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Abstract. A successful product provides a pleasurable and straightforward
experience. This leads to an increasing importance of the human-computer inter‐
action and user experience issues in design. Despite the wealth of methods and
tools available to support the design process, these are frequently incomplete and
difficult to use. This research contributes to fill this gap by investigating the
possible synergies between two design methods, the BadIdeas method (BI) and
the Interaction Design Integrated Method (IDIM). BI is an early design method
especially suited for the ideation phase of the design process. IDIM deals with
design, evaluation, and innovation forecasting, and covers the first part of the
product development process. Two limitations are highlighted in each of these
methods and their concepts and tools are mutually exploited to improve the other.
Suggestions for integration and improvement are presented with examples that
demonstrate the benefits of this research.
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1 Introduction

In the last thirty years, human-computer interaction has acquired an increasingly
important role in engineering design. One of the reasons why this happened is due to
the change in the definition of product quality, nowadays focusing not only on the
satisfaction of user needs [1] but also on providing a pleasurable and comprehensive
user experience [2]. Thus, classic design methods are no longer suitable and new ones
have emerged to put the user experience at the center of the design activities. However,
these methods and tools are often incomplete and difficult to use. In this context, the
goal of this research is to investigate and exploit the possible synergies between two
existing design methods – the BadIdeas method (BI) [3] and the Interaction Design
Integrated Method (IDIM) [4], in order to increase their effectiveness. BI is an early
design method that aims at nurturing creativity and innovation in the design and devel‐
opment of interactive solutions, exploiting the generation of bad ideas. IDIM covers
the first part of the product development process, from gathering user needs to the
generation of validated design solutions thanks to the exploitation of different tools
working in synergy. Both methods have limitations. This research identifies them and
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investigates how tools and activities of the other method can be used to address the
limitations and improve the effectiveness of the first and vice versa. The paper starts
by describing the two methods. Then, it analyses them and two limitations in each
method are identified. Afterwards, the paper proposes improvements based on the
exploitation of the other method in a mutually beneficial process. The paper then
discusses the pros and cons of the proposed integrations and concludes by summarizing
the research and suggesting directions for future research.

2 Background

2.1 The BadIdeas Method

BI is a design method that aims at nurturing creativity and innovation in the process of
designing novel user interfaces. It initially focuses on the generation of bad ideas, which
are then submitted to a critical examination to uncover their good and bad characteristics.
This examination subsequently turns the method into a convergent analysis of the bad
ideas, finally transformed until they are of good use and have materialized into tangible
artefacts or ideas for future implementation [3]. Figure 1 shows the six phases of the
method, which are described next.

Fig. 1. The six phases of the BI method

Phase 1 – Presentation of design brief – consists of describing the design problem
the facilitator wants the participants to solve to. This includes a clear statement about
the domain and the context of use for which participants will be generating ideas.
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Phase 2 – Generation of bad ideas – consists of asking participants to generate bad
ideas. This phase includes an explanation of what is meant by a bad idea and the provi‐
sion of a couple of examples of bad ideas (for examples see [3]). A good bad idea has
to be purposely bad, silly, crazy, weird and/or impossible; has to be vague enough to
allow transformation; is not too detailed, so that it becomes harder to lay aside those
details; does not need to be related to anything or to any domain in particular, including
the design brief.

Phase 3 – Analysis: what, why and when not – examines the nature of the ideas
obtained in phase 2. This improves participants’ understanding of the ideas as well as
their related concepts, potential of transformation and, ultimately, their design space.
To support this process, BI uses a set of prompt questions, such as “what is bad about
this idea?” or “are there any other things that share this feature but are not bad?” (for a
complete list of prompt questions, please refer to [3]).

Phase 4 – Turning things around – uses a set of strategies to help participants to
uncover new dimensions and possibilities for the bad ideas being examined. These
strategies are “going back and forth”, “change the context”, and “role-play”. “Going
back and forth” consists of alternating between positive and negative aspects of each
feature. “Change the context” involves looking at bad ideas from a different perspective
and in different circumstances. “Role-play” consists of imagining that the bad idea was
deliberately designed as it is by an expert.

Phase 5 – Making it good – has the purpose of turning the bad idea into a good one.
This often happens on its own accord during phases 3 and 4, but if not, it is addressed
as a separate stage by further analyzing the bad ideas and their singular components, by
making use of analogies, by abstracting their main characteristics, or by exploring the
potential of transformation. At this stage, participants must produce something that has
the beginnings of pragmatics, i.e., a solution that addresses the initial design challenge.
This should be performed with the initial design problem brief in mind.

Phase 6 – Selection of outcomes – comprehends the evaluation and selection of the
ideas that are going to be further developed into fully working prototypes. A panel of
judges should evaluate the generated ideas and the low-fidelity prototypes, if available.
Novelty and appropriateness (to the design brief and domain) are two possible evaluation
criteria, but the panel of judges should be able to define adequate criteria themselves as
well. For more details on how to evaluate creative design methods and the outcomes of
a session with BI, please refer to [5].

2.2 Interaction Design Integrated Method – IDIM

IDIM is a design method focused on interaction issues [4]. It covers the first part of the
product development process, from gathering user needs, the goals of the design process
expressed directly by the people who will use the product, to the generation of validated
design solutions. It originates from the combination of three existing methods, the Inter‐
action Design GuideLines (IDGL), the Usability Evaluation Multi-Method (UEMM),
and the Interaction Trends of Evolution (ITRE), developed by dealing with interaction
design, usability evaluation, and innovation forecasting respectively [6–8]. Figure 2
shows the IDIM architecture and the process data flow.
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Fig. 2. IDIM architecture and data flow

IDIM exploitation starts with activity Act1, where the product classes are used. These
are pieces of information describing functions – what the product is called to perform
to achieve the user needs – domains for the application, criteria for user characterization,
and features of existing products.

If the class the product under development belongs to already exists in the knowledge
base, the designers simply select it; otherwise, designers are required to fill an empty
form to create a new class. Then, IDIM supports designers in generating a questionnaire
to collect users’ characteristics and expectations (Act2). The outcome of this activity is
a rough set of user needs that designers transform in an ordered set of interaction aspects
(Act3). These represent foreseen and unexpected user needs, processed to make them
usable in the forthcoming activities. These interaction aspects are analyzed thanks to the
data structure named aspect matrix to highlight implicit user needs (Act4). The aspects
are listed as rows in the main IDIM data structure, the House Of Interaction (HOI),
derived from the House of Quality of the Quality Function Deployment (QFD) theory
[9] (Act5). The HOI allows pieces of information to be collected and related to each
other in a structured way. The core of the HOI collects the relationships between inter‐
action aspects and product requirements (Act6). These are quantitative indices, which
aim at making usability concerns as objective as possible, and represent meaningful
design constraints corresponding to the data collected during the survey. They are thirty-
one collected in IDIM knowledge base for the moment, but these are likely to increase.
While exploiting the HOI, IDIM supports designers in highlighting the best evolutionary
paths for the product being designed. Eleven trends of evolution are included in the
IDIM knowledge base. These are sets of ordered evolutionary stages, describing the
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interaction characteristics of a product. Every stage has a definition and some examples
associated for an easier exploitation. Afterwards, designers classify the product under
development against the trend stages (Act7) and this leads to the definition of the so-
called Strip-Stage Diagram (SSD). The SSD has eleven strips, one for each trend,
containing the trend stages. The strips are rearranged in order to get the stages of every
trend depicting the current innovation level of the product aligned vertically. Act8 uses
the interaction requirements highlighted thanks to the HOI and the SSD to define the
Customized Evolutionary Paths (CEP). A CEP is a guideline that tries to foresee future
changes of specific interaction characteristics corresponding to the eleven interaction
trends of evolution. A CEP is obtained by mapping the generic definitions of the trend
stages appearing to the right of the vertical line of the SSD to the specific product domain,
and this is done for every interaction requirement. Each interaction requirement has
interaction principles associated. IDIM includes forty-seven interaction principles
derived from the forty principles of the Theory of Inventive Problem Solving (TRIZ)
[10, 11]. The interaction principles consist of advices on how to implement/solve generic
interaction design issues/problems. Starting from these suggestions and from the CEP,
designers can easily develop the so-called single concepts (first part of Act9). Possible
contradictions or positive connections among interaction requirements are managed and
exploited by another data structure, named relationship matrix, derived from the TRIZ
contradiction matrix [11, 12]. The rows and columns of this matrix include the list of
requirements. The main diagonal contains the links to the principles related to each
requirement. The other entries refer to relationships between requirements, suggesting
the most suitable interaction principles to solve possible contradictions or enhance posi‐
tive relationships. These suggestions contribute to the generation of the second half of
the design solutions, named combined concepts (second part of Act9). All the concepts
are evaluated using the most suitable usability evaluation methods [13], collected in a
list named multi-method. IDIM supplies this multi-method thanks to the exploitation of
the pairwise comparison matrix and the decision matrix (Act10). The use of the multi-
method generates of a list of possible improvements of the concepts (Act11). The last
activity (Act12) defines the final design solutions implementing the improvements given
in Act11. These solutions are ready to be delivered to production designers.

3 Exploring Synergies Between BI and IDIM

3.1 Exploitation of IDIM Concepts, Activities and Tools into BI

This section analyses BI to identify possible limitations. Then, IDIM concepts, activities,
and tools are considered to improve the knowledge and actions required by a design
team using BI. Two examples are provided to demonstrate the proposed improvements
and their effectiveness.

Analysis of BI. When analyzing the BI phases both from the perspective of the design
team activities and the design tools the team has to support the design process, two
limitations are identified. The first, labelled from now on as BI_L1, is identified in phase
1 “presentation of design brief”. In this phase, the design team is expected to understand
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the design problem (context of use, goals to achieve, user needs to satisfy, etc.) without
any formal support. This is a limitation and this phase can benefit from the use of dedi‐
cated activities and tools.

The second limitation – BI_L2 – is identified in phase 5 “making it good”, and refers
to the absence of guidelines on how to transform the bad aspects of the bad ideas initially
generated into good and practical ones. Even if directions are given on how to perform
this transformation (e.g., identify the good aspects and keep them, identify the bad
aspects and change them or transform them), no specific tools are provided to the design
team on how to perform this transformation.

Exploiting IDIM Inside BI. This section describes how the IDIM concepts, activities,
and tools can be used to overcome the limitations identified in BI. Figure 3 summarizes
how IDIM can contribute to BI.

Fig. 3. IDIM contribution to BI

BI_L1 can be addressed by integrating activities and tools supporting the under‐
standing of the design problem in a more precise and systematic way. IDIM manages
all of this in its first three activities by exploiting the design team knowledge about the
design context and goals – which are expressed in the classes of products (Act1), by
generating a questionnaire to collect information from real users (Act2), and by
analyzing this information to achieve the interaction aspects (Act3). These activities
can then introduced as a complement to the first phase of BI. In this case, the facilitator
is expected to create a product class beforehand in order to highlight the context of use
as well as the functions involved in the design problem. He/she is also expected to
generate a users’ questionnaire, through which the users will express their needs and
expectations. The execution of these activities will enable the definition of the design
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problem, which in turn can be expressed in the form of interaction aspects that will
provide the facilitator with the means to explain better the design problem to the design
team. For example, when considering the design of a container for liquids, such as a
bottle or a tank, the first activity would be to generate the product class, if it was not
present in IDIM yet. The product class makes the contexts of use clearer, for e.g., by
determining if the container is to be used in a domestic or an industrial environments,
or if the container should be suitable for edibles or not, etc. Then, the facilitator gener‐
ates the questionnaire following the empty template provided by IDIM. The resulting
questionnaire consists of fourteen questions. Five focused on the users’ characteristics
(e.g., “do you manage the production of the container?”) and the other nine on the
interaction between the container and the user (e.g., “do you have some negative or
positive aspects to highlight when you use spill the liquid if that is required?”). The
data collected from the questionnaire are then transformed into interaction aspects; e.g.,
difficulty to understand how to start opening the container, difficulty to open the
container; too much strength required to open the container; difficulty to hermetically
close the container; excessive weight of the container; difficulty to see inside the
container given the presence of too many labels, etc. These aspects will form the design
problem description to present to the participants of a BI session.

BI_L2 can be addressed by exploiting the potential of guidelines in supporting the
design team to put good ideas into practice. Two activities of IDIM are considered for
this purpose: the generation of evolutionary paths exploiting the interaction trends
(Act7) and the generation of the single concepts, exploiting the interaction principles
(first part of Act9). The interaction trends of evolution consist of generic guidelines that
help reasoning about the evolution of the interaction aspects without physical or tech‐
nological limitations. The interaction principles provide suggestions on how to put an
idea or an interaction requirement into practice by considering different characteristics
(e.g., color settings of the component/interface according to the product state), physical
properties (e.g., the mechanical vibration to enhance feedback quality), and user capa‐
bilities (e.g., by combining more actions together to avoid mental loads through multiple
selections). Because these two IDIM lists of guidelines are generic enough to cover the
most of the situations, they can be integrated in phase 5 of BI, without requiring any
further adaptations. If we consider again the example of the container for liquids and
the bad idea “the container is made of air”, the positive aspects are the lightness and
transparency of the box and the absence of problems to open it. These aspects have the
potential to solve some of the problems highlighted in BI_L1, such as the “difficulty to
open the container” and the “difficulty to see inside the container”. Likewise, the inter‐
action trends of evolution can support the reasoning about the strategy to deal with the
change of context in phase 4. In particular, the last state of the third trend “intermedia‐
ries” says that users do not need any type of real container, but they can interact directly
with the liquid. This suggests creating walls made by air curtains. This is not possible
in the context of a container but consists of a good and innovative idea if considering a
fridge. To make this idea real, the interaction principles P2 “taking out – trim functions
or components not important from the users’ point of view; focus on those that could
generate dissatisfaction if missing”, and P21 “another dimension – move from a physical
interaction to a contact free one” are used. The final good idea becomes “air curtains are
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used as walls in a fridge, allowing the users to interact directly with the food and see
inside the fridge without opening the door, and therefore preserving the quality of food
at all times”.

3.2 Exploitation of BI Concepts, Activities and Tools into IDIM

In this section the roles of IDIM and BI are inverted; IDIM is analyzed to find possible
limitations to be overcome thanks to BI concepts, activities and tools. As it happened
before, an example is used to explain better the improvements and their effectiveness.

Analysis of IDIM. A deep analysis of the IDIM-based design process allows two
limitations to be highlighted. They deal with the rigorous sequence of activities that
have to be performed to obtain the final design solutions. Solutions cannot be found
outside the established path and the discarded ones cannot be recovered. The first
limitation – ID_L1 – consists in the absence of tools to generate ideas free of guidelines
that could limit designers’ creativity, and that may negatively affect the number and
variety of the design solutions.

The second limitation – ID_L2 – deals with the absence of tools to extract and adapt
the good aspects of ideas discarded in the evaluation activity (Act11). These may include
details and aspects that could be useful to obtain new/innovative ideas in the same
context (thanks to suitable analyses and changes) or in different ones.

Exploiting BI Inside IDIM. The two limitations of IDIM are now observed considering
the BI concepts, activities, and tools to discover possibilities to overcome them. Figure 4
summarizes the contribution of BI to IDIM.

ID_L1 requires new activities and tools to generate different kinds of ideas to be
considered in the definition of the single and combined concepts. In BI, ideation starts
from silly and/or bad ideas. This kind of ideas is completely new in IDIM, which has
originally been thought and developed to find exclusively good ideas since the begin‐
ning. Moreover, BI is free from any rigid formalism that could limit designers’ creativity,
unlikely what happens in most of IDIM activities. Therefore, phases 2, 3, 4 of BI can
mitigate the rigidity of IDIM and they are used in parallel with Act9 “development of
the solution concepts”. This way, designers can follow two paths to generate the
concepts: from one side, they use the classic procedure based on the interaction princi‐
ples, the CEP, and the relationship matrix; by the other side, they generate bad and silly
ideas (phase 2), convert these into good ones (phases 3 and 4), and add them to the list
of the single and combined concepts. For example, consider the redesign of a desk lamp.
One of the user needs regards the difficulty to orient the light without burning, because
the external surface of the lampshade could be too hot.

A design solution coming from the classic procedure is “a stick covered with insu‐
lating material is placed on the external surface of the lampshade and can be safely
handled to orient the light”. The other path based on the BI contribution suggests thinking
wild around this problem and allows the generation of silly ideas, for e.g., “a cooking
glove can be put somewhere close to the top of the lamp so that the user introduces the
hand inside it and moves the lamp safely, without burns”. Then, the BI prompt questions
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allow the identification of the bad aspects of this idea and the reasons for them. In this
case, a bad aspect is that the glove does not cover all the surface of the lamp and if the
user does not take care where the glove is, he/she risks burning. Therefore, the use of a
glove requires an unnatural user behavior to move the lamp, because he/she needs to
look at the lamp. Moreover, a glove on a lamp is unsightly indeed. After this reasoning,
other BI prompt questions allow the identification of the positive aspects; e.g., the glove
completely prevents the hand from burning if used correctly. Once the bad ideas have
been generated and processed, the two separated paths merge again. Interaction princi‐
ples are involved to transform the positive aspects coming from the bad ideas into design
solutions. By considering the positive aspect just highlighted and the principles P7
“nested doll – embed functions in one another in order to perform all of them with the
same actions”, P26 “harm to benefit – substitute components showing obsolete shapes
that recall different actions/functions”, and P31 “self-service – avoid exploitation of
external help in performing actions, and improve interface components (color, shape,
positions, materials, etc.) to enhance affordance”, a new design solution can be devel‐
oped. This is “a moving plate of insulated material is placed on the lampshade. It is small
enough to avoid affecting the aesthetic appearance of the lamp. A sensor feels the user’s
hand approach and the plate moves accordingly, aiming at matching the position of the
hand. In this way, the user has not to take care about searching safe places to grab the
lamp, the lamp will not burn the user’s hand and the user behavior gets enhanced, given
that the user is not required to look at the lamp anymore”.

ID_L2 needs new activities to deal with the discarded ideas coming from the eval‐
uation activity (Act11), aiming at finding good aspects in these ideas in order to recover

Fig. 4. BI contribution to IDIM
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and add them to the revised design solutions. Discarded ideas can be considered as bad
ideas because of their negative characteristics. Therefore, BI can help addressing this
limitation thanks again to phases 3 and 4. The prompt questions and the strategies of
“turning things around” are exploited in IDIM, after the evaluation activity and before
the definition of the final list of design concepts. As an example, consider the idea “the
lamp stem is made of three sections connected to each other thanks to joints to allow
movements. It cannot be extended”. This idea is discarded because the lamp cannot
reach the ceiling to be used as a chandelier. The prompt questions help in recovering it
as follows. First, what is bad about this idea is that the stem cannot be extended. There‐
fore, the lamp cannot satisfy some user needs (e.g., being used as a chandelier). Consid‐
ering now the good aspects of this idea, the stem is strong enough and easy to manage
to allow the user in controlling the light position and direction. Thanks to this, the struc‐
ture of the stem can be improved. The revised concept, coming from the exploitation of
IDIM only, would be “the stem is spring-like shaped; therefore, it can be extended and
the lamp can be placed also close to the ceiling or turned to light a lateral wall instead
of the desk”. An improvement of this concept is possible due to the contribution of BI,
and it would be “the stem is spring-like shaped; the part closed to the lampshade is rigid,
to support the user in moving the lamp. In this way, the stem can be extended and the
lamp can be placed also close to the ceiling or turned to light a lateral wall instead of
the desk”.

4 Discussion

Thanks to the mutual integrations, the two design methods considered in this research
seem notably improved. The integrations of IDIM in BI focused on the description of
the design problem help the facilitator to better define the context of use and other design
problem details. The context of use is systematically described thanks to the information
collected in the product classes. Moreover, the possibility of considering different func‐
tions allows the description of more than one context of use for a specific case study,
just because functions are related to the context of use. This is demonstrated in the
example of the container for liquids, where the context of domestic containers for edibles
is related to the function “allow seeing the liquid inside”, while the context containers
for poisoning liquids is related to the function “contain hermetically the liquid”. Problem
details are very important for the subsequent phases of the design process, as highlighted
by the second limitation (BI_L2) where silly ideas are generated starting from them.
Always in the example of the container for liquids, the two interaction aspects “difficulty
in opening the container” and “too high strength required to open the container” are
solved thanks to the silly idea “the container is made of air” because of the absence of
walls. The “making it good” phase is simplified due to the use of interaction principles
and interaction trends of evolution. This because the two lists of guidelines help the
design team by suggesting alternative contexts where the bad ideas can be turned into
good or feasible ones. In both limitations, the IDIM contribution does not bound crea‐
tivity because only suggestions are given and no restrictions are imposed at all. For
example, the generation of bad ideas in the case of the refrigerator demonstrates that the
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description of the initial context with the IDIM product classes does not limit changes
of context on the fly.

Regarding IDIM, the introduction of the bad idea generation concept moves it closer
to a think wild approach to design; that is, brainstorming without the reasoning limits
imposed by technology, costs, structured design paths, etc. Designers are free to explore
their creativity increasing their potential to generate innovation. Moreover, the number
of design solutions increases, thanks to the new ideas added by applying the tools of the
BI phases 2, 3, and 4. The design solutions are also improved due to the details recovered
from the discarded ideas. For example, the design solution that describes the stem of the
lamp is improved thanks to the discarded idea considering the lamp stem as rigid. By
following the design path suggested by IDIM only, this solution would have been prob‐
ably lost. Finally, IDIM remains a suitable method for both design and redesign, but
design is particularly improved, aimed at maximizing innovative achievements.

However, some limitations remain. For example, more studies need to be conducted
to confirm the validity of the integrations this paper proposes. Moreover, sometimes the
integration is not direct and requires the modifications of the activities and tools
belonging to the other method. This happens for example in IDIM, where the results of
the transformation of bad ideas into good ones require them to be elaborated with the
interaction principles, because they are not compatible with the single and combined
concepts. Design solutions need to be more structured than the ones usually found thanks
to the first phase of BI.

5 Conclusions

The human-computer interaction and user experience have acquired an increasing
importance in the product development process, with the definition of the product quality
being often closely related to these two aspects. Traditional design methods overlook
them; therefore, design tools that focus on interaction issues need to be developed.
Human-computer interaction approaches put the users, their characteristics and
behavior, at the center of the design process. Still, design methods offer different levels
of completeness, but important design phases are often missing. This research investi‐
gated how the limitations of two design methods – BI and IDIM – could be address by
exploiting the potential of the other. In order to do so, each method was first thoroughly
analyzed to identify possible limitations, to then investigate how the concepts, activities,
and tools of the other method could be used to improve these limitations and vice versa.
Two limitations for each method have been highlighted and addressed due to mutual
integrations.

In the future, it will be interesting to assess the advantages of these integrations. First,
new case studies are required to demonstrate the effectiveness of the results and the
improvement of both the methods. These case studies should cover different design
fields and compare the results obtained with those performed using the original BI
method and IDIM, without integrations. Moreover, further integrations of BI and IDIM
with other methods should be considered as well, in order to address remaining limita‐
tions. For example, none of the methods considers technological feasibility or the time
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and budget available while developing the final design solutions. Resorting to different
methods not necessarily belonging to the interaction field can be of great help to address
these limitations.
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