 

9.3 Context mindmap 

 

Figure 14. The Context mindmap paper sheet. 
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We introduced another paper-based tool to support the exploration of the context-of-use of the 

source of the dataset (see Figure 14). A paper sheet was prepared as an unfinished mindmap, 

suggesting summarizing the main users and use-cases for the source of the dataset (thesis 

repository). 

9.4 Analysis timeline 

 

Figure 15. The Analysis timeline. 

To make the participants self-reflect on their analysis process, we developed a paper-based tool to 

record the process of their analysis work on a timeline (see Figure 15). This was also used to capture 

data for future reference. The timeline sheet contained additional questions for guiding the 

reflection process.  
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9.5 Design timeline 

 

Figure 16. The Design timeline. 

To make the participants self-reflect on their design process, we developed a paper-based tool to 

record the process of their design work on a timeline (see Figure 16). This was also used to capture 

data for future reference. The timeline sheet contained additional questions for guiding the 

reflection process. 
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10 Annex B – Data tools for case study 4 and D2.5 

10.1 Basic data types and techniques 

 

Figure 17. The basic data types and techniques card deck. 

The basic data cards provide a quick overview of the basic types of data, and the most common 

techniques that can be applied on datasets (see Figure 17). They can be used as a reminder of 

alternative options, as well as a quick reference to navigate through a dataset.  
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10.2 Data techniques 

 

Figure 18. The data techniques card deck. 

The data techniques card deck is a summary of the most typical techniques to apply on a dataset, in 

order to extract further meaningful information out of the data (see Figure 18). An example typical 

data technique is map visualization, which can easily be done when there are e.g., GPS coordinates in 

the dataset. 
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10.3 Questions for data booklet 

 

Figure 19. Questions for data booklet. 

The “Questions for Data” booklet provides guidance for the users of the method to get them unstuck 

(see Figure 19). The booklet is based on the insight that at first, it is daunting to open a new dataset 

without knowing its content. The booklet contains triggering questions that can hint towards a 

successful strategy to process the dataset. 
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10.4 Working with data booklet 

 

Figure 20. Working with data booklet. 

The “Working with Data 101” booklet is a practical quick-start guide from opening a comma-

separated value (CSV) file – a very typical format for datasets –, to doing more advanced data 

operations on it (see Figure 20). The booklet covers various tips and tricks for the most typical data 

operations one may face in the beginning.  
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