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Problem Framing
• Data is increasingly available and valuable resource for designing 

intelligent systems. It can:
• Help identify and solve problems (individual problems, 

environmental, citizen science)
• Be integrated into apps and services (for companies, for 

societies)

• Complex data (large, varied) especially is not always easy to make 
sense of and analyse

• Rare that one single person has both the domain knowledge and skills
to design and implement solutions from complex data

• As systems become increasingly complex it is harder to conceptualise
how data, technology and people can, or do already interact.



Overview of talk
• This talk will examine some issues and possible solutions 

related to making sense of data, as part of an inquiry or a 
(co)design process, by

• 1) Introducing some of the problems of using open and civic datasets
• 2) Identifying possible solutions for making data more easy and more 

fun to use and make sense of



Purposes of Open 
Data Portals 



Known problems of open 
data
• Open data is intended for use by ‘all’, but research in open data 

portals shows it may be:
• Hard to find (Janssen et al., 2012)
• Badly presented (Martin, 2014), e.g. lacking context 

(Weerakkody et al., 2017)
• ----- Technical problems

• Difficult to make sense of  especially for general public 
(Coulson, 2018, Wolff, 2016)

• ----- Sensemaking problems



Some background

• All data are local (Loukissas, 2019) and best interpreted by 
those ‘close’ to it, or who are able to understand the local 
context

• Interpretation of data is subjective even within a single 
context of use, due to internal beliefs/values/bias. 
Communal and participatory interpretation is richer than 
individual (Filonik et al., 2015) 

• Potential data use is shaped by the manner of its 
collection. Decisions made can lead to bias, 
inconsistencies, limited usefulness beyond original context 
(Feinberg, 2017). 

• People are narrative thinkers (Schank, 1990) and these 
principles apply also to data



Survey on 
HRI 
infoshare
(open data 
portal)
- Vlada Haikara 
(master’s student)



Survey activities



Participants

• 29 people so far did the tasks

• Divided according to:
• 18 experts (have used portals before) 
• 11 novices (have not used) and assessed also 

against their self efficacy with data



Preliminary narrative 
summary of results
• Search tool more popular than filter but 

novices more likely than experts to try 
the filter. Search was easier when less 
datasets returned, but filter used to 
narrow down from search. 

• Experts and novices had similar success 
rate in locating correct data, but novices 
less likely to recognize if they had 
made a mistake (i.e. found the wrong 
dataset)



General 
problems 
mentioned by 
experts

bad data, missing broken links

time consuming and frustrating

lack of clear information how to use APIs, bad 
documentation

irrelevant search results

cannot find data

data is unstructured, poorly gathered and poorly 
represented



Possible solutions 
(technical and 
sensemaking)



Easy



Easy: Principles to support 
data exploration(Wolff, 2019)

• Research through design approach using digital 
and non digital tools to engage children with 
complex smart city data

• Key questions related to how this supports 
asking and answering questions from data

• Derived a set of principles to support 
presentation, sensemaking and interaction with 
data



Derived principles



Easy: typology for designing intelligent 
systems
• People struggle to design complex data driven systems as they lack 

suitable mental models 



Fun



Fun: Game-based 
interfaces (1)
• Board game designed to teach about open 

data (Wolff, 2017)

• Tested as part of public outreach from a 
smart city project



Game-based 
interfaces (2)
• Data ‘teasers’ curated into 

games to support 
exploration across data



Game-based interfaces (3)

• Case study: embedding data interface prototypes into 
designing future prototypes for more-than human design 
(Heitlinger et al. 2018) 

• Applied narrative principles for structuring engagement with 
environmental and covid data

• Narrative and game elements designed to support building 
empathy via data towards environmental concerns



Future work: 
dataScape concept

• Improve methods for:
• Describing data
• Searching for data
• Seeing connections between datasets
• Judging relevance of returned data (better teasers)
• Making sense of/finding and telling stories from data
• Understanding mapping between physical context of data 

collection, data representation and interface



Questions….?
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