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Abstract. Organizations face a constant changing environment and organizational problems arise.
Effective knowledge management is a challenge that managers have to address. A learning envi-
ronment can support organizations and connect the right individual to the right problem. This
exploratory study examines the factors contributing to problem solving in organizational settings.
A theoretical foundation on problem solving, personality traits and the distinction between well-
structured and ill-structured problems will lead to a comprehensive view on the field. An extensive
questionnaire aimed at managers will answer the question whether individual personal factors in-
fluence the usage of different problem solving strategies and whether well-defined and ill-defined
problems are approached in a different manner. This research provides a framework for further
research, building on the results that show that there is a difference in the utilization of problem
solving strategies for different types of problems and that individual factors play a minor role.
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1 Introduction

Organizations face a constant changing environment due to challenges such as globalization and digi-
talization. With these challenges, organizational problems arise and effective knowledge utilization is a
challenge that managers have to address in order to cope with this environment (Becker, 2001). Research
in the field of knowledge management has improved the understanding of different aspects in the field,
including transfer of knowledge (Argote & Ingram, 2000; Argote et al., 2000; Szulanski, 1996), social
aspects (Brown & Duguid, 2000), and knowledge creation (Nonaka & Takeuchi, 1995; Nonaka & Toyama,
2003). There are however – although findings in research have enabled managers to develop approaches
for organizational knowledge management problems – still some gaps that need to be addressed.

One of the gaps concerning knowledge management concerns the dispersion of knowledge. The glob-
alization and virtualization challenges emphasize this issue even more (Becker, 2001). From an organi-
zational perspective, dispersed knowledge is a situation when knowledge is fragmented amongst various
sources, and one distinct truth is not present (Hayek, 1945); a various amount of sources (people) possess
different knowledge. Becker (2001) argues that knowledge dispersion has two main effects on the orga-
nization. First of all, there is an increase in resource requirements as more fragmented elements have to
be drawn together, repeatedly. Secondly, the issue of in-transparency arises, as too many elements will
lead to actors losing overview. Fransman (1998) argues that knowledge asymmetries arise, resulting in
differences in knowledge and capabilities according to individual development opportunities. These op-
portunities differ per actor in the organization and make integration of knowledge more difficult. Tsoukas
(1996) argues that uncertainty is another consequence of knowledge dispersion. Organizations are faced
with radical uncertainty; they are structurally unaware of knowledge requirements. The knowledge is
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distributed in such a way that it is indeterminate; nobody in the organization knows in advance what
that knowledge is or needs to be. Minkler (1993) specifies by stating that when knowledge is shattered
across the organization, a decision-maker cannot determine all relevant alternatives and outcomes up-
front. What is important here is that no single actor in the organization 1) has all relevant knowledge
and 2) has access to all relevant knowledge.

This paper argues that a learning environment for organizations might tackle the problem of dispersed
knowledge. This has been demonstrated by others; Cohen & Levinthal (1990) argue that the problem
of knowledge dispersion is linked to communication structures, Nahapiet & Ghoshal (1998) suggest to
create information channels through which knowledge can be attained, and Tsoukas (1996) suggests to
develop ways to complement and connect knowledge of individuals.

The context of learning is undergoing a massive change. Employees tend to repeatedly change careers
and workplace throughout their life. The concept of traditional learning is no longer applicable in the
new world of life-long learning, where the roles of sender and receiver are changing (Zhang & Nunamaker,
2003).

In the knowledge economy, employees need to improve their knowledge and skills constantly to elevate
their career development. With the introduction of e-learning, employees have the opportunity to be
provided with continuing education. A number of organizations have adopted e-learning as their main
means of providing information and education (Jan et al., 2012).

In literature regarding human resource, e-learning environments are considered a training medium
(Salas et al., 2002), learning environment (DeRouin et al., 2005), or as a means to provide detailed
instructions (Burgess & Russell, 2003). E-learning is beneficial for both organizations and employees.
Organizations can reduce the costs of training (by altering teaching availability), increase its availability,
and integrate different types of learning sources (Gascó et al., 2004; Wilson, 2004; Little, 2001). Employees
have access to courses on demand (Burgess & Russell, 2003), have the ability to adjust courses based on
their own requirement (Ely et al., 2009), and can choose favorite learning styles (Zhang et al., 2004).

Learning in the sense of learning is one attribute of a learning platform, two others are introduced
by Abcouwer & Takács (2018); the marketability tool for individuals and the co-creation facility. The
marketability tool is designed to allow individuals in an organization to present themselves, in order to
show the rest of the organization their skills and knowledge. The co-creation facility allows individuals
on the platform to connect and share this knowledge. This concept is further introduced in section 2.1 of
the theoretical foundation.

In the beginning of the introduction the changing environment was introduced, as emphasized before,
this brings all kinds of organizational problems or challenges to the organization. The assumption is that
these problems can only be solved using the right knowledge. Collaborative problem solving and decision-
making is a challenge of almost any organization when it is primarily build around teams (Tjosvold et
al., 2004). Collaborative problem solving is only possible with multiple individuals working together and
sharing knowledge. Lotfi et al. (2016) established a connection between personality traits and knowledge
sharing behavior, hence it is interesting to determine whether an individuals’ personality and type is
connected to distinct problem solving strategies.

This exploratory research tries to establish a first connection between various factors; the type of
problem, the personality and type of individual, and the differences in strategy for problem solving.
By providing a theoretical framework, organizations can benefit by finding the right people for a certain
problem. This study also contributes to literature by building on the study by Abcouwer & Takács (2018),
in which the learning environment is introduced. The following research question and the accompanying
subquestions will now be introduced:

To what extend are there differences in problem solving strategies for well-defined problems
and ill-defined problems and how do individual factors relate to these differences?

Subquestions are 1) By what means is it possible to classify individuals between their rationality and
creativity? 2) What personality traits are present in the two types of individuals and how do they relate
to problem solving strategies? 3) What are the differences in problem solving strategies between the two
types of problems and individuals?

This paper is structured as follows; in section 2, the different concepts introduced before are further
discussed, acting as the theoretical foundation of this research. This paper then proceeds with section 3,
where the empirical methodology of this research is presented, as the literature research is also a method
of this research. In sections 4 and 5 respectively, the results and conclusion sections of this paper are
considered. In the last section, section 6, the findings will be discussed, some limitations are presented,
and opportunities for further research are shared.
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2 Theoretical foundation

The different concepts of this research are discussed in this section. In section 2.1, a classification method
between rational and creative individuals is presented. Next, in section 2.2, four personality traits are
discussed. In section 2.3, two types of problems are introduced to this research. Subsequently, in section
2.4 previous studies shed light on the concept of problem solving in terms of strategies. Lastly, in section
2.5, the different concepts are combined in a conceptual framework.

2.1 The iSolution learning environment and Adaptive Cycle model

In this section, two concepts relating to this research are shortly introduced. The first concept forms
the basis of this research; a learning environment for organizations that encourages problem solving and
knowledge sharing. The second concept concerns the Adaptive Cycle, a model that is used in this study
for determining the degree of rationality and creativity of an individual.

iSolution learning environment The concept of a learning environment is introduced using the study
by Abcouwer & Takács (2018). In their paper, they present a number of components of such learning
environment which they call the iSolution. Two of them were already introduced in the introduction,
the marketability tool for individuals and the co-creation facility. The two others are depicted in figure
1 in Appendix A. The knowledge/skills base is the basis of the learning environment and consists of the
combined knowledge in an organization. The communication infrastructure allows for communication
between knowledge creators and learners. This research is primarily focused on finding the best people
for the problem, hence the marketability tool and co-creation facility are the focus points of this research.

Adaptive Cycle of Resilience In this section, the work of Abcouwer & Parson (2011) will be related to
this research. The model is depicted in figure 2 in Appendix A and describes that change is a permanent
phenomenon. It depicts four quadrants – or phases – an organization resides in. The axes portray what
a company wants on the one hand, and can on the other. The model starts in the equilibrium phase,
where the environment of the organization is calm and change is slow. At a certain moment in time,
the organization finds itself in a crisis situation, the environment is uncertain and there are threats
and opportunities for change. In order to leave the crisis situation, the organization must find new ways
toward viability in the new combinations quadrant. Here, it is certain what the organization can do, but
the exact direction of change is uncertain. By the time the organization knows what it wants, it moves
to the operationalization phase, where new business opportunities are seized and executed. If successful,
the organization finds itself in a new equilibrium.

In the context of this research, the research of Lensker (2013) is used to determine at which phase an
organization is. In his research, Lensker created a set of statements regarding a series of organizational
dimensions, ranging from strategy to learning. In his research, the Competing Values Model is also intro-
duced (O’Neill & Quinn, 1993; Quinn, 1988). Together, they explain that an individual (decision-maker)
has multiple roles, based on the phase of the organization. Lensker states that in the equilibrium phase,
the individual takes on a coordinating role and is defined by stability, predictability, and conformity. In
the crisis phase, this individual is expected to be creative and envisioning the future (Quinn, 1988). In the
new combinations phase, this individual should be participative and have a certain degree of charisma.
Lastly, in the operationalization phase, the individual corresponds with the characteristics of a ‘director
role’ (Lensker, 2013), overseeing the projects and establishing objectives.

Based on this, the left side of the Adaptive Cycle model (the equilibrium and operationalization phases)
is assumed to demand a more rational individual and decision-maker. The right side of the model (the
crisis and new combinations phases) requires a somewhat more creative individual. The statements from
Lensker (2013) allow this research to be able to determine whether an individual is more left (rational)
or right (creative), which is later explained in the methodology section.

2.2 Personality traits

In the field of organizational psychology, Gordon Allport was one of the first to give a definition for
personality and this definition is still widely in use. Allport defines personality as “the dynamic organi-
zation within the individual of those psychophysical systems that determine his unique adjustments to
his environment” (Allport, 1937, p. 48). For this research, personality can be defined as the sum of total
ways in which an individual reacts to and interacts with others and this is often described as traits a
person shows. Personality traits can be measured and in organizations this often takes place for purposes
of hiring and acquisition (van der Zee et al., 2003).
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The relationship between job performance and personality traits was identified by numerous re-
searchers, but – surprisingly enough – were only discovered in the previous 30 years or so, upon the
adoption of the Big Five model as the dominant framework for identifying and classifying personality
traits. The Big Five Model consists of five basic dimensions that encompass most of the variation in
personality traits (Oh et al., 2011). For this research, four specific personality traits are examined: ex-
traversion, agreeableness, conscientiousness, and emotional stability. These personality traits are taken
into account for this research as they seem to have a relation to knowledge sharing behavior (Lotfi et al.,
2016), and contextual performance (Morgeson et al., 2005) which are argued to be important factors for
both learning environments and problem solving.

In the subsections below, the individual personality traits will be explained in the context of knowledge
sharing and contextual performance, providing a basis for this research.

Extraversion Extraversion denotes the personality trait which is characterized by the individuals’ ten-
dency to be active, assertive, sociable, and communicative (Barrick et al., 2002). Digman (1990) further
adds traits including talkative and active. Previous research found that extraverted individuals are more
likely to have an aspiration to work with others in groups (Barrick et al., 1998). Persons scoring high on
extraversion tend to share more knowledge (Wang et al., 2014; de Vries et al., 2006; Lotfi et al., 2016).

Agreeableness Agreeableness reflects traits like cooperativeness, helpfullness, and flexibility (Digman,
1990). Research has found that persons scoring high on agreeableness tend to work cooperatively (instead
of competitively) compared with persons scoring low on agreeableness (Morgeson et al., 2005). Agreeable
individuals are better in resolving conflicts if needed (Barrick et al., 1998).

Morgeson et al. (2005) further acknowledge that agreeableness is positively related to team cohesion.
Also, Lotfi et al. (2016) found that agreeableness has a positive influence on knowledge sharing behavior.

Conscientiousness Conscientiousness is described by Barrick & Mount (1991) as the personality char-
acteristics of people who are responsible, reliable, and organized. Lotfi et al. (2016) concluded that
conscientiousness has a positive, significant influence on knowledge sharing. Morgeson et al. (2005) argue
that conscientiousness employees are most likely to be admired team members. Baral et al. (1991) found a
positive relationship between conscientiousness and individual job performance across several job descrip-
tions and tasks. The dependability and self-discipline characteristics of conscientious individuals create a
work climate in teams that promotes personal accountability and counters social loafing and free-riding
(Barry & Stewart, 1997). The cooperative behavior (working with others and exhibiting interpersonal
skills) that is much needed in a learning environment, is linked to conscientiousness. For instance, Ellis
et al. (2003) found that behavior that is involved with backing up team members is positively associated
with conscientiousness. Also, behavior involved with trying to get along with others is positively related
to conscientiousness according to Hogan & Holland (2003).

Emotional stability Emotional stability is defined as an individual’s ability to withstand stress. Positive
attributes of emotional stability are the capability to remain calm and self-confident. Negative attributes
are nervousness, anxiousness, and insecurity. Digman (1990) found that emotionally unstable individuals
are prone to show signs of negative affect; experiencing negative emotions and poor self-concept. According
to George (1990), composing a team of individuals that show signs of negative affect will lead to a negative
work climate in the team. In an organizational setting where collaborative problem solving is required,
the emotional stability trait is argued to play a role.

As stated by Gupta (2008), individuals that score low on emotional stability are prone to show signs
of anxiety and fearfulness in public. In team settings, this could possibly influence participation and
interaction. Lotfi et al. (2016) found a positive influence of emotional stability on knowledge sharing
behavior, which leads to the conclusion that emotional stable persons in team settings are more likely to
share knowledge. For this research, it could be an important factor in problem solving.

To summarize, the four personality traits are expected to be important factors in problem solving settings
and the marketability tool for individuals in the learning environment. The relation between personality
traits and knowledge sharing behavior is established by Lotfi et al. (2016). Also, personality traits are
positively attributed to contextual performance in small teams (Morgeson et al., 2005). Together, they
provide a basis for research on personality traits and problem solving strategies.
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2.3 Typology of problems

Problems are present in every organization. Managerial executives spend a large amount of time identify-
ing and trying to solve problems (e.g., Nutt, 1984). In Cowan (1990), a problem is defined as a discrepancy
(Downs, 1967), or gap (Pounds, 1969). A problem results from an individual’s conclusion that a disparity
exists between their own versions of reality and how they want reality to look like (Downs, 1967). Nutt
(1984) further elaborates by stating that when a certain decision has to be made – and this is interpreted
a crisis, threat, or opportunity – the very decision is perceived as a problem.

These definitions are in line with the definition by Duncker: ‘A problem arises when a living creature
has a goal but does not know how this goal can be reached’ (Duncker, 1945, p. 1). The desired situation,
or how people would like reality to look like, can be reached by a certain action; the act of problem
solving. A various amount of studies found that effective problem solving is closely related to domain
expertise (e.g., Schraw et al., 1995; Wiley, 1998). As Wiley (1998) argues; extensive domain knowledge
is essential for the solution of many problems as it allows access to a more comprehensive diversity in
possible solutions.

However, the ability to solve problems does not only depend on domain-specific knowledge (Schraw
et al., 1995). One other important factor is the problem’s structure. Problems can be classified using a
number of classification structures (Cowan, 1990). For example, problems can either be programmed or
non-programmed, structured or unstructured and so forth. Duncker (1945) makes a distinction between
theoretical- and practical problems, and Lyles & Mitroff (1980) pose that problems can either be well-
defined or ill-defined. Well-defined problems are well-structured and routine as opposed to ill-defined
problems that are ill-structured and non-routine (Jonassen, 1997). In their research, Lyles & Mitroff
(1980) found that ill-defined problems account for 90% of total organizational problems. Of these ill-
defined problems, two-thirds originated from internal organizational factors including management style,
organizational structure, and long-range planning (Lyles & Mitroff, 1980, p. 108). This presents the
notion that the distinction between well-defined and ill-defined problems is fairly important in this current
research.

Kitchner (1983) presents a viable distinction between well-defined and ill-defined problems. In the
subsections below, the theory on the two problem-types is discussed.

Well-defined problems According to Kitchner, well-defined problems are problems ‘for which there are
absolutely correct and knowable solutions’ (Kitchner, 1983, p. 223). There is merely one correct solution
that can be identified with absolute certainty. Also, there is a tested and approved procedure available
to reach this solution. Well-defined problems have the following characteristics:

– There is an explicit set of criteria for testing the proposed solution (Simon, 1973)

– The problem presents all elements of the problem (Jonassen, 2000)

– There is at least one problem space in which the initial problem state, the goal state, and all other
states that may be reached are included (Simon, 1973)

– The problem involves concepts and rules that appear well-structured in a domain of knowledge that
is also well-structured and predictable (Jonassen, 1997)

– The problem has a preferred, prescribed solution process (Jonassen, 1997)

In short, well-structured problems have a well-defined initial state (what is known), a well-defined goal
state (the solution is reachable) and have a known procedure for solving the problem (solution process).

Ill-defined problems According to Kitchner, ill-defined problems are problems ‘for which there are
conflicting assumptions, evidence, and opinions which may lead to different solutions’ (Kitchner, 1983,
p. 223). Ill-defined problems may have a number of different solutions or no solution at all. Also, there is
no guaranteed procedure to reach such solution. Ill-defined problems have the following characteristics:

– One or more of the problem elements are unknown (Jonassen, 2000)

– The problem has multiple solutions, or no solution at all (Kitchner, 1983)

– There are a number of criteria for testing and evaluating the proposed solutions (Jonassen, 1997)

– The problem presents uncertainty about which concepts, rules or principles are necessary for reaching
a solution (Jonassen, 1997)

In short, ill-structured problems lack a clear defined initial state. Their solutions – if any – are neither
predictable nor convergent.
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2.4 Strategies for problem solving and decision-making

In line with the definition in the previous section, problem solving is ‘any goal-directed sequence of
cognitive operations’ (Anderson, 1980, p. 257). According to Jonassen (2000), there are two important
aspects of those cognitive operations.

Firstly, problem solving requires the mental depiction (mental model) of the problem situation, which
is also known as the problem space (Newell & Simon, 1972). Although it is possible to externalize the
mental model using tools, – writing, depicting, talking – mentally constructing the problem space is
most critical (Jonassen, 2000). Thus, the problem must be fully understandable and represent the actual
situation.

Secondly, problem solving requires the manipulation of the problem space (Jonassen, 2000). That is,
manipulating the mental model of the problem space by thinking, searching, discussing and so forth.
Also, this can both be done internally (thinking), and externally (discussing etc.).

There are a number of different information-processing models that try to explain problem-solving
processes. To name two, the General Problem Solver (Newell & Simon, 1972) specifies between under-
standing processes and search processes and the IDEAL problem solver (Bransford & Stein, 1984) de-
scribes 5 steps in problem solving; identifying potential problems, defining the problem, exploring possible
strategies, acting on those strategies, and looking back on the activities. An even more simple problem-
solving strategy includes three steps; constructing the problem representation, searching for solutions,
and implementing and monitoring the proposed solutions. These problem-solving methods tend to treat
all problems the same. In the previous section it is argued that problems are not uniform or equivalent.
Varying in content, form and type, problems can simply not be solved using one general model. A clear
distinction between well-defined and ill-defined problems was made in the previous section. This paper
therefore argues that strategies or methods for solving these two problem types also vary distinctively.
In this research, six views on problem solving will be discussed and will be put in the perspective of
well-structured and ill-structured problems:

– Kitchner (1983) with different levels of skills required for problem solving
– Jonassen (1997) with a three- and seven-step process for problem solving
– Abcouwer et al. (2018) by using the level of certainty as factor in problem solving
– Fiksel (2015) with four strategies for problem solving
– Tsoukas & Shepherd (2004) with their four strategies for problem solving
– Snowden & Boone (2007) by classifying the context of the organizational problem

Kitchner (1983) As discussed earlier, the ability to solve problems does not only depend on domain
specific knowledge, it also depends on the type of problem and its structure. Kitchner (1983) proposed
a model composed of three different levels (cognition, metacognition, and epistemistic cognition) that
present a set of skills for problem solving.

In this model, cognition (level 1) refers to an individual’s ability to read, compute, and memorize.
Metacognition (level 2) is about monitoring the first level processes and selecting these processes (Schraw
et al., 1995). Epistemistic cogntion (level 3) refers to the ability to reflect on the ‘limits of knowledge’
(Kitchner, 1983, p. 222). To clarify, Kitchner states that metacognition allows an individual to choose
one of the cognitive strategies for the purpose of solving a specific problem or task, epistemistic cognition
allows an individual to ‘interpret the nature and of the problem and to define the limits of any strategy
to solving it’ (Kitchner, 1983, p. 226). Epistemistic cognition differs from metacognition in the sense that
the former addresses the validity of the solutions and the latter addresses the validity of the processes
used to reach such solutions (Schraw et al., 1995).

To head back to the two different types of problems, Kitchner (1983) argues that well-defined problems
can be effectively solved with level 1 and level 2 skills and ill-defined problems require level 3 skills in
addition to the first two levels of skills. According to Kitchner, well-defined problems can easily be solved
without making epistemic assumptions because they lead to single, guaranteed and certain solutions. Ill-
defined problems cannot be solved without these assumptions as they do not have guaranteed solutions.

Jonassen (1997) In Jonassen (1997), an instructional design model for well-structured problems was
created. This model consists of three sequential steps. His model is based on the research by Gick (1986),
and is represented in figure 3 in Appendix A.

The first step in the process is problem representation; extracting the exact goal from the problem
statement. This process step includes the creation of a mental model of the problem and already linking
the problem to existing knowledge (Jonassen, 1997).

If the problem is accurately represented, the process moves to the second step; search for solutions.
This step includes using an appropriate strategy to facilitate problem solving. Jonassen (1997) refers
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to solution-generating methods. Examples of such methods are: recall analogical problems (recalling a
previously solved problem and exercise this solving method to the current problem), means-ends analysis
(identifying the discrepancies between the current- and goal state of the problem and reducing them one by
one), decomposing and simplifying (breaking down a problem in smaller subproblems), and generate/test
(brainstorming on possible solutions and testing them one by one).

The last step, implement solutions, concerns trying out the solutions generated in the previous step.
Naturally, if the solution works, the problem is solved. Otherwise, the person trying to solve the problem
should adjust the process. The process can be assisted by identifying and using clues from the first
attempt (Jonassen, 1997).

This three-step process is suited for well-structured problems. For ill-defined problems, a different
approach should be made. Jonassen (1997) calls this process a design-process rather than a systematic
search for solutions. This process consists of 7 steps.

The first step in solving ill-defined problems is the creation of a problem space. This step asks the
question if the problem really exists. Some problems, Jonassen (1997) argues, appear to be unknown and
thus unsolvable, while in reality they there is a hidden known, which makes the problem solvable. If the
problem genuinely is a problem, the context must be examined and a problem space should be created.
All relevant information about the problem should be gathered from memory. In short, the first step of
this problem-solving process makes sure that the person trying to solve this problem gets a complete
picture of the problem.

The next step of the seven-step process concerns the identification and clarification of all alternative
opinions, positions, and perspectives of stakeholders. In contrast to solving well-defined problems, ill-
structured problems may require the construction of multiple problem spaces. This involves identifying
alternative views or perspectives of the problem.

When all perspectives of the problem have been identified, the process can move on to its next step,
generating possible problem solutions. In this step, various different solutions have to be considered and
evaluated in order to further constrain the solution. Also, the solutions that seem most attractive for
solving the problem are selected.

The fourth step of solving ill-structured problems concerns finding arguments for and against the
different solutions. By assessing the viability of alternative solutions by constructing arguments and ar-
ticulating personal beliefs, the problem solver assesses every mental model of the problem and selects
the most viable. In this case, the most viable solution means the solution which has the best chances
of succeeding (Jonassen, 1997). The person solving the problem should gather evidence that support or
reject the various perspectives.

In the fifth step of the process, monitoring the problem space and solution options, the problem solver
uses the epistemic cognitive skills from Kitchner (1983) to determine the truth value of the solutions.
The person solving the problem must determine whether the problem is solvable and what the limits of
knowing are. This is a rather vague process where the person should reflect on what they know about
the various solutions and what that means for solving the problem.

Since an ill-structured problem can have multiple solutions, the effectiveness of the solution can only
be determined by how it performs. Therefore, the sixth step, implement and monitor the solution, lets
the problem solver monitor the solution according to its performance. Also, this step allows the solution
to be transferred to other problems by making inferences about the solution.

The final step adapt the solution draws on the previous step by adapting the solution if necessary.
Jonassen (1997) argues that few problems are solved in a single attempt. Using feedback another (or
adapted) solution can be implemented.

Concluding on the two distinct processes for solving problems, an ill-defined problem requires a more
comprehensive process to solve according to Jonassen (1997). This distinction draws on the argument
by Kitchner (1983), stating that epistemic cognitive skills have to be taken into account to assess the
multiple solutions. In table 1 on page 8, the process-steps for solving well-defined problems and ill-defined
problems are illustrated.

Abcouwer et al. (2018) Abcouwer et al. (2018) take a different approach in the problem-solving field.
The authors refer to ‘dealing with uncertainty’ as a means to solve organizational problems. Using the
3 fits introduced by Gigerenzer (2014) problems are divided along their level of uncertainty. According
to Abcouwer et al. (2018), any organizational problem or situation can be classified as certainty, risk,
or uncertainty. The iSolution approach for solving an organizational challenge can be used in different
sequences, according to the nature of the problem and the knowledge needed for solving it. Abcouwer et
al. (2018) identify the following processes of problem solving:
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Table 1. Three- and seven-step process-model for problem solving (Jonassen, 1997)

Well-defined problems Ill-defined problems

1. Problem representation 1. Create problem space
2. Search for solutions 2. Identify and clarify alternative opinions
3. Implement solutions 3. Generate possible problem solutions

4. Assess the viability of alternative solutions
5. Monitor the problem space and solution options
6. Implement and monitor the solution
7. Adapt the solution

When objectives in the organization are clear and the knowledge that is needed is known, the first
step (1) is to find the knowledge in the organization and how to assure the quality of it. This process
requires communication (2) between specialists to facilitate co-creation (3). This process is dealing with
a situation classified as certainty and is illustrated far left in figure 4 in Appendix A.

When it is not clear what is needed and what outcomes will present themselves in the current situation,
an analysis should be made. In this process, communication between specialists (1) is needed to agree
on which knowledge is necessary (2) for facilitating co-creation (3) in the organization. According to
Abcouwer et al. (2018), this process deals mostly with problems that lie in the foreseeable future and a
solution might not be available (yet). Building on solutions that have previously solved similar problems,
current problems can be solved using methods of co-creation. This process is dealing with a situation
where there is risk and is illustrated in the middle of the figure.

When it is absolutely not clear what the problem is about and how to solve it, the problem is set in
a crisis situation. Abcouwer et al. (2018) argue that in this case, a traditional way of problem solving
is not applicable. The knowledge required to solve the problem is not known. The process of problems
solving in this setting starts with experimenting on different solutions (1), which will have to be heavily
monitored using communication between specialists (2), which will then lead to the applicable knowledge
of solving the problem (3). This process is dealing with a situation where there is uncertainty and is at
the right of the figure.

These three approaches are all dealing with different types of (un)certainty. Abcouwer et al. (2018) argue
that the situation or context an organization is in at a given moment decides which problem-solving
process is most applicable. Organizations dealing with uncertainty should approach problems differently
than organizations dealing with certainty, which will be taken into account in this research.

Fiksel (2015) The classification approach by Fiksel (2015) is mostly aimed at dealing with organiza-
tional change. As a changing organization will most likely present problems, his ideas can be relevant for
this research as well. Fiksel argues that resilient organizations have shifted from a reactive- to a proactive
approach in dealing with change. There are a number of different strategic responses that can be imple-
mented in the organization. In his view, these responses can be divided into four categories, depending
on the magnitude and abruptness of change. In figure 5 of Appendix A, the four categories are depicted.

Steer and adjust refers to the situation when change happens slow and manageable. Change follows minor
fluctuations as the extent and abruptness of change are both low. The concept of continuous improvement
by learning from experience is applicable in this situation. Referring to this research, objectives are clear
in this situation and problems are more likely to be well-structured of nature.

Sense and respond is the strategy of choice when an organization finds themselves in a situation
when routine is disrupted by unexpected interference. The situation might present known problems
(fires, power-outages) to problems that are difficult to anticipate. Means for dealing with these types of
situations range from risk analysis to emergency response procedures.

Adapt and transform refers to the situation when there are gradual changes in the organization’s
external environment, interfering with ‘normal business’. The extent of change is rather large, but slow-
paced. Problems are presented to encourage internal change.

Survive and flourish deals with a substantial magnitude and abruptness of change. Catastrophic
events that present unknown and unexpected problems. In this situation, organizations must anticipate
on possible futures and become highly adaptive. Problems are likely to be ill-structure of nature.

Concluding on the view of Fiksel, different types of situations are argued to require different strategies
that could be more or less appropriate.
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Tsoukas & Shepherd (2004) Tsoukas & Shepherd’s view on problem solving strategies finds its origin
in generic problem solving strategies used by a number of researchers and in practice, and deals with the
question how an organization deals with the future. The authors present two questions to be answered
in the situation when a problem emerges; ‘to what extent is there a knowledge base for anticipating
important events?’ and ‘to what extent is there a stock of knowledge on which to draw for undertaking
action?’ (Tsoukas & Shepherd, 2004, p. 3). The answers on these two questions yield four different ways
an organization can deal with the future (see figure 6 in Appendix A). This paper argues that ‘dealing
with the future’ can be referred to as ‘solving problems’, and that the situation determines the strategy
to use.
When important events can be anticipated and there is knowledge about how to deal with them, the
organization can tackle the problem using forecasting techniques. As these situations are common, a
relevant knowledge base has most likely emerged over time and strategies for solving these problems can
be re-used.

When certain situations can be anticipated but there is no knowledge base on how to deal with them,
analogical reasoning is the strategy of choice according to Tsoukas & Shepherd. In the model, the example
of overthrowing a government and rebuilding it is used. This type of situation can be anticipated, but
there is little knowledge about how to deal with it.

When the problem or situation can not be anticipated but there is knowledge about how to deal with
the situation, an organization can use methods of contingency planning. The organization knows how
to respond to such threats by creating contingency plans. An example in the organization could be a
power-outage; there is no way in which an organization can predict when this is going to happen, but
there is plenty of knowledge available on how to deal with it.

The last strategy is referred to as scenario based learning. When there is little knowledge about the
probability of it happening and there is little knowledge about how to respond, Tsoukas & Shepherd
(2004) call it a discontinuity. The only thing an organization can do is thinking about how to deal with
those problems when they happen. Using scenario based learning, the organization can not predict the
distinct problems, but it can change the way it handles them as a whole.

Summarizing, Tsoukas & Shepherd created four strategies dealing with predictability of events and the
availability of knowledge. This paper argues that the type of problem (well-defined and ill-defined) de-
termines which strategy to use.

Snowden & Boone (2007) Problem-solving in an organization requires dealing with a state of disorder.
Snowden created the Cynefin framework (Snowden & Boone, 2007), which is used for categorizing the
contexts of problems (see Figure 7 in the Appendix on page 24). The distinction between four situation
states is helpful as different situations call for different solutions as argued earlier in this paper.

On the one hand, the obvious and complicated domains represent an ordered state of the problem. The
obvious state represents the ‘known knowns’, were the situation is stable and the cause-effect relations
are clear. The complicated domain represents the ‘unknown knowns’, there are various right answers for
the problem but it requires expertise to find the most applicable.

On the other hand, the complex and chaotic domain, the state of the problem is unordered. The
complex domain represents the ‘unknown unknowns’, there are almost no right answers and need an
approach to try different solutions and reflect on them. The chaotic domain is the most unstructured
situation, the only real strategy here according to the framework is to respond with any reaction. There
is simply no knowledge on how to deal with it.

To summarize, Snowden & Boone (2007) deal with different problems in line with Tsoukas & Shepherd
(2004). It is argued that the different situations can be applied to the different problems. In table 2 on
the next page, the different perspectives on strategies and/or views on problem solving are summarized.
This will be the basis for this research.

“Left” and “right” strategies To further categorize the different strategies for problem solving, the
studies of Abcouwer et al. (2018), Fiksel (2015), and Tsoukas & Shepherd (2004) are examined in detail
in terms of the position in the Adaptive Cycle framework introduced by Abcouwer & Parson (2011). As
explained before in section 2.1, an organization can find themselves in one of the four phases, either left or
right. For purposes of this research, it is theorized that this framework can be used to categorize strategies,
apart from classifying organizations. The foundation of this assumption is that certain strategies show
similarities, i.e., they all resemble some categorization in their own frameworks. The classification of
Tsoukas & Shepherd (2004) for example, is based on two axes and one of them is the extent of the
knowledge available in the organization. The classification of Fiksel (2015) is based on the extent of
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Table 2. Views on problem solving and decision making

Author(s) Dimensions

Kitchner (1983) Level 1 skills
Level 2 skills
Level 3 skills

Jonassen (1997) 3-steps process for well-structured problems
7-steps process for ill-structured problems

Abcouwer et al. (2018) Certainty
Risk
Uncertainty

Fiksel (2015) Steer & Adjust
Sense & Respond
Adapt & Transform
Survive & Flourish

Tsoukas & Shepherd (2004) Scenario based learning
Contingency planning
Analogical reasoning
Forecasting techniques

Snowden & Boone (2007) Chaotic
Obvious
Complex
Complicated

change in the organization. In the Adaptive Cycle, the phase determines an organization’s course of
action and if it has the possibility to do so. The phases on the left side of said model are characterized
by calmness and determination. The right phases represent uncertainty and indecisiveness.

Putting the strategies in this perspective, it is assumed that on the left side the following strategies
can be most expected: ‘certainty’ by Abcouwer et al., ‘steer & adjust’ and ‘sense & respond’ by Fiksel,
and ‘contingency planning’ and ‘scenario-based learning’ by Tsoukas & Shepherd.

At the right side of the Adaptive Cycle model, the ‘uncertainty’ by Abcouwer et al., ‘survive &
flourish’ and ‘adapt & transform’ by Fiksel, and ‘analogical reasoning’ and ‘forecasting techniques’ by
Tsoukas & Shepherd are assumed to take place. This assumption is later tested to determine whether
personality traits influence the choice of strategies. This is depicted in table 3 below:

Table 3. Problem solving strategies in the Adaptive Cycle model

Operationalism/
Equilibrium

Crisis/
New combinations

Certainty Uncertainty
Steer & Adjust Survive & Flourish

Sense & Respond Adapt & Transform
Analogical reasoning Contingency planning

Forecasting techniques Scenario-based learning

2.5 Conceptual framework

In this last section of the theoretical foundation, the different concepts are discussed and summarized.
At the end of this subsection, the concepts are combined and put in a conceptual framework. In this
research, it is argued that solving different kinds of problems need different strategies and this process is
influenced both by the type of manager involved (creative or rational) and the personality traits of this
person.

In short, well-defined problems are less complex and it is assumed that they need less extensive
methods for solving them. Contradictory, ill-defined problems are more complex and therefore need a
different, more extensive approach.

Apart from taking into account the type of problem, it is argued that individuals that are more
creative than rational differ in their choice of strategy.

Also, as positive personality traits are associated with knowledge sharing behavior (Lotfi et al., 2016)
and contextual performance (Morgeson et al., 2005), this paper argues that these personality traits will
have an effect on problem solving as well.
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Lastly, the concept that is used throughout this paper is the iSolution learning environment by Ab-
couwer & Takács (2018). As stated before, the aim of this study is to examine whether different individuals
use different problem solving strategies. In terms of this learning environment, where the marketability
tool for individuals plays a big role, the previous concepts are linked together and analyzed.

Putting these concepts together, in figure 1, the conceptual framework is constructed. The different
concepts are stand-alone variables as of now. The aim of this research is to find any kind of relation
between them. In the next section, the empirical methodology is shared.

Fig. 1. Conceptual Framework

3 Empirical methodology

In this section, the methodology of the research is presented. Together with the literature research starting
on page 3, this section follows an exploratory research design; it is intended to develop approaches and
select variables that are important for further research (Shields & Rangarajan, 2013). There is no intention
to draw definitive conclusions based on the empirical data. Together with the secondary research in the
form of the theoretical foundation, this section defines the methods. The first subsection addresses the
general method. The subsequent four subsections are based on the conceptual framework and change the
concepts from the theoretical foundation to research.

3.1 General method

This exploratory research utilizes a survey that is presented to both employees and managers in the
Netherlands. The survey is primarily aimed at people in higher- or middle management as they are most
likely to make decisions that encourage problem solving. On average, the survey takes 15-20 minutes to
finish, which enhances the quality of the findings. Sampling is done three-fold. Firstly, the database from
the research of Lensker (2013) is used to to select individuals that had participated in his study. Secondly,
the questionnaire was posted in a public group on a social network site, aimed at information professionals.
Thirdly, both the personal networks of the author and supervisor are used to gather responses. Concluding,
both judgment sampling, – selecting individuals that have certain characteristics – and convenience
sampling – using the personal network – techniques are used. This leads to a total of 54 responses on the
survey. The anonymous link to the survey was either shared via e-mail, or posted on the social media
site. The survey consists of four parts and the respondents were allowed to stop anytime during the
questionnaire. This leads to the fact that several subquestions draw on a lower sample. The exact sample
sizes per subquestion are clearly stated in the results sections.

In the first part of the questionnaire, some general questions are asked to the respondent including
their age, field of work, and job position. Most (34) respondents are 50 years or older followed by 15
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respondents that are between 36 and 50 years old. Most respondents work in government or service and
hold a senior management position. In table 4 below, the demographics regarding industry and position
are shown. The fact that 43% of the respondents are working in a senior management position affects this
research positively, as it can be assumed that most decision-making takes place in higher management
and problem solving strategies are dealt with in these positions. Also, 22 of the 54 respondents either
work as an employee in an organization or as an independent consultant.

Table 4. Demographics of respondent

Field of industry Position

Type # Type #

Manufacturing 1 Senior management 23
Service 10 Middle management 8
Government 14 Supervisory 1
Health care 8 Non-management + 22
Education 8 Independent consultants
ICT 4
Other 9

n = 54

In the second part of the questionnaire, the concept that distinguishes strategic from rational managers
is presented and discussed in detail in section 3.2. In this part of the questionnaire six statements are
presented in order to determine whether the respondent is more strategic or rational. In the third part of
the questionnaire, two cases are presented and accompanied by questions regarding the problem solving
strategies discussed earlier. The distinction between well-defined problems and ill-defined problems is
discussed in section 3.3 and the strategies on problem solving are discussed in 3.4. In the fourth and final
part of the questionnaire, the personality traits based on the Big Five personality are presented. This
part is discussed in detail in section 3.5.

The individual responses are analyzed in Excel, which allowed for easy comparison and small calcula-
tions. As the aim of this exploratory study is not to present distinctive and definitive conclusions, there
was no need to use any statistical program.

3.2 Type of manager

In this part of the survey, six statements are presented to the respondent to determine 1) in which phase of
the Adaptive Cycle the organization and individual is, and 2) whether the respondent is more strategic or
rational. This part of the questionnaire is based on section 2.1 of the theoretical foundation. As discussed,
the Adaptive Cycle has four phases including equilibrium, new combinations, operationalization, and crisis.
The statements originate from the study of Lensker (2013). In his research, Lensker created a series of
statements that will determine in which phase an organization finds themselves.

In this research, the statements are also used to determine whether the respondent is leaning more
towards the left in the Adaptive Cycle model (see figure 2 in Appendix A) or the right. In order to
determine this assumption, the six statements are unfinished and represent dimensions Lensker (2013)
built his theory on: organizational climate, innovation, learning, strategy, management, and environment.

For five statements, there are four possible completions. The completions resemble the phases of the
Adaptive Cycle of Resilience by Abcouwer & Parson (2011). For one statement (the learning dimension),
there are two possible completions, as Lensker (2013) found that the learning dimension only varies
between ‘left’ and ‘right’. For every statement, a total of 15 points must be distributed among the four
and two completions. This type of question is referred to as a constant-sum, the participant has the
option to relatively distribute the total amount of points. Lensker found that this type of question is
most suited as opposed to allowing the participant to choose one completion only (Lensker, 2013, p. 32).
The statements are apprehended in Appendix B.

After every statement (dimension) – except for the environment dimension – the respondent was
asked to what extent the answer they gave fits their personal view and the view of the organization. The
environment dimension was not used in this equation as this dimension was added by Lensker to determine
the external factors. For this research, the score for their personal fit was used to determine their level of
rationality or creativity. The individual scores on every dimension were multiplied with the ‘fit’ in order
to determine their degree of rationality and creativity per dimension. The sum of this determined whether
the respondent scored more points towards ‘rational’ or ‘creative’. This was then verified by determining
per individual how many dimensions (1-6) were scored towards rational or creative and how many points
were distributed in total.
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3.3 Type of problem

In this section of the survey, two cases are presented. One case represents a well-defined problem. The
text of this case is the following:

You own a global technical company that has several users on an online conferencing tool called SKYPA.
You have just found the optimal mix between paying and free users. Turnover is growing and SKYPA
is widely known. Your product is the top of web conferencing, desktop sharing and messaging – both
for private and business clients. All of a sudden the servers go down one by one. You are absolutely
determined to fix this.

The respondent is asked to read about the imaginary company SKYPA. Based on the theoretical frame-
work, the problem posed in this case is a well-defined problem. Referring back to the theory by Kitchner
(1983), this problem has the following characteristics:

– There is an explicit set of criteria for testing the proposed solution
– All of the elements of the problem are known
– There is a clear initial state and goal state
– The knowledge needed is well-structured and predictable
– The problem has a prescribed solution process

The second case represents an ill-defined problem and is the following:

You own a global technical company that has several users on an online conferencing tool called SKYPA.
You have just found the optimal mix between paying and free users. Turnover is growing and the SKYPA
is widely known. Your product is the top of web conferencing, desktop sharing and messaging both for
private and business clients. All of a sudden a company called WHATSOPP holds a major press confer-
ence. The company announces that they are going to diversify. Besides being the most known platform for
private messaging, WHATSOPP provides a service for web conferencing and desktop sharing. Suddenly,
SKYPA has a competitor with more than 1 billion users worldwide. The signs of losing customers and
falling turnover is immediately visible.

Based on the theory by Kitchner (1983), this problem has the following characteristics and is therefore
defined as an ill-structured problem:

– One or more of the problem elements are unknown
– The problem has multiple solutions
– There are a number of criteria for testing and evaluating the proposed solution
– The problem presents uncertainty about which concepts, rules, or principles are necessary for reaching

a solution.

The two cases represent the distinction between well-defined and ill-defined problems. In the next part
of the questionnaire, the questions regarding problem solving methods are presented to the respondent.

3.4 Strategies for problem solving

Both after the first case and second case, a set of questions was asked to study which problem solving
strategies are favored for solving well-defined and ill-defined problems. The questions are based on the
various concepts.

Kitchner (1983) The research by Kitchner (1983) discovered that in order to solve well-defined prob-
lems, a person needs level 1 (cognitive) and level 2 (meta-cognitive) skills. For solving ill-defined questions,
a person would need level 3 (epistemic cognitive) skills in addition to the first two skills. In order to test
this assumption, the respondents were asked to select the skills they would use to solve the cases. The
respondent had the option to select multiple skills.

Jonassen (1997) To test the assumptions by Jonassen (1997) a multiple-choice question was posed to
the respondents. In this question, the respondent was asked what process-steps for solving the problem
should be used. The respondent could either choose for the 3-step process or the 7-step process (see table
1 on page 8). Jonassen (1997) assumes that well-defined problems are best solved using the three-step
process, and ill-defined problems are best solved using the seven-step process.



14 Stefan Pel

Abcouwer et al. (2018) In the research by Abcouwer & Takács (2018), three situations were presumed.
The situation (or problem) can either be certain, risky, or uncertain. In this question the respondent is
asked to classify the problem case according to this classification method. The respondent is asked to put
the most fitting classification at the top and the least fitting one at the bottom. As discussed before, the
expectation is that well-defined problems are classified as certain or risky, and ill-defined problems are
classified as either risky or uncertain.

Fiksel (2015) In this question, the strategies posed by Fiksel (2015) were introduced to the respondent.
In this question, the four strategies were accompanied with short explanation of the strategy (recall figure
5 on page 24). Once again, the respondents were asked to put the most fitting strategy at the top, and
the least fitting strategy at the bottom. In this paper, it is expected that respondents would choose for
a strategy that is best suited for solving the two cases.

Tsoukas & Shepherd (2004) The next question concerned the research by Tsoukas & Shepherd
(2004). There are four strategies Tsoukas & Shepherd argued to be more suited in certain situations.
The respondent once again has the option to think about their most fitting strategy. The strategies were
accompanied with a description of the framework (see figure 6 on page 24). For example, the contingency
planning strategy was accompanied with the statements that there is 1) little knowledge about the
probability this problem would happen and 2) there is much knowledge about how to deal with the
problem. The respondent may move the best fitting strategy to the top and the least fitting strategy to
the bottom.

Snowden & Boone (2007) The last question was posed in line with the research by Snowden & Boone
(2007). In this question, the respondent was asked to describe the two case problems in terms of the
classification by Snowden & Boone (see Figure 7 on page 24). Once again, the respondent had the option
of dragging the most fitting description to the top and the least fitting description to the bottom.

3.5 Personality traits

The third subquestion is related to the the Big Five Personality. In the questionnaire, a set of 40 short
standardized statements were presented to the respondent. The respondent answered on a Lickert scale
of 1-5 (strongly disagree - strongly agree), whether they agreed with the statements. Four of the five
personality traits are examined in this research; extraversion, agreeableness, conscientiousness, and emo-
tional stability. The scores were based using a predefined scoring table and as such, it was determined
whether the respondent scored ‘high’, ‘medium’, or ‘low’ on the individual personality trait. The amount
of traits that were scored ‘high’ by the respondent was also calculated.

In order to determine whether personality traits influence the problem solving strategies, the views of
Fiksel (2015), Tsoukas & Shepherd (2004), and Snowden & Boone (2007) are examined more closely. The
respondent is given a score based on the strategies they chose. This score is the sum of the places they
put the different strategies (1-4). This is done twice, once for more ‘left’ answers and once for more ‘right’
answers, which is explained in section 2.4. Then, this score is compared to the amount of personality
traits the respondent shows.

4 Results

In this section, the results of this research are shared. It is split into three subsections based on the
subquestions of this research. The first subsection deals with the question whether managers are more
rational or creative. The second subsection discusses the differences in problem solving strategies for
well-structured and ill-structured problems. The third subsection addresses the differences in personality
among the respondents.

4.1 Organization and managerial type

As denoted in the methodology section, the sample size differs per subquestion. In this section, the sample
size is 54. In the first section the respondents were asked to finish statements (as explained on page 12).
First of all, in the table below the different points for the two sides of the model are shown.
There are a few interesting findings of this table. First of all, it becomes apparent that in total, the points
are evenly distributed among the left and the right. On average the respondent responded with 44,34
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Table 5. Phase of the organization

Dimension Average distributed points Total

Left Right
Organizational climate 6,60 8,40 15
Innovation 5,94 9,06 15
Learning 6,20 8,80 15
Strategy 8,80 6,20 15
Management 7,06 7,94 15
Environment 9,74 5,26 15

Total 44,34 45,66 90

points towards the left side of the model and 45,66 points towards the right side of the model. In detail,
the differences in the innovation and environment dimensions are the most substantial.

In table 6 below, the second question of this section is answered, whether managers are more creative
or rational. In this table the relative points for fit (as explained in the methodology section) are multiplied
with the distributed points. As explained before, the environment dimension lacks a factor as this question
concerned the external environment of the organization. By doing this analysis per respondent, it is
determined whether he/she is more creative or rational. It turns out that 24 out of 54 respondents are
identified as rational and 30 are more creative, which is 45% and 55% respectively. As both groups are
almost evenly represented, this will help the analysis in the subsequent sections.

Table 6. Type of manager

Dimension Average distributed points Average fit Total

Rational Creative (0-5) Rational Creative
Organizational climate 6,60 8,40 2,91 19,2 24,4
Innovation 5,94 9,06 2,94 17,5 26,7
Learning 6,20 8,80 2,80 17,3 24,6
Strategy 8,80 6,20 2,67 23,5 16,5
Management 7,06 7,94 2,80 19,7 22,2
Environment 9,74 5,26 ( ) 9,74 5,26

Total 44,34 45,66 95,26 106,9

4.2 Views on problem solving

In the following section, the findings of the different problem solving views are discussed in the order they
were presented in the theoretical foundation and methodology. The differences between the two problem
types (if any) are incorporated in this section as well. Here the sample size is 40.
Kitchner (1983) argued that well-defined problems are best solved using level 1 and level 2 skills. In
order to solve ill-structured problems, one would need to use epistemic cognitive skills in addition to the
first two. From the results in table 2 on page 27 in Appendix A, it becomes apparent that for solving
both well-defined and ill-defined problems, level 3 skills are favored by the respondent, 16 and 22 persons
respectively. Surprising is the fact that the respondents seem to skip the level 1 skills for both types of
problems.

Jonassen (1997) argued that solving well-defined problems would need a 3 step process and ill-defined
problems need 7 steps to solve. The results are depicted in table 3 on page 27 in Appendix A. For solving
well-structured problems 22 of 40 respondents argued that the three-step model is the most appropriate
to use. There is hardly a difference between creative (12 of 21) and rational (10 of 19) managers. The
same holds for solving ill-structured problems, where 33 of 40 respondents answered that they would
use a 7-step process. Here, of the creative respondents, 17 of 21 would use the 7-step process to solve
ill-defined problems. Rational respondents account for 16 out of 19.

The results of the question regarding the research of Abcouwer & Takács (2018) can be found in table
4 on page 28 of the Appendix. Abcouwer & Takács presented three approaches for situations and defined
them as certainty, risk, and uncertainty. For well-defined problems, it is expected that certainty and risk
are the approaches that are most appropriate for solving well-structured problems. In total, certainty,
risk, and uncertainty was answered by 16, 7, and 17 people respectively. It seems that rational people
approach a well-defined problem with certainty more than uncertainty, while creative people tend to
define the problem with the uncertainty approach more than certainty. As expected, ill-defined problems
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are almost entirely addressed with uncertainty (29 of 40). The classification between left and right is
also integrated in this table, which shows the considerable difference between well-defined and ill-defined
problems.

Next are the results of the question concerning Fiksel (2015), which can be found in table 5 on page
28 of the Appendix. For well-defined problems, the expectation was that the sense & respond strategy
is most applicable in such a situation. For ill-defined problems, the survive & flourish approach would
work best. This expectation is fulfilled; 21 of 40 respondents answered sense & respond with well-defined
problems and 21 of 40 respondents answered survive & flourish with ill-defined problems. There are no
noticeable differences between creative and rational respondents. Again, the distinction between well-
defined and ill-defined problems – in terms of the classification between left and right – is eminently
visible in this table; for well-defined problems 65% (26/40) of the respondents choose a ‘left’ strategy. For
ill-defined problem this differentiation is even more present, here 78% select a ‘right’ strategy.

Next are the results of the question concerning the views by Tsoukas & Shepherd (2004). Table 6
can be found in the Appendix on page 28. The results are not concluding; there is a high variety in
chosen strategies. For well-defined problems, the contingency planning strategy is most chosen by cre-
ative individuals, followed by forecasting techniques. Rational people tend to select the scenario analysis
strategy. Overall, the contingency planning strategy is the method of choice for well-defined problems
(12 of 40). For ill-defined problems, scenario analysis is most chosen by creative individuals, while ana-
logical reasoning is selected by rational people. Overall, the respondents selected scenario analysis (12),
analogical reasoning (10), and forecasting techniques (11), supporting the expectation that the strategies
for ill-defined problems differ with the strategies for well-defined problems. In this table, the contrast
between ‘left’ and ‘right’ strategies is not distinguishable.

The last set of results concern the views by Snowden & Boone (2007). The full table can be found
on page 29. Here, there are some noticeable results. First of all, for the well-structured case problem, the
complex and complicated were chosen as the best classification of the problem. For the ill-structured case,
the obvious and chaotic classification was most frequently used. The expectation was beforehand that for
well-defined problems, the obvious and complicated classification would be used. For ill-defined problems,
complex and chaotic is best suited. Especially rational individuals tend to treat well-structured problems
as complex, and ill-structured problems as obvious.

4.3 Influence of personality traits

In this section, the third subquestion will be discussed. This will answer the question whether creative
individuals possess more positive personality traits than rational individuals and if the amount of person-
ality traits have an influence of favoring more ‘left’ or ‘right’ strategies. For this subquestion, the sample
size is 49.

In table 7 below, it becomes apparent that 62% (18/29) of the creative type possess two personality
traits or more. For rational individuals, this percentage is 85% (17/20). It seems that rational persons
exhibit positive personality traits more often.

Table 7. Number of high personality traits

Number

Type 0 1 2 3 4 Total

Creative 3 8 5 10 3 29
Rational 0 3 7 8 2 20

Total 3 11 12 18 5 49

If looked at the results more closely, in table 8 on page 17, some other interesting findings are found.
Overall, the respondents show high signs of extraversion in 31% of the cases, conscientiousness in 59%
of the cases, and both agreeableness and emotional stability in 67% of the cases.

There are some noticeable differences between rational and creative respondents. The personality trait
of conscientiousness is higher for rational people (65%, 13/20) than for creative people (55%, 16/29).
The same holds for emotional stability, were rational people show high signs of the trait in 80% of the
cases (16/20) and creative people are stuck at 59% (17/29). The differences are therefore most significant
in the emotional stability personality trait.

The final and most important question regarding personality traits is whether the amount of person-
ality traits influences problem solving strategies. As noted in the methodology section (3.5 on page 14),
the respondent received a score of the total ‘left’ and ‘right’ decisions they made. Based on this score, it
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Table 8. Degree of personality traits

Extraversion Conscientiousness
High Medium Low Total High Medium Low Total

Creative 9 18 2 29 Creative 16 13 0 29
Rational 6 14 0 20 Rational 13 7 0 20
Total 15 32 2 49 Total 29 20 0 49

Agreeableness Emotional stability
High Medium Low Total High Medium Low Total

Creative 19 10 0 29 Creative 17 12 0 29
Rational 14 6 0 20 Rational 16 4 0 20
Total 33 16 0 49 Total 33 20 0 49

is determined whether the respondent makes more ‘left’ or ‘right’ strategy choices. Here the sample size
is 35. The results are shared in table 9 below:

Table 9. Amount of personality traits by strategy

# Personality traits
One Two Three Four Total

Left strategies 4 6 7 2 19
Right strategies 3 3 8 2 16

Total 7 9 15 4 35

In total, 19 of 35 individuals favor using ‘left’ strategies and 16 prefer ‘right’ strategies. For example, of
these 19 ‘left’ people, 6 score high on two personality traits (32%). Of the 16 ‘right’ people, 3 show two
personality traits (19%). In total, 9 of 35 (26%) people exhibit two personality traits. This is the only
noticeable difference in terms of the amount of personality traits and the choices they make.

5 Conclusion

In order to answer the research question, the three subquestions need to be answered. In the subsequent
three sections, the results of the individual questions will be concluded. In the last subsection, the general
conclusion is presented.

5.1 Type of employee

To recall the subquestion regarding the types of managers and employees; to what extend is a classification
between employees on the basis of the Adaptive Cycle model possible in regard to the individual preferences
in organizational dimensions? This question serves as the first introduction to the subject.

From the results in section 4.1 and the theoretical foundation in section 2.1, it is concluded that there
are indeed different types of employees which fit in different situations in the organization. As presented
by Abcouwer & Parson (2011), the organization is situated in a certain phase of the Adaptive Cycle
model. By analyzing whether the respondents agree with the strategies presented by Lensker (2013),
this research has determined that there are roughly as many creative as rational people present in an
organizational setting. With aid of a set of additional tests, the type of the respondent can be determined
with certainty. In the next subsection of this conclusion it becomes clear that these two different groups
make different choices in terms of strategies for problem solving.

5.2 Type of problem

Based on the results, it can be concluded that the type of problem has a great influence on what strategy
is most appropriate. This is in line what was expected from the theoretical foundation. Kitchner (1983) for
instance, already mentioned that the two types of problems require a different approach. This research
supports this. Well-structured problems are approached with somewhat more ‘left’ strategies, and ill-
structured problems are mostly addressed with more ‘right’ strategies.
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5.3 Strategies in problem solving

As the previous subquestion is answered positively, the second – most important – research question can
be answered. From the results in section 4.2, this research has determined that differences in problem
solving strategies exist between the two types of individuals. However, not all classification methods show
distinctive results. The classification methods of Abcouwer & Takács (2018), Tsoukas & Shepherd (2004),
and Fiksel (2015) did show some differences, although not convincing. The distinction between well-
defined and ill-defined problems did only mildly highlight the differences between creative and rational
people. With other words, the responses of creative and rational people together are in line with what is
expected for the type of problem.

5.4 Personality influences

The third and last subquestion concerned the question what personality traits are present in rational-
and creative employees and whether the amount of personality traits has a relation with problem solving
strategies. First of all, the conclusion is that a more rational employee has more positive personality
traits, they also show signs of conscientiousness and emotional stability more than creative employees.
Especially the emotional stability personality trait is present in more rational than creative individuals,
which could be explained using the theory of the personality trait. Emotional stable individuals do not
explicitly make radical decisions, they treat problems with more caution.

Secondly, the amount of personality traits an individual has does not have a relation to the type –
left or right – of strategy they prefer.

6 Discussion

In this section, the results will be discussed and implications of this research are shared. Furthermore,
limitations, and opportunities for further research are presented.

6.1 Discussion of findings

Overall, this exploratory research presents some interesting connections between the various – type of
employee, type of problem, problem solving strategies, and personality – factors present in any organi-
zation. However, and this is further discussed in the following subsection, the overall findings can not be
generalized to every organization. It has been interesting to distinct between two types of problem cases
and whether this influences the strategies used. This connection is most certain, ill-defined problems need
different strategies to solve than well-defined problems. What cannot be determined with certainty is
whether the type of individual has an influence on the different problem solving strategies.

Organizations need to take into account what kind of learning environment they have to implement.
In order to create an environment that is effective, certain parts have to be optimized. To recall the
proposed learning environment by Abcouwer & Takács (2018), this study has focused specifically on
the marketability tool for individuals in the iSolution learning environment. In this context, it has been
important to determine whether an individual’s personality and type has any effect on the strategies
they prefer. In an organizational context, the learning environment can serve as a means to identify the
strengths of individuals in the organization, which could then be used to find the best person for the
job. This in turn, could tackle the problem addressed in the introduction; dispersion of knowledge. By
combining knowledge of indviduals about both content and individual factors in the form of a learning
environment, it leads to a comprehensive overview of the organization in terms of knowledge.

6.2 Implications

The results have implications both for managers in organizations and research in the field. An important
lesson for managers is that different problems need a different approach. This can be put into practice
as every organization deals with both types of problems in an everyday context. If the findings of this
research will be further examined and enhanced, managers can improve their decision making on these
problems.

The scientific relevance of this study has proven itself as it combines a number of views by renowned
literature in order to create a certain framework for problem solving strategies. Although some views take
on a different approach, classifying them in the Adaptive Cycle of Resilience introduced by Abcouwer &
Parson (2011) leads to a coherent distinction between ‘left’ and ‘right’ strategies.
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6.3 Limitations

While this research has provided new insight into the field of problem solving strategies, it is not without
limitations. Due to the exploratory nature and time-constraints of this research, there are issues in terms
of generalization.

In this study, a few of many studies on organizational problem solving have been integrated. For
purposes of completeness, this research lacks an entire overview of every classification structure there is.

Although the questionnaire of this research was extensive, it received less response than was aspired.
Together with the fact that not every part of the survey was filled in by some respondents, it leads to
the conclusion that no distinctive and concluding results can be presented in this study. This will need
to be addressed in future research. If the sample size would be bigger, valid statistical tests could lead to
more generalizable results.

Another issue is the the fact that the questionnaire used various field specific terms to explain the
strategies to the respondent. Some respondents argued that the survey was difficult to understand and
finish. This is something that is acknowledged in this paper and it might be an explanation for the the
fact that the finish-rate of the survey was lower than expected. In the future, this could be resolved
using structured interviews, as such the respondents have the possibility to ask questions for a deeper
understanding of the subject.

6.4 Further research

As this exploratory research has proved to be an interesting study regarding problem solving in organiza-
tions, this might be an interesting framework to build upon. The fact that a learning environment might
connect the right person (and knowledge) with the right problem, is very interesting for organizations
where this knowledge is highly dispersed. Also, for hiring purposes, finding the right people (creative or
rational) is an interesting challenge.

Another possible opportunity for further research is to test these assumptions in the form of an
experiment, where actual problem cases are solved in groups. Putting people in actual settings with
different personalities and types will enhance the findings of this research.

Lastly, this research has only determined that there are differences in problem solving strategies. For
future research, one could test whether the usage of different strategies leads to a difference in performance,
This could be an interesting question for managers, optimizing their organizations to counter the eminent
changing environment.
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A Additional figures

Fig. 1. iSolution learning environment (Abcouwer & Takács, 2018)

Fig. 2. Adaptive Cycle (Abcouwer & Parson, 2011)

Fig. 3. Schematic of Problem-Solving Process (Gick, 1986)
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Fig. 4. Certainty, Risk, Uncertainty (Abcouwer et al., 2018)

Fig. 5. Resilience strategies dealing with change (Fiksel, 2015, p. 12)

Fig. 6. Strategies for dealing with the future (Tsoukas & Shepherd, 2004, p. 4)

Fig. 7. Cynefin framework (Snowden & Boone, 2007)
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B Statements in questionnaire

Table 1. Statements questionnaire

Organizational Climate
The emphasis of my organization is on:

1. Stability, where the effects of environmental uncertainty are ignored or minimized. Coordination and
control are achieved by adherence to formal rules and procedures.
2. Readiness, change and innovation, where norms and values are associated with growth, resource acqui-
sition, creativity and adaptation.
3. Formulating objectives and creating a basis for change, where norms and values are associated with
learning, compromising and high commitment.
4. The pursuit and attainment of well-defined objectives, where norms and values are associated with
productivity, efficiency, goal fulfillment, and performance feedback.

Innovation
These words and phrases describe my organization best:

1. My organization likes to keep to established, traditional ways of doing things.
2. Assistance in developing new ideas and support for approaching things differently is readily available
and necessary for the survival of my organization.
3. My organization has been supportive of innovativeness to the point that we are almost overwhelmed by
all the ideas. Right now it is important to focus and clear the way for new strategic direction.
4. Formulation of new ideas or challenging the existing would unnecessarily trouble my organization in its
strive for stability.

Learning
A typical project in my organization is...

1. Clearly defined in terms of scope, cost and schedule. The project leader is in control: he claims ownership,
defines and follows the development process and reports to the top-management that relies on documen-
tation. The potential customer is not engaged in the process of the project and certain information may
even be withheld.
2. A transparent and iterative process that is subject to frequent feedback and continuous testing. Emerging
requirements can always change the course of the project. Control is shared among all participants, the
customer is engaged in the development and it is the highest priority to make informed decisions based on
valid information.
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Strategy
Decision-making in my organization...

1. Vision, targets as well as cause-effect relations are clear. Decision-making is often short-term and infor-
mation about the decision is fairly unambiguous.
2. Vision and targets are clear but cause-effect relations are uncertain. Decision-making is based in prior
experience and is often qualitative in nature.
3. Vision and targets are uncertain but cause-effect relations are clear. Decision-making is based on making
compromises.
4. Vision, targets as well as cause-effect relations are unclear. Decision-making is dependent on a charismatic
and inspirational leader who clears the way for a future direction of the organization.

Management
The management style in my organization is characterized by...

1. Shared control, risk-taking, innovation, freedom and uniqueness.
2. Competitiveness, clear targets and control.
3. Predictability, stability and conformity.
4. Persuasiveness, charisma and participation.

Environment
The context in which my organization can be characterized as...

1. Simple. The context is characterized by stability and clear cause-and-effect relationships that are easily
discernible by everyone. Often, the right answer is self-evident and undisputed. In this realm of known
knowns, decisions are unquestioned because all parties share an understanding.
2. Complicated. Context may contain multiple right answers, and though there is a clear relationship
between cause and effect, not everyone can see it. This is the realm of known unknowns.
3. Complex. Here, right answers cant be ferreted out. Its like the difference between, say, a Ferrari and the
Brazilian rainforest. This is the realm of unknown unknowns.
4. Chaotic. Searching for right answers would be pointless: The relationships between cause and effect are
impossible to determine because they shift constantly and no manageable patterns existonly turbulence.
This is the realm of unknowables.



Appendices 27

C Tables for results on strategies for problem solving

Table 2. Kitchner

Well-defined

Type Classification
1 2 3 1,2 1,3 2,3 1,2,3 Total

Creative 6 1 8 0 2 1 3 21
Rational 3 5 8 1 0 1 1 19

Total 9 6 16 1 2 2 4 40

Ill-defined

Type Classification
1 2 3 1,2 1,3 2,3 1,2,3 Total

Creative 3 0 11 2 0 4 1 21
Rational 1 2 11 0 0 2 3 19

Total 4 2 22 2 0 6 4 40

Table 3. Jonassen

Well-defined

Type Classification
3Step 7step Total

Creative 12 9 21
Rational 10 9 19

Total 22 18 40

Ill-defined

Type Classification
3Step 7step Total

Creative 4 17 21
Rational 3 16 19

Total 7 33 40
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Table 4. Abcouwer

Well-defined

Type
Classification

Certainty Risk Uncertainty Total

Creative 7 3 11 21
Rational 9 4 6 19

Total 16 7 17
40

Left—Right 16 17

Ill-defined

Type
Classification

Certainty Risk Uncertainty Total

Creative 1 5 15 21
Rational 2 3 14 19

Total 3 8 29
40

Left—Right 3 29

Table 5. Fiksel

Well-defined

Type
Classification

Steer and adjust Sense and respond Adapt and transform Survive and flourish Total

Creative 2 12 2 5 21
Rational 3 9 4 3 19

Total 5 21 6 8
40

Left—Right 26 14

Ill-defined

Type
Classification

Steer and adjust Sense and respond Adapt and transform Survive and flourish Total

Creative 0 4 8 9 21
Rational 2 3 2 12 19

Total 2 7 10 21
40

Left—Right 9 31

Table 6. Tsoukas & Shepherd

Well-defined

Type
Classification

Scenario analysis Contingency planning Analogical Reasoning Forecasting techniques Total
Creative 2 8 5 6 21
Rational 6 4 4 5 19

Total 8 12 9 11
40

Left—Right 20 20

Ill-defined

Type
Classification

Scenario analysis Contingency planning Analogical Reasoning Forecasting techniques Total
Creative 7 4 4 6 21
Rational 5 3 6 5 19

Total 12 7 10 11
40

Left—Right 19 21
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Table 7. Snowden & Boone

Well-defined

Type Classification
Obvious Chaotic Complex Complicated Total

Creative 5 4 5 7 21
Rational 2 1 10 6 19

Total 7 5 15 13 40

Ill-defined

Type Classification
Obvious Chaotic Complex Complicated Total

Creative 6 4 6 5 21
Rational 9 6 1 3 19

Total 15 10 7 8 40


