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Abstract: Identifying appropriate methods for any process,
such as uncovering needs of juveniles in social welfare or
designing interactive systems, requires intensive research
and generally using a categorization system that brings
methods in a systematic order. These taxonomy systems are
heavily responsible for the later method usage and start
the thinking process for researchers and practitioners alike
in a specific direction. So making participation visible in
such taxonomy systems directly affects the later method
usage and makes participation more visible and easier to
use. This article presents the Method Radar, a visualized cat-
egorization of methods with a focus on participation using
the ladder of participation, that makes participation visible
right at the beginning of any method selection. The Method
Radar builds on the radar representation established in the
technology sector, which allows a multi-dimensional clas-
sification. In addition, an implementation and systematic
process for categorizing these methods are presented. It can
be used for any form of method categorization in which
participation is supposed to be thought of.
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1 Introduction

Methods are a crucial part of any process, whether they
are for technology development or something else. They are
used throughout any domain and by researchers as well
as by practitioners. In the current age, there is such a vast
amount of methods that often the question is not to find
a method to tackle a problem but to decide on the right
one from a mountain of methods. Which is symbolized in
Figure 1.

Categorization systems address this problem by putting
methods on a specific topic into a structured form that
simplifies decision-making. A visual representation often
supports this. Such a categorization system must always be
based on aspects that determine how methods should be
classified, forcing the user to think about these aspects in
the first instance. From this initial viewpoint, it can be con-
cluded that these categorization systems are not neutral, but
help to shape the choice of method. Allport [2] already made
clear that categorical thinking is an inevitable tendency of
the human mind and is therefore a core part of our thinking
process.

This paper presents a categorization via a Method
Radar; originally used for ranking technology maturity, that
focuses on participation as its leading metric and thus
directly invites users to consider participation in their plan-
ning. It makes participation visible at an early stage instead
of just evaluating it at the end of a process (compared to
approaches mentioned in chapter 2). In the first step, the
scientific status of structuring participation in levels is pre-
sented and a Method Radar is developed based on the mon-
itoring radar described by Schuh and Klappert [3], which
is an established model for ranking technologies according
to their maturity (see [4, 5] or [6]). A concrete implemen-
tation for such a radar presentation is the ThoughWorks’
technology radar [7].

Participation, as defined by Hella von Unger [8], is
described as: “Participation means, first of all, the individual
or collective participation of people in decisions that are
relevant to them, to their lives and, more narrowly, to their
health.” The important aspect of this definition is that it
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Figure 1: Symbolic picture of stimulus overload from sheer amount of methods [1].

addresses individuals that are relevant. In the case of tech-
nology development, the later users are participants who
need to be able to make decisions. Problems arise when a
power gap exists between the creators of such technology
and the users (e.g. adults to children). The Method Radar
was initially developed for professionals who are working
in institutions of social welfare, that work with juveniles. In
this environment, a constant power gap exists as the profes-
sionals are authorized to issue directives and are respon-
sible for the juveniles. Making participation visible at an
early stage helps these professionals take into account the
existing power relationship. But, and that is also important,
it should be mentioned that high levels of participation are
not always desirable (which will be further elaborated upon
later in the discussion section).

Participation has such importance in research that the
whole topic of participatory design has emerged. It can be
described as an “approach towards computer system design
in which the people destined to use the system play a critical
role in designing it” [9]. It’s an area that by nature includes
multiple disciplines including social sciences, design, and
software engineering. Which makes it a common place
for transfer innovations. As mentioned above this paper
combines a categorization system primarily used in soft-
ware engineering with a participation model commonly
discussed in social sciences.

Following Bratteteig et al. [10] participatory design can
be split into three aspects that are guiding and form the
core of the participatory design. First is having a say which
describes the sharing of decision-making power between
the researchers, future users, and other stakeholders in the
process. Secondly the process of mutual learning between
them. And lastly the collaborative development of tech-
nologies and practices. The Method Radar highlights meth-
ods that especially support the first aspect of sharing and
exchanging in the process.

All of these points come together in the question, “How
can methods for participatory technology development be
structured according to their degree of participation?” This
contribution proposes a visual method, in form of the
Method Radar, for representing the question mentioned
above that enables to the illustration of the level of par-
ticipation as well as a broad categorization in process
phases based on the double diamond (Discover, Define,
Test, Deliver). The Method Radar was developed to support
participative technology development within institutions of
social welfare. So it primarily aims at professionals who
work in such institutes as users and people (mostly juve-
niles) within these institutions as a target group. It should be
applicable to any domain that might require participation to
address power gaps.

This paper starts in Section 2 by summarising the cur-
rent state of the art, split into related research in regards
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to participation and representation as radar. Section 3
presents the Method Radar, and its design principles and
gives a brief view of the implementation in Section 4.
Sections 5 and 6 discuss the existing constraints, limitations,
and future directions. Section 7 finalizes the paper with a
conclusion.

2 Related work

2.1 Models of participation

Arnstein [11] designed 1969 with the ‘ladder of participation’
a first-stage model of participation, which should serve
to visualize an exchange between citizens and politicians
and to recognize possible “empty forms of participation”
[12]. This ladder divides the cooperation between decision-
makers of urban projects and affected citizens into eight
stages from active manipulation to a process steered by
citizens. This is shown in Figure 2 and explained afterwards.
These stages are not to be assumed as complete or compre-
hensive [11].
(1) Manipulation

describes a form of non-participation in which, how-

ever, the appearance of participation is to be created

8 Citizen Control
é *7De|egation Citizen Control
6 Partnership
5 Placation
4 Consultation Tokenism
3 Informing
2 Therapy
Nonparticipation
1 Manipulation

Figure 2: Ladder of partizipation arnstein [13].
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from the outside, e.g. through pseudo-committees with
no real decision-making power.

(2) Therapy
describes a form of non-participation in which, the
values/opinions of the “participations” is changed to
match the desired result, instead of the other way
round.

(3) Informing
describes the first and most important step towards
participation. You can make decisions only when you
know your rights, duties, and options.

(4) Consultation
describes the process of asking the target audience for
their opinion. For example through surveys.

(5) Placation
describes the first level where some degree of influ-
ence from the target audience is visible. For example,
by electing representatives to accompany the process
or to provide feedback.

(6) Partnership
describes a power redistribution between all parties.
Decision-making is made in collaborative groups.

(7) Delegation
describes a decision-making authority in the hand of
the target audience.

(8) Citizen Control
describes that the whole process is in the hands of the
individuals for which the decisions are relevant.

A later interpretation based on Arnstein’s [11] model was
presented by Roger Hart [14]. This interpretation explicitly
addresses the participation of children, who in many coun-
tries are excluded from state democratic processes (e.g. elec-
tions). Roger Hart considers this state of affairs to be insuffi-
cient and not in accordance with the applicable conventions
of children’s rights. In order to provide a means of discus-
sion, he has developed his form of ‘ladder of participation’.
This is meant to serve as a linguistic metaphor to be able to
talk about the involvement of children. The ladder is shown
in Figure 3. The consideration of Hart’s model is interesting
in that he himself wrote a critical reflection on his ladder of
participation in 2008 [16]. This critique is discussed in more
detail later on in the discussion section.

There is also the participation pyramid from
StrafSburger and Rieger [17], which focuses on the following
aspects:

— Whoinitiated the process, and who bears responsibility
for its further course?

— How far do the possibilities of co-determination
extend?
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8. Young people-initiated. Shared
decisions with adults

7. Young people-initiated
and directed

6. Adult-initiated. Shared decisions /
with young people /

PARTICIPATION

5. Consulted and informed

2. Decoration

NON-PARTICIPATION

1. Manipulation

Figure 3: Ladder of participation following hart [15] (an adaption from
[14)).

— What enables and promotes co-determination or hin-
ders or limits it?

The seven levels of the pyramid underline the spec-
trum between minimum participation and decision-making
power, whereby the higher the level, the greater the degree
of participation. The left side of the pyramid shows the
view of the professionals on participation processes, and
the right side the view of the citizens (or more concretely:
addressees). As a special feature here, the half-pyramid tip is
to be noted, since this degree of participation can only hap-
pen in civic self-direction. According to Strafier and Rieger
[17], the central question for the classification of the degree
of participation should be the following: “How are decisions
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decision-making power

partial decision-making authority
co-determination

~~—Inclusion

consultation

~information

not involved

Figure 4: Circles of decision (translated by the author) [21].

made? With or without the citizens and addresses?” The
answer to this question can be classified into different lev-
els. It should also be mentioned that Chung and Lounsbury
[18] have created a model, which represents the interaction
between researchers and participants in eight levels. There
are also bigger models like the twelve-stage model for cit-
izen participation from Trojan [19]. Finally one of the most
interesting models is the Kreis der Entscheidung [20], which
can be translated as the circle of decision (this translation
will be used in later references). The interesting aspect of
it is the circular representation of the ladder model. This
circular model fits perfectly into a radar representation and
is there used later on as described in section 3. It can be
seen in Figure 4. To give a comparison between the differ-
ent levels of participation presented in the beginning by
Arnstein [11], Hart [14], and Wright [20] a comparison is
presented in Table 1. It shows the similarities between the
models but also that there is a slight shift in the definition
of each level. To make the comparison easier, the original
names from the circle of decision, which are in German,
can be found in Figure 4, but appear translated to English
for the comparison table (Table 1). In comparison to the

Table 1: Comparison between the participation levels from Arnstein [11], Hart [14] and the circle of decision.

Arnstein Hart

Circle of decision

Citizen control People-initiated

Full decision-making authority

Delegation People-initiated, but directed
Partnership Shared decisions Partial decision-making authority
Placation Codetermination
Consultation Consulted Involvement
Consultation
Informing Informed Information
Therapy Decoration Not involved
Manipulation Manipulation Not involved
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models of participation which evaluate methods after their
usage, there is also a simpler approach used by Stickdorn
et al. [22]They are categorizing methods beforehand in non-
participative and participative approach. They just differen-
tiate whether there is interaction between researchers and
a target group. E.g. a method like cultural probe Kkits [22,
p- 124] is listed as non-participative as the researchers do
not face-to-face interacting with the target group. Within the
ladder of participation, the probe kit can have participative
aspects as the participants give feedback through the probe
kit.

2.2 Technology radar

There are numerous established metrics in the IT industry
that assess and classify trends, technologies, and products.
“In a broader sense, the goal of a radar or map is to gain
a competitive advantage by identifying opportunities and
threats emerging from technological developments at an
early stage and to provide the technological capabilities
needed to face these challenges” defines Rohrbeck [5], who
also classifies different goals and approaches in technology
scouting.

Visualizations for such scouting studies appear in var-
ious standardized styles. Amongst the most well-known is
the Gartner Magic Quadrant [23] and some of its competitors
from other established consultancy companies. They use the
so-called “Boston square” visualization, consisting ofa 2 X 2
matrix, with technologies or products shown with symbols.
This allows showing two main dimensions (x- and y-axis),
plus additional information in the symbol shape, size, or
color.

Also well known in the IT industry is the Gartner Hype
Cycle [24], basically a graph with an upward slope, peak,
trough, and then a plateau line in middle height. Trends,
technologies, or products are shown as symbols on the
>>hype cycle<<, visualizing the maturity and perception
of each contestant.

The most versatile of these display styles is the radar
chart. A radar chart in general has a spider-web structure,
allowing it to show several related market areas as segments
in the circle. In addition, concentric rings allow a classi-
fication according to maturity levels or similar categories.
Trends, technologies, and products can then be displayed
by symbols in varying shapes and colors. A more in-depth
description of the fundamental function of the radar repre-
sentation used in the technology sector can be found in the
work from Schuh and Klappert [3], who explain it under the
name “monitoring radar”. Although there are alternative
visualizations (e.g. scored profiles [25] or technology curves
[26]), this is an intuitive and well-established way of repre-
senting information.
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The most prominent technology radar, according to
KroR et al. [27], is the Thoughtworks technology radar [7].!
The IT consulting company Thoughtworks evaluates every
six months the technologies they are using and structures
them in a so-called technology radar. Itis a tool to get a broad
overview of many of the currently used technologies, and in
which state they are currently.

The basic representation that is used is a structure that
looks similar to a radar screen, where the name comes from.
This radar contains a set of technologies each represented
in one dot in the system (later on only called a blip). This
can be seen in Figure 5, which is a radar from 2016 that
is still presented in a single image. The radar is primarily
showing the maturity of a technology. This is done by using
rings, in which each ring represents one maturity of a tech-
nology, from “hold” (technologies that should be avoided)
over “assess” (could be interesting but was not tested yet by
Thoughtworks) and “trial” (has been tested and is a good
solution to consider in the right situation) to the highest
level of “adopt” (should be used if appropriate). In Addition,
to this maturity grade, the radar is split into quadrants to
roughly divide the technologies into thematic areas. Finally,
the blips themselves are highlighted by their shape when
they are new on the radar.

In Figure 6 a detailed version of one quadrant is shown.

Radar representations are discussed in many publi-
cations for a variety of reasons. Berndt and Mietzner [4]
address how a technology radar can help facilitate knowl-
edge and technology transfer. It shows a good example of
what a radar visualization has to offer. Rohrbeck [5] also
presents a radar similar to the cisco technology radar but
for technology scouting. Boe-Lillegraven and Monterde [6]
explore how and why foresight can influence ways of pro-
cessing information based on the cisco technology radar.
The paper conducted a survey and identified the most
important reasons for using technology radar as the follow-
ing:

—  “It helps us communicate”
—  “Itis good for business”

—  “It brings new perspectives”
—  “We like the process”

—  “It helps carry out our task”

These reasons show the importance that a categorization
system brings to any kind of process, as it shapes not only the

1 Some competitors, like Zalando [28] or AOE [29], use a very simi-
lar visualization. Since the Thoughtworks version is the most widely
accepted one this paper will focus on the Thoughtworks version.
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personal perspective but also the communication between
each other.

3 Method Radar

Based on the previously mentioned literature, we can con-
sider the Method Radar as a transfer innovation that takes
the Thoughtworks technology radar and adapts it to apply
the participation levels described by Wright et al. [20] in the
circle of decision.

3.1 Transforming technology radar to
Method Radar

Starting with the technology radar as shown in Figure 7
the four maturity grades (hold, assess, trial, and adopt)
is replaced by the seven levels of participation (not
involved — nicht beteiligt, information - information, con-
sultation — anhdrung, involvement - einbeziehung, code-
termination - mitbhestimmung, partial decision-making
authority — teilw. entscheidungskompetenz, full decision-
making authority — entscheidungsmacht) based on the cir-
cle of decision, as shown in Figure 4. The four quad-
rants (techniques, tools, platforms, and frameworks) are
no longer appropriate categories for the content as meth-
ods need a different kind of categorization. For this

© New

Figure 7: Technology radar from Thoughtworks (newer version) [7].

@ Moved infout @ No change
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categorization, the well-known phases of the double dia-
mond [22, p. 88] (Discover, Define, Test, Deliver) are used.
A translated version in form of the categories “Entdecken,
Definieren, Testen, Entwickeln” is planned for the target
(German) audience. These phases are exchangeable with
different categories depending on the type of methods that
are used. In this case, the design focuses on methods for
participative technology development, which can be cate-
gorized by the double diamond.

The concept art of the resulting method radar can be
seen in Figure 8. It shows the radar separated in seven
rings with the previously mentioned levels (in German)
and four quadrants based on the double diamond (which
will be translated to German in the implementation). The
coloring of the radar itself and the blips are exchangeable
to match the surrounding content. The different coloring
blips is intended for existing methods (light green), newly
developed methods (dark green), and currently selected
element (red).

3.2 Adding methods to the radar

Adding methods to the radar requires categorization of
them into a level of participation. The following question
structure should aid in determining the right ring in the
radar. Which is also visualized in Figure 9.
(1) Isitclear who should be participating?
Who should benefit from the usage of the method and
should they be part of it?

Not Involveq

1Information

&
9
9 Consultatio 90,
Q«f"‘ .. " O R
1,
1nvolvment @
(1] codeterminag, (.
0 aeton-Making
@ 2%
& _aking °»?
< RN 92,
< S 5 0
) °
o et
) G
© aS
% ©
A
>
% @ o
S
'\‘3
80

Figure 8: Method Radar.
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!

Itis clear who No
should be participating?

not involved (Ring 0)

Yes

Is any type of exchange W No
with the target group planned?J

Yes

No
Is the exchange direct?

(e.g. not only asking

professionals of juveniles)
No

Yes

Is the target group informed |
enough to make decisions? |

Yes

information (Ring 1)

Is the target audience No
consulted for their opinion?

Yes

Is the target group'’s opinions consulted

on findings/needs/plans found? consultation (Ring 2)

Yes
~
Are representatives of the target group | g : :
involved in the process? involvement (Ring 3)
AL J
Yes
6 Does the target group make h -
decisions in at least one not No codetermination (Ring 4)
L insignificant subarea? )
L
Yes
( N N : T -
Does the target group make all © ~| partial decision-making
significant decisions? authority (Ring 5)
. J
Yes
~ N
Does the target group initiate and Yes/NQ | full decision-making
take responsibility for theaction itself? authority (Ring 6)
(level is not represented in the radar)

- J

Figure 9: Flowchart for adding methods to the radar.

e.g. Isit about the participation of a social work profes-
sional, a young person in an institution, or a scientist?
For technology development always choose the per-
spective of the target audience for which the technol-
ogy is developed.

(2) Isany type of exchange with the target group planned?

Q)

@

5)

6

™

8

)

(10)

Pure observing or watching footage for example does
not create any exchange with the group itself.

Is the exchange direct?

Exchanging through a third party filter the real opin-
ion of the target audience through the third party.

E.g. Asking professionals of social work what technol-
ogy would help the juveniles most. It will always be
what they think is the best for the juveniles.

Is the target group informed enough to make
decisions?

Participation can only happen when the participants
can make informed decisions. Every decision without
information can be interpreted as non-participative.
Is the target audience consulted for their opinion?
The first step in participation is to ask. This could
be starting a method by asking participants
what technologies they think might be helpful to
them.

Is the target group’s opinions consulted on find-
ings/needs/plans found?

The next level of participation is to not only ask for
opinions but also get feedback on the findings. This
ensures that the conclusions drawn are also accurate.
Are representatives of the target group involved in the
process?

Representatives from the group can become part of
the process and help at least partly to get the target’s
opinion.

Does the target group make decisions in at least one,
not insignificant subarea?

An important question is what decisions the target
group is able to make. These decisions need to be
important otherwise its false participation.

E.g. Building a house and asking the future residents
what color the hallway should have would be not
significant.

Does the target group make all significant decisions?
If this happens the target audience is in the pri-
mary driver role, while others are just supporters of
them.

Does the target group initiate and takes responsibility
for the action itself?

The highest level of participation is when a group imi-
tates something by themselves. This is not represented
in the radar as it is rarely the case when applying
methods.

Besides the described level of participation which is pre-
sented as the rings on the radar, there are also the quad-
rants. To sort methods into the quadrants the primary
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focus of the method should be considered and sorted

into one of the four categories They can be described as

follows:

(1) Discover
Methods that focus on discovering and understanding
a domain to get insights into it are placed here.

(2) Define
Methods that condense the discovered insights are
listed here. These methods help to focus on the right
things and define the steps to be taken to move on.

(3) Develop
Methods to take the steps that have been previously
defined to create a solution. This can be ideation, pro-
totyping, testing, and much more.

(4) Deliver
Methods that focus on wrapping things up, creating
finished goods, and getting them out to the users.

To get a better understanding of the process of adding meth-
ods some examples are given. While participation is in focus
here the sorting into the right quadrants is also done at
the end of the section. The methods are taken from Stick-
dorn et al. [22]. The first example would be “preparatory
research” [22, p. 144]. This is a desk research method that
tries to get an understanding of what might be the right
questions in a topic. It is intended to get a process started
and can be considered non-involvement. If we follow the
flowchart provided in Figure 9 it would look as follows:
(1) Isitclear who should be participating?
Depending on the topic that is researched, we may
know the exact target group or have more of a rough
idea. Although this question can certainly be dis-
cussed, it will become clear at the latest with the next
questions that no participation is envisaged.
(2) Isany type of exchange planned?
No, this method does not include any exchange with
people besides the researchers.

In comparison, “participant observation” [22, p. 146] directly
targets the right audience as it involves understanding their
environment. Depending on the exact definition it can be
just watching or asking questions during the observation. It
does not plan to bring the target to a level to make informed
decisions and therefore it is in most cases non-involvement.
Using the flowchart:
(1) Isit clear who should be participating?

Yes, the target group we are observing.
(2) Is any type of exchange planned?

As mentioned above it can be argued but again this is

solved by looking further ahead. It is not intended by
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the method to inform the target group enough so that
they can make informed decisions.

(3) Isthe exchange direct?
Most likely yes.

(4) Isthe target group informed enough?
Most likely no. They are regarded as objects of obser-
vation in the method.

A journey map [22, p. 152] on the other hand starts of with
communicating the scope of the map and its usage. It invites
the participants and not asks them but also discusses with
them every aspect of the journey through multiple itera-
tions. This can be considered to be partial decision-making
authority.
(1) Isitclear who should be participating?
Yes, this is a requirement.
(2) Isany type of exchange planned?
Yes, as part of the method.
(3) Isthe exchange direct?
Yes, the participants help form the journey.
(4) Isthetarget group informed enough?
Yes, the method intends that the participants take part
in the discussions to form the journey, which requires
sufficient information.
With this knowledge, we know we are Rang one (infor-
mation) on the radar or higher.
(5) Isthe target audience asked for their opinion?
Yes, as mentioned they are not only asked they are
enforced to take part in the discussion.
We are now in Rang two (consultation) or higher.
(6) Are the group consulted on findings/needs/plans?
Yes, as mentioned above they are forming the findings
together.
We are now in Rang three (involvement) or higher.
(7)  Arerepresentatives involved in the process?
Yes, as mentioned above.
We are now in Rang four (codetermination) or higher.
(8) Does the group make significant decisions?
Yes, they are taking part in shaping the whole journey
which can be considered significant in regard to the
method. We are now in Rang five (partial decision-
making authority) or higher.
(9) Does the group make all significant decisions?
This can be discussed as depending on the execu-
tion the target audience can decide everything or
can be restricted. Whether the method matches more
full decision-making authority or particular decision-
making authority depends on the strictness of the eval-
uation, which is to be determined by the user of the
radar.
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With these steps, the methods are categorized in regard
to the participation level, which is represented through
the rings in the radar. The Method Radar does offer a sec-
ond dimension to sort the methods, which focuses on the
phase in a process, based on the double diamond. The
first two methods “preparatory research” and “participant
observation” are intended to get a first understanding of a
domain, its scope, and possible questions that need to be
tackled. These two methods are part of the first quadrant
which is “discover”. A journey map on the other hand helps
get all the insights sorted and bring them into shape. It
is part of the “define” step. Methods that focus on gen-
erating solutions, prototyping, and testing are sorted in
the “develop” category, while the last quadrant “deliver”
hosts methods that focus on creating a deliverable prod-
uct and how to get it into the world. More examples can
be seen in the implemented radar which is mentioned in
chapter 4.3.

4 Implementation

In the framework of the use of the radar in the INTIA [31]
project, there is a code design to be able to visualize this
or other modified radars on a webpage (for better sharing).
INTIA is a research project funded by the German Federal
Ministry of Education and Research to develop methods and
technologies for supporting everyday activities of young
people with special needs. The Method Radar is imple-
mented as an open-source web application, which can be
embedded into existing websites or copied. With this, it
is easy to add the Method Radar to your own processes
or projects. This allows a high level of flexibility. For this
reason, the radar should also work with any basic HTML
page that is able to use vanilla javascript. To provide the best
and easiest solution for the later user it has been decided to
create one javascript file that contains the whole radar. This
makes it as easy as possible to add the radar to a webpage,
which is visible in the following usage section. All of this
is implemented with the help of the D3,js [32] library. As a
fundament for the implementation is the, under MIT license
listed, Zalando technology radar [33] taken. It is a simpler
open-source version of the Thoughtworks technology radar.
This radar has been taken and then adapted to be able to
use more rings and quadrants than the original. In this step,
it was also refined by using the previously mentioned D3.js
to be cleaner and easier to maintain. This new radar file is
clearly structured in eight sections.
(1) Declaration of constants and variables

For fixed values for minimal sizes and defaults. These

are overwritten by the configuration.
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(2) Helper functions
Primarily math functions.

(3) Data processing
Reading the JSON data and calculating the sizes of
blips, segments, and sectors.

(4) Creating the structure
creates a div element with all needed elements to, later
on, replace the dummy div in the HTML.

(5) Events
Every interaction-related event like click or hover.

(6) D3 components
Defining the functions that are later on called to gen-
erate the elements.

(7) Element generation
Generates all elements based on the previously pro-
vided data and components and attaches them to their
designated place in the div structure.

(8) Simulation
A collision simulation with d3.

The most interesting aspect of the implementation is to
ensure that the blips fit into their assigned locations without
overlapping with other areas. To understand this it is impor-
tant to know that each segment consists of a start and end
angle of the sector in which the segment is located. And also
the minimum and maximum radius for blips, of the ring in
which the segment is located. To get started the minimum
distance that each blip to the border has is calculated by
getting the margin and blip size from the configuration and
then calculating: blipDistance = blipSize/2 + borderMargin
This blipDistance is now applied to the outer and inner
radius of each segment to create a smaller segment in which
the blips are allowed to be placed (without touching the
border). To make this calculation easier it is only been done
once for each ring and then inherited by each segment
through their ring. To allow more or less than (four) quad-
rants it is also needed to calculate borders for the borders
based on the angle that each segment has to its neighbor
segment. By using the Pythagorean theorem the angle can
be calculated. This is done by having the blipRadius as one
cathetus and the blipDistance as the second one. With this
angle, it is now possible similar to before to create an inner
place in which all blips need to stay.

4.1 Usage

The Method Radar can be added to any standard HTML
webpage. In the Listings used as an example, it is added to
a GitHub page [34]. GitHub pages, by default, run a static
HTML site generated by the tool Jekyll [35]. Whenever it is
essential in the usage, the Listing mentions if anything is
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different from vanilla HTML. As the radar is based on D3.js
[32]itisrequired to add the library as a script. In addition, it
is necessary to import the radar script itself and add a style
sheet. All files can be imported as external references and
later copied into the project to customize everything.

After adding the required files, the radar must be
placed on the website. This is done by adding a div element
to the location where the radar should be later. This can be
seen in Listing 1.

Listing 1. Add radar to html.

<div id="initaRadar"></div>

Through the id in the div the javascript locates the element
and replaces it with the radar. This function expects three
parameters that define the radar. The parameters are the
configuration of the radary; its structure, and the entries. To
allow the usage in any webpage, the expected format for the
three parameters is JSON [36]. Listing 2 shows how the files
can be added to the radar.

Listing 2. LoadConfig.

<script>

site . data

jsonify }};
site . data
jsonify }};
site . data
jsonify }};

var config = {{
.intiaRadarConfig |
var structure = {{
.intiaRadarStructure |
var entries = {{

.intiaRadarEntries |

createRadar (config, structure, entries);

</script>

After these few steps, the page can be rebuilt, and the radar
will be visible. The next step is to add entries to the radar
and customize it to fit the own page.

4.2 Configuration

The radar can be configured through three files. The first file
focuses on the radar’s configuration, e.g. coloring or naming.
It contains four sections: One general, one for sectors, one
for segments, and one for the blips. The second file that
is needed defines the structure of the radar. That means it
defines how many rings and sectors the radar has. It also
defines the possible states that blips can have. It is also pos-
sible to visualize the movement of blips between different
versions of the radar. The last JSON file is the list of entries
in this case a list of methods.

M. Schmidt et al.: The Method Radar: organize methods with participation in mind = 263

4.3 Example

The final implementation of the Method Radar is viable
under https://intia.de/werkzeuge/methoden/ [31]. It consists
of an explanation of the Method Radary; its concept, and how
to use it. Besides the radar, a list of the methods is provided,
allowing a user to read short abstracts of the methods and
hyperlinks to a detailed description of the method and its
application. Currently, not all methods sorted in the radar
have a detailed description of the method. The coloring of
the blips is here used to indicate methods already on the
website and are currently only categorized without descrip-
tion. A screenshot of the side is viable in Figure 10.

In this Figure, a radar with twelve methods is shown,
which have been used in the INTIA research project. They
are sorted according to the usage in the project and are
mostly in German. Nevertheless, as an example, they are
presented here. The darker-colored methods are described
on the webpage, the lighter colors are not yet defined on the
website. The list of the methods:

Analog prototyping for example is an open approach
that intends to help give ideas a form and discuss possible
solutions. It consists of a set of tiles with different (geomet-
ric) shapes. The tiles can be used to lay simple sequences.
The tiles can be taken in hand and arranged according to
rules. This makes it easy to come up with ideas together
and map them out. It’s a method that focuses on helping
a target group shape their ideas within the smart home
domain (limited by the types of tiles). The intention is that
people who are not developers can use it. The tiles are used
to represent ideas in a simple programming language. To do
this, the different tiles must be placed in a row so that a set
is created. The programming tiles stand for corresponding
actions. There are four types of programming tiles: tech (e.g.
sensors), actions (e.g. open/close), and sentence structure
(e.g. if/then). The tiles can be placed together in groups or
individually. Here is an example: All sentences start with a
sentence structure tile (in this example “If*). This is followed
by a tech tile (“contact sensor”) and an action (“close”).

If the contact sensor is closed, then the smart lamp goes on.

Everything from the starting idea that is shaped to laying
tiles is done by the target group. It does completely rely on
the target group. Using the same approach as in chapter 3.2:
(1) Isitclear who should be participating?

Yes, this is a requirement.
(2) Isany type of exchange planned?

Yes, as part of the method.
(3) Isthe exchange direct?
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Methoden

Hier finden sich Methoden und ein Methodenradar. Die Methoden kénnen dabei
unterstitzen, technische Alltagshilfen zu finden und zu entwickeln. Das Methodenradar
erleichtert die Auswahl. Es zeigt, wann eine Methode sinnvoll in einem Entwicklungsprozess
eingesetzt werden kann und wie partizipativ sie ist.

Das Methodenradar

Wer sinnvoll mit Methoden arbeiten méchte, muss sie kennen und wissen, wie und wofiir man sie benutzt. Man kann die Methoden
nach ihrem Ziel sortieren (zum Beispiel nach Phasen, die in bestimmten Prozessen durchlaufen werden). Neben dieser weit
verbreiteten Vorgehensweise kénnte man bei der partizipativ inklusiven i icklung auch nach Partizi ichkeiten
sortieren: Wie ausgeprégt ist die Zusammenarbeit zwischen denjenigen, die die Technik entwickeln und denen, die sie nutzen? Um
das zu beurteilen, gibt es das ,Stufenmodell der Partizipation®. Es beschreibt (je nach Autor:in) in sieben Stufen, wie gut diejenigen,
die es betrifft, beteiligt werden kénnen.

Das INTIA Methodenradar sortiert Methoden nach diesem Stufenmodell, also danach, wie stark die Beteiligung ist. Jeder Ring ist
dabei eine Stufe, angefangen von ,nicht beteiligt" bis zur ,vollstdndigen Entscheidungsmacht". AuBerdem ist das Radar in vier
Bereiche (Sektoren) aufgeteilt, in die die verschiedenen Methoden eingeordnet sind. So zum Beispiel Methoden, die dabei helfen,
eine Doméne zu entdecken oder Methoden, die diese Doméne definieren. Auch Methoden, die dabei helfen, Produkte zu entwickeln
und zu beurteilen, sind im Methodenradar zu finden.

Das Methodenradar benutzen

Im INTIA-Methodenradar gibt es eine Ubersicht tber verschiedene Methoden, die dabei unterstitzen kénnen, Alltagshilfen zu
entwerfen, umzusetzen und zu beurteilen. Jeder Punkt im Radar steht fir eine bestimmte Methode und fiihrt zu einer genaueren
Erklérung. Uber dem Radar sind Menlpunkte zu sehen, mit denen man einzelne Teile des Radars genauer anschauen kann. Die
Bedeutung der einzelnen Ringe im Radar kann in der Legende unten nachgelesen werden.

Die dunklen Punkte im Radar befinden sich bereits auf der Plattform mit einer Detailbeschreibung und sind ebenfalls der
untenstehenden Liste zu entnehmen. Die helleren Punkte dagegen befinden sich noch nicht auf der Plattform und folgen spéater noch.

Methodenradar
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Figure 10: Implementation of the method radar.
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Yes, the participants exchange primarily with each
other and the researchers are only on request part of
the discussion.

(4) Isthe target group informed enough?
Yes, the target group is briefed on the method before-
hand and works on their own ideas.
With this knowledge, we know we are Rang one (infor-
mation) on the radar or higher.

(5) Is the target audience for their opinion?
Yes, as mentioned they are not only asked they are the
primary part of the discussion.
We are now in Rang two (consultation) or higher.

(6) Are the group consulted on findings/needs/plans?
Yes, as mentioned above they are forming the findings
primarily by themself.
We are now in Rang three (involvement) or
higher.

(7)  Arerepresentatives involved in the process?
Yes, the whole process is shaped by the target group
and only limited in the domain by the hexagonal
plates.
We are now in Rang four (codetermination) or higher.

(8) Does the group make significant decisions?
Yes, they are deciding which ideas are further devel-
oped, how they take shape and when a good solution
is found. We are now in Rang five (partial decision-
making authority) or higher.

(9) Does the group make all significant decisions?
This can be discussed (similar to the journey map) as
depending on the execution the target audience can
decide everything or can be restricted. Whether the
method matches more full decision-making authority
or particular decision-making authority depends on
the strictness of the evaluation, which is to be deter-
mined by the user of the radar.

5 Discussion

While the Method Radar offers an interesting approach, it
comes with some limitations that need to be discussed.

First of all is the underlying ladder of participation
intended as a reflective model for evaluation of already fin-
ished work. This comes to focus when classifying methods
into the ladder. Many methods have a range of possible lev-
els of participation which is determined upon usage, which
makes the categorisation hard and error prone.

This opens up the second point for discussion: The con-
crete method for classification. This is also mentioned by
Wright et al. [37]: “The evaluation of participation on the
basis of hierarchical models is increasingly viewed critically
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because individual degrees, levels or forms of participation
must always be evaluated in the context of resources, set-
tings and the target group [translated by the author].” This
point was already mentioned before, but it is important as
the proposed Method Radar does not claim to be an evalu-
ation of a concrete executed method. While the paper pro-
poses a methodology to categorize methods into the ladder
model. This proposal only provides guidelines for decision-
making, as it is difficult to put the participation possibilities
of methods into universal rules. It is on the users to adapt
the generic method radar to the individual needs of the
target group. So it is important to find a common evaluation
ground for adding methods after implementing the radar,
but it does not have the same challenges that evaluative
approaches have.

The direct approach for improving the categorization
quality would be to evaluate the participation after each
method used. This would in theory get the methods after
each usage closer to their real level of participation. It
needs to be evaluated if considering the critics mentioned
by Wright et al. [37] it matches the estimation made by
professionals that have deeper knowledge of a target group.

The presented model is used in the domain of partic-
ipative technology development, which is a close domain
to the original technology radar. Nevertheless does it not
seem that there is any reason that it is only usable in this
domain. And the presentation in this limited space might be
unnecessary.

Besides the comments focused on the presented
Method Radar it should also be mentioned that there is
general criticism for the ladder of participation. Roger Hart
has written a critical reflection [16] on his interpretation
of the ladder model. The core contents of this critique are
summarized below. Hart himself understood the ladder as a
mere metaphor and never as the model to which itis applied
today. Therefore, he has taken a stand in his reflection
report. In this statement, he makes the following criticisms
of his metaphor:

(1) The focus is purely on projects and ignores the every-
day participation of children.

(2) It limits itself purely to describing the role of adults in
the process.

(3) The ways in which adults organize/prepare for partic-
ipation should be given equal consideration.

(4) Theladderis not meant to be a form of climbable steps
(This is why, for example, there are comments about
whether one should speak of forms rather than steps).

(5) Higher rungs in the ladder are not superior to those
below.
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Table 2: List of methods in Method Radar implementation (translated by the authors).

Number Name Source
1 Smiley feedback INTIA
2 Analog prototyping INTIA
3 Phase model of inclusive prototype development in presence INTIA
4 Escape game INTIA
5 Impulse cards INTIA
6 Photo research [22]

7 The superhero INTIA
8 Interviews [22]

9 Invention memory INTIA
10 Hospitation [22]

N User journey [22]

12 Needs cards INTIA

(6) It is not a matter of children having the last word or
making the final decisions.

(7) Children also have a power relationship with each
other (Removing adults does not create participation
at the same time).

(8) Non-participation is not synonymous with ‘had’ or
morally reprehensible.

(9) The modelisbased for the Western world and does not
correspond to all cultures (culture of individualists vs.
culture of the collective).

Many of these bullet points are also applicable to the pre-

sented Method Radar and should be recognised by a user

to understand the limitations it has. Specifically, the points
concern the Method Radar as follows:

(1) The focus of the Method Radar lies not on projects,
but on methods. It is thus more lightweight than whole
projects, but only partially helps in the everyday par-
ticipation of children.

(2) As the Method Radar relies on the ladder of partic-
ipation it does not improve the role description in
comparison to the original.

(3) The Method radar brings focus on participation in
the method decision phase and heavily improves this
point of criticism.

(4) The risk of a focus on the highest possible level of
participation, as described by Hart, exists with the
Method Radar. The reason for this is that participation
is already the focus of method selection and the model
does not provide an adequate warning of this risk on
its own.

The ring representation was also used to reduce
this effect as it does not directly encourage you to
climb up.

(5) Making clear that higher levels of participation are not
always better is not improved by the Method Radar
itself.

(6) Similar to point two the Method Radar does not
improve in critic points six to nine as it relies on the
classification given by the ladder of participation. E.g.
The Method Radar does not address the relationship in
between the target group.

6 Future directions

The presented method radar is already in use as part of
the technology development research project INTIA to cat-
egorize methods for professionals who already started a
technology development process with the INTIA suitcase. A
list of sorted methods is shown in Table 2. Nevertheless, a
more in-depth analysis of the implications of its use should
be studied. This would help to understand the thought pro-
cess applied during the usage of the Method Radar and,
therefore, if it fulfills its goals. In addition to the direct
evaluation of the radar, it should also be considered which
level of participation methods are sorted and the actual
participation after the usage. The insights gained from this
will help to better classify methods in the various participa-
tion levels. For the concrete implementation, it is planned
in the first instance to design the application with as few
barriers as possible to provide as many people as possible
with a helpful tool. This is the only way to allow people
to take the initiative for themselves. Besides increasing the
accessibility of the radar, more functions like sorting or fil-
tering to find methods easier and enrich the user experience
are still needed. In addition it would be worth to flip the
evaluation by empowering the target group. The Method
Radar provides an initial categorization based on the ladder
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of participation. The direct way of evaluation is to use one
of the ladder of participation models to evaluate the usage
and then improve the Method Radar. An alternative would
be to let the target group estimate the level of participation
after a method was used and compare it with the estimated
participation level. This gives helpful insights and brings the
Method Radar itself under the direct influence of the target
group.

7 Conclusions

This work presents a categorization system in the form of
radar for categorizing technology development methods. It
allows the categorization in one to three dimensions: rings,
segments, and the color of blips. Using the circle of decision
(translation from the author) [20], adoption of the ladder of
participation from Arnstein, as the rings, the user focus is
concentrated on the participation aspect.

Compared to alternative approaches and categoriza-
tion systems, this gives participants a high level of attention
during method selection. This attention leads to a higher
awareness of opportunities for participation.

A practical implementation of the presented radar is
provided as an open-source website that anyone can use,
extend, or adapt. The radar in use can be found under
https://intia.de/werkzeuge/methoden/ [31]. The underlying
implementation can be seen in the associated github
project under https://github.com/th-koeln-intia/intia-portal
[38]. For those who just want to use the implementation of
the radar for alternative radar representations a standalone
version with usage guide (in German) is also available under
https://github.com/th-koeln-intia/method-radar [39].
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