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This study examines the importance of basic educational, organizational and operational

structures of interaction under risk, and how these vary with competence level within

an organization. The purpose of this study is to examine whether there are any basic

components that can provide further insight into how competence for interaction under

risk can be developed and implemented. The first aim was, therefore, to examine

the relationship between components of the basic educational, organizational and

operational structures and interaction. The second was to assess whether the perceived

level of interaction varies due to competence level, controlling for gender, age, and

professional experience. The third aim was to determine whether competence level

group membership could be predicted by interaction, social support and the specified

educational and organizational components. A questionnaire survey was carried out

in the autumn of 2017. The respondents were male or female employees of the

Norwegian Armed Forces (n = 917). A purposive expert sample of 20 different units

with different levels of competence were selected and included commissioned and

non-commissioned officers, officer cadets, and conscripts. A total of 1,050 personnel

were employed by these units. All the employees were asked to participate. The

response rate was 87%. The results showed that social support and concurrent learning

were the most important predictors of interaction. Social support and concurrent

learning combined with basic capabilities, organizational improvisation, training on

decision-making, flexibility, general preparedness, and contingency plans accounted for

a considerable proportion of the variance in interaction. Interaction, social support, and

the specified educational, organizational, and operational structure components were

also significantly associated with competence level and competence group membership.

The results showed that it could be possible to prepare for unforeseen events by

implementing in particular social and educational measures that improve interaction.

This study should be especially relevant to those involved in handling and stabilizing

unforeseen events and emergency preparedness management.

Keywords: organizational learning, interaction under risk, social support, concurrent learning, crisis management,

the unforeseen, organizational improvisation, flexibility
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INTRODUCTION

This study examines the importance of basic educational,
organizational and operational structures of interaction under
risk, and how these vary with competency levels within an
organization. Previous studies (Kettl, 2003; Comfort, 2007;
Bechky and Okhuysen, 2011; Herberg et al., 2018; Torgersen,
2018b) showed that preparedness for the unforeseen was
associated with interaction.

Empirical research on interaction under risk, however, is
limited and fragmented (Boin and McConnell, 2007; Alpaslan
and Mitroff, 2011; Hémond and Robert, 2012; Steigenberger,
2016; Bundy et al., 2017). Even so, it is well-recognized that the
competence of the individual, the group and the organization
influence how different actors cope in the face of ambiguity
and adversity (Argyris and Schön, 1996; Nonaka and Konno,
1998; Hadida et al., 2015; Weick and Sutcliffe, 2015; von Davier
et al., 2017). How these skills, attitudes and knowledge can
be assumed by employees and built into an organization to
achieve better interaction under risk and unforeseen events
should be investigated more thoroughly (Boin and van Eeten,
2013; Torgersen, 2018b).

Organizations in a changing and insecure environment are
likely to anticipate that they will be faced with and must
respond to hazards, crisis, and disasters that they are not
prepared for (Garvin et al., 2008; Van Wart and Kapucu, 2011).
These can range from everyday crises that affect individuals
to major global risks such as natural disasters, cyber-attacks,
pandemics and terrorist attacks (Haddow et al., 2017). They
manifest as disorder and interruptions of routine (Lu and Xue,
2016), are more transboundary in nature (Ansell et al., 2010)
and are “wicked problems” (Head and Alford, 2015). They
occur suddenly and unpredictably, the risk level often being
high (Torgersen, 2018b). Preparing for such events may be
particularly important to organizations such as the police, the
military and the fire and rescue service. Emergency preparedness
and risk management typically focus on expected scenarios
of known magnitudes (Pearson and Mitroff, 1993). Equipping
professional organizations with classic tools for new problems
might, however, lead to a false sense of security. They may believe
they are prepared, but are in fact not (Boin and Lagadec, 2000,
p. 185; Taleb, 2010; Alpaslan and Mitroff, 2011). Experience
and studies show that what often fails in such situations is how
people and organizations work together (Kettl, 2003; Bammer
and Smithson, 2009; Schecter and Contractor, 2017, p. 224).

The literature shows that there is an increasing need for
intra- and inter-organizational interaction, not least because
of several major drivers. Growing interdependencies, rapid
technological change, increased expectations for integrated
services, increased complexity and uncertainty, including the
immediate imperative to respond to crisis and unexpected events
(Comfort, 2007; Ansell et al., 2010; Boston and Gill, 2011; Martin
et al., 2016; Torgersen, 2018b). The emphasis on interaction
comes from a greater recognition that the existing institutional
apparatus is not sufficient to handle increasingly complex and
ambiguous societal challenges, such as unforeseen events, which
in turn challenge patterns of organizations by transcending

organizational boundaries (Ansell et al., 2010). Comfort (2007)
therefore calls for interconnected responses from organizations.

The term interaction is often used to refer to communication,
cooperation, coordination, collaboration, joint action, teamwork,
and interplay (Herberg et al., 2018, p. 268). Hence, there
are many definitions and overlapping meanings of large or
small-scale interaction practices, both at the strategic and the
operational level (O’Leary and Vij, 2012; Torgersen, 2018b).
The focus is on the joint or collective—working to achieve
something together. The different concepts often have similar
common usages. They can, however, be differentiated based
on the relational level of ambition, degrees of autonomy and
integration, or by practical aspects (Selden et al., 2006; Torgersen
and Steiro, 2009). At the same time, many people make use
of these concepts differently, causing misunderstandings and
different expectations with regard to the content of the term and
the practical implications (Torgersen, 2018a; p. 25).

From an organizational perspective, the scope and the
intensity of interaction stand relevant, merging formal and
informal partnership. Based on the depth of shared work,
Boston and Gill (2011) have identified the following types
of organizational integration: coexisting (shared reliance),
communication (shared information), cooperation (shared
resources), coordination (shared work), and collaboration
(shared responsibilities). Other researchers have also positioned
the four dimensions cooperation, coordination, collaboration
and service integration in a continuum based on high
integration and little autonomy (Selden et al., 2006). From
research on crisis management Martin et al. (2016) found
important qualitative distinctions between the fours Cs;
communication, cooperation, coordination and collaboration.
The four terms represent a continuum of increased inter-
organizational embeddedness in partnering activities (Martin
et al., 2016).

Interaction as a relational phenomenon has a wider relational
ambition compared to overall similar relational processes
such as coexisting, communications, cooperation, coordination,
and collaboration (Figure 1). Interaction connotes coexisting,
communication, cooperation, coordination, and collaboration
in one word. More underlying conditions must be satisfied to
achieve interaction in practice than the other terms (Torgersen,
2018a). Torgersen (2018a) argues that interaction in particular
emphasizes trust, open and equal communication, shared mental
models, development, competence complementarity, common
goals, and knowledge. “The underlying processes create the level
of ambition and these are important for practice” (Torgersen,
2018a; p. 25).

In essence, this study considers the term interaction to
represent the highest level of ambition needed when people
are working together under risk and circumstances that
are unforeseen (Torgersen, 2018a). The following composite
definition of interaction is used in this study: “. . . an open and
equal communication and development process between parties
whose competencies complement each other, who exchange
competence directly face-to-face, via technology or manually,
who work toward a common goal and whose relationship is
based on trust, involvement, rationality and industry knowledge”
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FIGURE 1 | The relation between characteristics and requirements of the unforeseen, interaction and other relational forms, based on (Torgersen and Steiro, 2018,

p. 46). Interaction corresponds with the Norwegian term “samhandling”.

(translated from Torgersen and Steiro, 2009, p. 130; Torgersen,
2018a, p. 26).

Interaction, despite its advantages, does not necessarily lead
to better performance. It is therefore plausible to assume that
specific interaction competencies lead to successful interaction
(Hao et al., 2017, p. 136). However, there is a need for more
knowledge about the basic structures of interaction in a risky
and unknown environment (Christensen et al., 2015; Lu and
Xue, 2016). Socio-demographics markers such as gender, age and
competence level are potential confounding factors which could
affect both the basic processes of and the outcome of interaction
under risk (Bonanno et al., 2010). Also, a previous study (Herberg
et al., 2018) showed that perceived social support, which is moral,
emotional, and feedback reassurance (Cobb, 1976; Procidano
and Heller, 1983), was associated with interaction under risk.
Similarly, other studies show that social support is associated
with the ability to cope with stressors, high job demands, adverse
conditions, readiness, performance, and personal well-being
(Griffith and Vaitkus, 1999; Bliese and Britt, 2001; Cohen, 2004;
Armistead-Jehle et al., 2011; Ryan and Burrell, 2012; Delahaij
et al., 2016; Herberg et al., 2018). The main aim of this study
was to identify components that would allow the better targeting
and development of the knowledge and skills that can enhance
interaction under risk.

Many interaction studies focus on predictable conditions in
which the outcome does not necessarily involve uncertainty
and risk (Torgersen, 2018b). Torgersen (2018b) claims that
interaction under predictable conditions does not require the
same level of attention and precision in knowledge development
of underlying processes as in the case of interaction under
risk. For more general, competence-related phenomena (in this
case, interaction), in a given context (in this case, interaction
under risk and unforeseen events), it will be necessary to

build competence more specifically. Thus, there is a need for
identification and concretization of components that support
specific characteristics of interaction, and that embraces both
the individual, group, and organizational level. One way to
categorize these components is by following cycles related to
competence and knowledge flow in organizations (Torgersen
and Steiro, 2009; Saeverot, 2017). Torgersen et al. (2018)
therefore emphasize three thematic domains in their work
to promote research into interaction under risk. These were:
education and training (educational structure), organization
and leadership (organizational structure), and industry-oriented
actions and operations (operational structure). However, the
theoretical division and sequence of the three structures and
potential associated components have not been measured and
tested empirically.

Moreover, the three structures form a framework to categorize
a group of nine components (training, concurrent learning,
flexibility, improvisation, general preparedness, emergency
plans, understanding of the unforeseen, basic capabilities,
and identification of risk). These components are rooted in
theoretical and practical research related to the unforeseen
(Kaarstad and Torgersen, 2017), and cover many aspects of
interaction under risk (Torgersen, 2018a). They are developed
and evaluated in line with the methodological principles given in
Stufflebeam and Shinkfield (2007) and Stufflebeam (2001). Also,
interviews, a survey, and a case study were performed to evaluate
them (Kaarstad and Torgersen, 2017). The current study aims
to examine the three basic structures, and the nine associated
components‘ relationship to interaction under risk.

First, the educational structure focuses on how organizations
can manage unforeseen events by constructing new insights
that shape organization, operation and interaction (Garvin
et al., 2008). Especially when it is difficult to fully specify
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the consequences and the surprising event itself, this is
important. Diversity of knowledge and the continuous
development of knowledge and skills, may be essential.
Knowledge therefore becomes a key concept in emerging risk
as well as black swan type events (Taleb, 2010; Flage and Aven,
2015). There is, despite the widely recognized importance
of knowledge as a critical resource in an organization‘s
competitive advantages, “. . . limited understanding of how
to create and manage knowledge dynamically” (Nonaka
et al., 2000, p. 6). The core of an organization’s educational
structure is therefore the development of a continuous
strategic process that integrates learning perspectives, learning
climate, shared social context, knowledge creation, and
knowledge structures (Nonaka and Konno, 1998; Nonaka
et al., 2000; Örtenblad, 2002, 2018; Nonaka and Toyama, 2003
Marquardt, 2011).

Training is one component that plays an important role in
learning and education (Watkins and Marsick, 1993). Research
also shows that the ability to interact under risk may be
enhance by training and collaboration exercises, though the
effect can be limited and moderate (Berlin and Carlström, 2015;
Steigenberger, 2016; Sorensen et al., 2018). Learning occurs
where disjuncture, discrepancies, surprises, or challenges act as
triggers that stimulate a response (Marsick and Watkins, 2003;
Christianson et al., 2009). Training is not, though, the sole
distinguishing factor and furthermore does not necessarily imply
learning (Antonacopoulou, 1999, 2001; Yeo and Marquardt,
2015). Sorensen et al. (2018) also argue that organizations
need to have a stronger emphasis on collaborative learning
during training exercises. Hence, organizations that improve and
apply concurrent learning, “. . . ” a deliberate and continuously
functional and interacting learning process among actors
that occurs simultaneously with the interaction” (Steiro and
Torgersen, 2018, p. 253), are likely to improve performance
by being more proactive, receptive, and adaptable (Marsick
and Watkins, 2003; Antonacopoulou and Sheaffer, 2014;
Torgersen and Steiro, 2018).

The two components, training and concurrent learning,
emphasize in practice the building, and development of
complementary skills and knowledge during a working process
(Engeström et al., 1999). This is based on a collective experience
at the organizational level (Marsick and Watkins, 2003) between
humans as social beings within a community of practice (Wenger
et al., 2002), in a context in which learning is situated (Lave and
Wenger, 1991). Experiential learning (Kolb, 1984), exploration
(March, 1991), reflection-in-action (Schön, 1992; Yanow and
Tsoukas, 2009), and higher and more advanced levels of learning
(see also, Bateson, 1972; Argyris and Schön, 1978, 1996; Hawkins,
1991; Barnett, 2004; Simonin, 2017; Visser et al., 2018) are
also important concepts for understanding how new knowledge
could be created when people interact under risk and surprise.
Consequently, this study is based on the view that learning
and interaction occurs in and between every entity (Wang
and Ahmed, 2003; Marquardt, 2011)—for the individual in a
cognitive way and for the group and organization in a more
social and cultural way (Antonacopoulou and Chiva, 2007;
Örtenblad, 2018).

Research carried out previously has distinguished between the
wide variety of capabilities and competence humans can acquire
in their search for ways to facilitate learning and to develop
knowledge and skills (Driscoll, 2000; Benner, 2004; Cannon
et al., 2010). For example, Benjamin Bloom (1956) introduced
the cognitive (later revised by Anderson and Krathwohl, 2001;
Krathwohl, 2002), the affective (Krathwohl et al., 1964), and
the psychomotor (Harrow, 1972) domains. Gagné (1972) also
proposed an integrated taxonomy of five major domains of
learning—motor skills, verbal information, intellectual skills,
cognitive strategies, and attitudes. The five-stage model for
skill acquisition introduced by Dreyfus and Dreyfus (1980) has
proven to be useful in many areas, such as in the development
of expertise in professions. Dreyfus and Dreyfus‘ model is
based on situated performance and experiential learning, and is
extended to complex, under-determined and fast-paced practices
(Benner, 2004). For this reason, the model is used in this
study for categorizing and grouping the respondents by level of
competence. The model describes a person or group as starting
off as a novice, becoming competent, then proficient, then
expert, and finally master, the highest level (Dreyfus and Dreyfus,
1980, 2005; Dreyfus, 1981; Drejer, 2000). This way of grouping
competencies can thus help organizations to adapt education and
training for interaction under risk due to competence level.

Most of the research in the field of learning and knowledge
acquisition referred to in this study appear to have been firmly
established both theoretically and conceptually since the 1960s
and 1970s (Visser et al., 2018). There has, however, only been
limited research into the measurement, construct validation or
empirical investigation of their presence and effects (Huber, 1991;
Anderson et al., 1996; Peña, 2010; Noe et al., 2014; Simonin,
2017; Visser et al., 2018). According to Visser et al. (2018, p.
218) “. . . a field that is rich in conceptualizations, but rather poor
in operationalization.”

Second, a focal point of the organizational structure is
interruptions in organizations when normal activity is disturbed
by an unexpected event. Flexibility, and through this, absorbed
coping in a rapidly evolving external and internal environment,
provides the organization with the capacity to manage shock
wave effects better (Örtenblad, 2004, p. 139; Yanow and Tsoukas,
2009; Christensen et al., 2016), the objective being to respond
promptly to the need for change and to maintain a degree of
fit with the environment (Cunha et al., 1999). Organizations
that experience unexpected interruptions may, however, have a
particular need to improvise (Cunha et al., 2014), situations such
as this requiring an immediate response and great situational
sensitivity (Cunha et al., 2014). An organization’s members need
to formulate and execute a plan in real time, using the people
and resources available at that point in time (Cunha et al., 1999,
p. 302). Improvisation therefore requires the whole organization
and its members “. . . to deal with the unforeseen without the
benefit of preparation” (Hadida et al., 2015, p. 440). Not all
improvisation is, however, successful and might involve anxiety,
risk, and unintended consequences (Cunha et al., 1999, 2014;
Giustiniano et al., 2016).

The degree of integration, depth of shared work, and the
scope and intensity of partnering activities is of significance to
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organizations‘ ability to interact under risk (Selden et al., 2006;
Boston and Gill, 2011; Martin et al., 2016; Torgersen, 2018b).
A widespread problem is, however, that participants tend to
avoid the best forms of interaction (Berlin and Carlström, 2011),
striving instead for stability and favoring routine-based methods,
path-dependency, and self-reinforcing behavior (Selznick, 1957;
Boin et al., 2005; Christensen et al., 2015). Czarniawska
(2009) have furthermore identified the recurrent problem that
each failure seems to lead to the conclusion that more plans
and structure are needed. This may affect society’s and an
organization‘s ability to deal with adverse consequences (Sawalha,
2014), leading to lower levels of flexibility and efficiency (Jung
and Song, 2015).

Third, the operational structure is characterized by the
operative, practical and material value of established components
of emergency preparedness. Emergency management is the
discipline that deals with risks (Haddow et al., 2017). Risk
is defined as assessment of severity of consequence if an
adverse event should take place and the probability of such an
event (Duijm, 2015, p. 30; Rundmo, 2018). Risk management
methodologies include four main steps—risk identification, risk
assessment, risk analysis, and risk treatment. These steps guide
preparedness, planning, and mitigation processes (Haddow et al.,
2017). Haddow et al. (2017) claim that no organization can
function without a strong general preparedness capability built
up through planning and training, and emergency exercises.
It is, however, the realization of these risks that leads to the
many different emergency response and recovery institutions
implementing their emergency plans and drawing upon their
basic capabilities and resources (Haddow et al., 2017). The
development of a well-designed emergency plan is considered
to be a success factor. It lays the foundation for understanding
and practical training, which again develops skills (Steigenberger,
2016) and interaction under risk. Even the best emergency plans
and preparations, however, do not seem to always work in the
way intended (Comfort, 2007; Czarniawska, 2009; Giustiniano
et al., 2016). The dynamic, complex environment of rapidly
evolving unforeseen events often causes ambiguity, disorder
and interruptions and thus exceeds the capabilities of those
conventional emergency components (Comfort, 2007; Van Wart
and Kapucu, 2011; Lu and Xue, 2016). Hence, research suggest
that the ability to direct joint efforts and operate in the interface
between branches and organizations is essential (Van Wart and
Kapucu, 2011; Christensen et al., 2015).

There may be a gap between theories of effective interaction
under risk and the methodological framework available to
articulate and examine potential interaction components. Much
of the literature on interaction under risk encourage people and
organizations to understand the unforeseen, to identify risk, to
learn on the spot, work in teams, give social support, and be
flexible and improvise (Yanow and Tsoukas, 2009; Boin and
van Eeten, 2013; Hadida et al., 2015; Weick and Sutcliffe, 2015;
Herberg et al., 2018). It is not fully investigated how organizations
can develop these relevant and basic competencies and so achieve
better interaction under risk and unforeseen events. Accordingly,
the current research proposes to address this. The study aims
to investigate interaction components that individuals and
groups evaluate as being important to the management of such

conditions. The specific research questions are the following:
(1) What is the relationship between components of the
basic educational, organizational and operational structures and
interaction? (2) Do perceived levels of interaction, social support
and components of the three basic structures of interaction under
risk differ in terms of competence level, controlling for gender,
age, and professional experience? (3) Can competence level group
membership be predicted by interaction, social support, and the
specified educational and organizational components?

MATERIALS AND METHODS

Procedure
The results of this study are based on a self-completion
questionnaire carried out among employees of the Norwegian
Armed Forces. The data were collected in the autumn of
2017. The sample includes personnel from all branches of the
military and commissioned and non-commissioned officers,
military academy students and conscripts. The participants
were selected using purposive expert sampling in order to
obtain a representative sample of different knowledge and
experience from risk and unforeseen events. The questionnaire
was distributed to 20 units, departments and military academies
throughout Norway. The selection procedure was based on
a set of characteristics featuring a representative range of
organizational and educational levels, roles and functions within
the organization. All the employees within the selected units were
asked to participate.

Sample
A total of 917 respondents replied to the questionnaire. The
response rate was 87%. The sample included 795 male (87.5%)
and 114 female (12.5%) respondents. The mean age was 28.1
years [standard deviation (SD) = 9.4]. The average number of
years of military experience of the respondents was 6.6 (SD =

7.2). The questionnaires were completed by pencil and paper
in plenum with the researcher present to answer questions if
needed. Some questionnaires were supervised by a dedicated
department contact person. All participants were, however,
given the same introduction to the survey (see also section
Ethics Statement).

Measures
Social support was measured using a modified 10-item version
(Glozah and Pevalin, 2017) of the Perceived Social Support
(PSS) Scale (Procidano and Heller, 1983). For this study,
the revised measurement consists of two similar self-reported
indices consisting of 10 items each. They measured perceived
social support from leaders and fellow colleagues. A five-
point Likert scale ranging from “strongly disagree” to “strongly
agree” was used for the measurements. The reliability and the
internal consistency of the indices were found to be satisfactory.
Cronbach‘s alpha for scale dimensions were for social support by
colleagues, α = 0.871, and for social support by leader, α = 0.887.

The UN-ORG (UNforeseen Organization) Questionnaire
consists of a total of 87 items grouped in 10 categories.
The purpose of the questionnaire is to poll employees in an
organization to assess the extent to which they believe their
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organization has an emergency preparedness that can handle
unforeseen events (Kaarstad and Torgersen, 2017). The reliability
and internal consistency of the questionnaire, including all items,
has previously resulted in a satisfactory value of Cronbach’s α

= 0.900 (Kaarstad and Torgersen, 2017). The questionnaire
was used to measure interaction, training, concurrent learning,
flexibility, improvisation, general preparedness, emergency
plans, understanding of the unforeseen (UN), basic capabilities,
and identification of risk. Table 1 shows that all the subscales
that measure these constructs had satisfactory reliabilities and
internal consistencies.

Statistical Analysis
SPSS (version 24.0) was used to carry out statistical analysis
(Chicago: SPSS Inc.). Preliminary analyses were performed
to ensure that the assumptions of normality, linearity,
multicollinearity and homoscedasticity in the indices were
not violated (Tabachnick and Fidell, 2013). The Perceived
Social Support Scale (PSS) and the Unforeseen Organization
Questionnaire (UN-ORG) items were subjected to principal
component analysis (PCA). Cattell’s (1966) scree tests for visual
inspection of the scree plots were carried out to indicate which
components should be retained. This was further supported by
the Monte Carlo PCA for Parallel Analysis results, to decide
which components had eigenvalues exceeding the criterion
values for a randomly generated data matrix for variables of the
same quantity and the same number of respondents (Watkins,
2000). Cronbach‘s α was calculated to examine scale reliability
and the internal consistency of the indices (Cortina, 1993).
Average corrected item-total correlation and factor loadings
were determined to provide additional information on the scales‘
factorial structures (Costello and Osborne, 2005). k-Means
cluster analysis was carried out to explore and identify reasonably
homogenous competence groups of cases in the data (Scott and
Knott, 1974; Jain, 2010). A variable that reflects competence level
was first computed using the respondent‘s civilian education,
military education, service position, role in the organization and
unit affiliation. Pearson‘s r correlation coefficients were estimated
to analyze the association between the study variables.

A hierarchical multiple regression analysis was used to
examine predictors of interaction. The predictor variables
were entered block-wise. Gender, age, years of experience
and competence level were entered as control variables.
Consequently, the first block consisted of these variables.
The second consisted of social support by colleagues and
social support by leader, the third of educational structure
(training and concurrent learning), the fourth of organizational
structure (flexibility and improvisation), and the final block was
operational structure (general preparedness, emergency plan,
understanding of the UN, basic capabilities and identification
of risk). Social support was, based on previous results
(Herberg et al., 2018), entered next. The remaining predictors
were organized in educational, organizational and operational
structures, and entered in that order based on the theoretical
construct of Torgersen et al. (2018).

A one-way analysis of variance (ANOVA) was conducted
to examine differences in interaction due to competence level.

Participants were classified into five groups: novice, competent,
proficient, expert and master levels of competence. Tukey HSD
(Bonferroni) post-hoc test was applied to investigate which of the
groups there were significant differences between. The strength
of the differences was examined by using Cohen‘s dz (Lakens,
2013). A multivariate analysis of covariance (MANCOVA)
was carried out to examine differences in interaction, social
support and the educational, organizational and operational
structures due to competence level, gender, age and years
of experience (Tabachnick and Fidell, 2013). A multinomial
logistic regression finally assessed whether competence levels
and group membership could be predicted by interaction, social
support and the specified educational and organizational factors
(Hosmer et al., 2013).

RESULTS

Component Analysis and Parameter
Estimate of Measures
Table 2 shows that Perceived Social Support Scale (PSS)
consisted of two dimensions. The first was entitled social
support—colleagues and the second social support—leader.
The factors training and concurrent learning of the UN-ORG
Questionnaire showed a two-component solution. First, the
components of training were entitled training—decision making
and training—unknown. Second, the components of concurrent
learning were entitled concurrent learning—construction and
concurrent learning—reflection. A two-component solution
on social support, training and concurrent learning also met
the interpretability criterion (at least 3 items, items of the
same component measure, the same factor, items loading on
different components, and the rotated factor pattern). Two items
on each of the dimensions were removed from the Perceived
Social Support (PSS) Scale due to low factor loadings and factor
structure (Costello and Osborne, 2005). The cut-off value was
set at 0.40. A Direct Oblimin oblique rotation was used to aid
interpretability, the rotated solution revealing the presence of
simple structures (Osborne, 2015).

One component was extracted for all of the eight other factors
of the UN-ORG Questionnaire. No items were removed. The
interpretation of the data was consistent with the attributes
the questionnaire was designed to measure (Kaarstad and
Torgersen, 2017). The results, including parameter estimates
of average corrected item-total correlation and factor loadings,
were reasonable and support the educational, organizational
and operational structures for interaction under risk. Thus,
a PCA of the 11 extracted independent variables from the
UN-ORG Questionnaire indicated a three-component solution
that explained 72.1% of the variance. Oblimin rotation was
performed, the KMO was 0.91 (Kaiser, 1974), and Bartlett‘s test
of sphericity reached statistical significance (Bartlett, 1954).

Competence Level Cluster Groups and
Intercorrelations
A k-Means cluster analysis was conducted to identify cluster
group membership due to competence (Jain, 2010). Figure 2
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TABLE 1 | Descriptions, example items, number of items, Cronbach’s alpha, and corrected item-total correlation for the Unforeseen organization (UN-ORG) Questionnaire.

Variable Description Example questionnaire items No. of items α Corr. item-total

correlation

Interaction The organization’s ability… to manage

relational forms internally and externally

My organization… has developed a good level

of employee trust

7 0.774 0.50

Training—decision-

making

… to continuous competence development

and training programs

… trains in taking decisions in dilemma

situations

7 0.889 0.68

Training—unknown … to emphasis on training for unforeseen

situation

… trains in dealing with unfamiliar situations

apart from the fixed solutions

4 0.738 0.53

Concurrent

learning—construction

… to emphasis critical observation and

communication during events

… trains in sharing with others and utilizing

relevant details during events

6 0.782 0.54

Concurrent

learning—reflection

… to reflect in in the midst of adverse

situations

… stops during actual events to get an overview

of the situation

4 0.756 0.56

Flexibility …and willingness to adapt … can easily adapt its structure during an event 5 0.768 0.55

Improvisation … to find new solutions for new problems … has the ability to be spontaneous and to be

innovative during unforeseen events

7 0.848 0.61

General preparedness … to mitigate, plan and prepare for various

threats and risks

… has plans for education and training in

emergency preparedness

20 0.932 0.62

Emergency plans … to use existing plans for management and

prevention

… is familiar with the contents of emergency

preparedness plans, which focus on the

unforeseen

7 0.841 0.60

Understanding of the

unforeseen (UN)

…to perceive, describe and define … has the unforeseen as a fixed item in security

training

7 0.754 0.48

Basic capabilities … to mobilize and facilitate resources and

capabilities

… masters the use of the equipment which it is

assumed is needed to handle unforeseen events

7 0.810 0.55

Identification of risk … to identify and pursue warning signs … evaluates the significance of signs that are

not immediately considered to indicate serious

events

6 0.828 0.60

shows k-Means clustering of the 917 subjects scores for the
five competence variables (see also section Statistical Analysis).
The analysis showed that five competence cluster groups
were partitioned and clearly distinguishable. This, according
to the theoretical framework of Dreyfus and Dreyfus (1980),
therefore apportioned the participants in this study into five
groups according to their competence level; group 1—novice,
group 2—competent, group 3—proficient, group 4—expert,
group 5—master.

Table 3 shows the associations between the predictor
variables and the outcome variable (Pearson’s r correlation
coefficients). As expected, most of the variables were positively
associated with each other in the moderate and weak
range (Cohen, 1988). The strongest significant correlation
coefficients of the outcome variable interaction and the
predictors were between concurrent learning—construction
and interaction, r = 0.57, n = 906, p < 0.001, concurrent
learning—reflection and interaction, r = 0.51, n = 906, p
<0.001, and basic capabilities and interaction, r = 0.55, n
= 906, p <0.001. The socio-demographic variables of age,
years of experience, and competence level were significantly
associated. No symptoms of multicollinearity were detected
(Tabachnick and Fidell, 2013).

Predictors of Interaction Under Risk
A hierarchical multiple regression was conducted to predict
interaction under risk. Gender, age, years of professional

experience and competence level were entered as control
variables in block 1. Social support was the second block, the
four educational structure components were entered in block
three, the two organizational structure components in block four,
and the five operational structure components in block five.
The full details on each regression model are shown in Table 4.
In addition, Pearson‘s r correlation coefficients between each
predictor and the dependent variable are reported in Table 3.

The results showed that the model accounted for 58.7% of
variance in interaction under risk. Socio-demographic variables
contributed significantly and accounted for 4.8% of the variance
in interaction under risk, R2 = 0.048, F(10, 801) = 10.80, p< 0.001.
The two social support components explained an additional
25.4% of the variance, R2 = 0.254, F change (2,846) = 154.09, p <

0.001. The addition of four educational components explained an
additional 19.9%, R2 = 0.199, F change (4,842) = 83.89, p < 0.001.
The addition of two organizational components explained a
further 4.2% of the variance, R2 = 0.042, F change (2,840) = 38.66,
p < 0.001. Finally, the adding of five operational components
explained an additional 4.4% of variance in interaction under
risk, R2 = 0.044, F change (5,835) = 17.85, p < 0.001.

In the final model, social support (ß = 0.18, p < 0.001)
(ß = 0.13, p < 0.001), concurrent learning (ß = 0.13, p <

0.001) (ß = 0.09, p < 0.01), and basic capabilities (ß = 0.14, p
< 0.001) were the components which significantly added most
variance to interaction under risk. The analysis showed that
neither gender (ß=−0.02, ns), years of experience (ß= 0.02, ns),
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TABLE 2 | Mean, standard deviation, Kaiser-Meyer-Olkin Measure, Bartlett‘s test, total variance explained, and factor loadings for the study variables.

Study variables Mean SD KMO Bartlett’s test Total variance explained (%) Factor loadings

Interaction 3.65 0.54 0.81 <0.0005 43.4 0.55,0.74

Social support 3.67 0.57 0.92 <0.0005 56.6 0.46,0.75

Social support—colleagues 3.90 0.60 12.9 0.66,0.80

Social support—leader 3.44 0.70 43.7 0.62,0.85

Training 3.68 0.64 0.91 <0.0005 59.3 0.56,0.80

Training—decision-making 3.83 0.69 49.7 0.62,0.88

Training—unknown 3.41 0.71 12.6 0.54,0.86

Concurrent learning 3.67 0.54 0.87 <0.0005 52.8 0.56,0.73

Concurrent learning—construction 3.69 0.58 41.5 0.57,0.81

Concurrent learning—reflection 3.64 0.65 11.2 0.67,0.82

Flexibility 3.55 0.62 0.76 <0.0005 52.8 0.68,0.77

Improvisation 3.71 0.63 0.87 <0.0005 53.3 0.65,0.82

General preparedness 3.60 0.62 0.94 <0.0005 44.4 0.54,0.73

Emergency plans 3.26 0.63 0.89 <0.0005 52.3 0.60,0.81

Understanding of the unforeseen (UN) 3.17 0.61 0.84 <0.0005 42.0 0.47,0.75

Basic capabilities 3.40 0.63 0.75 <0.0005 47.6 0.59,0.78

Identification of risk 3.25 0.62 0.81 <0.0005 54.3 0.65,0.79

N = 905–907; SD, standard deviation; KMO, Kaiser-Meyer-Olkin Measure.

FIGURE 2 | Competence variables scores due the five competence groups (Z-scores). N = 917. Number of cases in each cluster: novice (n = 107), competent (n =

267), proficient (n = 227), expert (n = 171), master (n = 145).

competence level (ß= 0.03, ns), training—unknown (ß=−0.05,
ns), understanding of the UN (ß = 0.01, ns) and identification
of risk (ß = 0.02, ns) were significant predictors of interaction
under risk.

The results, with regard to the first research question
of the current study, showed that the psychological factors
of social support and the educational structure components
in particular are associated with interaction under risk and
unforeseen events.

Competence Level Differences in
Preparedness Variables of Unforeseen
Events
Differences in Interaction Due to Participants

Competence Level
Figure 3 shows that interaction mean scores were different for
the five groups of different competence level (novice, competent,
proficient, expert and master). The difference between these
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TABLE 4 | Summary of hierarchical multiple regression analysis with interaction as criterion.

Block and predictor variable Block 1 Block 2 Block 3 Block 4 Block 5

β β β β β

BLOCK 1: SOCIO-DEMOGRAPHICS

Gender −0.01 −0.03 −0.02 −0.03 −0.02

Age −0.34*** −0.28*** −0.12* −0.15** −0.15**

Years of experience 0.03 0.03 0.01 0.00 0.02

Competence level 0.17** 0.11* 0.08* 0.06 0.03

BLOCK 2: PSYCHOLOGICAL FACTORS

Social support colleagues 0.26*** 0.15*** 0.15*** 0.18***

Social support leader 0.32*** 0.21*** 0.16*** 0.13***

BLOCK 3: EDUCATIONAL STRUCTURE

Training—decision-making 0.07 0.06 0.10**

Training—unknown 0.13*** 0.06 −0.05

Concurrent learning—construction 0.25*** 0.19*** 0.13***

Concurrent learning—reflection 0.16*** 0.13*** 0.09**

BLOCK 4: ORGANIZATIONAL STRUCTURE

Flexibility 0.17*** 0.08*

Improvisation 0.12*** 0.09**

BLOCK 5: OPERATIONAL STRUCTURE

General preparedness 0.11**

Emergency plans 0.08*

Understanding of the unforeseen 0.01

Basic capabilities 0.14***

Identification of risk 0.02

R² 0.05 0.30 0.50 0.54 0.59

1R² 0.05 0.25 0.20 0.04 0.04

1F 10.80*** 154.09*** 83.89*** 38.66*** 17.85***

N = 853. Listwise deletion. *p < 0.05, **p < 0.01, ***p < 0.001.

competence level groups were statistically significant at the
p < 0.05 level: F(4, 902) = 16.05, p = 0.001. The interaction
score decreased from novice (M = 3.85, SD = 0.55) to
competent (M = 3.55, SD = 0.51), increased to proficient
(M = 3.69, SD = 0.49), decreased to expert (M = 3.43,
SD = 0.56) increased to master (M = 3.75, SD = 0.49)
competence level groups, in that order. Figure 3 also shows that
the actual differences in mean scores between the groups were
small, Eta2 = 0.07.

Post-hoc comparisons using Tukey HSD and Bonferroni tests
showed that the mean score for the novice group (M = 3.85,
SD = 0.55) was significantly different from the competent (M
= 3.55, SD = 0.51, d = 0.56), the proficient (M = 3.69, SD
= 0.49, d = 0.30), and the expert (M = 3.44, SD = 0.56, d
= 0.75) groups. The proficient group (M = 3.69, SD = 0.49)
was significantly different from the competent (M = 3.55, SD
= 0.51, d = 0.28), and the expert (M = 3.44, SD = 0.56, d
= 0.50) groups. The master group (M = 3.75, SD = 0.49)
was significantly different from the competent (M = 3.55, SD
= 0.51, d = 0.39) and the expert (M = 3.44, SD = 0.56, d
= 0.59) groups. Thus, the effect size for this analysis ranged
from a small to medium, medium, and medium to large effect
(Cohen, 1988).

Effectiveness of Competence Level and

Socio-Demographics on Preparedness
Next the impact of competence level was examined. The
independent variables were competence level groups (novice,
competent, proficient, expert, and master) and gender. The
dependent variables were interaction, social support, and the
eleven components of the educational, organizational, and
operational structures. Age and years of experience were entered
as covariates to control for the influence of these variables.
The results in Table 5 show a statistically significant overall
difference, F(56, 3, 223) = 3.61, p < 0.001, Wilks’ λ = 0.79,
partial η2

= 0.06, in the competence level groups on the
combined dependent variables after controlling for gender, age,
and years of experience. There was, however, no statistically
significant relationship between level of competence and gender,
F(56, 3, 223) = 0.99, p = 0.49, Wilks’ λ = 0.94, partial η2

=

0.02. The univariate test, though, showed there was a small
statistically significant difference in social support—leader scores
of males and females, F(1, 841) = 4.92, p < 0.05, partial η2

=

0.01. The covariate age significantly influenced the combined
dependent variables, F(14, 828) = 3.55, p < 0.001, Wilks’ λ = 0.94,
partial η2

= 0.06.
The multivariate effect of competence level groups on

interaction F(11, 841) = 5.63, p < 0.001, η2
= 0.07, social
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FIGURE 3 | Differences in interaction due to level of competence group. N = 907. Novice (n = 169), competent (n = 262), proficient (n = 226), expert (n = 143),

master (n = 107). Error bars: 95% confidence intervals.

support—colleagues F(11, 841) = 3.05, p < 0.01, η2
= 0.04, and

social support—leader F(11, 841) = 2.98, p < 0.01, η2
= 0.04

were significant. Table 5 also shows that competence level groups
revealed a significant effect on all the 11 components of the
educational, organizational, and operational structures. General
preparedness, F(11, 841) = 19.84, p < 0.001, η2

= 0.21, emergency
plan, F(11, 841) = 12.62, p < 0.001, η2

= 0.14, understanding
of the unforeseen, F(11, 841) = 8.96, p < 0.001, η2

= 0.11,
training—decision-making, F(11, 841) = 8.36, p < 0.001, η2

=

0.10, and identification of risk, F(11, 841) = 7.94, p < 0.001, η2

= 0.09, demonstrated the strongest significant effect. As such,
considering research question two, the results showed that the
respondent‘s level of competence had an effect on all the 14
combined dependent variables, irrespective of gender.

Prediction of Respondents Competence
Level Group Membership
Amultinomial logistic regression analysis was used to investigate
the relationships between interaction, social support and the
set of educational, organizational, and operational components
for membership of the five competence level groups (novice,
competent, proficient, expert andmaster). The reference category
for the outcome variable was novice. The focus of this analysis
was on predicting the likelihood of respondent‘s competence
group membership. The goodness of fit of the final model was
significant, χ2

(40, N=894) = 382.093, p < 0.001. The model also

predicted the dependent variable over and above the intercept-
only model. The Pearson goodness-of-fit test indicated that the
model was a good fit to the observed data, χ2

(3,532) = 3573.292, p

= 0.309, and Nagelkerke R2 = 0.36, p < 0.001.

Each variable was compared with the full model to determine
whether it should be included in the final model (Table 6).
Predictor variables without significant unique effects or that
caused poor model fit were excluded. The other operational
structure components, except for understanding of the UN, were
omitted. It seems that these factors relate to other and more
specific and material parts of the preparedness processes, for
example planning and equipment. The remaining predictors
in the final model, however, showed a significant unique
contribution or contributed meaningfully to the full effect, as
shown in Table 6.

Social support—colleagues (OR = 2.41) and training—
decision-making (OR = 7.32) significantly increased the
probability of membership of the competent group compared
with novice. Interaction (OR = 0.33), training—unknown (OR
= 0.39), concurrent learning—construction (OR = 0.51), and
understanding of the UN (OR = 0.19) however decreased the
odds of being a member of the competent group. The second
column in the table compares the proficient result with novice.
The results showed that interaction (OR = 0.44), concurrent
learning—construction (OR = 0.81), and understanding of the
UN (OR = 0.34) were associated with a decrease in the odds
of being a member of the proficient group. The third column
in Table 6 compares the result of expert with novice. The
analysis showed that participants who reported higher levels of
flexibility (OR = 2.18) and improvisation (OR = 1.88) were
significantly more likely to be members of the expert competence
group. The levels of interaction (OR= 0.20), training—unknown
(OR = 0.58) and understanding of the UN (OR = 0.29)
however significantly decreased the probability. The final column
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compares the result of master with novice. Respondents with
higher levels of social support by leader (OR = 2.04) and
concurrent learning—reflection (OR = 2.67) were significantly
predicted to be members of the master competence group.
However, the outcome of concurrent learning—construction (OR
= 0.29) and understanding of the UN (OR = 0.39) significantly
reduced the likelihood of membership of the master competence
group. In sum, with attention to research question three, the
results specified that different components (interaction, social
support, training, concurrent learning, flexibility, improvisation
and understanding of the UN) increased the likelihood of
membership in a certain competence group.

DISCUSSION

The current study investigated the effects of basic educational,
organizational and operational components (including social
support) on interaction under risk. Previous theory and empirical
studies led to the assumption that there could be a relationship
between educational, organizational and operational structures
and the ability to interact under unforeseen events (Örtenblad,
2004; Czarniawska, 2009; Cunha et al., 2014; Hadida et al.,
2015; Steigenberger, 2016; Haddow et al., 2017; Steiro and
Torgersen, 2018; Torgersen, 2018a). The current study also
hypothesized that interaction, social support and the components
of the interaction under risk-structures would be associated with
competence level and competence group membership (Dreyfus
and Dreyfus, 1980, 2005; Dreyfus, 1981; Benner, 2004).

The results showed that social support and concurrent
learning significantly predicted interaction under risk. The
results also demonstrated significant differences and the
effectiveness of respondent’s competence level on interaction,
social support, and the components of the three basic structures
of interaction under risk. Finally, the results showed that
competence level group membership was associated with
interaction, social support, and the specified educational and
organizational components.

The findings of this study propose that organizations need to
match up the traditional measures of emergency preparedness
with focus upon social support, concurrent learning, decision-
making in dilemma situations, organizational improvisation,
and flexibility, all promoting the ability of interaction under
risk. The combined set of predictor variables (social support,
training, concurrent learning, flexibility, improvisation,
general preparedness, emergency plans, and basic capabilities)
accounted for 58.7% of the variance in interaction. Combining
hierarchy and networks in a mix of central governance and
self-synchronization is often a challenge for organizations
confronted with transboundary, ambiguous and complex
conditions (Ansell et al., 2010; Christensen et al., 2016). Subject
to the degree of uncertainty, uniqueness, and transboundary
features (Christensen et al., 2016), interaction efforts can
be an effective response to unforeseen events (Ansell et al.,
2010). Hence, a composite of the components associated with
interaction under risk might be a promising way forward. The
findings also show that it is possible to differentiate and target
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educational and training efficiency by competence level. Even
so, there may be need for educational models and training
programs that facilitate knowledge creation. To the authors of
this current study’s knowledge, there are no previous studies that
have concurrently examined the educational, organizational and
operational structures examined in this study and the relation of
these to competence levels.

Implications
The current study with regard to the research questions hold
theoretical and practical implications. First, the results show
that social support may be important when responding to
threats which the individual lacks the competence to handle. An
individual’s perception of the receipt of emotional and moral
support, and the receipt of feedback and information from
colleagues and leaders (Procidano and Heller, 1983), may be
important to interaction under risk (Herberg et al., 2018). An
emphasis on the building of working conditions to promote high
levels of social support should therefore, be prioritized.

The results furthermore showed that concurrent learning
promotes the ability to interact under risk. Individuals who
experience a disruptive event and have the capacity to get an
overview and to see the details in the situation, combined
with the ability to make space for reflection in action and to
share information with others, showed a significant positive
association with interaction. This finding contributes to the
literature by showing that a relationship between people who
share information when they work together, promotes the
creation of a common situation understanding, which in turn
provides a basis for decisions that reflects the situation (Watkins
and Marsick, 1993; Engeström et al., 1999; Wenger et al.,
2002; Comfort, 2007). Researchers have, however, highlighted
the problems associated with the low transfer value of learning
from specific situations, limitations of understanding (Anderson
et al., 1996), and the challenge of creating space for reflection
in action (Schön, 1992; Yanow and Tsoukas, 2009). Concurrent
learning has, however, demonstrated a promising ability of
knowledge creation to reduce the gap between theories, planning,
emergency preparedness and practice when unforeseen events
occur (Comfort, 2007; Garvin et al., 2008; Simonin, 2017;
Torgersen and Steiro, 2018; Visser et al., 2018). Participants must,
however, trust each other if this is to take place. They also
must develop a mutual understanding which develops during the
interaction process and must understand each other’s’ roles and
functions so that they use their unique expertise to complement
each other. Finally, they must, if they are to learn from each other
in the interaction process, express themselves clearly (Steiro and
Torgersen, 2018).

The findings also demonstrated that there was a positive
relationship between interaction under risk and those who
consider their organization to be trained in decision-making
and to have the ability to adapt its organization structure,
to be spontaneous and inventive under unforeseen events
(Örtenblad, 2004; Cunha et al., 2014; Hadida et al., 2015;
Torgersen, 2018b). It is, however, important to measure the
risk of ad-hoc responses. Sometimes caution and self-protection
are chosen and preferred (Cunha et al., 2014). The ability of

planning, flexibility and improvisation to coexist must also not
be neglected (Giustiniano et al., 2016). The classical emergency
preparedness elements of general preparedness, knowledge
of existing emergency plans, and the organization’s basic
capabilities, including material, equipment, and infrastructure,
also contributed to the explained interaction variance. This
finding, from the domain of operational structure, complements
previous results and aligns well with the literature (Steigenberger,
2016; Haddow et al., 2017).

The results of the current study in general propose that
educational structure components, in particular concurrent
learning, can enhance how people and organizations learn
and how they interact in a dynamic process of recovering
and improving performance from indeterminate situations.
Organizations also need to balance the traditional measures
of preparedness, prediction and stability with organizational
flexibility and improvisation (Czarniawska, 2009; Christensen
et al., 2015).

Second, the results also showed that each competence level
had different conditions and starting-points for learning, and that
competence could develop from one stage to another (Driscoll,
2000; Benner, 2004). The findings highlight competence level as
a tool in managing two dimensions of complexity in interaction
under risk, specifically information load and uncertainty
(Cannon et al., 2010, p. 172). This finding, though, challenges
a traditional view of the unforeseen— “. . . that there is always
something unplanned and unexpected happening, and it is
impossible and worthless to build competence and prepare
for every possibility” (Torgersen, 2018a, p. 33). Building and
developing competence may, however, and to some extent, be
sufficient to handle interaction under risk and unforeseen events.

The differences in mean scores between the groups were
considered to be small and furthermore did not increase in
a stepwise and linear way between competence levels. This
finding is not entirely in line with notions of the Dreyfus
and Dreyfus‘ model, which describes a progression through the
stages, intuition being the endpoint of learning (Peña, 2010) and
expert and master being “. . . exemplars of exceptional ability”
(Yanow and Tsoukas, 2009, p. 1360). Dreyfus and Dreyfus (2005)
argue, however, that the master level is always in a learning
process, open to change, surprise and not-knowing (Benner,
2004; Yanow and Tsoukas, 2009). This finding, even so, supports
previous critics of the model, suggesting that complex processes
are oversimplified and that there is an absence of social structure,
knowledge, of specifications of objective qualifications, and of
operational definitions (Drejer, 2000; Peña, 2010, p. 1–2).

It is possible, though, to partially explain the opposing
results of using such models for acquisition of competence
for interaction under risk and the unforeseen. For instance,
unforeseen events do not have the same degree of predictability,
nor seem to evolve in the same way as other and better-
known scenarios. Another plausible explanation is that the
respondents are individually selected and professionally trained
independently of their position, role, and previous education
level and that their level of initial competence is therefore high.
It is also of interest to consider whether the minor difference
between the novice and master levels‘ response to the unforeseen
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is a result of compensation over time. The novice could have an
initial or an equal advantage. The master might, however and
after a short period of time, reap the benefits of their competence
and professional experience. Or could it be the opposite way
around? Many studies emphasize the role of masters and experts.
Novices must, however, also employ considerable effort in
dealing with disruptive situations (Endsley, 1995). This also
highlights the differences between formal (explicit) and informal
(tacit) knowledge and how it applies, and to what extent, at each
competence level (Nonaka, 1994; Drejer, 2000).

Third, the results finally showed that the likelihood of a
respondent being a member of a specific competence level group
allows different areas of education and training to be emphasized.
At the lower competence level in the organization, it appears
that interaction, understanding of the unforeseen, concurrent
learning—construction, social support from colleagues, and
training on decision-making are important factors. At the
medium level, however, flexibility and improvisation are central
components, which are probably particularly relevant to middle
managers. Social support from leader and concurrent learning—
reflection are significant at the higher competence level. The
support of a leader and the ability to learn as you progress
through reflection appear to be increasingly important the higher
up in the organization the individual is positioned. These findings
support models which claim that it is reasonable to differentiate
competence building from competence level and the need to
mobilize expertise (Dreyfus and Dreyfus, 1980, 2005; Drejer,
2000; Driscoll, 2000; Weick and Sutcliffe, 2015). An evaluation of
which components are considered to be relevant at the different
levels appears to reflect a “. . . move from rule-governed thinking
to an intuitive grasp of the situation” (Benner, 2004, p. 190).

According to Peña (2010, p. 8) intuition must be “. . .
expanded to be validated”. Research shows that those at
a high professional competence level use two modes of
thinking: analytic (hypotheticodeductive) and non-analytic
(pattern recognition). We must therefore acknowledge the
complexity of competence development, decision-making and
learning (Peña, 2010), particularly when conditions require
new approaches (Garvin et al., 2008). There is furthermore
a relationship between these three elements and the different
concepts of higher and more advanced levels of learning
(Bateson, 1972; Argyris and Schön, 1978, 1996; March, 1991),
situational awareness (Endsley, 1995), and organizational sense-
making (Weick et al., 2005). For example, improvisation is
viewed as being a mechanism that operates between flexibility
and structure, and exploration and exploitation, and is viewed
as being a skill that can be learned through training (Vera and
Crossan, 2005, p. 220). Improvising can, according to Weick
(1998, p. 553), also be tacit and often distracted by structure,
planning and standard operating procedures. The relationship
between cognition, intuition and action may therefore transform
emergency management from being a static, rule-bound set of
procedures into a dynamic process, based on the human and
the organizational interactive ability to learn, share knowledge,
improvise, and adapt to changing conditions across competence
levels (Comfort, 2007, p. 189; Noe et al., 2014; Yeo and
Marquardt, 2015). Consideration should therefore be given

to whether models other than linear models of competence
development and knowledge creation are more suitable to
interaction under risk.

An example of an alternative model is the SECI (Socialization-
Externalization-Combination-Internalization) model of
knowledge creation in organizations (Nonaka and Konno, 1998;
Nonaka et al., 2000). It seems to be increasingly important that
higher levels of learning (Wang and Ahmed, 2003) are achieved
through a dialectic process (or spiral) (Nonaka and Toyama,
2003) if knowledge is to be transferred between the individual,
group, intra-organizational, and inter-organizational levels. This
is furthermore a process which enables conversion between
tacit and explicit knowledge (Nonaka, 1994). This model sheds
light on the complex process of competence development. Such
models could also be useful in the creation and generation of a
new and deeper understanding and knowledge in situations that
require interaction to cope with ambiguity, chaos, fluctuation,
and uncertainty. They do, however, focus on competence
or knowledge in an overall perspective. Less interventional
measures are, however, required to develop concrete interaction
abilities that can meet unforeseen events (Torgersen et al.,
2018, p. 34). Organizations should, nevertheless and based on
the results, implement a broader perspective of learning and
competence development and recognize that interaction is a
generic core competence. This is built on social support and
concurrent learning, but also includes the skills of improvisation
and flexibility. The findings of our study have therefore identified
and concretized specific areas of competence which can form
the basis for progress in recruitment and selection procedures,
educational programs, operational training and emergency
exercises, at both the individual, group and organizational level.

Strengths and Limitations
The cross-sectional design prohibits causal inferences, implying
that our study can only provide conclusions on the associations
between the examined variables (Gollob and Reichardt, 1987).
A theoretical model of interaction under risk and certain
components associated with interaction have formed the basis of
this study. The selection, division, and sequence of factors must
not be perceived as absolute, causal or categorical. Determinants
in the study might also influence each other bidirectionally.
Longitudinal studies or interventional study designs are therefore
needed to infer temporal relationships between the study
variables and to adjust for potential confounders. The sample size
(n = 917), however, should be sufficient to detect large effects
(Cohen, 1988). Additionally, the variables were measured by a
multi-item scale with high reliability and the response rate (87%)
was also high (Lindell and Whitney, 2001).

Self-reported data were also used in this study. The data are
based on employees‘ perceptions of their organization‘s ability to
interact under risk and to handle unforeseen events. Thus, the
study does not look at the participants‘ actual behavior during
an event, but at the intended behavior based on their experience.
This may limit the validity of our findings due to common
method bias and social desirability (Podsakoff et al., 2003).
The assessment of social support and the basic educational,
organizational and operational components of interaction under
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risk could therefore reflect general and biased intentions, rather
than real organizational performance when confronted with an
unforeseen event. The respondents are selected, trained and
relatively experienced and this should contribute to a realistic
evaluation of the organization. The questionnaire was, to lessen
such limitations, completed in plenum. All participants were
given the same introduction. We undertook further procedural
remedies such as ensuring anonymity of the respondents. The
respondents were also informed that the data would only be used
for research purposes and was solely available to the authors of
this study.

The selection of participants, who were all volunteers,
may also introduce uncertainty to the results and limit
generalizability to other populations (Lindell and Whitney,
2001). Randomization was not possible in order to obtain
a representative sample of knowledge and experience
from risk and unforeseen events. The respondents do,
however, represent a large and diverse sample of Norwegian
Armed Forces personnel. The participants are selected
from a range of units, functions and roles with respect
to attributes and representation of the population, which
should reduce the possibility of bias and localization or group
specific effects.

The incidence of missing data were low, and the
response rate was high. The sample in this study is from
the Norwegian Armed Forces. The phenomenon and
thematic approach used in this study is, however, industry-
oriented, sector-oriented and cross-sectoral. However,
the results should not be generalized to employees in
other sectors.

CONCLUSION

In conclusion, the results of this current study show that it
is possible to prepare for unforeseen events by implementing
measures that promote better interaction, particularly measures
aimed at the improvement of social support and concurrent
learning. The categorization of the factors into educational,
organizational and operational structures also gave increased
insight into the basic components of interaction under risk.
This insight furthermore established a foundation that could
be used in the development of a methodology and education
models that are relevant for different levels of competence. The
importance of a multivariate and interdisciplinary approach to
the identification of factors that affect the ability to interact under
risk and unforeseen events was accentuated. More importantly,
several factors that could provide better targeting and emergent
applicable generic competence structures for interaction under
risk were identified. This is useful in developing and adjusting
recruitment and selection processes, educational models, training
programs, emergency exercises, and organization.

Transboundary threats and events at the outer limits of what
has been prepared for and trained for previously must also be
handled, not least, to ensure societal security and preparedness.
This study therefore provides an explanation of the unforeseen
in society and learning processes, by introducing the concept

of interaction under risk, a term that connotes coexisting,
communication, cooperation, coordination and collaboration in
one word.

If, as pointed out by the literature, unforeseen events are
both inevitable and unpredictable, learning how to deal with
them as they unfold seems to be adequate. Traditional efforts
to predict and control, to defend against specific hazards and
risks, should therefore be combined with an increased attention
on interaction abilities, social support, concurrent learning,
improvisation and flexibility. Experiences from unforeseen
events, however, point to the multi-faceted nature of this
phenomenon. Developing principles and general solutions that
apply to all situations is highly unlikely. This study, nevertheless,
suggests that people and organizations who learn and interact
in a social, dynamic and synthesizing process will be one
step ahead in recovering and improving performance from
indeterminate situations. The current study should therefore be
particularly relevant to organizations involved in the handling
and stabilization of unforeseen events, emergency preparedness
and crisis management.

Future research should pursue the findings empirically
in longitudinal designs, to clarify and observe more closely
the interactive relationship between the study variables. The
educational, organizational and operational structures of
interaction under risk in particular need to be more closely
examined, including in relation to different organizations
and cultures, both national and international. Research into
the individual differences in handling unforeseen events and
interaction under risk that relates to mental abilities, personality,
motivation, and character, could contribute to the better
understanding of the influence of individual and social factors.
Learning is a key feature in this study, which is mainly viewed as
being a positive process. Constraints on learning and interaction
must also be further explored. So should unlearning processes.
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