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ABSTRACT 
In this position paper we present our attempts at integrating 
UCD and Agile development within an open source social 
innovation project: we compare the different approaches 
tried and discuss the lessons we learned in terms of length 
of the iteration period, role of the user and relevance of 
documentation. 
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INTRODUCTION 
Despite several proposals in the literature, no satisfactory 
way to integrate user-centred design (UCD) and Agile 
development has been found yet. In this position paper we 
present our attempts at merging these two successful 
approaches within a social innovation project, where the 
complexity of the interaction between designers and 
developers was further augmented by the adoption of an 
open source philosophy. Social innovation is gaining 
momentum, as witnessed by Horizon 2020, the EU 
Framework Programme for research and innovation, which 
indicates it as a priority; its distinctive focus is on meeting 
social and societal needs by empowering local actors and 
developing innovative products, services and models [17]. 
Given the increasing relevance of this topic, we would like 
to share some of the lessons we learned during the process 
in terms of length of the iteration period, role of the user 
and relevance of documentation. 

RELATED WORK 
In a typical HCI design process such as user-centred design, 
the experts will devote an important amount of time to 

analysing users and their tasks in order to create the user 
interface specification document [26] and then iteratively 
collecting feedback from users through various usability 
techniques [1]. User data collection and analysis require a 
substantial amount of time and need to be performed before 
the implementation phase begins.  

Conversely, in Agile development [2] the emphasis is put 
on rapid and adaptive software development through 
several iterations, while the use of documentation is 
diminished [14], to the point that one of the principles of 
the Agile manifesto [2] states that “the most efficient and 
effective method of conveying information to and within a 
development  team is face-to-face conversation”. Therefore, 
instead of having requirement documents, the Agile 
development approach incorporates the user (or his/her 
representative) in the development team. The user 
representative is asked to develop the user requirements list, 
set the priorities, evaluate performance as well as to 
perform several other tasks [3, 22]: this is a great 
responsibility, which can even turn out to be overwhelming 
[12]. 

Several attempts at fruitfully integrating the practices of 
UCD and Agile development have been made over time [4, 
5], leveraging on the similarities of the two methods while 
mitigating their differences. These approaches often have 
designers and developers work closely together: in [16], a 
daily interaction between interaction designers and 
developers is defined as “essential” for a successful 
outcome of the project. An approach called Agile usability 
is proposed in [27], enriching the Extreme Programming 
methodology with several instruments drawn from HCI 
each used in different moments. Some experts suggest 
applying discount usability methods by involving a very 
small number of users (one to three), with frequent testing 
and with constant updates to the team and the clients [10, 
13]; others propose to lighten UCD approaches in order to 
keep the pace of Agile iterations [15, 9]. Schwartz [22] 
found that the development pace was better maintained in a 
project with an usability expert than without one: in 
addition, the former situation gave rise to pair designing, in 
which the developer and the usability expert worked 
together and learned from each other. Ungar and White [24] 
describe a case study in which the application of the design 
studio approach might effectively bridge UCD and Agile 
methods such as Scrum [20]. In this particular Agile 
development approach, each development iteration, or 
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sprint, begins by establishing a short list of goals to achieve 
and distributing these goals among the team members. 
During the short time that a sprint lasts (one or two weeks), 
team members are expected to complete all of their tasks. 
Each day, the team meets to assess progress; at the end of 
the sprint there is a review of what went well and what did 
not. Then, new goals are set and the next sprint begins. 

Other researchers proposed to keep UCD and Agile 
separate instead, while just synchronising their periods of 
iteration [5] so that design stays ahead of development. This 
is the interpretation of Agile usability given by Nodder and 
Nielsen [18], who describe a process where development 
and design belong to two parallel tracks and design stays 
ahead, feeding development with progressively refined user 
requirements, prototypes and tests. Similarly, in [23] 
authors recommend that the lengths of the iteration of the 
design and development tracks have to be carefully 
balanced so as to allow some advance for the design 
activities. Another successful example of dual-track 
approach is described in [16]: authors report that in order to 
accommodate the different paces of interaction design and 
Agile development the timing and frequency of data 
collection, rather than the methods, changed considerably. 

Another one of the main differences between the two 
approaches concerns the role of the user. UCD sees the end 
user enter the design team as an “informant”, an actor who 
can provide requirements at a conceptual design stage and 
comment on prototypes at the user evaluation stage. On the 
other hand, Agile development sees the end user enter the 
development team as a “customer” [2], an actor who can 
test incremental product releases to ensure his own 
(business) satisfaction. Yet, [16] emphasises the relevance 
of finding the right users, who in the case of a commercial 
product are also potential or current customers. 

Despite this number of attempts, as confirmed in the call for 
this workshop, a satisfactory agreement on the integration 
of UCD and Agile has not been found yet. In this paper, we 
present a case study where we have tried different ways to 
integrate UCD and Scrum, and the lessons we have learned 
from such experience. 

THE SMART CAMPUS PROJECT 
The case study we reflect upon is that of the Smart Campus 
project, which started two years ago in the context of 
establishing a living lab in the Province of Trento, in the 
north of Italy. In the short term, the project aims at creating 
an ecosystem that may foster students’ active participation 
in the design and development of services (mainly mobile 
applications) for their own University campus. Its final 
goal, however, is to act as a sandbox for the development of 
infrastructures to foster the active participation of citizens 
in social innovation [3]. This goal has been pursued by 
designing and developing a service infrastructure [7], 
whose social and technical components were designed and 
developed in parallel through several phases of analysis, 

interpretation and iteration. The technical stream is 
grounded on open data and service oriented architectures; 
the social stream has experimented with principles and 
techniques of interaction and participatory design leading to 
participatory development, which we interpret in the literal 
sense as leaving the development to volunteers in the 
community. These two streams met in a process of 
community building around the design of artefacts, namely 
mobile applications: this was enabled by the adoption of an 
open source philosophy, by which the whole project code is 
freely available for the community to use and modify even 
though the infrastructuring activities are performed by a 
core team. 

ALIGNING DESIGN AND DEVELOPMENT 
At the beginning of the Smart Campus project, in fall 2011, 
we adopted various UCD techniques in order to investigate 
the concerns of the student population and understand what 
issues in their opinion were negatively affecting their daily 
experience of academic life. Several activities such as focus 
groups, diaries, online ethnography and workshops were 
put in place, engaging 60 bachelor and master students 
overall. We also performed a benchmarking of mobile apps 
offered by other universities. This initial information was 
used to build personas and use-case scenarios, which were 
then used to help design the first apps within Smart 
Campus: this stage occurred in the spring 2012.  

These initial design techniques were indeed well aligned 
with the quite traditional incremental development 
approach [6] applied in the project, which required both 
time and documentation. However, scheduling constraints 
imposed a much faster development pace: almost a year 
into the project, the development team therefore adopted 
the Scrum methodology. This disrupted the alignment 
between the design and the development team: even though 
they were both following iterative approaches, the periods 
of the UCD and Agile iterations were clearly different and 
not trivial to reconcile. The design team was in fact 
supposed to be ahead of the development team by at least 
one cycle, as for instance illustrated in the Agile UCD 
approach [23], in order to be able to transfer design and 
requirements to the development team in a timely manner; 
in other words, we needed to find a suitable communication 
protocol between the design and the development team. To 
this end, we tried several approaches, which for our 
convenience will be classified based on their degree of 
structuredness both in terms of their expected outcome and 
of the prescribed methodology. In the remainder of this 
section we will present formal, semi-formal, and informal 
methods. 

The formal approach 
The formal approach was encouraged by the management 
team and consisted of passing on any design issues and 
decisions in a written manner: interestingly, this conflicted 
with the prescriptions of the Agile methodology. The first 



attempt was to use an internal wiki for collaborators, where 
a table of issues to be solved was maintained: this method 
was good for keeping track of all the problems encountered, 
but was not a self-explanatory procedure, as it often 
required additional information to be provided (even 
through different media as shared documents). The wiki 
was eventually abandoned, in spring 2013, in favour of 
maintaining a presence on GitHub1 (a platform for 
collaborative development), in order to encourage open 
source contributions to the project. This approach has 
proven somewhat restrictive for the design team as GitHub 
is used mostly to report bugs or issues with the way the 
interface is working, but is not meant to support tracking of 
progress over less structured design issues or usage by 
people without technical expertise.  

The semi-formal approach 
In the semi-formal approach we include HCI team members 
meetings, matchmaking meetings and Scrum meetings. HCI 
meetings usually gathered the whole design team 
(consisting of graphic and interaction designers, 
sociologists and human factor experts) and the so-called 
“champions” of the apps, that is members of the project 
who were responsible for a specific app and in charge of 
tracking its progress.  

Matchmaking meetings were usually held once every two 
weeks and involved all the Smart Campus staff (managers, 
developers, interns and designers): during these meetings, 
project landmarks and dates were discussed, problems 
brought up, and work divided. Matchmaking meetings have 
become less frequent since the team has adopted the Scrum 
approach.  

Scrum meetings were quick daily meetings, usually held 
early in the morning, aimed at checking the status of the 
project and estimating how a specific assigned task is 
progressing. In turns, the members of the group involved in 
the Scrum reported about any problems they encountered (if 
any), tasks performed and plans for the day; the Scrum 
Master coordinated the activity by annotating this 
information on a progress chart to check the status of the 
work and the reachability of set goals.  

The informal approach 
The informal approach consisted of face-to-face meetings 
between a developer and a designer, often resulting in the 
two working together in close collaboration to modify and 
improve the user interface during the sprints; in line with 
the Agile development approach, these meetings produced 
no documentation. In general, face-to-face meetings have 
been used to solve specific user interface issues, not to 
resolve overarching problems. 

                                                             
1 https://github.com/smartcampuslab 

The mixed approach 
Mixed approaches, both semi-formal and informal, were 
used in specific situations like the so-called crazy weeks. A 
crazy week is an accelerated sprint where the whole team 
concentrates its efforts in order to reach a mutually agreed 
goal. This method has been used two or three times, usually 
to enhance aesthetics and functionalities when envisioning 
an immediate release of the apps on the Google Play Store. 
At the beginning, developers, managers and designer meet 
to discuss on “show-stoppers”, that is issues that seriously 
compromise the usability of the app and would not allow 
the release of the app on the market. Each issue can include 
different tasks, such as prototyping and development. 
Usually, each issue is assigned both to a designer and a 
developer, in a pair designing effort: the two work closely 
together until completion of the task. 

LESSONS LEARNED 
Despite the number of approaches we tried, we feel that 
none of them was fully satisfactory in facilitating the 
seamless integration of UCD and Agile. Nonetheless, there 
are several lessons that we have learned from our 
experience and that we would like to share in this venue. 

Orchestrating different tempos 
First of all, we realized that the interpretation of “iterative” 
in UCD and Agile is different, mainly because of the length 
of iterations in the two approaches as identified in [5]. The 
project adopted an Agile approach when development was 
already in a quite advanced stage: at this point, the UCD 
iterations had already settled on a timespan that turned out 
to be longer than actually feasible, thus forcing the design 
team to deliver partial results or to perform several ad-hoc 
interventions which sometimes even contradicted the 
overall design vision. As described in [23], we confirm that 
the lengths of the iteration of the design and development 
tracks have to be carefully balanced so as to allow some 
advance for the design activities. Related to this, we noted 
that the development team sometimes took design decisions 
on their own because the design team was struggling to 
keep the Agile pace: despite the general sensitivity to HCI 
of these personnel, this often caused parts of the project to 
be modified in subsequent iterations in order to better fit the 
UCD analysis, thus decreasing the overall productivity. 

Extending Agile: UCD and open source 
Another main point derived from the social innovation 
nature of the Smart Campus project. This challenging 
context entails designing for the public [7] and, according 
to [3], “Thinging and infrastructuring”: referring to Latour’s 
discourse [11], “Thinging” relates to the evolution from the 
design of objects and services (i.e., “things”) to the 
assembly around “matters of concern” (i.e. “Things”); 
“infrastructuring” relates to the on-going processes of 
pursuing democratizing innovation by aligning and 
adapting to changing situations. Inevitably, this exceeds 
both the traditional HCI and UX settings, requiring an 



adaptation of traditional design techniques; at the same 
time, it also calls for an evolution of the development 
methodologies. The mere distribution of code as open 
source was in our case not sufficient, as we will illustrate in 
the following examples.  

Agile development methodologies are particularly suitable 
for projects that face a high degree of uncertainty: this is 
often the case in open source projects, which do not 
typically have a specified development plan upfront [19]. 
The two approaches also appear compatible under several 
aspects, such as the frequent releases of code, the value of 
good-quality working code and the appreciation of 
continuous re-design [8, 19]: frequent deliveries and 
continuous integration foster transparency, monitoring of 
progress and early feedback both from fellow developers 
and customers.  

However, the Agile methodology prescribes to keep 
documentation to a minimum, while open source 
approaches require it to be written. As witnessed by our 
development team, the lack of documentation can be easily 
overcome if the developers are co-located and in a limited 
number. Our project, however, calls for contributions from 
external developers, namely students who are invited to 
develop their own apps on top of the provided technological 
platform: in this case, documentation becomes a 
fundamental starting point for anyone approaching the code 
base for the first time. Similarly, several members of the 
team worked during different shifts, remotely, or from 
different locations: this reduces the chances of face-to-face 
communication while increasing the need for a shared, 
accessible knowledge base. The theme of geographical 
distribution is also presented in [25, 8] as one of the main 
differences between the open source and the Agile 
approaches. 

The UCD approach sees the end user enter the design team 
as an informant; on the other hand, the Agile development 
approach sees the end user enter the development team as a 
tester. Integrating users in an open source project added a 
further level of complexity: different parts of the team 
perceived users in a different way, not to mention the 
understanding of their role in the project that users 
themselves had. This raised different expectations about 
what kind of contribution users could provide and what 
kind of feedback needed to be returned to them. Moreover, 
both the Scrum methodology and UCD are typically 
intended for rather small projects, either in terms of users 
involved or of team size [21]: in our case, we needed to 
accommodate the needs of a user community which 
progressively grew up to some hundred members. In this 
situation, tracking requirements (especially for what 
concerns usability) and providing feedback about their 
implementation clearly calls for new methodologies. 

CONCLUSIONS 
In this position paper we have presented our attempts at 
merging UCD and Agile development within an open 
source social innovation project. We believe that a careful 
balance in the length of the iterations of the approaches, a 
more precise definition of the role played by the user, and a 
focus on documentation as an enabler for synchronisation 
can be relevant starting points for a discussion on the future 
of Agile and UCD. 
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