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Abstract

There is a set of tools that we can use to improve the results of each of the phases that con-
tinuous improvement projects must go through (8D, PDCA, DMAIC, Double diamond, etc.).
These methods use divergent techniques, which help generate multiple alternatives, and con-
vergent techniques that help analyze and filter the generated options. However, the tools used
in all those frameworks are often very similar. Our goal, in this research, is to develop a
comprehensive model that allows it to be used both for problem-solving and for taking ad-
vantage of opportunities. This protocol defines the main terms related to our research, makes
a framework proposal, proposes a rubric that identifies observable milestones at each stage
of the model and proposes the action plan to validate this rubric and the model in a given
context. The action plan will be implemented in a future research.

Keywords: protocol; problem-solving; design thinking; framework; PDCA; 8D; DMAIC; 6-
sigma; process improvement; kaizen

Introduction

Previous research has identified a set of tools that we can use to improve the results of each of the phases
that continuous improvement projects must go through (Tschimmel, 2012). As processes/problems become
more complex, more structured methods are needed to support these phases, from identifying the problem
to creating an action plan. These methods use divergent techniques, which help generate multiple alterna-
tives, and convergent techniques that help analyze and filter the generated options (Clune & Lockrey, 2014;
Smalley, 2018). Some of the most cited methods are 8D (Al-Mashari et al., 2005; Camarillo et al., 2018;
Gangidi, 2019; Realyvasquez-Vargas et al., 2020), PDCA (Alsyoufet al., 2011; Matsuo & Nakahara, 2013;
Nascimento et al., 2019; Nedra et al., 2019; Pinto & Mendes, 2017; Rafferty, 2009; Song & Fischer, 2020;
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Weietal.,2020), DMAIC (Anderson-Cook et al., 2005; de Mast & Lokkerbol, 2012; Easton & Rosenzweig,
2012; Garza-Reyes, 2015; Guo et al., 2019; Marques & Matthe, 2017; Nascimento et al., 2019) and the
double diamond (Caulliraux et al., 2020; Clune & Lockrey, 2014; Senapathi & Drury-Grogan).

Some frameworks have a specific approach to problem-solving (8D, PDCA y DMAIC) (Chavez & Miguel-
Davila, 2017; Gomez-Gasquet et al., 2018; Marin-Garcia et al., 2018; Martinez-Martinez et al., 2018;
Mazur et al., 2008; Nagi & Altarazi, 2017; Paipa-Galeano et al., 2020; Pinto & Mendes, 2017; Sanchez-
Ruiz et al., 2019; Sanchez-Ruiz et al., 2018; Van Til et al., 2009), while double diamond and other ap-
proaches linked to design thinking are geared towards discovering opportunities (Beckman, 2020; Buhl et
al., 2019; Chin et al., 2019; Dell'Era et al., 2020; Durango et al., 2017; Elsbach & Stigliani, 2018;
Geldermann et al., 2018; Mabogunje et al., 2016; Micheli et al., 2019; Mosely et al., 2018). However, the
tools used in all those frameworks, and the sequence of steps, are often very similar. In our opinion, this
creates some confusion in students when we teach how to use them. They have not just perceived the com-
mon core and the aspects that differentiate them. On the other hand, these frameworks have a limited focus
and make it unusable to cover the whole set of situations faced by a process improvement team.

Our goal in this research is to develop a comprehensive model that allows it to be used both for problem
solving and for taking advantage of opportunities. This protocol aims at: (1) defining the main terms related
to our research, (2) makes a framework proposal, (3) proposes a rubric that identifies observable milestones
at each stage of the model and (4) proposes the action plan to validate this rubric and the model in a given
context. The action plan will be implemented in a future investigation.

Background

The original definitions of problem-solving are linked to overcoming difficulties or avoiding unwanted
situations (Hoover, 1990; Isaksen et al., 2000). That is, the focus is on something that is wrong or something
that needs to be changed to return to an equilibrium situation. Therefore, the aim is trying to reduce the
distance between the current situation and the desired situation of the process (Isaksen et al., 2000). In a
broad sense, problem-solving not only applies when there is an obvious manifestation of the discrepancy
between reality and desire, but could extend to any environment where, initially, the future situation to
which these decisions have aspired is not described, and it is necessary to clarify priorities, to do explicit
things that are not fully understood, to design the purpose, decisions, and criteria by which to assess those
decisions, and/or to end up modeling how to seize an opportunity not initially expressed (Garcia-Sabater &
Garcia-Sabater, 2020; Isaksen et al., 2000; Smalley, 2018; Vernon et al., 2016).

So we can consider that there are several types of situations (Vernon et al., 2016): One, where problems are
clear and therefore a rapid and effective corrective action is needed; and another, where the problem is not
clearly defined or ambiguity is such that it is not even easy to find consensus on what can be considered a
good solution to the situation. Smalley (2018) reaches a higher level of detail, dividing 4 types of problem-
solving situations, but types 1 and 2 of its taxonomy could be simplified with the first of the situations
described and types 3 and 4 for ambiguous or undefined problems, which fit with design processes.

(o) ETRN WPOM, Vol 11 N°2 (49-68) 50



Protocol: Triple Diamond method for problem solving and design thinking. Rubric validation
Juan A. Marin-Garcia, Julio J. Garcia-Sabater, Jose P. Garcia-Sabater, Julien Maheut

In both situations, a process of analysis, synthesis, and evaluation needs to be initiated (Design Council,
2007). To do this, different frameworks have been proposed to help in the process. Let us go over some of
the main ones. We will start with those who use a single cycle of the process, which are best suited for
situations with clear problems. We will continue with those that propose two consecutive cycles and that
usually adapt well to design processes or when the problems are not clearly defined or understood at first.
From them, we will concrete our proposal of three linked cycles.

The most basic models propose a process that goes through five stages: defining the problem, analyzing the
problem, proposing solutions, evaluating the proposed solutions and, choosing a solution to be implemented
(Smalley, 2018). Within this approach, we can place frameworks that modify the number of stages by
dividing some of the original stages (Smalley, 2018). For example, there is a 6-stage model (defining the
problem, setting the goal, identifying root causes, launching countermeasures, checking results, and stand-
ardizing) that became popular around 1960 and which ended up leading to Team Oriented Problem Solving
(8D) in 1980. In 8D, a stage is added at the beginning to create the team that will work on the problem, and
another is added at the end to recognize the team (Realyvasquez-Vargas et al., 2020; Smalley, 2018).
DMAIC framework (define, measure quantitatively, analyze/determine causes, improve -reduce causes-,
control) became popular a decade later with the six sigma movement, and returns to the 5 stages, but opens
the range of application not only to specific problems but also to more ambiguous situations, such as setting
goals or satisfying customer requirements (de Mast & Lokkerbol, 2012; Gangidi, 2019; Sunder, 2016). This
puts the DMAIC at an intermediate point between the two types of situations (explicit problem vs ambigu-
ous problem) that we have discussed. However, the purely quantitative approach makes it not a pure tool
for the second type of problems.

To deal with ambiguous problems, other frameworks have been proposed since 2000. In its simplest ver-
sions, three stages are proposed, as in the 31 model (inspiration, ideation, implementation) (IDEO.org, 2012;
Tschimmel, 2012; Vernon et al., 2016). The first phase involves identifying the problem or opportunity to
work on and a preliminary data collection to know the current state of the situation. The ideation phase is
based on the synthesis/integration of the collected data and the generation of possible alternatives. The
implementation phase begins with the selection of the best proposals, followed by the creation of an action
plan, implementation, and verification of the results. Normally the stages of the third phase are done itera-
tively testing solutions until you find one that satisfies the team. This three-stage framework has undergone
an evolution in which 6 stages are set that make explicit the steps of the original 31 model (Tschimmel,
2012): understand, observe, point of view, ideate, prototype and test. The initial framework proposed by
the Design Council had many things in common with 31, but it was realized in 5 stages (Design Council,
2007; Smalley, 2018): define the problem, understand the problem, think about the problem, develop an
idea, detail a design, and test. They subsequently evolved in 2005 into the double diamond framework
(Clune & Lockrey, 2014; Design Council, 2007; Senapathi & Drury-Grogan; Tschimmel, 2012), based on
4 phases: discover, define, develop, deliver. The main contribution of this framework is that it alternates
divergent phases (discover and develop) with converged phases (define and deliver).

Given the similarities between the different frameworks, it seems clear that, whatever the situation, the first
step should always be to select the problem on which to work and define it explicitly and clearly. Subse-
quently, we will have to understand the problem and select what are the main criteria that will allow us to
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identify if we have achieved a satisfactory result. Finally, we will have to find a way to meet those criteria.

Each of these three large blocks of work consists of divergent thinking thought activities, followed by

convergent thinking and finished with an explicit statement that serves as input for the next block. At the

end of the process, the explicit statement takes shape in an action plan.

y ~ \ ( lssues; ¥ 1la ™ ﬁotive §q 0" & Solut. s1 |
-‘-,-_"'- ) : ) i i o
\‘l : A ’ A ;
T et ; w - ‘,vﬂotlve Sn e - Solut. sm - Interim Final
A Altng S

Figure 1.- Triple diamond framework (source: authors)
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Summarizing all of the above, we propose the triple diamond framework (Figure 1) as an extension and

adaptation of the double diamond proposed by the British Design Council (Clune & Lockrey, 2014; Design
Council, 2007; Tschimmel, 2012). For this proposal we have integrated ideas present in 31, DMAIC, and
8D (Cheng & Chang, 2012; Doran, 1981; Scholtes et al., 2003; Shahin & Mahbod, 2007; Suarez-Barraza
& Rodriguez-Gonzalez, 2015; Tapping, 2008; Tschimmel, 2012):

1.

Explore/discovery: the first triple diamond part represents the improvement project’s initial diver-
gent part. This is an exploratory/discovery phase. Here the improvement team will seek possible
areas or themes on which to work. It is a matter of identifying possible issues/concerns (problems
or opportunities) related to the set improvement focus.

Choose challenge: the first diamond’s second part is a converging task in which the issues identi-
fied in the previous phase are prioritized using a clearly explicit criterion. As a result, a limited
number of issues are selected. These will be dealt with by the improvement team. Other issues will
be ruled out or recorded and kept until priorities are re-assessed.

Define: this step closes the first diamond and helps the second diamond to start. It consists in
clearly defining and specifying all the selected issues on which later work is done. If the work
team is dealing with problems, using techniques like “Is/Is not matrix” can be very useful for
defining problems clearly and explicitly. This technique also helps to summarize the available
information and make any gaps that need to be overcome in the next step emerge. If opportunities
are being dealt with, only their generalist description can be made in this phase. This is done by
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clarifying objectives and linking them to the expected outcomes by describing the current situa-
tion, plus other aspects to consider, e.g., establishing the desired tasks, requirements, or character-
istics. Hence the group will obtain a framework with which to prepare proposals.

Understand: this step opens the second diamond’s first phase, which is once again a divergent
phase when the information available for all the selected issues is collected. It will often be nec-
essary to collect new information to bridge the gaps to define the issue. To do so, feedback between
the Definition and the Understand steps frequently occurs as the definition of the issue is com-
pleted or specified. Moreover, new information requirements may appear to complete the under-
standing of the issue. If the work team is dealing with problems, it should explore the root causes
of each problem and not only focus on signs. When the focus is opportunities, perhaps using qual-
itative techniques, like observation, interviews, or empathy maps, is recommendable to draw up a
list of different user requirements.

Focus: the second diamond ends with a converging task in which the causes, or requirements, to
be worked on in the third diamond are selected using a set of criteria. This selection must be based
on the data collected in the “Understand” step. Successful selection depends, to a great extent, on
the scope, or cover of the maximum quantity of possible causes/ requirements, the different point
of view of related stakeholders, and on the quality of the collected information

Target definition: this step closes the second diamond and it clearly and specifically describes the
goals so that they are Specific, Measurable, Achievable, Relevant and Time-bound (SMART); or
the requirements that the team wants to achieve with the solutions that will be proposed in the next
phases. It must also define the criteria by which the alternatives generated in the 7th phase will be
selected. These criteria must be aligned with the goals/requirements that are intended to be
achieved. Using storytelling tools may help in this phase, given their visual/graphic format, to
create a representation of the series of problems/opportunities shared by everyone in the group.
Develop: a new divergent step starts with the third diamond. Here many alternatives are generated
for each of the selected reasons that act as a focus to base the group’s creativity on. All previous
efforts made are catalyzed in this phase and projected toward proposing possible solutions. Some
alternatives will simply be intuition, and others may be impossible ideas, but act as a lever to create
new ideas. Some alternatives may be directly applied as solutions. The most important point in
this step is to open as many possibilities as possible without worrying if they are feasible. Deferred
judgment techniques (e.g., any of the five brainstorming versions or lateral thinking) or techniques
for the systematic opening of alternatives, like the "morphological matrix" or the "concept fan",
are very suitable in this phase.

Design & filter: the converging part of the third diamond begins by filtering the alternatives in the
previous step. To do so, the team applies the criteria, requirements or desired characteristics es-
tablished in the “Target definition” phase. With the filtered alternatives, a series of solutions is put
forward, which may appear from a combination of several, or by improving, or modeling original
ideas, e.g., enhancing positive aspects or cushioning negative ones. Using prototypes or pilot trials
may considerably help in this phase.

Deliver: this is the output (deliverable), where the final proposals are included in an action plan
(tasks, dates, people in charge, participants, budget (resources and costs), and training plan). This
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plan contemplates all the steps from launching, implementation, verifying outcomes and modifi-
cations (if necessary), to standardization and diffusing the solution. This action plan can be well-
established in a “business case” that explicitly mentions required investments, the return expected
from them, staff training, and risk management

Research objectives
The objectives of this research are:

1. To propose a framework that integrates the stages for problem-solving and taking advantage of
opportunities (proposal included in this paper)

2. To validate a rubric to verify the degree to which each stage of the model has been covered (future
research applying this protocol)

Expected contribution

Our proposal offers a framework that can be applied in different contexts where it is intended to innovate,
either continuously (individually or through improvement groups) or even radically. Whether innovation
has to do with solving a problem or seizing an opportunity (Clune & Lockrey, 2014; Smalley, 2018).

In addition, we believe that the rubric can encourage the application of the framework, facilitating the
training of the people involved and guiding on the tasks to be carried out at each stage (Vernon et al., 2016).

Finally, this protocol allows other researchers to replicate the validation of the rubric or the model, and
extend it to other contexts (Clune & Lockrey, 2014; Smalley, 2018).

Methodology

To check if the framework is viable and fulfills the function for which it is designed, we have created a
rubric (tablel for the English version, annex 1 for the Spanish version) that we will apply in two different
situations.

e Situation A: Students will be asked a case that represents an explicit problem-solving situation
(Garcia-Sabater, 2020)

e Situation B: A case will be raised that represents a situation with an ambiguous problem, where
something new needs to be designed to seize an opportunity (Marin-Garcia, 2020)

We will check if different raters (different teachers or different students) converge on the grades awarded
with the rubric. In addition, we will see if the rubric is able to discriminate the process of teamwork, by
comparing the triple diamond rubric results with the results of applying a rubric designed to plot problem-
solving processes based on the 8D framework (Annex 2 for the English version and Annex 3 for the Spanish
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version). Finally, we will analyze the experience of participants through their answer to an open question

survey about the usefulness of the triple diamond by comparing it to its way of solving problems before

knowing the triple diamond framework.

The data will be obtained with master's and MOOC (Massive Online Open Courses) students, to fit a profile
of people with some work experience (even if it was in internship contracts).

Table 1. Rubric (English) for triple diamond framework

Criterion Insufficient Low | Medium High Excellent

01 Explore Only explores one problem & | Some possible themes are & Many themes are dealt with
or opportunity to deal with dealt with, but not many (or that consider the problem
(probably the obvious one in they do not match reality) and the company’s reality
the description) (“p” is many times greater

than “r”)

02 Choose There are no explicit criteria & Only uses elemental prioriti- 14 It suitably justifies the

Challenge to filter. No evidence for zation techniques, and with choice of the prioritization
having suitably used a multi- no justification. But criteria technique (simple or ad-
ple vote, Idea-Rating-Sheets used are clear. vanced) and properly uses it
or any technique to priori- to reason decision making.
tize (Pareto, PACE, Decision The selection process is co-
matrix). The analyses are herent.
completely inadequate, or
the results have been drawn
without respecting the
methodology or a suitable
protocol

03 Define Not clear about what to deal <& | The description of the situa- & It clearly explains in detail
with or the problem /oppor- tion has been left to one what is being attempted to
tunity to be solved. Unsuita- side and there are some be achieved and how it goes
ble description of the com- gaps (but it can be more or about it. What the project
pany’s initial situation (its less understood). What is to contributes to the organiza-
problems and context) be accomplished is known, tion or studied area comes
and/or the area or process but it is not properly speci- over clearly. The description
to deal with. Information is fied or how this will be done of all the problems is excep-
confusing or too superficial. is not clear tional: it is clear and quite
No advantages or expected complete (use of Is/Is not or
results are discussed. The in- 5W/1H). It establishes the
dicators to be taken to eval- requirements and desired
uate the results or criteria to characteristics after im-
be followed to choose provement
among alternatives are nei-
ther mentioned nor justified

04 Understand No drawing is offered to de- <& | The diagram/s more or less & The diagram/s is/are quite

scribe the process, nor rele-
vant or reliable data. No evi-
dence for having used 5-
Whys or fishbone diagrams
or empathy maps or similar.
No evidence for having
taken data to quantify the
effect of the root causes or
stakeholders’ interest in re-
quirements. At the most,
data collection has been in-
adequately planned

help/s to understand the
process. Some data or infor-
mation are/is lacking. The
fishbone diagram (or list of
root causes/requirements) is
too simple or too brief

clear and allow/s the pro-
cess to be well understood.
There are sufficient
data/facts to make subse-
quent decisions. Data are
suitable for the pursued ob-
jectives. The root cause
analysis or point of views of
related stakeholders are
quite complete.

(sum of f1 to fris many
times greater than “n”)
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05 Focus There are no explicit criteria Criteria used are clear. It It adequately justifies the
to filter. No evidence for uses only elemental prioriti- choice of the prioritization
having suitably used a tech- zation techniques that are technique (simple or ad-
nique to prioritize causes or not justified. At least an Af- vanced) and uses it correctly
requirements. The analyses finity diagram or similar for reasoned decision mak-
are totally inadequate, or tools is applied. There is a ing related to causes or re-
the results have been taken list of causes to fix or re- quirements. The selection
without respecting the quirements to satisfy with procedure is coherent. The
methodology or a suitable clear description description of all the causes
protocol. Inadequate de- is exceptional: clear and
scription of all the selected quite complete. It identifies
causes or needs the characteristics pursued

for the opportunity and the
user requirements that it at-
tempts to cover

06 Target defi- No goal definition. No ex- Uncomplete SMART (spe- SMART goal definition. Clear

nition plicit criteria to use in phase cific, measurable, achieva- and coherent criteria
8. No alignment between ble, relevant, time bound)
criteria and goals or require- goal definition (there are
ments some gaps). Although it is

more or less comprehensive,
it is not clear that the se-
lected criteria are repre-
sentative of the situation

07 Develop No mention about the dif- There are a moderate num- It offers many alternatives
ferent considered alterna- ber of alternatives for the for the solution, quite a few
tives. No evidence for having solution (6-15,) most of of them are creative, and
done brainstorming or used which are obvious or con- some are even irrational.
any lateral thinking tech- ventional solutions (sum of g1 to gn is many
nique to produce ideas times greater than “m”)

08-Filter No mention about criteria It uses only elemental priori- It suitably justifies the

for selection alternatives. No
evidence for having ade-
quately used a technique to
prioritize. No evidence for
having modeled/com-
bined/or promoted ideas.
The proposed solutions do
not answer the problem or
the formulated requirement,
and no contingency plans to
do so are mentioned. No of-
fer to explain the causes of
the successful or unsuccess-
ful intervention

tization techniques with no
justification. Ideas are mod-
eled with no criterion or are
based on no clear methodol-
ogy. Adequate conventional
solutions are proposed

choice of the prioritization
technique (simple or ad-
vanced) and correctly uses it
for making reasonable deci-
sions. The way the problem
has been solved is quite
clear and coherent. It pro-
poses a set of solutions that
derive from the combina-
tion, the improvement or
from modeling the original
ideas. For example, promot-
ing positive aspects or re-
ducing negative ones. It
demonstrates the use of
prototypes or pilot trials.
The results and reasons for
success are interpreted or
explained. It proposes inno-
vative/original solutions to
satisfactorily respond to re-
quirements
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9 Deliver No evidence for having de- The presented action plan is It provides action that is
vised an action plan with not technically perfect. The compatible with the PDCA
scheduled activities, nor is obtained results are com- approach. It includes tasks,
there any presentation of pared with the initial situa- the people in charge, dates,
something that intends to tion, but the alternative ex- what will be measured to
be an action plan, but it is no planations to the know if the task has been
such plan. This is superficial unforeseen results or limita- completed, budget and
and/or contains mistakes tions have not been finished training activities. The ob-
and large gaps. No discus- very well. tained results are compared
sion about other possible No mentions required re- with the initial situation. It
forms of action, or about the sources, investments, staff provides alternative expla-
results that could be ob- training, or the return ex- nations for unexpected re-
tained with them. The limi- pected from implementa- sults and limitations are indi-
tations of the selected solu- tion. No risk management cated. A risks plan exists.
tion and the data collected plan is shown Costs and returned invest-
for the analysis are not pre- ment have been estimated
sented. How the problem re-
mains is unclear. No sign of
the objectives having been
met

10 Visual The document is too long, The document is easy to un- The storyboard is quite
messy, or cumbersome derstand, but is barely visual clear, visual, intuitive, and

or denser than necessary easy to follow. Use of story-
telling tools for visual repre-
sentation of the process fol-
lowed by the group

Workplan

In Table 2 we present the workplan to complete the research.

Table 2. Workplan

Task

Date

Master course data collection

September-December 2021

Master data analysis February 2022
MOOC course data collection September 2021
MOOC data analysis January 2022
Paper submission May 2022
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Annex 1. Rubric (Spanish) for triple diamond framework

dencia de que se haya realizado un
5-Whys y diagrama de espina de
pescado. No hay evidencia de que
se haya realizado una toma de da-
tos para cuantificar el efecto de las
causas raiz o interés de los requeri-
mientos para las personas afecta-
das. Como mucho se ha planifi-
cado, de manera INADECUADA, la
toma de datos

menos el proceso. Hay al-
gunas carencias de datos
o informacion. El dia-
grama de espina de pes-
cado (o lista de causas
raiz o de requerimientos)
es demasiado simple o
breve

Criterio | Insuficiente Bajo | Medio Alto | Excelente
01 Ex- Sélo considera un problema u & Se abren algunos posibles & | Se abren multiples temas, con-
plore oportunidad a abordar (probable- temas, pero no demasia- siderando el problemayy la
mente el evidente en el enunciado) dos (o no ajustados a la realidad de la organizacion (“p”
realidad) es mucho mayor que “r”)
02 No muestran explicitamente los & Utiliza solo técnicas de & | Justifica, adecuadamente, la
Choose | criterios usados para filtrar. No hay priorizacién elementales eleccion de la técnica de priori-
Chal- evidencia de haber usado adecua- sin justificar, pero los cri- zacion (simple o avanzada) y la
lenge damente un voto multiple o Idea- terios usados estdn claros usa correctamente para tomar
Rating-Sheets o alguna técnica decisiones razonadas. el proce-
para priorizar (Pareto, PACE, Ma- dimiento de seleccion es cohe-
triz de decisidn). los analisis son to- rente
talmente inadecuados, o lo resulta-
dos se extraen sin respetar la
metodologia o el protocolo ade-
cuado
03 De- No se tiene claro de qué va a tratar & La descripcién de la situa- & | Explica claray detalladamente
fine o el problema/oportunidad a resol- cién la ha dejado en un qué se busca conseguir y como.
ver. Descripcién inadecuada de la segundo plano y presenta Queda claro cual es el aporte
situacién inicial de la empresa (sus algunas lagunas (aunque del proyecto para la organiza-
problemas y contexto) y/o del area mas o menos se puede cién o drea analizada Descrip-
o proceso a tratar. Informacién entender). Se sabe lo que cién excepcional de cada uno
confusa o demasiado superficial. quiere conseguir, pero no de los problemas: es claray
No se argumentan las ventajas o acaba de concretarlo o no muy completa (uso de Es/no Es
resultados esperados. No se co- estd claro como se hara 0 5W/1H). Establece los requisi-
mentan ni justifican los indicadores tos y caracteristicas deseadas
que se van a tomar para evaluar tras la mejora
los resultados o los criterios que se
seguiran para elegir entre alterna-
tivas
04 Un- No muestra ningun dibujo que des- & | Sise muestran diagramas, & | Sise muestran diagramas, son
der- criba el proceso. Tampoco hay da- permiten entender, mas o muy claros y permiten com-
stand tos relevantes o fiables. No hay evi- prender el proceso muy bien.

Hay datos/hechos suficientes
para tomar las decisiones pos-
teriores. Los datos son adecua-
dos para los objetivos de perse-
guidos. La lista de causas raiz, o
puntos de vista de las personas
afectadas es muy completo (la
suma de f1 a fr es mucho ma-
yor que “n”)
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05 Fo- No muestran explicitamente los & Los criterios usados para Se justifica adecuadamente el
cus criterios usados para filtrar. No hay decidor estan claros. Pero modo de priorizacién usado
evidencia de haber usado adecua- se usan solo técnicas de (simple 0 avanzado) y se usa
damente alguna técnica para prio- priorizacion elementales, correctamente para tomar las
rizar. los andlisis son totalmente sin justificar por qué no es decisiones necesarias. El pro-
inadecuados, o lo resultados se ex- adecuado usar unas mas ceso de seleccion es coherente.
traen sin respetar la metodologia o sofisticadas. Se presenta La descripcion de las causas (o
el protocolo adecuado. Descripcion un diagrama de afinidad requerimientos) es excelente:
incompleta o inadecuada de las (o alguna técnica con el clara, completa y exhaustiva
causas o necesidades seleccionada mismo objetivo). Existe
una lista de causas a re-
solver o requisitos a satis-
facer que estan clara-
mente descritos
06 Tar- No hay una definicién de los objeti- & La definicidn de objetivos Definicion de objetivos SMART.
getdef- | vos que se persiguen ni se comen- en formato SMART (espe- Criterios claros y coherentes
inition tan los criterios que se usaran en la cificos, medibles, alcanza-
fase 8 (filter). No hay coherencia bles, relevantes, acotados
entre los criterios y los objetivos o en el tiempo) es incom-
requerimientos de la situacion pleta y faltan algunos de-
talles. Los criterios que se
usaran en la fase 8 son
mas o menos completos,
pero no esta claro si son
relevantes para la situa-
cion
07 De- No se comenta ni aporta datos de & Hay un nimero mode- Hay un nimero muy elevado de
velop las diferentes alternativas de solu- rado de alternativas de alternativas de solucidn, bas-
cién barajadas y los motivos de solucién (6-15) y en su tantes de las cuales son creati-
eleccion. No se muestra evidencia mayoria son soluciones vas, o incluso algunas descabe-
de haber realizado una tormenta obvias o convencionales lladas. La suma de g1 a gn es
de ideas o alguna técnica de pensa- mucho mayor que “m”
miento lateral para la generacién
de ideas.
08-Fil- No se comentan los criterios usado & Utiliza solo técnicas de Justifica, adecuadamente, la
ter para seleccionar alternativas. No priorizacién elementales eleccion de la técnica de priori-

hay evidencia de haber usado ade-
cuadamente alguna técnica para
priorizar. No hay evidencia de ha-
ber modelado/ combinado/ o po-
tenciado ideas. Las soluciones pro-
puestas no consiguen dar
respuesta al problema o necesidad
formulada y no se comentan pla-
nes de contingencia para ello. No
explica las causas del éxito o del
fracaso de la intervencion reali-
zada.

sin justificar. El modelado
de ideas se hace sin un
criterio o metodologia
clara. Se proponen solu-
ciones tradicionales adec-
uadas

zacion (simple o avanzada) y la
usa correctamente para tomar
decisiones razonadas. Queda
claro cémo se ha resuelto el
problema y es coherente. Pro-
pone un conjunto de soluciones
que derivan de la combinacidn,
la mejora o modelado de las
ideas originales. Por ejemplo,
potenciando los aspectos posi-
tivos o reduciendo los negati-
vos. Demuestra el uso de pro-
totipos o ensayos piloto. Se
interpretan o explican los resul-
tados y los motivos de éxito.
Propone soluciones innovado-
ras/originales para responder
satisfactoriamente a las necesi-
dades
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9 De- No hay evidencia de haber creado El plan de accién presen- Hay un plan de accién compati-
liver un plan de accién con la programa- tado no es técnicamente ble con el enfoque PDCA. In-
cién de actividades, o se presenta perfecto. Se comparan los cluye tareas, responsables, fe-
algo, que pretende ser un plan de resultados obtenidos con chas, qué se medird para saber
accion, pero no lo es. Superficial la situacidn inicial, pero si la tarea estd completada,
y/o con errores o grandes lagunas. las explicaciones alterna- presupuesto y actividades de
No existe discusidn de otras posi- tivas a resultados no pre- formacidn. Se contrastan los re-
bles vias de accién y los resultados vistos o las limitaciones sultados obtenidos con la situa-
que se podrian obtener con ellas, o no estan del todo bien cidn inicial. Hay explicaciones
no se exponen las limitaciones de acabadas. No se comen- alternativas para los resultados
la solucidn elegida o los datos to- tan las inversiones, recur- no esperados y se indican las li-
mados para el andlisis. No queda sos necesarios, formacion mitaciones. Existe un plan de
claro como ha quedado el pro- para la implementacién o riesgos y una estimacion de
blema. No se demuestra que se ha- los resultados esperados costes y retorno de la inversion
yan cumplido los objetivos de la misma. No hay un
plan de riesgos.
10 Vis- El documento es denso, desorde- El documento es facil de Guion muy claro, visual, intui-
ual nado o farragoso entender, pero es poco tivo y facil de seguir. Se usan
visual o mas denso de lo técnicas de “storytelling” para
necesario la representacion visual de pro-
ceso seguido por el grupo en la
resolucion del problema

Annex 2. Rubric (English) for Group Problem Solving (GPSeng)

0 points 1 point 2 points 3 points 4 points
01-Define the Does not show The situation is It is more or less com- It is quite easily un- | The descrip-
problem. Using that the Is/Is not poorly described | prehensible derstood tion is excep-
the “Is/Is not” technique has and cannot be tional, clear
technique been used understood and most com-

plete

02-Draw a dia-
gram of the
process (flow
chart or Swim-

Does not show
any drawing that
Describes the

There is at least
one diagram, but
the process can-

The diagram/s allow/s
the process to be more

The diagram/s is/are
very clear and allow
the process to be

lane, or VSM, not be under- or less understood.

or SICOPo work. | Process stood well understood
flow)

03-Symbols of There is no It does not use The employed symbols

the presented dia- | drawing standard sym- are correct

grams (if no
drawing of the di-
agram of the pro-
cess exists, mark
the option “no
drawing”)

bols for this type
of diagram

04-Identify the
Root Causes

There is no evi-
dence that 5-
Whys and a fish-
bone diagram
has been used

The fishbone di-
agram does not
follow the rec-
ommendations
of how it must
be drawn

The fishbone diagram
is too simple or brief

The fishbone dia-
gram is very well
done
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05-Data collec-
tion

There is no evi-
dence that data
collection has
been done to
quantify the ef-
fect of the root
causes. Data col-
lection has been
improperly
planned at the
most

Data collection
has been SUIT-
ABLY planned,
but it provides
no data

The data collected to
quantify the impact of
the root causes are in-
complete or inadequate

Sufficient data are
presented (for the
context the exercise
is done in) to quan-
tify the root cause
of the problem.

06- Pareto and/or
PACE diagram
and/or Decision
Matrix to
prioritize

prob-
lems/causes/op-
tions

No Pareto or
PACE diagram,
nor a decision
matrix, is pre-
sented

A diagram/ma-
trix is presented
that attempts to
be a Pa-
reto/PACE dia-
gram/decision
matrix, but this
is not the case

The presented
Pareto/PACE diagram
or the Decision matrix
is not

technically perfect (it
does not assess the
data, but how it was
built)

The presented dia-
gram/matrix

is technically per-
fect (without as-
sessing data, but
how it was built)

07-Generate alter-
natives of solu-
tions

There is no evi-
dence that brain-
storming or any
lateral thinking
technique to cre-
ate

ideas have been

Barely any alter-
natives of the
solution (2-5)

There are a moderate
number of

alternatives of the solu-
tion (6-15), and most
are obvious or conven-
tional solutions

There are many al-
ternatives of the so-
lution (more than
15) and most are
obvious or conven-
tional

There are
many alterna-

tives of the so-

lution, some
of which are
creative or

even impossi-

done. ble.
08-Affinity dia- No affinity dia- A diagram is The affinity diagram The affinity dia- The affinity
gram gram is provided | shown of a dif- contemplates fewer gram uses 20 ideas diagram uses
ferent subject to | than 20 of the ideas on or more, but is 20 ideas or
that requested the list of alternatives somewhat confusing | more and is
clear

09-Select ideas to
be implemented

There is no evi-
dence of having
used a multiple
vote or Idea-Rat-
ing-Sheets

There is evi-
dence that a
multiple vote or
Idea-Rating-
Sheets has/have
been used, but
is/are confusing
or illegible or
carelessly pre-
pared documents
are provided

A multiple vote or
Idea-Rating-Sheets
has/have been correctly
used

There is evidence
that a multiple vote
or Idea-Rating-
Sheets has/have
been exceptionally
used (most com-
plete, with many
participants repre-
senting all those in-
volved; well-docu-
mented, etc.)

10-Model ideas

There is no evi-
dence for having
modeled/com-
bined/promoted
ideas

Ideas are mod-
eled, but not ac-
cording to any
clear criterion or
methodology

It has been suitably jus-
tified that it is not nec-
essary, or the infor-
mation about a multiple
vote, Idea-Rating-
Sheets or other stages
in the process have
been used to model
ideas.
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11-Action plan

There is no evi-
dence for having
created an action
plan with sched-
uled activities

Something that
intends to be an
action plan is
presented, but it
is no such thing

The presented action
plan is not technically
perfect (it does not as-
sess data, but how it
has been devised)

The presented ac-
tion plan is techni-
cally perfect (in-
cludes tasks,
responsible people,
dates, what is to be
measured to know if
the task has been
completed; it does
not assess the data,
but how it has been
devised)

12-Documents of
Process 8D as
OPL

No information
is presented as a
“graphical
script” inspired
in OPL

Information is
presented as a "
graphical
script”, but
phases D1 to D3

Information is pre-
sented as a " graphical
script,” but phases D4
to D7are not clearly
understood

A most complete "
graphical script " is
presented that re-
spects the OPL phi-
losophy

are not clearly
understood

Annex 3 Rubric (Spanish) for Group Problem Solving (GPSsp)

0 puntos 1 puntos 2 puntos 3 puntos 4 puntos
01-Definicion del pro- No muestra que ha | La situacion estd po- | Mas o menos se | Se entiende Descripcion
blema. Uso de la técnica usado la técnica bremente descrita, puede entender bastante bien excepcio-
“Es/No es” Es/no Es no se entiende nal, es clara

y muy com-
pleta
02-Dibujo del diagrama El/los dia- Ellos dia-
grama/s es
de ., grama/s
. No muestra ningin | Hay, al menos, un . muy claro y
proceso (diagrama de P . permite enten- -
. . dibujo que diagrama, pero no se . permite
flujo, o Swimlane, o . S der, mas o

describa el proceso | entiende el proceso comprender el
VSM, menos el pro- oceso
o SICOPo work-flow) ceso. p .

muy bien

Los simbolos
utilizados son
los correctos.

No usa los simbolos
estandarizados para
este tipo de dia-
grama

03-Simbolos de los dia-
gramas presentados (si no
hay dibujo de diagrama
de proceso, marca la op-
cion "no hay dibujo")

No hay dibujo

04-Identifica Causas Raiz El diagrama de
espina de pes-
cado esta muy

bien realizado

El diagrama de es-
pina de pescado no
se atiene a las reco-
mendaciones de
cémo debe dibujarse

El diagrama de
espina de pes-

cado es dema-

siado simple o

breve

No hay evidencia
de que se haya rea-
lizado un 5-Whys
y diagrama de es-
pina de pescado

(o) ETRN WPOM, Vol 11 N°2 (49-68) 66



Protocol: Triple Diamond method for problem solving and design thinking. Rubric validation

Juan A. Marin-Garcia, Julio J. Garcia-Sabater, Jose P. Garcia-Sabater, Julien Maheut

05-Toma No hay evidenciade | Se ha planificado Los datos tomados Se presentan datos su-
de datos que se haya realizado | ADECUADAMENTE | para cuantificar el ficientes (para el con-
una toma de datos la toma de datos, pero impacto de causas texto de este ejercicio)
para cuantificar el no se aportan los datos | raiz son incompletos | para cuantificar la
efecto de las causas o inadecuados causa raiz del pro-
raiz. Como mucho se blema.
ha planificado, de
manera INADE-
CUADA, la toma de
datos
06-Dia-
grama de
Pareto y/o El diagrama de
PACE y/o . Se presenta un Pareto/PACE o Ma- | El diagrama/Matriz
. No se presenta ni . . .
Matriz de . diagrama/matriz, que triz presentado es
- diagrama de i
decision . pretende ser de presentado no es técnicamente perfecto
o Pareto, ni diagrama . -
paraprioti- | o ~p” o Pareto/PACE/matriz técnicamente per- (no valores los datos
zar 0 s de decision, perono lo | fecto (no valores los | sino como se ha cons-
matriz de decision . . .
proble- es datos sino cémo se truido)
mas/cau- ha construido)
sas/opcio-
nes
Hay un ni-
mero ele-
No se muestra evi- , , vado
. Hay un ntimero Hay un niimero ele-
dencia de de alterna-
. moderado de alter- vado .
07-Genera- | haber realizado una . o . tivas de
. . . nativas de solucion de alternativas de solu- -
cion de tormenta de ideas o apenas hay alternativas o . solucion,
. . -, (6-15) y en su mayo- | cion (mas de 15)y, en
alternativas | alguna técnica de de solucion (2-5) . ! . algunas de
.y - ria son todo solucio- | su mayoria, son todo
de solucion | pensamiento lateral - . . las cuales
- nes obvias o conven- | soluciones obvias o .
para la generacion de . . son creati-
- cionales convencionales .
ideas. vas o in-
cluso im-
posibles.
08-Dia- No se muestra nin- Se presenta un dia- El diagrama de afi- El diagrama de afini- El dia-
grama de gun diagrama de afi- | grama de un tema dife- | nidad contempla dad usa 20 o mas de grama de
afinidad nidad rente al solicitado menos de 20 de las las ideas, pero es un afinidad
ideas de la lista de poco confuso usa 20 o
alternativas mas ideas
y es claro
09-Selec- No hay evidenciade | Se muestra que se ha Se muestra que se ha | Se muestra que se ha
cion de haber usado un voto usado el voto multiple | usado el voto multi- | usado el voto multiple
ideas aim- | multiple o Idea-Ra- o Idea-Rating-Sheets ple o Idea-Rating- o Idea-Rating-Sheets
plantar ting-Sheets pero de manera con- Sheets de manera de manera excepcional
fusa o con documentos | correcta (muy completa, con
ilegibles o poco cuida- muchos participantes
dos que representan a to-
dos los implicados,
bien documentada ...)
10-Mod- No hay evidenciade | el modelado de ideas se justifica adecua-
elado de haber mode- se hace sin un criterio damente que no es
ideas lado/combinado/po- o metodologia clara necesario, o se ha
tenciado ideas usado la informa-
cion de voto multi-
ple, Idea-Rating-
Sheets u otras etapas
del proceso para mo-
delar las ideas.
(o) ETRN WPOM, Vol 11 N°2 (49-68) 67



Protocol: Triple Diamond method for problem solving and design thinking. Rubric validation

Juan A. Marin-Garcia, Julio J. Garcia-Sabater, Jose P. Garcia-Sabater, Julien Maheut

11-Plan de
accion

No hay evidencia de
haber creado un plan
de accion con la pro-
gramacion de activi-
dades

Se presenta algo, que
pretende ser un plan de
accion, pero no lo es

El plan de accién
presentado no es téc-
nicamente perfecto
(no valores los datos
sino como se ha
construido)

El plan de accién pre-
sentado es técnica-
mente perfecto (in-
cluye tareas,
responsables, fechas,
qué se medira para sa-
ber si la tarea esta
completada...; no valo-
res los datos sino
cOomo se ha cons-
truido)

12-Docu-
mentacion
del proceso
8D en for-
mato OPL

No se presenta la in-
formacion como un

"guion grafico" ins-

pirado en OPL

Se presenta la informa-
cioén como un "guién
grafico" pero no se en-
tiende con claridad las
fases D1 a D3

Se presenta la infor-
macién como un
"guion grafico" pero
no se entienden con
claridad las fases D4
a D7

Se presenta un "guién
grafico" muy completo
respetando la filosofia
de las OPL
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