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Abstract 

The paradigm of end-user development enables 

ordinary end-users of computer systems to engage in 

the modification, extension and even creation of 

software artifacts. Technology, organization and 

context are all important aspects that influence end-

users’ decisions to engage in end-user development. 

With this workshop, we invite researchers and 

practitioners to discuss and exchange their experiences 

on the role of these aspects for end-user development 

across various domains. 
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Introduction 

A growing trend in HCI is the adaptation and 

personalization of interactive applications and devices. 

Coming from the ultimately impersonal mainframe 

systems of the 60’s, interactive devices have developed 

into ambient intelligent computing solutions that are 

deeply integrated in users’ lives and the physical world 

surrounding us. This trend is expected to continue 
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further into the era Internet of Things (IoT) [1] and 

Quantified Self, where immense amounts of data can 

be generated by sensor and communication 

infrastructures that grow in orders of magnitude, and 

where applications need to address deeply 

contextualized user needs. However, this trend of 

personalization puts ever more pressure on developers 

and designers of interactive systems. No longer do 

users accept one-size-fits-all solutions, instead they 

demand and expect personalized interaction. Despite 

the sophistication and prevalence of user centered 

design methods, it is increasingly problematic for 

developers to anticipate the needs of users at design 

time. Consequently, it has been proposed that end-

users themselves should be enabled create and adapt 

systems to their liking, in order to satisfy their personal 

needs [6]. 

This approach brings about a transformation to the role 

of the user, who assumes an increasing number of 

responsibilities traditionally intended for developers, 

and may need to take on tasks typically carried out by 

professional programmers. The technology and 

practices that can support this transformation have 

traditionally occupied the field of end-user development 

(EUD). EUD can take different forms, ranging from 

simply adjusting parameter values, to recording and 

packaging repetitive interactions in macros, to creating 

completely new content and system behaviors using 

scripts, models like spreadsheets, or even full blown 

programming languages. 

In this context, IoT offers unprecedented opportunities 

to achieve deeper, more meaningful and faster insights 

by putting the user at the center of informative 

systems, ambient and personal sensors, communicative 

tools, and mobile and ubiquitous computing devices 

[4]. This information feeds a collection of phenomena 

and facts that characterize the environment in which 

the user lives and works, and that needs suitable 

strategies for analyzing them and returning them to the 

user in in terms of knowledge and ambient intelligence. 

Designing, programming or managing this network of 

things, services, and persons requires metaphors, 

interfaces, and interaction strategies for supporting 

users in customization and personalization of the 

context-dependent application behavior. Therefore, this 

workshop aims to gather experiences and stimulate 

discussion on the following topics: 

EUD methodologies and end-user empowerment 

methods: new ideas based on modified user-centered 

design and participatory design approaches that 

empower end-users to engage in the modification, 

extension and creation of interactive systems. These 

methodologies can bridge the gap between design-time 

and use-time [7], and anticipate on changing end-user 

requirements beyond the original design phase. 

Tools, services and architectures for supporting EUD: 

We need new ideas on tools, services and architectural 

infrastructures able to support EUD in the context of 

the IoT. Design strategies need to seek a proper 

balance according to a set of dimensions in order to 

understand: (1) Volume: the amount of data that will 

be collected; (2) Variety: the different types and 

sources of data and interaction strategies that will be 

integrated and combined; (3) Velocity: the speed at 

which data will be created, processed and analyzed; (4) 

Veracity: the level of reliability associated with specific 

types of actions and or data. 
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To apply EUD approaches in this field, strategies and 

tools need to be developed to support non-expert users 

in choosing architectural solutions appropriate for their 

contexts of use and requirements. Therefore, we invite 

people involved in projects or research activities that 

aim at allowing the non-experts to modify, extend, or 

create DIY software supported by suitable architectural 

choices enabling them to craft their own apps with 

limited technical skills required. During the workshop, 

we provide them with the possibility to demonstrate 

their work, such that other participants can provide 

feedback hands-on and learn from their experiences. 

Contextual factors influencing EUD: Recently it has 

been recognized that EUD involves much more than 

providing an end-user with the right tools (e.g., [9]). 

Rather than a purely technical endeavor, EUD has its 

place in a socio-technical environment where issues 

such as learning [8], motivation [2], and organization 

are important determinants of its success. Especially in 

the case of ambient intelligent systems, which are by 

definition bound to a specific context, these issues play 

an important role. Taking the participants’ experiences 

in deploying and studying EUD systems in various 

contexts, this workshop aims to generate a better 

understanding of what contextual factors influence the 

EUD process. 

EUD and social computing: Extending EUD with 

components of social computing offers many benefits. 

For example, it gives room to study how end-users 

developers learn from their peers and how exchanging 

the content of their creations influences the 

development process. Exchanging personal creations 

with peers also promises mutual benefits such as: 

avoiding double work, collaborative development of 

solutions that address a shared need, inspiration from 

others’ creations, etc.[5]. By bringing together a 

varying group of participants from both research and 

practice, we aim to fuel EUD research with experiences, 

knowledge, and strategies from social computing. 

New evaluation methods for assessing EUD: When 

designing evaluation tools and selecting evaluation 

methods, it is useful to consider the working contexts 

of the users in which apps and services operate. As 

such, we need to understand how to evaluate the EUD 

aspects in context of design and development of 

ambient intelligence solutions. Participants will be 

encouraged to share their experiences in evaluating 

EUD environments, in order to arrive at new insights. 

Structure of the workshop 

Before the workshop: Potential participants submit a 

four-page position paper, directly or indirectly 

addressing the topic and goals of this workshop. 

Everyone is asked to include a description of their work 

and its relation to the workshop theme. Participants are 

also invited to bring along a demonstrable version of 

EUD applications they have created, for use in the 

workshop. This will enrich the collection of EUD 

applications that the organizers will prepare for 

experiencing and discussing hands on during the 

workshop. 

During the workshop: The workshop will start off with 

short, 2-minute presentations by each participant 

addressing discussion points for the workshop. Then, all 

participants engage in a ‘speed-date’ session, during 

which pairs of participants can informally get to know 

each other and briefly discuss the points raised during 

the presentations. After the speed-dates, participants 
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receive hands-on experience of the EUD environments 

that have been brought to the workshop by participants 

and organizers. Discussants will be exposed to several 

EUD applications; again the format will be timed 

discussions around a demonstration where groups of 

participants rotate around the interactive 

demonstrations. 

After lunch, participants will reflect on their experiences 

with the EUD environments, to elicit discussion on their 

success or failure, and the factors that contributed to 

this. This discussion will be held in sub-groups, each 

addressing some discussion topics that the organizers 

will select based on the discussions of the morning 

session. Discussion tables will present their thoughts to 

a plenary closing. The overall aim of this discussion is 

to identify the grand challenges that the field of EUD 

should pursue in the next 10 years. With this workshop, 

we aim to abstract away from point solutions 

characterizing different application domains and 

technologies, and to avoid an over-siloed future for the 

field of EUD [3]. 

After the workshop: All workshop contributions will be 

collected in dedicated workshop proceedings, published 

as a technical report on the workshop’s webpage. 

Provided that the quality of submissions allows it, we 

plan to set up a special issue on the workshop topic, for 

which all participants will be invited to submit. The aim 

of this special issue will be to collect different 

perspectives on the identified challenges, trigger 

research in the field of EUD to pursue those, and raise 

awareness of the relevance and importance of EUD 

research. 
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