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We need Non-Formal Methods$ased on Formal Models
in Interaction Design

Andreas Maier and Steffen Hess

Fraunhofer Institute for ExperimetSoftware Engineering IESE
{andreas.maier, steffen.hess}e@iese.fraunhofer.de

Abstract. According to our experience, darcollaboration with non-expert
stakeholders aimed at designing intexatin a user-centered way is mandatory

if the goal is a great user experien®¢e have found that insistence on formal
modeling when collaborating with nomygerts leads to insufficient results.
Therefore, we propose a user-centeredaggr in order to enable collaboration
and communication among expert and non-expert stakeholders. This non-
formal approach should be based ofoanal model, which also builds the
common ground for discussions betwebBinaolved project stakeholders.

1 Introduction

1.1 Motivation

Well-designed and usable human-computer interaction (HCI) is a key factor for
successful software products. Offering a éargimber of features is no longer suffi-
cient for achieving success on the market. &dserve stronger interest in usability
and user experience factors in the decisions people make regarding particular products
in the same class of devices (e.g. iPhone vs. other smartphones, iPod vs. other MP3
players). Users expect good usability and want to enjoy a great experience when in-
teracting with the system. But what makesdrdaraction a great experience? What are
the elements of a great HCI? Which depmraies exist between these elements? How
do we design such an interaction? Thesetlag questions we want to answer in order
to improve the results of interaction design and contribute value to the HCI communi-
ty. To do so, we developed a formal interaction model, which shows the most im-
portant elements of HCI and their depencies. This model is called MAINEEAC
(Model for Accurate Interaction EngineegginEnhancement, Alteration, and Charac-
terization) and is introduced briefly in secti@. Since we are aware of the fact that a
model is not applicable to conversations between expert stakeholders and non-expert
stakeholders , we also created and use the non-formal interaction design method
“mConcAppt”, which is built on MAINEEAC and tailors HCI elements to the given
context in which an HCI is designed. Duritings article, we refer to experts as experts
in terms of software development.
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After the description of MAINEEAC, we describe our interaction design method in
section 3. Section 4 sums up the advantages of our approach. The article closes with a
conclusion and an outlook on future work.

1.2 Our Model-Based Interaction Design Approach

In contrast to purely formal model-based approaches or the strict performance of
formal methods, we apply a user-centered design approach [6], which combines the
advantages of both formal models and non-formal methods.

In this approach, we involve non-expert stakeholders as early as possible, since on-
ly potential operators of éhsystem under development know what constitutes a great
experience in their context. When non-expsakeholders are involved, experts use
formal models to work effectively and efently: Every expert has a formal concep-
tual model of the target system in mind when designing an interaction [7], in this case
a formal model for interaction design. With the help of this model, the experts are
aware of every element of HCI and everpeledency between elements. In conversa-
tions with non-expert stakeholders, the experts are able to ask for all relevant infor-
mation regarding HCI, trace the development of the HCI, and find conflicting specifi-
cations immediately by matching the conceptual model to the non-expert stakehold-
ers’ mental models of the system [ibid.]. To prevent non-expert stakeholders from
being confused, the expert does not show the formal model to them, but only uses it
as preparation arfdr post-processing.

With the formal model in mind, the experts can describe a particular HCI on a very
detailed level. They can easily show intdian elements and dependencies, can facil-
itate communication between stakeholders involved in the development process, and
close the gap between interaction designers and end users.

The non-formal method is used for eliciting, analyzing, and specifying require-
ments, prototyping HCI according to the elements given by the formal model, and
validating the interaction design.

2 MAINEEAC — A Formal Model for Interaction Engineering,
Enhancement, Alteration, and Characterization

As the underlying model of our user-centered interaction design approach, we de-
veloped MAINEEAC - Model for Accurate teraction Engineergp Enhancement,
Alteration, and Characterizatid4]. This model is view-#ised and currently consists
of ten views, six of which we present in detail in this report. These six views are most
relevant for this approach and build the formal basis of the non-formal method. The
four views we do not describe in this report represent even more details of HCI and
are mainly interesting for researchers in #msa, currently. Thegeal with character-
istics of users, with the process of information perception and its details, respectively,
and with different types of interactions.



2.1 General Overview

Figure 1 gives an overview of the interaction flow as described in MAINEEAC.
This basic and coarse overview conforms to the unanimous view on HCI taken by
almost every area dealingttv HCI. Triggered by ahntention, theHuman initiates an
action on thdnput Interface of the system. Th8ystem processes the given input and
delivers a system reaction via @sitput Interface. TheHuman again perceives this as
a reaction to hisntention and evaluates if the perception is appropriate. In any case,
this perception might affect the subsequienéntions. This short description shows
the basic concept of our model. As mentioned above, this view is common sense in
the field of HCI. The concepts follow titgulf Model published by Donald Norman in
1988 [8]. The distincfeature of MAINEEAC is that it is not restricted to the general
overview shown in Figure 1, but shows aflpects in detail as well. It enables the
different roles involved in system development to work with only one model. MAIn-
EEAC represents the system in great detdthout being system-centered. In fact, it
is interaction-centered, emphasizing the human at the same time. Cognition is not an
explicit element in MAINEEAC, but implicitly covered WBerception, which covers
the recognition, interpretation, and evaluation of informathMadia and Modalities
are well-defined distinct elements bBICI, both with an exact meaninyledia are
representation forms of information, whiéodalities are the concrete usages of hu-
man senses to perceive information. Tiser interface and possible system outputs
are decomposed in order to describe HGdven greater detail. Overall, MAINEEAC
enables us to describe an interaction with a system without having to use another
model.

We decided on using a view-based representation of the model to emphasize cer-
tain aspects of HCI. The following sectiodsescribe the most important aspects of
MAINEEAC, including detailed views on its basic components (human action, sys-
tem, system action, and interaction).

Human Action

View
Elementary Interaction System
& Interaction View View

System Action
View

Fig. 1. MAINEEAC — General Overview



2.2  System View

The System View describes the systeie during HCI (see Figure 2). MAIn-
EEAC does not treat the System as a black box like many other HCI models do
[8],[9]- The System components highly influence HCI and thus are shown in the same
detail as Human elements and eletsai the Interaction itself.

In general, we defin8ystem as a complex object based on software that fulfills a
function by processing input and creating outf@yttems in the application area of
MAINEEAC might be PCs, industrial achines, handhelds, home appliances, con-
sumer electronics, etc.

Each System consists of a number of devices.D¥®vice is a technical aid which
acts as interface for transmitting informaticom human to system and / or from
system to human. Furthermore, devices are all parts of the system, no matter if these
parts are actually used for the interaction or not (e.g. an electric shutter being con-
trolled with the system). A device acting bput Interface transmits information
from human to system (e.g., keyboard, PC-mouse, touch-screen, microphone, and
digitizer), whereas a device acting @stput Interface transmits information from
system to human (e.g., screerydepeaker, and braille-display).

A System communicates witks environment through it&Jser Interface, which
presents the aggregation of ladput Interfaces andOutput I nterfaces.

The important fact we show with th@stinction between device, input interface
and output interface is that input and output might take place on different devices and
even at different lgations during HCI.

EveryInput Interface is characterized by thHdsage Types it offers. AUsage Type
specifies how ainput Interface is used concretely to transmit information to a system
(see also section 2.2 foffwrther clarification).

Furthermore, arinput Interface may giveDirect Input Feedback which comes
straight from theDevice without the use of aniledium (for example, the sound that
occurs when pressing a button on a mouse or keyboard). WDeviee acts as an
Output Interface, it givesApplication Feedback and might givendirect Input Feed-
back in addition. Both are transmitted viaMedium: Indirect Input Feedback is a
reaction to the usage of theput Interface to confirm the system’s correct under-
standing of the human’s action, for example, highlighting of a selected menu item
transmitted via théledium “graphic”. It is always based onSystem Function. The
complete decomposition of system acti@msl detailed descriptions of each possible
system action is represented in section 2.4.
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Fig. 2. System View

2.3 Human Action View

The Human Action view (see Figure 3) describes the walftinean accomplishes
his Intention on thelnput Interface of the System. In MAINEEAC, this accomplish-
ment is calledHuman Action and involves the whole activity performed byHaman
to transmit information to &ystem. Every activity might be influenced by tlfvi-
ronmental Context in which the activity take place. For example, th¢uman might
not want to transmit information to tl8ystem via speech when he is in a noisy envi-
ronment or he might want to interact with tBgtem from a distance when his envi-
ronment is a huge warehouse. TE@/ironmental Context is an attribute oHuman
Action and thus has to be specified when using MAINEEAC. Hdatman Action
consists of at least on&ction Method, which specifies the action of thduman. It
comprises generic humanorements according to original human abilities. We dis-
tinguish four types of action methods:

1. Fine Motor Skills (e.g., typing, writing, moving an object, pressing an object)
2. Gross Motor Skills (e.g., gesturing, walking, jumping)

3. Facial Expressions (e.g., smiling, grinning, frowning)

4. Vocal Utterances (e.g., speaking, whispering, shouting)

Furthermore, duman Action always has dethod Type, which specifies if the ac-
tion is uni-methodical or multi-meobdical. If there is only one kind @fction Meth-
ods, the type is uni-methodical. If there are at least Astbon Methods, the Method
Type is multi-methodical.

When performing théduman Action, everylnput Interface features differentUs-
age Types that specify how ahnput Interface is exactly used to transmit information
to theSystem. For example, ‘pressing object’ as Adtion Method is underspecified.
There is a set of concrete movements being performed withianan Action. It



makes a big difference whether one presses the left or the right mouse button or
whether someone performs a single or a double click. In addition)shge Type
concretely specifies thaction Method. For example, if théJsage Type of the Input
Interfaceis ‘single left click’, theAction Method is determined as ‘pressing object’.

When characterizing an interaction with MAINEAAC, the elemétson Method,
Usage Type, andInput Interface influence each other. When @ation Method is
determined, the possibleput Interfaces and Usage Types are deduced from that
Action Method. If, for instance, theAction Method ‘Speaking’ is determined, the
number oflnput Interfaces possible for sound input is low and the possibtage
Types are restricted to tha#ction Method. TheAction Method in conjunction with the
Usage Type restricts the number of possibilaput Interfaces even more. With respect
to theUsage Type, the same holds for thiction Method in conjunction with theén-
put Interface.

The Usage Type determines théction Method and restricts the number of availa-
ble Input Interfaces to those that offer the specifiddsage Type and allow for per-
forming the deduced\ction Method. For example, when thdsage Type ‘Natural
Speech’ is selected, ‘Speaking’ is automatically determined agdien Method.
The list ofInput Interfaces is restricted to different microphones like desktop micro-
phone, handheld microphone, wearable microphone, etc. When we decide on a partic-
ular Input Interface, the Action Method as well as th&Jsage Type are restricted at the
same time. Wheinput Interface and Usage Type have been determined, thAetion
Method is deduced from those. This does not hold for the determination tipthie
Interface and theAction Method: When thelnput Interface and theAction Method
have been determined, we shilve a choice regarding thksage Type. For example,
when we decide on ‘microphone’ &sput Interface and ‘natural speech’ ddsage
Type, ‘Speaking’ is automatically determined as #etion Method. When we leave
the Usage Type open and decide on &ction Method from the class ‘Vocal Utter-
ance’, we can still decide on whitlsage Type to apply.

class Human Action ‘u"iE\.r\l'/J
is performed on
leads to
Intention Human Action Input Interface
. . a.- 1.#
0. 1.
1 1.*
is used through
[ EE
specifies
Method Action |————— Usage Type
Type Method
Unimethodical Multimethodical
Action Action

Fig. 3. Human Action View



2.4  System Action View

The System Action view (see Figure 4) describes the wapyjbEem reacts to
the Human Action and the transmission of information from tBgstem to the
Human.

The System Action is a composition oDirect Input Feedback, Indirect Input Feed-
back, Application Feedback, andSystem Function. Direct Input Feedback is feedback
the Human gets directly from thénput Interface, i.e., not via anyMedium. Example:
the physical resistance of a keyboard stroke or the sound when pressing a key on a
keyboard or a PC mouse. In contrast to timdirect Input Feedback is input feedback
the Human gets via aMedium as a reaction to his usage oflaput Interface. It is the
System Action on a human’s action to confirm the system’s correct understanding of
that actionlndirect Input Feedback is always based onSystem Function and can be
influenced by a designer. Examples: bordering of an icon that the mouse cursor points
to or highlighting of a selected menu entrySgstem Function is aSystem Action that
is performed automatically by tigystem as a reaction to an external trigger. An ex-
ternal trigger may be, for examplelHaman Action, a call from an external system, or
an environmental context change.Sfstem Function does not necessarily address a
Human directly, but recognizes events, interprets and manipulates data, and plans and
initiates Application Feedback andIndirect Input Feedback. A System Function can-
not be influenced by an interaction degignExamples: an internal change in the
system state, working hard disk drives, control of external but system-related objects
(e.g., lights).

From an interaction-centered point of view§yatem Action is given when at least
one Application Feedback exists. Furthermore, an arbitrary number of the other ele-
ments can be included. The rationale for this composition isAyaication Feed-
back directly refers to the humanlstention. Without feedback to thintention, we
are not able to fulfill arElementary Interaction. For example, if a user performs an
action on a user interface and only recethesfeedback that his input was successful,
we do not refer to this as &tementary Interaction. The user always has to perceive
the part of theSystem Action that belongs to hisntention in order to complete an
Elementary Interaction. This part is thé\pplication Feedback.

Depending on th&nvironmental Context in which theSystem Action takes place,
the System Action might be influenced by that context. For example,3ysem Ac-
tion might be to transmit information to théuman by means other than sound when
the environment is noisy, or to show relevanformation to a particular person when
it detects that that person is near.

The System Action triggers a human’Berception, which is composed according to
the System Action. Because of this segmentation, we can trace wiRehbeption is
triggered by which kind oBystem Action.

For each kind oPerception, a Modality Type is specified that determines if the
Perception is unimodal or multimodal. Unimodal perception is given when exactly
oneModality is used to perceive the part of tBetem Action. In multimodal percep-
tion, at least two differeri¥lodalities are used.



In addition to that, fotndirect Input Feedback Perception and Application Feed-
back Perception, a Medium Type is specified that determines if therception is
unimedial or multimedial. This is necessdoy those two types because they are the
only ones that are transmitted vidledium. If one Medium is used for transmission,
the medium type is unimedial; if at least two differdfddia are used, the medium

type is multimedial.
class System Action View
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2.5 Interaction View

The interaction view (see Figure 5) gives a holistic overview of the views de-
scribed so far and emphasizes the build-up dihtanaction. An Interaction consists
of severalElementary Interactions. Furthermore, eacmteraction consists of aHu-
man Action that is initiated by aimtention and aSystem Action that triggers &ercep-
tion. This Perception either confirms or rejects the initiaitention. With the help of
the interaction view, it is possible to describelateraction as a whole in a detailed
manner, which can further be broken down by using more detailed views.

class Interaction View 13ngs /

consists of

Medium Modality Method
Type Type Type
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Fig. 5. Interaction View



2.6  Elementary Interaction View

The Elementary interaction view (see Figure 6) describes the compositioftlef an
ementary Interaction and its specializations in detail. Furthermore, it is shown how an
Elementary Interaction is constructed.

Elementary Interactions are restricted to exactly ortduman Action and one to
many System Actions. Example: Typing text into a word processing applicatién- (
man Action) and perceiving the written text on aesn in order to check the correct
spelling (text output aSystem Action).

An Elementary Interaction always has three types, which specify how Ehe
mentary Interaction takes place in detail.

First, theMethod Type specifies if theElementary Interaction is unimethodical or
multimethodical. A unimethodicdtlementary Interaction is anElementary Interac-
tion where theHuman Action is unimethodical. A simple example is pressing a key on
the keyboard in order to select a list item and visually perceiving the selected item.
The attribute that is relevant for determining Method Type derives directly from
the Human Action; i.e., a unimethodical action remains unimethodical orEtbmen-
tary Interaction level, a multimethodical action remains multimethodical. Of course,
in this simple example we have just oAeion Method, namely pressing a key. A
multimethodicalElementary Interaction is anElementary Interaction where theHu-
man Action is multimethodical. A simple example is pointing with a finger to an icon
and saying ‘open that’ and visually perceiving the opening application. In this exam-
ple, two different action methods are used in parallel during the action, namely ‘Ges-
turing’ and ‘Speaking’. Therefore, tli#@ementary Interaction is multimethodical.

Second, thévlodality Type specifies if theElementary Interaction is unimodal or
multimodal. A unimodaElementary Interaction is anElementary Interaction where
Perception is unimodal. An example is requieg information fom a speech dialog
system on the phone and aurallygeving the answers. A multimod&lementary
Interaction is an Elementary Interaction, where thePerception is multimodal. An
example is requesting information from aeph dialog system on the PC and aurally
as well as visually perceiving the answers.

To determine the modality types, Birceptions are subsumed and it does not mat-
ter which kind ofPerception the modality derives from.

Third, the Medium Type specifies if theElementary Interaction is unimedial or
multimedial. A unimediaElementary Interaction is anElementary Interaction where
the Perception is unimedial. An example is using a command-based input shell (as in
UNIX), perceiving only alphaumerical text. A multimedidtlementary Interaction is
an Elementary Interaction where thePerception is multimedial. An example is using
a GUI-based operating system (like Microsoft Windows) and perceiving alphanumer-
ical text, graphics, animations, and iconsimly one single elementary interaction. To
determine théviedium Type, each medium involved imdirect Input Feedback Per-
ception andApplication Feedback Perception is considered.

An Elementary Interaction always has to be characterized through the triple
<method type, modality type, medium type>. For example, thElementary Interaction
of clicking the recycle bin icon on a MS Windows desktop to open the context menu



is multimethodical (moving an object and pressing an object), unimodal (visual per-
ception of the moving mouse cursor and the opening context menu), and multimedial
(representation of information via the icon, text, and graphics within the context
menu). AnElementary Interaction specified by only one or two of these types does
not exist from our point of view.

c¢lass Elementary Interaction View /
Unimethodical
Elementary
Interaction
Multimethodical
Elementary
Methad <I Interacticn
1| Type
consists of

Unimodal
1.7 1 Elementary
Interaction

Interaction |<]_ E ¥ e Modality <|_
Interaction 1 1| Type Multimodal
Elementary
Interaction
Medium .-:‘j Uni
1 Type Elementary
Interacticn
Systemn Action

Multimedial
Elementary
Interaction

Fig. 6. Elementary Interaction View

3 A Non-Formal Method Based on MAINEEAC

When collaborating with non-expert stakeholders in order to define an interaction
concept for a particular software system, MAINEEAC as a formal model is not appli-
cable in its original condition.

Therefore, we have developed non-formal methods based on this formal model to
facilitate this collaboration. After having accomplished a huge number of software
engineering projects with interaction dgsiactivities, we have found that these
methods, where stakeholders can speak freely, lead to more relevant information than
strict formal and restricted approach&ne of these methods is the mConcAppt
method [2],[3], which is a method for the user-centered conception of mobile business
apps. In this chapter, we focus on the part of mConcAppt that is relevant for the con-
struction of the HCI.

3.1 Upfront Requirements Elicitation and Analysis

In this practical approach for mobileténaction design, we face typical challenges
like short time to market, high user experience, and less focused user attention than



with desktop systems. Furthermore, the user interface design is related to device, plat-
form, and technology. It comprises upfront requirements elicitation and analysis in
combination with an iterative interaction design (see Figure 7). Both phases are con-
ducted with close user involvement.

\ 2

Upfront .
Upstream +| Requirements -l Il:z::::l:i'gn ~| Downstream
Activities “| Elicitation and “1 - “I Activities
N Design
Analysis

Fig. 7. Brief overview of mConcAppt

During the execution of mConcAppt, different kinds of artifacts are produced. Up-
front requirements elicitation and analysis are mainly performed by means of a re-
quirements elicitation workshop that involves end users as well as other project-
relevant stakeholders (see Figure 8).akhdition, several requirements elicitation
phone calls or interviews might be performed in order to clarify information elicited
in the workshop as well as to elicit further requirements. As a result from upfront
requirements elicitation and analysis, floelowing artifacts are produced in close
collaboration with non-expert stakeholders:

1. List of involved stakeholders
2. Stakeholder goals
3. Stakeholder description
4.Description of a user persona [1]
5. Description of the as-is situation
6.Problems in the as-is situation
7.Description of the to-be situation
8. Technical constraints
9. Exchanged domain data
Upfront
Requirements
Elicitation and
Analysis

Requirements
Elicitation
Workshop

Requirements
Elicitation
Phone Calls

— Lead User (1-3)

— Customer (1-2)

[— Interaction Design Expert (1)

[— Project Management (1-3)
[— Business Analyst (1)

Fig. 8. Upfront Requirements Elicitation and Analysis Phase



Requirements and interaction design experts already have the formal MAINEEAC
model in mind while eliciting and documentitigose artifacts. From the list of in-
volved stakeholders, the definite end usersHeciman in MAINEEAC) are derived.
Especially stakeholder goals elicited in combination with the description of the to-be
situation will ultimately lead to the intection created using the formal model. Al-
ready at this point in time, communicatibatween the requiremenengineer and the
interaction designer is improved, since they both have a conjoint formal model in
mind when discussing different aspects.

All mentioned artifacts are used as input for the development of the initial in-
teraction design, which will be described in the following chapter.

Input for initial

interaction
design
Initial
e interaction
design

Having formal
model in mind

Fig. 9. Initial Interaction Design Phase

3.2 lterative Interaction Design

The second phase during mConcAppt is the actual interaction design phase. Figure
9 shows that the artifacts elicited in thetfiphase and the formal model that the in-
teraction designer has in mind are combit@dreate the interaction design. There-
fore, interaction cases (see the example in Tabéble 1) are created that structure
the elicited to-be situation into a textual description using elements of the MAIn-
EEAC model. During the textual spification of Interaction Case8gtion Methods,
Usage Types, Input Feedback, andApplication Feedback are defined. Using the inter-
action cases, the actual wireframes assembled by combining exactly dieman
Action and oneSystem Action into one wireframe. In early iterations, wireframes are
usually produced using paper prototypes and evaluated with real end users in a Wiz-
ard-of Oz setting. During those early axations and especially during later ones,
when the prototype is already in a more mastate, the interaction designer benefits
from having the formal model in mind when talking to the end user in order to check
whether all recommended elements (e.g., givimmit Feedback at eachHuman Ac-
tion) have been considered. In this phasmight also beneficial to apply a co-design
practice: interaction designers and endrssmight create the interaction cases and
wireframes conjointly; this will probably mimize the effort necesary for reworks of
the interaction design after it was evaluated by other end-users.



Item Description

ID IC2: Track time
Business travel for multiple days. Meeting an indusfrial
Usage Context partner in Leipzig. The user is on his way to the hotelland

uses the device while walking.

The system recognizes thaethser arrives at his destina-
System Action 1 tion and notifies him that the time of arrival is tracHed
(via the notification center).

Human Action 1 The user taps the natification to directly open the ap

=4

The system opens the app and immediately shows$ the

System Action 2 current trip itinerary and the proposed time.

Human Action 2 The user confirms the proposed time.

System Action 3 The system provides feedback on the confirmation tq the

user.
Human Action 3 The user closes the app.
Post-condition The arrival timis stored persistently.

Table 1.Interaction Case Example

4  Advantages of Our Approach

The application of the approach we propose in this chapter bears a number of ad-
vantages: Non-expert stakeholders are not forced to worry about formal models, since
expert stakeholders do not discuss formal models with non-expert stakeholders, but
rather prepare their conversations with thip lné the model. Due to the unrestricted
and non-formal conversations, all stakehoddean speak freely and more relevant
information is gathered than with stricirmal and restrictedpproaches like work-
shops and interviews. During the convermatithe expert stakeholders know which
information is missing and can describe and discuss the impact of decisions made
collaboratively. But it is still the interactiodesigner who creates the final interaction
design and the developer who implements the interaction. Benefits of our approach
can also be found within the groups of expert stakeholders and non-expert stakehold-
ers, where communicationseafacilitated, since a single model with a single termi-
nology can be used. When single group members are familiar with or used to another
terminology, both terminologies can be mapped very easily. Besides requirements
engineers, interaction designers, and developers, visual designers, architects, business
analysts, customers, and emskrs will also benefit frorthis facilitation of communi-
cation. The requirements elicited, analyzed, and specified by these communications
while applying the non-formal method canthbeced to concrete interactions and their



highly detailed elements. While the formal model represents the elements, the non-
formal method assures traceability.

5 Conclusion

From our point of view, early collaboration with non-expert stakeholders is manda-
tory. This is done best by applying non-formal methods based on formal models. In-
sisting on formal modeling when collaborating with non-expert stakeholders leads to
insufficient results, since non-expert stakeholders have to familiarize themselves with
unusual formal models and unusual formal thinking instead of focusing on considera-
tions about needs, wishes, and demands in terms of HCI.

In this article, we presented our userieead design approach for an interaction
design based on our non-formal method mConcAppt, which follows our formal model
MAINEEAC. Due to the early involvement of non-expert stakeholders, the software
development process can be shortened and thus could be applied to a wide range of
software development projects, especially projects using an agile development
approach. Such agile development approaches are often applied to mobile business
applications, for example, which need ghliweight user-centered approach because
of their special challenges. Formal approaches do not satisfy this requirement suffi-
ciently. The approach can be applied torgdanumber of domains due to its flexibil-
ity and the formal structure in the background.

The approach presented (MAINEEAC, mConcAppt and their interrelation) is based
on best practices resulting from many projects in which we have designed interaction
in collaboration with non-expert stakeholdeasd is even supposed to enable semi-
experts to design a well-conceived HCI. Arample of the application of the ap-
proach in an actual project can be found in [5]. However, the approach is still evolv-
ing and work is in progress. We plan to integrate interaction-related aspects such as
user experience and architeetun order to be able to cover a holistic view on HCI
and to discuss all relevant aspects with non-expert stakeholders. We also believe that
this approach is able to create newueathrough its capability to apply the co-
creation practice. However, investigations of such effects by applying the approach
were not conducted yet and remain an open issue to carry out as future work. Eventu-
ally, we hope to achieve a huge increase in interaction design quality with the help of
our approach.
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