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Abstract

This thesis presents a new software development method that addresses the need

to quickly develop ICT solutions for older adults, e.g. mobile applications. The pro-

posed method focuses on practical aspects of comprehensive development of soft-

ware that is better tailored to the needs of this target group. Therefore, it incor-

porates some fundamentals of the human-computer interaction domain, including

user-centered and participatory design approaches and other ideas relevant to soft-

ware engineering such as the Living Lab concept from MIT. This method is based on

analysis and insights from empirical studies conducted in lightweight Living Lab con-

ditions. These studies focus on various stages of collaborative software development

with older adults’ participation and they contribute in-depth knowledge on barriers

and challenges connected to older adults’ involvement in software development. In

their course it became apparent that existing software development methods do not

address these issues adequately.

Consequently, the goal of this thesis was to design a method for supporting fast

software development process with older adults’ participation. This need is driven

by the current situation in the silver economy market that often relies on startup

software companies which use agile or rapid software development methods. This

necessity to act quickly, however, makes it difficult to adequately involve older adults

in software development. The main part of the Ph.D. thesis comprises of three scien-

tific publications presenting a new comprehensive approach to software development

with older adults’ participation which addresses these challenges.

The first publication outlines the SPIRAL software development method that em-

phasizes older adults’ involvement in the software development process (Support for

Participant Involvement in Rapid and Agile software development Labs). It consists

of four stages divided into two parts. The approach is based on three vital concepts

derived from the human-computer interaction domain and related to user-centered

approach. All of these concepts are relevant in software engineering domain in the

context of fast and comprehensive software development with users, namely (1) par-

ticipatory design,(2) potential engagement of end users and (3) their empowerment.

This approach was presented and discussed at the 11th Workshop on Coopera-

tive and Human Aspects of Software Engineering (CHASE 2018) during the 40th

IEEE/ACM International Conference on Software Engineering (ICSE 2018), in Gother-

burg, Sweden. This paper reveals three key advantages of the proposed method.

First, the method can be deployed without extensive preparation, typical for tra-
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ditional user-centered design methods. This lowers time and costs of the software

development process, which is especially important for young and lean tech startups.

Second, the method not only fosters the development process at the first stage of

idea development, but it can easily be adapted into a sustainable long-term practice

of community-supported software development. This is possible because of the third

advantage of the method that underpins the former two: lowering barriers to direct

cooperation on both sides of the process (developers and users) based on the un-

derlying social psychology concepts related to team dynamics, in particular contact

theory.

The second paper concentrates on the first part of the process, that is initial user

engagement and lowering communication and engagement barriers. This happens

on both sides of the mobile application development and usage process, i.e. via

joint use of new mobile technology, such as tablets and mobile software, by older

and younger adults in the context of everyday tasks. This concept was presented

and discussed during serious games development GoWell session on eHealth 360

conference in Budapest and published in Springer’s LNICST series, indexed by the

Web of Knowledge. The paper elaborates on lowering ICT barriers among older

adults in typical LivingLab conditions, i.e. natural seamless hands-on experience

with mobile technology with direct assistance from young developers. The described

case of cooperative location-based game, focused on everyday mobile tasks, depicts

one of the most crucial aspects of ICT collaboration - overcoming stereotypes of

intergenerational ICT-related team dynamics based on contact theory fundamentals.

It also presents a quantitative tool that facilitates the measurement of the direct

collaboration effects between young IT professionals and potential users from older

adult group.

The third paper elaborates on the second part of the SPIRAL process, where both

sides of the interactive software development cycle, i.e. users and software develop-

ers benefit from direct cooperation. This simulated lean startup environment pro-

duces unique insights for the mobile application development. With the use of the

hackathon setup as a research approach this paper elaborates on relevant research

methods and tools. It also analyses the benefits and limitations of such direct coop-

erative approach to software development. Finally, it offers a set of best practices for

organizing intergenerational interaction which facilitates software development. The

article was published in Springer’s Empirical Software Engineering. This journal is

on the current ”A” list of Polish Ministry of Science (45 points). This paper was

also presented and discussed as an invited speech at ICSE 2018 as part of the main

technical track within the journal-first session.
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The thesis substantially contributes to the software engineering domain. The pro-

posed software development method is based on human-centered approach, which

is also crucial for human-computer interaction domain, including prototyping, user-

centered design and participatory design. Moreover, due to exploration of coop-

erative and collaborative aspects of co-design the thesis also contributes to social

science, including such domains as team dynamics, organizational psychology and

sociology.

ACM Computing Classification:

Software Engineering (D.2) and Human-Computer Interaction (H.5), including requirements and speci-

fication tools and methods (D.2.1), design methods (D.2.10) and rapid prototyping (D.2.m), based on

user-centered approach (H.5.2)

CoRR Computing Research Repository:

CS.SE (Computer Science, Software Engineering) and CS.HC (Human-Computer Interaction)
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