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Abstract

Nowadays, in the context of an increasingly serious global aging situation,
dementia has become a problem that any society must face. The best way to fight
dementia is to prevent memory disorders’ progress towards dementia from its
early stage. A multi-disciplinary team formed by Master degree students from
Aalto University (Finland) and Jefferson University (The U.S.) created an
innovative service concept of an early-stage memory daycare center for people
who suffer from mild memory disorders. Using the memory care center case as an
opportunity, this thesis raised two research questions to study how to design a
service. Research questions are: RQ 1: From the service design and its customer’s
perspective, how to define a service concept that the design team can describe the
elements of the service and its usage to the potential customers. RQ 2: How to
apply service design theory and its related techniques into the service design
process.

During the memory care center case, the author of the thesis took the
responsibility of a designer, utilized contextual interviews and participatory
observation to understand the users, organized brainstorming session to analysis
data and capture user's needs, co-designed with the users to create the design
concept, and used usability testings to evaluate and improved the design concept.
This thesis will first present an overview of new service development and user
involvement theories. Then by showing the entire design process, describe how to
apply user involvement techniques according to the different design stages in
practice. At the end of the thesis, by presenting the service concept of the memory
care center service to reveal the definition of the service concept.
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1 Introduction

1.1 Initiative and project scope

Memory disorders are a serious problem in present days. With new advancements in
medication and care facilities, there are still few possibilities to significantly impact on its
mitigation. Facing the challenge, the future memory care (FMC) project developed a
service concept ‘An innovative memory daycare center’ to help memory patients slow
down the progress of memory disorientations at its early stages as opposed to finding the
cure procedures once the individual is diagnosed with dementia or a similar symptom.
Meanwhile, the project also created a therapeutic installation to present a way how the
daycare center works. The FMC project was initiated as a part of the Product Development
Project (PDP) course, based on a collaboration between Aalto University (Finland) and
Thomas Jefferson University (The U.S.). An international multidisciplinary team was
formed to develop this project. This thesis work presents the entire design process in the
FMC project.

The FMC project focuses on the early stages of memory disorientation patients and is
based on Finland’s social memory care background. The project followed the double
diamond design model (Design Council, 2007) from discovery, define, develop to deliver.
In the initial phase, to understand the mechanism of how to prevent the progress of
memory disorientations, the project studied available knowledge about memory disorder
prevention and treatment visiting memory care centers, interviewing memory patients and
their relatives, consulting professionals in the memory care and neuroscience fields, and
so on. Combining all the data and studies from the project, the team created a service
concept of an innovative memory daycare center. As the delivery, the daycare center will
be presented in a digital format. For a more vivid, in-depth understanding of the daycare
center, the project prototyped one room from the daycare center into the real scale. The
prototyped room represents one of the most critical features of the daycare center. It is
mainly focused on training a memory patient’s language association ability. The function of
the room is enabled by a therapeutic installation. The installation applies various
technologies such as hologram, lightning system, aromas device, and so on to create a
multi-sensory stimulation for memory patients to help them exercise their brains.

In the FMC project, the author of the thesis plays a role as a designer who is responsible
for creating and visualizing the service concept. In more detail, utilizing the designers’
specific skills and abilities to understand customers and markets, analyze their behaviors
to the service, shape the service concept, and prototype it. In the FMC design process, the
author will use several user involvement methods in the early stages of the design process
to keep the service concepts maintain a relatively high value that could be perceived by
the customers.



1.2 Research objectives and methodologies

This thesis is surrounding a topic of service design for the future memory care project. In
order to develop a service concept, it is necessary to study the nature of service design
and be clear of the design purpose. Hence, for this thesis work, the main research
questions are:

Research question 1: How to define a service concept that the design team can describe
the elements of the service and its usage to the potential customers, from the service
design and its customer’s perspective.

Research question 2: How to apply service design theory and its related techniques into
the service design process.

This thesis is an exploratory qualitative research aiming to understand the new service
development process through the experiences of designing a memory care service. To
answer the research questions, literature reviews and empirical study will be used in this
thesis as the research methodologies.

For the first question, through the new service development (NSD) and service design
literature review, the meaning of service concept is defined. After that, by utilizing the
qualitative research methods, the representation of the final service concept is addressed.
The new service development and service design literature review in this thesis not only
unveils the definition of the service concept from different perspectives by providing a
holistic understanding of the service concept development including the innovation and
developing process of the new service concept, but also works as the theoretical support
to guide the future memory care project’s development process.

In this thesis, interaction design literature was reviewed, the knowledge of user
involvement was gathered. In addition, the implementation of user involvement techniques
from four different aspects were analyzed: user-centered design, participatory design
(Co-design), ethnography, and contextual design. In the empirical part of the thesis, those
user involvement techniques were implemented into the service concept development
process of the future memory care project according to the project's needs. Through
presenting each technique’s implementing process and outcome, answer the second
research question.

1.3 Structure of the thesis

This thesis is divided into seven chapters. In the first chapter, the thesis starts with an
introduction. The introduction addresses this thesis research initiative, project scope,
research objectives and methodologies, and the structure of this thesis. The second
chapter presents the memory care knowledge background of the research project. It
shows a basic understanding of memory disorders, such as: what is memory disorder and

9



its symptoms, what can affect the progression of memory disorders, and what are the
efficient therapies for memory disorders. The third chapter is the literature review. Through
study service design, new service development, and user involvement literature, it
provides reliable theoretical support to drive the project design process. Chapter four
describes the design of the research project and the methods for data collection and
analysis. After that, chapter five presents the research project process and collected data.
At the end of the thesis, chapter six demonstrates the outcome of the research project,
and chapter seven draws the conclusion of the research.
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2 Memory disorders as a challenge

The future memory care project was initiated from understanding the nature of memory
disorders. The sponsor of the future memory care project has a substantial and
professional medical research background. With their support, the team learned lots of
information about the memory disorders, such as: what is memory disorder and its
symptoms according to the different stages; how will memory disorders affect an
individual’s life; what factors can aid the progression of memory disorientations; what are
the existing remedies to help memory disorders; what facilities are currently in place to
ensure the wellbeing of patients with memory disorders; and so on. The team uses this
knowledge about memory disorders as the research background for further development
of the project.

2.1 Memory disorders

NICE' guidance (Pink, O’Brien, Robinson, & Longson, 2018) highlights that a memory
disorder could be identified as a collection of cognitive, behavioral and psychological
symptoms, which comprises of loss of memory, issues with communication and reasoning
as well as changes in personality all of which hinder individuals’ capability to execute their
daily activities. A set of common implications on a person’s daily life due to memory
disorders (Parikh, Troyer, Maione, & Murphy, 2016) are described as:

Trouble in learning and remembering new names

Difficulties in recalling events in the recent past

Inability to find suitable words in a conversation

Inability to match certain images with what it is or means

Forgetting to take medications on time

Forgetting where some of his/her belongings (such as car keys) are
Difficulties in remembering why one walked into a room

Noakowdh =~

There are many different types and stages of memory disorders. In the medical field,
Clinical Dementia Rating (CDR) scores are commonly used to describe the different
stages of memory disorder. The CDR scale (Figure 1) is a spectrum that characterizes six
domains of cognitive and functional performance applicable to Alzheimer disease and
related memory disorders. They are: Memory, Orientation, Judgment & Problem Solving,
Community Affairs, Home & Hobbies, and Personal Care. In the CDR scale, 0 is normal,
0.5, 1, 2, and 3 are respectively of very mild, mild, moderate, severe dementia. (KNIGHT
Alzheimer disease research center, 2018)

For the future memory care project, the project scope focuses on the user group whose
CDR score is between 0.5 — 1. This level of CDR is also known as Mild Cognitive

" National Institute of for Health and Care Excellence (NICE)
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Impairment (MCI) where all the implications listed above are applicable (Mayo Clinic,
2018).

MCI usually arises due to aging and trauma among other factors like certain diseases,
tumors, and the abuse of substances as documented by UC Health (2018). With further
support from the NICE guidance (2018), it shows the main factors, which enable these
memory disorientations to progress with age also include the ignorance of medication until
it is too late, failure of diagnosis in time, insufficient systems for the providence of care and
not involving the affected people in decisions about their care.

Spectrum of cognitive decline

1

Severe
F 3
Difficult |

Inability to daily functions

Memory Qrientation Judgment & Community Home & Personal Care
Problem Solving Affairs Hobbies

MOTIVATION PERSONALITY

Figure 1. Spectrum of cognitive decline (KNIGHT Alzheimer disease research center,
2018).

2.2 Therapies for memory disorders

According to NICE guidance (2018), it is not recommended to offer cognitive training for
people with MCI. However, also group cognitive stimulation therapy is advised to use. Ana
Suznjevic (2013) conducted a research that focused on investigating how the design and
architecture of the patient’s environment can affect the degradation of patients with
memory impairment in an attempt to hinder disorientations and stimulate the patient’s
senses. This was identified as an important part of preventing the progression for memory
disorientations. She highlights the relevance of cognitive therapy and reminiscence
therapy in the following manner.

2.2.1 Cognitive therapy

Cognition is an individual’s awareness of the here and now. In other words, his/her
orientation of reality. Suznjevic’'s research (2013) shows that cognition could be enhanced
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by activities such as small group discussions on the current events happening in the world
(politics, weather or otherwise) and also by the individual’s surrounding architecture. A
good example is presented as the Alzheimer’s respite center in Dublin, Ireland, where the
environment of patients are made to appear familiar whilst providing access to see the
outside so that they are capable of identifying which time of the day it is (Figure 2).

Figure 2. Alzheimer’s respite center
Scale and hallway (Suznjevic, 2013,
p- 26).

2.2.2 Reminiscence therapy

Reminiscence therapy is a form of triggering memories that occurred in the past, once
again with the use of familiarity or other means of tangible visualizations such as
photographs (Woods, Spector, Jones, Orrell, & Davies, 2005). The Hogeweyk care center
in the Netherlands was identified to execute one of the finest forms of reminiscence
therapy. It is made in the form of a conventional village as opposed to a facility that is
open to the public and thereby, located in a modern residential zone. More importantly,
the center has a great balance between the feeling of freedom and safety, for instance, it
uses movement detectors as opposed to the use of fences to restrict patient movements,
and employs courtyards in order to form small groups and communities among patients
(Figure 3).

Suznjevic’s research (2013) also presents more common features of care centers, which
are utilized due to their success over the past in stimulating the senses of patients. These
include the use of a controlled multi-sensory environment, which makes use of light
projections (light therapy), music, bubble machines, sensory gardens as a form of
aromatherapy, and also interaction such as watering of plants and enjoying the fresh air.
Additionally, it is important to determine the location of these care centers in a way that the
patients are not stressed or bored with daily monotonicity. There should be a
multidirectional viewing nature around the center to provide the patients with different
views, smells, and sounds.
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Figure 3. The Hogeweyk care center interior
and scale (Suznjevic, 2013, p. 24).
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3 Designing health care services

3.1 Designing a memory service

The definition of service can be found in different literature across fields among
management, marketing, and design. Within marketing literature, intangibility,
heterogeneity, inseparability, and perishability are the four characteristics summarized to
describe service (Parasuraman, Zeithaml, & Berry, 1985). With this understanding,
services are often defined as the opposite of goods. However, with the further
development in service design study, these four characteristics are not considered to
enable covering all the services, and some goods are actually applicable to them
(Lovelock & Gummesson, 2004; Vargo & Lusch, 2004b). Therefore, this finding leads to a
new understanding of service that everything could be a service, and the conventional
distinction between goods and services does not matter (Vargo & Lusch, 2004a; 2008a)

Memory care services are a range of services that offer specialized care for people who
are suffering from the memory disorientations. According to the guidelines from authority
agency National Institute for Health and Care Excellence, U.K., as known as NICE (Pink,
O’Brien, Robinson, & Longson, 2018), memory care services should take into account the
following factors:

1. Involving people living with dementia in decisions about their care

2. Offering a range of activities to promote wellbeing that is tailored personally
3. Offering group cognitive stimulation therapy

4. Avoiding cognitive training

The NICE guidelines point out the direction of the memory care services design and
provide the service with medical knowledge support. It gives suggestions of what should
be considered and what should be avoided in the design. These can be used to
concepting and validating the memory care services.

Service design has a wide range of aspects that cannot be covered with a single definition.
However, in general, service design has been seen as a way to address issues of
sustainability in contrast to a perceived emphasis in product and industrial design practices
on creating aesthetically-pleasing novelty (Manzini, 2003). The process of service design
is considered as a part of the new service development process (Scheuing & Johnson,
1989), integrated into the context of service development, management, operations, and
marketing. Service design, as a subdiscipline of design, emphasises the core value of
putting customers in the center in the design (Meroni & Sangiorgi, 2011). Thus, Holmlid
and Evenson (2008) describe designing for services as looking at services from an
outside-in perspective, starting from the customer perspective. Simply put, service design
could be understood as a way that systematically applies design methodology and
principles to develop a new service.

15



3.2 Service concept

Four characteristics summarized by Parasuraman, Zeithaml and Berry (1985) describe
services with intangibility, heterogeneity, inseparability, and perishability. Intangibility
means that a service is abstract. Compared to the products, a service is not a physical
object. It is usually not visible nor touchable. In most of the time, a service is just an
experience. Because of that, misunderstandings between the customers and service
providers often come out. It is difficult to precisely understand customers’ needs and how
they perceive the service. While during the service development process, it is also
challenging to make all the parties in the organization understand the service idea on the
same level and direction. Hence, service concept works as an essential tool to help all the
parties involved in the service design process to build a shared understanding.

The service concept has been defined in different ways. Collier (1994) calls the service
concept a “customer benefit package”. In his idea, a service concept works like a type of
business proposition. By presenting all the elements in the service and showing the
benefits and values to its customers is to have the service perceived. This approach
defines the nature of service into its constituent parts. Using this approach, Lovelock and
Wright (1999) developed “8P” to encompass the elements of the service product: process,
place, physical evidence, people, productivity and quality, plus additional marketing
elements, price and promotion. 8Ps elaborates Collier's (1994) definition of service
concept that regards the service concept as a customer benefit package.

For another approach, Edvardsson and Olsson (1996) refer the service concept as a
service prototype. They define service concept as a detailed description of what needs to
be done for the customers and how it can be achieved. This “what and how” approach is
also used by Lovelock et al. (1999). Instead of seeing the service concept as a whole, they
separate it into two specific segments of a service marketing concept and a service
operation concept. The service marketing concept is the service content, what are the
benefits for the customer, while the service operation concept is focused on how to deliver
the service.

Whether to define the service “into its constituent part” approach or “what and how”
approach, both of them serves its purpose of enabling designers to identify the various
elements of the service design and examine them with the customer’s needs, standing at
the customer’s point of view to design and deliver the service. However, designing service
is a complex process, as for a whole experience of a service, the experience from the
service provider’s side such as their designers, employees, and other related stakeholders
are as relevant as the customer’s perspective. Clark et al. (2000) draw a better picture of
the service concept. They describe the service concept as a mental picture, in other
words, “service in mind”. Through a service concept, a shared understanding is created for
the alignment among the employees inside the organization, customers, and other
stakeholders in order to minimize the gap between the service expectations and service
delivery. Based on the service in mind. Johnson and Clark (2001) further developed the
definition of service concept as:
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service operation: how the service is delivered;

service experience: the customer’s direct experience of the service;

service outcome: the benefits and results of the service for the customer;

value of the service: the benefits the customer perceives as inherent in the service
weighed against the cost of the service.

hon =

To understand how the service concept enhances the service design process, Goldstein et
al. (2002) discuss the service concept within the context of service design planning and
service recovery design. They propose that the service concept can be the key driver of
service design decisions at all levels of planning. First, the service concept can bring the
company’s business intent into service design planning. Second, the service concept not
only works as the foundation for the service delivery system but also can be used as an
ongoing basis tool to evaluate the service when it is changing and improving.

In summary, the service concept is a term that is often used in the service design and new
service development field. From different aspects to view the service concept, there are
many different ways to define it. With the studies of the service going further, the
definitions of the service concept are continuously kept updating.

3.3 Service innovation

TEKES, the Finnish Funding Agency for Technology and Innovation, now known as
Business Finland (BF) defines a service innovation as "a new or significantly improved
service concept that is taken into practice”. Service innovation is not just benefiting the
customers but also the service producers. Based on an individual service’s characteristics,
the service innovation’s characteristics are different, in other words, every service
innovation is unique. Because of the uniqueness, it helps a firm to maintain its competitive
advantage in the growing service market. To understand service innovations, it is
necessary to understand and address the defining characteristics of different typologies of
service innovations. Traditionally, the service innovation typologies are based on a
perspective that service is different from the goods (Paswan, D'Souza, & Zolfagharian,
2009). However, since Vargo and Lusch (2004a; 2008a) introduced Service dominant logic
(SDL) claiming that the conventional distinction between a service and goods are smaller
and smaller or even does not matter, it is clear that the logic of the service innovation
typologies is changing.

Paswan et al. (2009) reviewed past research on service innovation typologies and
provided an overview to present the similarity of service and product innovations (Table 1).
In the product innovation paradigm, Booz, Allen, and Hamilton (cited in Paswan et al.,
2009) developed a typology: new to the world products, new in the eyes of customers, new
product lines, products that represent new challenges to the firm, additions to existing
product lines, improvement and revisions to existing products. Later, Wheelwright and
Clark (cited in Paswan et al., 2009) grouped those characteristics into three groups as
Breaking through projects. Platform projects and Derivative projects. For the service
innovation paradigm, Gadrey el al. (cited in Paswan et al., 2009), defined service
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innovations into four categories: service/product innovation, architectural innovation
(bundling or unbundling the existing service), service modifications and processes
innovation. After that, Debackere et al. (1998) suggest that service innovations could fit in
the same typology developed by Wheelwright and Clark (1992). Later, Avlonitis et al.
(2001) and Alam (2006) expanded the typology to include: new to the market service, new
to the company services, new delivery processes, service modifications, service line
extensions, and service repositioning. This typology is very similar to Booz et al. (1982)
typology. Hence, it is clear that the service innovation’s typology is strongly influenced by
product innovation.

Kaasinen et al. (2010) researched the typology of service innovations and found the most
common typology of service innovations, similar to product innovations, is by the degree of
newness. Based on Gallouj & Weinstein (1997) and Gallouj & Savona (2009), Kaasinen et
al. offered the following typology of service innovations:

Radical Innovation.
Improvement innovation
Incremental innovation
Recombination innovation
Formalization innovation
Ad hoc innovation

2

By the degree of newness, a radical innovation is an entirely new service that provides
new benefits to customers, uses new systems and processes, and needs new
competencies. An improvement innovation means an enhanced service, through
improving providing or competencies to deliver better value. An incremental innovation
presents a small innovation caused by adding, removing, or substituting one or a few
elements in the service. A recombination innovation is a new service developed either by
combining existing services or splitting up an existing service. An incremental innovation
can also be seen as a particular case of this service innovation type. A formalization
innovation means to format or standardize few characteristics of the service in order to
clarify the service offering and benefits that a service provides. In the end, an ad hoc
innovation presents services having elements and expertise that develop in connection
with tailored solutions and can be transferred to new situations. Table 1 shows the
similarities and differences between product and service innovation definitions.

To help a firm to approach a successful service innovation, Paswan et al. (2009)
developed an eight-cell service innovation matrix to help managers’ decisions on the firm’s
innovation strategy. Through identifying the external dimension, internal dimension,
customer/market orientation dimension of the firm, they conclude three key factors that
can influence service innovations: environmental uncertainty (low or high), strategic
orientation (cost leadership or differentiation), and market orientation (firm or market
focus). First, the environmental uncertainty is to capture the firm’s external forces. Higher
uncertainty means higher risks but better opportunities, while lower uncertainty means a
more stable market condition. Second, the strategic orientation represents a firm’s internal
factors, a differentiated strategy focused more on customer experience, but a cost
leadership strategy is more efficiency-oriented. Third, the market orientation helps to
recognize the firm’s capability and capture needs of the market effectively and efficiently.
Highly market-oriented firms are more likely to get close to their customers and make more
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innovations. Based on three factors, they can consist of eight different service innovation
strategies. For example, for a firm that has high environmental uncertainty with
differentiation strategy and high mark orientation, it usually leads to a radical service
innovation. For a firm with low environmental uncertainty, cost leadership strategy, and low
market orientation, it is more recommended to yield an incremental innovation with a focus
on the delivery’s efficiency.

In summary, service innovation literature has been strongly influenced by product
innovation literature. It is clear that the service innovation typologies are shifting from
goods-versus-service perspective toward the service-dominant logic.

Definitions in the Product Booz, Allen, and Wheelwright and
Innovation Literature Source* Hamilton (1982) Clark (1992) Crawford (1997)
Defining New-to-the-world products Breakthrough projects (fundamental Pioneering
characteristics changes to existing products)
New in the eyes of customers Platform projects (new product lines) Adaptation
New product lines Derivative projects (incremental changes) Imitations

Products that represent new
challenges to the firm

Additions to existing product lines

Improvement and revisions to
existing products

Definitions in the Service Avlonitis et al. (2001):
Innovation Literature Source* Gadrey et al. (1995) Debackere et al. (1998) Alam (2006b) Berry et al. (2006)
Defining charac- Innovations in service Breakthrough projects New-to-the-market Flexible solutions
teristics products (fundamental changes service
to existing service)
Architectural innovation  Platform projects (new  New-to-the-company Controllable convenience
(un/bundling of service lines) service
existing service
products)
Modifications of service Derivative projects New delivery process Comfortable gains
products (incremental changes) service
Innovations in processes Service modification Respectful access
and organization for Service line extension
existing service Service repositioning

*For a review of product and service innovation typology literature please see Alam (2006b) and Avlonitis et al. (2001)

Table 1. Defining a product/service innovation typology (Paswan et al., 2009, p. 517).

3.4 Service design and NSD process

The previous section defined service design and new service development (NSD), while
this section will take focus on the process of service design and new service development.

With the service-dominant logic (Vargo & Lusch, 2004a; 2008a), there are many
similarities that can be found between the service and the product. Voss et al. (1992)
described the service development process following the now traditional design stages of
concept development, prototype development, prototype testing, and launch. Griffin (1997)
pointed out that a service firm should do more research on the new product design (NPD)
needs and develop the specific practices to meet those needs. Hence, the NSD process
has a lot to learn and borrow from the NPD process.

In the NPD literature, Booz et al. (1982) offered an eight-linear-stages model of the
tangible product development process: new product strategy, idea generation, screening,
evaluation, concept testing business analysis, development, testing, and
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commercialization. This model later had a variety of improved versions. For example,
Cooper (1993, 1994) realized the importance of cross-functional and parallel activities by
processing few stages simultaneously to reduce the development cycle time. In this way,
the product development model became more flexible. With further development, another
dimension of internal and external networking was added to the product development
model (Rothwell, 1994). The evolvement of the NPD process shows that the customer
relationship and the overlapping nature of various stages in the NPD process is being
more and more considered.

Reviewing the NPD literature, Alam and Perry (2002) proposed two versions of the
ten-stage model. Both of them contain the same stages: strategic planning, idea
generation, idea screening, business analysis, formation of a cross-functional team,
service design and process system design, personnel training, service testing and pilot
run, test marketing, and commercializing. The difference between the two versions is that
the linear sequential model and the other one is a parallel model that contains some
concurrent stages (Figure 4). In this model, they found the stages of idea generation, idea
screening, and formation of a cross-functional team more important than other stages of
an NSD process. In an ideal situation, a service firm should use the sequential model to
conduct a formal development process. However, in service industries, with a highly
competitive market, services and innovations are copied quickly. Therefore, service
provider firms, especially small service firms, always try to press the service development
time (Johne & Storey, 1998). As a result of that, many service firms simultaneously do few
stages by using the parallel model. In the parallel model, three pairs of stages can run
simultaneously, which are strategic planning and idea generation, idea screening and
business analysis, personnel training and service testing.

Johnson et al. (2000) researched the NSD process and came up with a NSD model with a
different perspective. They emphasized the nonlinearity and iterativity of the NSD process
and depicted the NSD process model as a cycle (Figure 5). Unlike the Alam and Perry’s
model that frames the process into detail, the Johnson’s model describes the process
more generally. In this model, the process is grouped into four stages: design, analysis,
development, and full launch. Furthermore, it also recognizes that the NSD stages revolve
around the design and configuration of the service concept elements and that resources
such as development teams and tools play an enabling function in the development
process.
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With more empirical studies, especially the studies based on eleven leading design
companies around the world (for example, Starbucks, Sony, Microsoft), the design council
(2007) developed a highly abstract service design model known as the double diamond
model (Figure 6). The double diamond is commonly used in the design field currently. The
model presented the similarities and shared approaches as used in the design process.
The double diamond model converts the design process into four stages: discover, define,
development, and deliver. In the different stages, designers use different styles of thinking.
The discovery stage adopts a divergent way of thinking. As the start of the project,
designers need to identify user needs, generate an initial idea or inspiration. While during
the second stage, all findings from the discover stage will be analyzed and defined in order
to create and prototype the ideas for solutions. A convergent model is being used in this
stage. The develop stage should use divergent thinking for providing more concepts that
have addressed the initial problem. In the end, through rounds of testing, a final solution is
produced and delivered. Divergent and convergent ways of thinking are used alternately in
the whole process that is how the shape of double diamonds are to be constructed.

As a summary, the NSD process contains similar elements as the NPD process. There are
general models that can describe both service design, NSD process, and NPD process,
for example, the double diamond model by Design Council. However, some NSD models
also contain more stages than the NPD model. For example, the formation of a
cross-functional team in the Alam and Perry’s model. Hence, the development of the NSD
process model can also be the extensions and references to inspire the further
development of the NPD process.

Discover Define Develop Deliver

Figure 6. The Double Diamond Model (Design Council, 2007, p. 6).
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3.5 User involvement

User involvement is a vague concept that it is hard to be defined unambiguously. Scholars
usually describe it as “contacting with system users” (Grudin, 1991), “focus on users”
(Wilson, Bekker, Johnson, & Hohnson, 1997), “participation of users” (Heinbokel,
Sonnentag, Frese, Stolte, & Brodbeck, 1996), etc. The definitions of user involvement
vary, however, the basic idea of user involvement could be understood as “direct contact
with users, and it covers many approaches” (Kujala, 2003, p. 2). User involvement is an
essential part of NSD, and a successful user involvement can help designers collect and
analyze user data and integrate it into the service development process, which is highly
useful and influential in the early stages of service development process (Kujala, 2003).
Additionally, customer interaction can boost the speed of service development and
improve service innovation quality. Furthermore, direct user-designer interaction enables
users to transfer their feedback and ideas to service designers in order to contribute to
developing the service to improve the user experience, meanwhile helping designers
change their mindset inspiring better designs (Kaasinen, et al., 2010). There are many
approaches in the user involvement, yet, Kujala (2003) summarized and suggested that
the main approaches are user-centered design, participatory design (co-design),
ethnography, and contextual design. The following sections of the literature review will
discuss these four approaches one by one into the details.

3.5.1 User-centered design

The user-centered design usually overlaps with usability engineering, and they often are
used interchangeably (Kujala, 2003). An user-centered design process emphasises
usability goals, user characteristics, environment, tasks and workflow of the product. It is
an iterative process, and it has evaluation sessions at the end stage of the design process.
The evaluation enables designers to validate their assumptions of user behavior that they
shaped from data analysis to the design requirements. Through the validation, designers
can modify the design in further development and, therefore, improve the product to reach
the design requirement (Henry & Grossnickle, 2004). In the user-centered design, design
requirement refers to usability and user experience. Usability, as defined by the
International Organization for Standardization (ISO) (2018): “the extent to which a product
can be used by specified users to achieve specified goals with effectiveness, efficiency,
and satisfaction in a specified context of use.” More simply, usability can be described with
the following four characteristics: usefulness, effectiveness, learnability, and attitude.
Usefulness reflects, how well the product can satisfy users' needs or requirements;
effectiveness shows, how fast and how precisely users can use the product; learnability
represents, how easily users can use the product, and attitude or so-called likeability
shows an user’s opinions and feelings about the product, and how much they accept the
product. While usability emphasises product functionality and performance, user
experience focuses on users’ perceptions. A definition of user experience has been given
by ISO (2010). They defined user experience as “a person’s perceptions and responses
that result from the use and/or anticipated use of a product, system or service”. Unless
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usability could only be evaluated during the interaction between users and products, the
user experience could also be evaluated before or after the interaction happens
(Vermeeren, et al., 2010).

The process of user-centered design could be categorized into four stages. They are:
context specifying, user requirement defining, solution creating, and product evaluation. In
the first stage, the main task is to specify and understand the target user group.
Information like “Who are the primary users”, “what are users’ needs”, “when and how
users are going to use the product” are necessary to draw a whole picture of the target
users. Based on the context from the first stage, designers are able to conceptualize the
user experience and product usability goals and thus form the design requirement.
Surrounding the requirement, designers can start to concepting, creating design solutions,
and prototyping. In the end, evaluate the design with users and get user feedback. As the
user-centered design is an iterative process, a new loop of procedure starts after the
evaluation, by implementing the user feedback that gathered from the last loop into the
new loop, to keep the design improving (U.S. Department of Health & Human Services,

2020).

In summary, the user-centered design process adopts usability and user experience
evaluation methods to gather data and evaluate design solutions with users. It allows
designers to keep track of the development process to ensure the process is in the right
direction, meanwhile, optimizing the design to make the product achieve better
performance.

3.5.2 Participatory design (Co-design)

Participatory design originated in Northern Europe in the 1970s. It started as a
collaboration with the Norwegian Iron and Metal Workers Union (NJMF) to design a
computer application that could improve workers’ working environment and tools (Ehn &
Kyng, 1987). Nowadays, participatory design is extended into many different fields such as
software design, architecture, product design, service design and so on. In general, the
participatory design approach tries to connect as many stakeholders as possible in the
design process to design a solution that is usable and meanwhile can largely satisfy all
stakeholders’ requirements. The nature of participatory design approach is a process of
co-operative creation, an act of collectivity creativity. Hence, participatory design usually is
referred to as another term as co-operative design known as Co-design (Sanders &
Stappers, 2008).

When compared to user-centered design, the biggest difference is that in user-centered
design, research and design works are done on behalf of the users, but in the participatory
design, users are required to participate through the whole process (Livari, 2004). Viewing
the roles of users, researchers, and designers in the design process, each role in
user-centered design is assigned clearly according to its responsibility. Users are usually
acting in the role of the studying object, and researchers work in the role of a translator;
they study users and provide users’ data with the knowledge of theories to designers.
Designers process the data bringing their technology understandings and creativity to
create solutions (Sanders & Stappers, 2008). However, in participatory design, the
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boundaries between each role become blurred. Users can be regarded as the “expert of
their experiences” (Sleeswijk Visser, Stappers, van der Lugt, & Sanders, 2005) and be a
part of the design team to co-create the solutions. In this case, the role of the translator is
no longer needed, therefore, researchers in the participatory design work more like a
facilitator. They bring in applicable theories and knowledge to the team, lead and guide all
the roles in the design process in a way that is most efficient and conducive to their skills
and knowledge to participate. The role of designers, because of their skills and knowledge,
is still demanded to make critical decisions in the design process. The relationship
between three roles in the user-centered design and participatory design process is
presented in Figure 7. In some cases, the role of a researcher and a designer can belong
to the same person (Sanders & Stappers, 2008).

classical @ theory co-design
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Figure 7. Roles of users, researchers, and designers in user-centered design (left)
and co-design process (right) (Sanders & Stappers, 2008, p. 11).

Based on Spinuzzi’s research (2005), the participatory design process has three stages.
The first stage is the initial exploration of work. In this stage, designers and users team up
trying to build up the connections between each other. After they get familiar with each
other, the process go on to the second stage, discovery. In this stage, users and designers
work together, using different technologies and theories to identify the end user’s
requirements and the desired outcomes of the design project. In the last stage, through
rounds of prototyping, to make the project’s outcome reaches the requirements
established in the second stage.

In summary, participatory design or Co-design is a design method that can bring users and
designers closer. With this method, the design team can be helped to organize the project
more efficiently. Meanwhile, due to the intensive user involvement, it can improve a
customer’s or user’s loyalty (Steen, Manschot, & De Koning, 2011).

3.5.3 Ethnography

Ethnography originates from anthropology. It is a method of participatory observation that
emphasises collecting first-hand data to study and understand the specific group of
people’s behavior and culture under a certain social situation (Dewan, 2018). Ethnography
can be used in many fields, such as in computer science, sociology, design, etc. In the
design field, adapting ethnography can provide rich data collection from users to help
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designers inspire new ideas. While under the service design discipline, it provides a
chance for designers to walk through the customer journeys with users and understand the
user experience of the service in a holistic way. It allows designers to build stronger
empathic connections with future users and also gives them opportunities to validate
service development (Segelstréom, Raijmakers, & Holmlid, 2009). As Dourish (2006)
described, “shaping research (or corporate) strategy”. Hence, ethnographic can be applied
in most stages of the design process (Segelstrém, Raijmakers, & Holmlid, 2009).

There are many different research methods in ethnography, from the most straightforward
observation such as photo and diary, to a more complicated user interaction like workshop
and games. Nevertheless, no matter which method, they all serve the purpose to
investigate with stakeholders in advance trying to study all aspects of their life
(Segelstrom, Raijmakers, & Holmlid, 2009). Blomberg et al. (1993) come up four guiding
principles to characterizing ethnography approach:

- it takes place in natural settings;

- it is based on the principle of holism, which refers to understanding people’s
behavior in its respective context;

- it develops descriptive understanding in contrast to prescriptive, that is, no judge
and opinions should be taken against the research target group, ethnographers
must maintain a neutral attitude;

- itis grounded in a member's point-of-view, therefore, using an insider’s view to see
the context, to get a better angle to cut into the problem.

The process for conducting ethnography contains several stages. First, identifying the
target study group. The group should be a culture-sharing group so that the members
inside the group have a shared language, behavior pattern, and similar opinions. Second,
the appropriate culture themes or theories as a framework is used to study the group. After
that, ethnographers start the fieldwork, collecting information in the context where the
target group works or lives. In the end, analyzing the data and considering the views from
both the target group and ethnographer, to build a vivid and holistic cultural portrait of the
group (Creswell & Poth, 2017). However, the whole process of ethnography should be
running under the following conditions. They are: 1. ethnographers must hold a positive
mindset about the resources needed for the whole ethnography process, and make sure
there are always resources available; 2. ethnographers must have enough abilities or
external help to conduct the whole process and the potential situations, for example,
conflicts or so on that might happen during the process (Simonsen & Kensing, 1997).

In summary, Ethnography is a user involvement method that emphasises a current

situation. By going into the field, designers can create a better understanding of their
potential users.

3.5.4 Contextual design

Contextual design is a design process that emphasizes studying users in the field. It
integrates the methods from ethnography to collect relevant users’ data and then identifies
their needs to design products and services. Contextual design is primarily used in the
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computer system design. However, with the development of this method, the usage of
contextual design covers a variety of other industries, such as product design, service
design, web design, and so on (Holtzblatt & Beyer, 2018).

In contextual design, all the elements such as technology, products should be designed
surrounding its users’ work practice. Here, the term “work practice” generally refers to all
kinds of activities in life. However, people are usually only aware of their work practices
when they are immersed in their usual context (Polanyi, 1958). Thus, designers must dive
into the field to interview users, discuss with them, listen to their reflections about their own
actions, intents, and values to work together (Holtzblatt & Beyer, 2018).

The process of contextual design can be conducted into two phases, “Requirements and
solutions” and “Define and validate concepts”. Requirements and solutions as the first
phase, initiates the design process with “contextual inquiry”, “interpretation session”, and
‘work models and affinity diagramming”. Contextual inquiry can be simply understood as
talk with users in the field; interpretation session is to interpret as a team to capture key
issues. And in work models and affinity diagramming, the team consolidates users’ data to
get a full market view. These three stages allow the design team to characterize what
matters to users. After that, the first phase is finished with the visioning stage, when a
design team comes up with new ideas and direction for users to reshape their work
practice. The following second phase starts with “storyboarding” and “user environment
design” and a design team redesigns activities and technologies to create value. Next, in
the “paper mock-up interviews” stage, the design team using interaction patterns
mock-ups a test interface. In the end, in the “interaction and visual design” stage, the
design team finalizes the design and tests it with users (Holtzblatt & Beyer, 2018).

In summary, contextual design can be seen as ethnographic research that integrates with
the design process. It leverages from the ethnography, but compared with ethnography,
contextual design additionally emphasizes active interviews that allow users to discuss
and reflect. When it comes to designing content and services to support specific tasks
under a new situation, the contextual design could be really useful.

3.6 Summary of the literature review

To briefly summarize the literature review: systemically applying the design methods and
appropriately utilizing the user involvement techniques can lead to successful new service
development.

Service is intangible. Thus, in order to build a shared understanding between employees
inside the organization, customers, and other stakeholders, service concepts serve as an
essential tool in the new service development. However, according to the
service-dominant logic (Vargo & Lusch, 2004a; 2008a), the nature of the service also has
a lot of similarity with the product. Therefore, new service development and new product
development usually can share the same methods and designing tools, especially in the
innovation and development processes. In terms of data collection and analysis, according
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to the nature of the project, the stage of the project, and the source of knowledge, it is
important to choose the most appropriate method and techniques to ensure the data
processing achieves the best results.

In this thesis, the empirical case study utilized the design theories above to conduct a
design project for designing an innovative memory care center service. First, the double
diamond model (Design Council, 2007) provided a framework for the design team to plan
their design progress. It helped the team dividing the design progress into four stages and
meanwhile describing each stage’s purpose. However, the double diamond model is
abstract and vague. Thus, the team also adopted Johnson’s NSD process cycle model
(Johnson, Menor, Roth, & Chase, 2000) as guidance to clear the goal of each stage. The
design process started after the team finished the design progress planning. During the
progress, the team used different user involvement theories and techniques to ensure the
design project’s reliability and validity. The team used contextual design and ethnography
methods at the beginning of the design process to collect data since they are the most
efficient method at unveiling users’ needs and desires. Next, the team co-designed with
the users and developed the first prototype. After that, the team used the evaluation
techniques from user-centered design to evaluate the prototype and modify it to make sure
the service can reach a high level of usability. According to the service design and new
service development literature, service concept can be used as a tool to help all the parties
involved in the service design process to build a shared understanding (Clark, Johnston,
& Shulver, 2000). Thus, the outcome of the design project is presented as in a form of
service concept. Comparing the project outcome with the definition of service innovation.
The memory care center service that was designed in this program embeds multiple new
technologies and new concepts into the design, which can be considered the improvement
innovation to the exited service in the market (Kaasinen et al., 2010). Hence, the project
outcome is an innovative memory care service.
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4. Research design and methods

4.1 Aim and purpose

The main purpose of this research is to understand the procedure and techniques for
designing a new service. In this thesis, the literature reviews of service design and user
involvement provide the definition of service concept, knowledge of design theories, and
methods. However, to understand how to use them to conduct a service, it still requires
further studies. Thus, the research team proposed two more research questions as:

Research question 1: How to apply service design theory and its related methods to
conduct the service design process?

Research question 2: From the service design and its customer’s perspective, how to
define a service concept that the design team can present its elements of usage to the
potential users?

4.2 Research approach

The research is conducted as two parts. The theoretical study is to understand the nature
of designing service and an empirical research that focuses on how to apply design
theories and methods to design a service. In the theoretical part, the literature review will
be used as the main research method. While in empirical research, an interpretative case
study, using established theories to explain a specific case, has been selected as the
suitable research approach for this thesis. The most significant advantage of case study as
a research method is that it provides a better angle for researchers to observe the service
design process and gain a better understanding of it (George & Bennett, 2005). In this
thesis, the empirical case is a service design project of designing a memory care center. In
this case, various qualitative research methods were used to collect and analyze data,
such as contextual interviews, participant observation, co-design workshop, usability test,
and focus group (all the methods used in this memory care design case will be elaborated
in detail in section 4.4).

4.3 Case: Future Memory Care (FMC) project

The future memory care project case was started from Product Development Project
course which is developed in the scope of a collaboration between Aalto University in
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Finland and Jefferson University in Philadelphia, United States. This Product Development
Project is a year-long commitment. Through comprehensive observational research, user
involvement research and expert interviews, the team had fused their diverse backgrounds
to create a fresh and innovative early-stage memory care center, incorporating
technology-based therapies in fascinating ways.

The memory care center seeks to provide a holistic support system, treating all aspects of
the patients’ wellbeing. As this population of patients often suffers from social isolation and
depression, providing a strong sense of support and community is fundamental to their
success. The memory care center’s focus is on incorporating the newest technologies into
patients’ care plans, assisting them within the care center as well as in their daily lives.
Treatments will incorporate language dissociation therapy, speech therapy, music therapy,
dance therapy, yoga, light therapy, art therapy, nutrition, socialization, and emotional
support. The memory care center aims to strengthen areas of early memory disease with
which patients commonly struggle, as well as teaching lifestyle changes that can slow the
progression of the disease while helping the patient manage the daily and long term
struggles of memory diseases. Caregiver involvement will be strongly encouraged in
providing understanding, education, and support for the caregivers and the patients alike.

As the future memory care project is a one-year commitment, during the year, the team
divided the project development into five main periods (Figure 8). In the background
research period, the project goal was to have a better understanding of the memory
disorders problem and how to empower memory disorder patients with self-caring
methods meanwhile to help caregivers by offering new work practices and procedures. In
the inspiration & Ideation period, after having a general understanding of memory
disorders, the team focused on ideation and brainstorming. The main goal of this period is
to gather as many ideas that would strengthen areas of early memory disease which
patients commonly struggle, as well as educating different lifestyle changes that can slow
the progression of the disease. Next, in the concept creation period, the team narrows
down the ideas and bring together common aspects to formulate a big concept that would
include the most meaningful insights. After that, is the design and prototyping period, when
the team prototyped the concept, tested and improved them with experts and potential
users. In the end, the memory care center concept and its prototypes are finalized until
they are able to be delivered.
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4.4 Data and methods

This chapter presents the user involvement and data analysis techniques used in the
future memory care study case.

The future memory care project starts with an idea of creating a service to help early-stage
memory disorder patients. After the project kick-off, the first thing the future memory care
team needs to do is collect enough data. The data collection part starts with contextual
interviews (see 4.4.1), a data collecting method commonly used in the contextual design.
To consider if memory patients might have certain levels of communication problems, the
team first interviewed with patients’ caregivers and memory care professionals to
understand what are the difficulties and needs that patients might face and require. The
data from the contextual interview focuses on the perspective of users. To get insights
from the market perspective, the team conducted participatory observations (see 4.4.2), a
data collection method from ethnography in a memory care center that is located in Espoo,
Finland. Through the observations, the team noticed the architecture features of the
memory care center, additionally found out what are the patients’ daily activities in the
memory care center.

After the data collection, the team processed data through brainstorming (see 4.4.3) and
concluded the design goal is creating the concept of innovative memory care center that
adopts new technologies. As the main designing target is memory patients, the team
decided to co-design the memory care center with the memory disorder patients by
building stronger empathy. Hence, the team organized a co-design workshop (see 4.4.4).
The goal of this workshop was not only to identify the patients’ needs but also to test out
some ideas of the care center service that the team came up from the brainstorming. After
the workshop, the team organized another brainstorming session to analyze the results
from the workshop and ideas from the brainstorming session. As the result of this
brainstorming session, the team successfully created the first concept of the memory care
center.

The best way to develop a product or a service is through evaluation by adopting valuable
feedback to keep the service concept improving. The team used the usability test (4.4.5)
and focus group (4.4.6), the evaluation methods in the user centered design for the service
concept evaluation. The usability test is done in the form of expert interviews. The team
evaluated the memory care center design with an architecture professor to get some
improvement suggestions for it to serve memory patients better. After the usability test, the
team modified the design and organized focus group evaluation. The focus group was built
of a group of volunteers who regarded themselves as the potential users of the memory
care center. The focus group gave the team a lot of relevant feedback, such as the things
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they disliked, the things they wished to change, and the things they wanted to have in the
memory care center design. At the end of the design process, the team integrated
valuable feedback into the design, finalized and presented the memory care center in a
digital version and a real scale therapy room of the memory care center with a mobile
control system as the demonstration.

4.4.1 Contextual interview

Contextual interview is a user research method that is commonly used in contextual
design. The purpose of a contextual interview is to observe users in their workplace and
find out what matters them in work (Holtzblatt & Beyer, 2018).

A complete contextual interview usually contains three parts, starts from the introduction,
the body of the interview, and ends with a wrap-up. In the introduction, the interviewers
first introduce themselves and then ask the interviewees for permission to record the
interview. Once the interviewee confirmed the request, the contextual interview may start.
Unlike the traditional interview, in the contextual interview, the interviewer not only asks
and discusses with interviewees but also observes their work environment and work
practices. At the end of the interview, the interviewer summarizes the content of the
interview and presents them to the interviewee to get feedback and let them correct and
clarify some unclear or misunderstood parts (Interaction design foundation, 2018).

Contextual interviews are especially valuable when researching complex working
processes or systems. Moreover, contextual interviews are usually conducted less
formally. Thus, contextual interviews tend to be more natural and sometimes more realistic
as a result (usability.gov, 2019).

In this case study, with the help from Aalto University and Jefferson University, the team
get into contact with several memory care professionals and memory caregiver
associations. The team introduced them to the future memory care project and informed
them about the purpose of the interview. In the end, two caregivers and eight memory care
professionals volunteered to attend the interview. Both of two caregivers are relatives of
the memory patients, one is the patient's daughter, and another one is his patient’s
husband. For the memory care professions, the participants are one neurosurgeon, one
doctor, one psychologist, two occupational therapists, and three nursing home workers.
The interview is conducted on a one-on-one basis. Since the contextual interview should
be running under a natural environment, the interviewer from the team visited the
caregiver's home and memory professional’s workplace to do the contextual interview.

4.4.2 Participatory observation

Participatory observation is a typical data collection method used in ethnography. The
main goal of the participatory observation is to study and understand the research target
through observation and participate in their activities under the context of its natural setting
(DeWalt & DeWalt, 2002).
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A process of participatory observation usually contains four stages. In the first stage, the
researcher should make contact and get to know the research target in advance to
establish the rapport. After the rapport is built, the researcher can go into the field for the
second stage of the process. In this stage, after getting into the field, the researcher must
try to fit in with the research target through moderation of language and participation. The
more a researcher blends in with the field, the better experience and data can be gained.
The third stage is to record observations. The researchers are encouraged to bring their
own thoughts and feelings into the recording. However, all the researcher’s personal
reflections must be neutral and objective. As for the last stage, researchers analyzing data
and experiences collected from the field and form the understanding of the research target
(Howell, 1972).

Participatory observation requires the researchers to get into the field to experience. Thus,
the biggest advantage for this method is, that through the study, researchers sometimes
can unveil the backstage culture of the research target. However, this method also faces a
major disadvantage, that based on key informants, different researchers may have a
different understanding of what they observed (Kawulich, 2005).

In this case, the team contacted a memory care center called Villa Tapiola located in
Tapiola, to ask if the team can conduct a participatory observation there. The team first
introduced the future memory care project to the memory care center and meanwhile,
cleared the purpose of this research is for a school design program. Moreover, according
to the memory care center’s request, the team clearly stated that the design team would
only collect data related to the project, and the data involved with personal information will
not be published. After both the design team and memory care center had the agreement,
the memory care center permitted the design team to conduct the participatory observation
in their facility. Before the observation started, the team asked the memory care center to
provide some descriptions of the memory care center and the situations of the memory
patients who use their services. By doing so, the team can build an understanding of their
research target in advance, so the research can reach the best results.

4.4.3 Brainstorming

Brainstorming is a technique for transforming the data and insights into the ideas. It could
be used as a data analysis method. It is a group activity, surrounding a specific goal or
problem, the whole group of participants work together, generating new ideas or solutions
to form a conclusion. In brainstorming, all the participants are encouraged to think more
freely and generate as many ideas as possible. Moreover, all the ideas and solutions that
came up during the brainstorming session should be recorded without criticism. ( Osborn,
1963)

Conducting a brainstorming session is divided into three steps. First, the group needs to
set up a comfortable meeting environment for the brainstorming session and prepare all
the necessary tools and resources that might be needed. After that, the group pick a
member who has experience with brainstorming as the facilitator. The facilitator is to keep
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the brainstorming session on track and make sure every member of the group participates
and no one dominates session. Second, the facilitator lists the problem or the goal of the
session. Once all the member is clear with the topic, the facilitator set a time limit and start
the brainstorming. During the session, the group members write down as many of their
ideas as possible individually. After the time stop, everyone shares their ideas with the
group. In the last step, after everyone shared the ideas, the group start a group discussion
to develop each other’s ideas or use those ideas to create new ideas. (Mindtools, 2020)

The biggest benefit of brainstorming is it allows the group to find solutions with the
maximum creativity. However, brainstorming can take too much time due to the huge
amount of overlapping and irrelevant ideas (Managers-Net, 2020).

In this case study, the brainstorming sessions were held inside the design team as the
group activities. The facilitator of the brainstorming session was picked from the team, and
all the team members including the facilitator needed to contribute to the brainstorming
sessions.

4.4.4 Co-design workshop

Co-design workshop is a frequently used method in Co-design. In the co-creative
workshop, designers and users can explore and identify users’ needs and create solutions
for that together.

The co-design workshop should always be conducted under the researchers’ guide, and
researchers should provide enough facilitation when the participants need it. There is no
limit on the number of participants in the co-design workshop. It can be conducted with
one participant or a huge group of participants. For a workshop with a large group of
participants, it is recommended to break the big group into several smaller groups. By
doing so, it can be easier for researchers to organize the workshop, and for participants, it
will be easier to communicate. Each small group can work on the same or different things,
and at the end of the workshop, each team presents their work to the rest of the group.
(UX Magazine, 2019)

The form of co-design workshops vary. However, they all emphasize the hands-on nature
of the co-design workshop.

In the case study, with the help from the sponsor of the future memory care team, the
team built the connection with an Espoo local memory patient association. The association
shows the willingness to support the team with the design project. A volunteer group with
eight memory patients from different backgrounds and different manifestations of memory
disorientations led by two memory care professionals from the association came and
joined the workshop with the team. Since the workshop is to co-work with the patients, the
professionals that came with the voluntary group only provide the essential help for the
memory patients in communication. For the workshop, the team designed a Pictionary
game as the opening to warm up the atmosphere of the workshop. Meanwhile,
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observations on the patients' behavior and reactions were made. Except for the game, the
team also designed two multiple-choice questions and one open-ended question to collect
patients' desires and ideas, at the same time, testing out some ideas that the team raised
from the brainstorming session.

4.4.5 Usability testing

Usability testing is a method commonly used in user-centered design to evaluate how
easily a product or service can be used. In general, usability testing could be divided into
dynamic verification and static verification of two different types. In dynamic verification,
the test participants use the testing products or services to perform a series of tasks, and
the researchers observe the performance and take notes. For static verification,
researchers use several other test instruments such as scripted instructions, paper
prototypes to collect feedback for the testing product or service (Wikipedia, 2019).

The format of Usability testing varies. Some popular forms of usability testing are such as
the hallway testing and the expert review. The hallway testing or the so-called guerrilla
usability is a cheap and quick method that simply asks people who are passing by to test
the product or service usability. However, this method could only help to identify some
obvious issues. And the expert review is a method that through the interview with an
expert in the field to make the evaluation (Wikipedia, 2019).

The goal for usability testing is to highlight the potential issues of the design so that
designers can fix them before the product or service is launched. It can help to reduce the
product failing risk and increase the likelihood of usage and customer satisfaction.
However, usability testing also has the limitation that it can not fully represent the real-life
scenario. Moreover, usability testing usually doesn’t have a large sample of feedback.
Thus it might not be highly accurate and insightful (experienceux, 2020).

In this case, the team used expert review as the usability testing method to evaluate the
memory care center prototype. The expert is a Finnish architecture professor, prof. Ira
Virma, who is specialized in hospital design at Aalto University. Through the one-to-one
interview with Virma, the team got lots of valuable suggestions to improve the care center
prototype.

4.4.6 Focus group

Focus group is a commonly used data collection technique in user-centered design. By
studying a small but demographically diverse group of people’s reactions to determine the
expectation of a larger population’s reactions (Merriam-Webster, 2020).

The Focus group is similar to the contextual interview, but instead of interviewing an
individual, the focus group usually interviews a group that involves around 5 to 10
participants. Through a focus group, researchers can also evaluate the design concept
from participants’ attitudes, desires, reactions, and other aspects. Compared to contextual
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interviews and usability testing, the most significant difference is that in a focus group
participants tell their experiences or expectations towards the product or service, and the
researchers do not get to verify or observe those experiences. Moreover, in the focus
group, only subjective data can be collected (usability.gov, 2019).

The advantage of the focus group is through listening to other participants’ descriptions
and experiences, it can trigger individual participant’'s memories, ideas, and their own
experiences. This chain effect can produce more data and insights than those methods
without interactions found in a group setting (Lindlof & Taylor, 2002). However, a focus
group also faces a fundamental challenge that the researchers can influence the data
obtained from the participants and causes observer bias (Hrébjartsson, et al., 2012).

In this case, the team utilized the connections that they established during the design
project, successfully recruited a group of volunteers to form a focus group. The focus
group had six participants. Before the focus group interview, the team prepared and sent
each of them an agenda of the focus group session to help them familiarize with the
procedure and the topic of the session. During the session, the team first introduced the
future memory care project, presented the prototype of the memory care center, and
reiterated the purpose of this interview to the participants. After that, the group interview
started. In the interview, one member from the team acted as the facilitator of the session,
asking the participants questions and interacting with participants. Meanwhile, another
member of the team focused on recording the interview.
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