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Executive summary
This Recreational Boating Literature review sought to address two main research questions.
What does existing literature tell us about:
1. What additional competencies should be included in a model that expands from water
competency to boating competency?
2. What are the main factors affecting people’s decision making around safety on boating
trips?
To conduct this literature review the research team conducted a thorough search of both
public and academic databases. Four online consultation meetings with a reference group,
drawn from the Safer Boating Forum, were held. Two meetings were focused on each of the
research questions. A draft of the preliminary report was circulated and this final document
includes relevant feedback from the sector.
The review of peer-reviewed literature reveals little evidence of research specifically
focussing on the issue of recreational boating competencies.
In section one we have presented Stallman et al.’s (2017) existing water competency
framework and reviewed research literature that has aided us in developing additional
boating specific elements. We developed the following definition of recreational boating
competence.
He Whakamarama Nga Pukenga Waka:
Boating competence is defined as the knowledge, attitudes and behaviours, and skills that
align with the principles of good seafaring and prevent boating related incidents that lead to
harm of persons, to property, or the environment.
The person-in-charge of a boat (skipper) should be competent to plan and conduct a safe
passage and ensure that they, their crew, other water users, and the environment, are not
harmed.
(Note: under existing legislation [S19 MTA, 1994] the skipper has the legal responsibility for
the safe operation of the vessel).
We also proposed three specific competencies
Nga Pukenga e Toru: The three competencies
1. Nga Pukenga Aukati: Preventative competencies
2. Nga Pukenga Matatau: Situational awareness competencies
3. Nga Pukenga Ohorere: Incident management competencies
One of the recurring themes in the literature is the importance of situational awareness.
The ability to perceive, comprehend, and accurately predict changes in the environment is
undoubtedly a complex task. The research reveals that the human element is a significant
factor in boating incidents and accidents. Nga Pukenga e Toru positions people at the core
2

of the framework. It is through developing knowledge, skills, and safety focussed attitudes,
that the greatest impact is likely to be evident in improving recreational boating safety. The
boating competencies complement and expand on many of those identified by Stallman et
al. The difference in emphasis between the two frameworks is related to the primary
emphasis of boating to be on, rather than in, the water. The development of boating
competence will hopefully reduce the need to enact competencies related to unintentional
immersion. Boating competency can be viewed as an individual capacity, where one person
holds the knowledge and skills, or a distributed competency, where other parties can
contribute to improved safety outcomes. Implementing the competencies provides scope
for reimagining recreational boating training.
In section two we examined Classical (rational) and Naturalistic models of decision making.
We discussed how beliefs, cultural values, ways of understanding the world, experiences,
and socio-economic background all influence how we make decisions. What the literature
on decision making has revealed is the importance of context and cultural values that
underpin the way people might act. By engaging in communities of practice we may better
understand the ‘drivers’ of behaviour and how these influence the decisions that are made.
Decisions are made from unconscious value systems and beliefs – the models relating to
decision making are themselves embedded in cultural assumptions. As indicated, there are
alternate ways to view the world and a robust framework for engaging Te Ao Māori has
been developed through the Wai Puna model (Phillips, 2019).
One of the themes in this review is the social/collective nature of decision making. While
decision making was once seen as an individual cognitive act we can now view this as a
rather narrow focus.
We suggest that a means to enhance recreational boating safety is to develop the notion of
an ethic of care. This sense of care for self, others, and the environment has the potential to
provide a positive motivation when thinking about going boating. It is here that the bicultural foundations of Aotearoa New Zealand can help us to develop a context specific
means to convey the importance of safe recreational boating practices.
When it comes to decision making we should see people, rather than a sole focus on an
individual, as central to developing the skills to making sound decisions. Decision making
based on an ethic of care (whakapapa and tikanga) for self, others, and the environment
broadens the responsibility of making good decisions from an individual to the whanau and
community of practice in which boating activity takes places.
Finally, in line with the research brief, we provide several discussion points for Maritime
New Zealand staff and the Safer Boating forum.
I.

While we acknowledge that legally the skipper is responsible for the safe operation of
the vessel (S19 MTA, 1994) – in the recreational boating context thought should be
given to how safety might be enhanced through recognition of collective input and
shared learning and decision making (e.g., as whanau, groups of friends).
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II.
III.

IV.

V.

VI.

Consideration be given to the development of education/training courses, based on the
three competencies, that are craft specific.
Situational awareness is a core component of the competencies and also impacts on
decision-making. Good situational understanding comes from experience. Thought
should be given to the use of ‘new technologies’ to enhance the development of
situational awareness (in the absence of direct experience).
Recreational boating safety education/safety messaging needs to be culturally
responsive and align with research that demonstrates effectiveness (e.g., Wai Puna
Model). MNZ/Safer Boating forum should consider establishing specific reference groups
to provide advice. Consideration be made to establishing a more formalised presence of
Māori; perhaps similar to the Water Safety NZ approach.
A suggestion as to how the competencies and an ethic of care might be
communicated/implemented via a ‘dashboard prompt’ is provided. The intention is that
this visual aid would act as way to pull the elements of this review together.
Consideration be given to research which will help fill existing gaps. This might include
projects investigating: a) how recreational boaters make decisions before going on the
water and why do they make the decisions they do? b) investigation of
incidents/accidents (not exclusively fatalities). Why was assistance rendered and what
were the key causal factors? What interventions might prevent recreational boaters
getting into trouble? c) Have the three competencies been implemented and have they
altered boaters behaviour?
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Nāku Te Rourou Nāu Te Rourou Ka Ora Ai Te Iwi
With your basket and my basket, we will sustain everyone
Introduction
A review of peer-reviewed literature reveals little evidence of research specifically focussing
on the issue of recreational boating competencies. In the 2014 Review of the Pleasure Boat
Safety Strategy, Matheson noted that “Internationally, the body of published research
literature on recreational boating safety, whether theoretical or applied is very small” (p.
117). We would concur with this sentiment and note that while research on boating related
drownings, and the contributing factors, has continued (e.g., Spitzer et al., 2018; WillcoxPidgeon et al., 2019) there are very few articles that directly relate to the issue of
recreational boating competency per se. Safety messaging relating to the benefits of
wearing a lifejacket and abstaining from alcohol consumption is based on research findings
(e.g., Lawrence & Millar, 2006; Logan et al., 1999; Stempski et al., 2014), but research on
specific boating competencies that might complement these ‘behavioural directives’ is
somewhat tangential.
It is not difficult to obtain curricula documents and course resources from a range of
‘authoritative’ sources that are used in educational courses (e.g., US Coastguard, The Royal
Yachting Association, Coastguard Boating Education). The development of existing curricula
appears to be based on a combination of organisational capability, tradition, expert opinion,
and measures to address the actual and perceived causes of recreational boating accidents.
Components of the current core recreational boating safety messaging in New Zealand have
a strong basis in the research literature. For example, the importance of wearing PFDs and
the messaging about alcohol consumption can be seen as efforts to mitigate two significant
factors in recreational boating fatalities. Willcox-Pidgeon et al. (2019) examined recreational
boating fatalities between 2005-2015 and their findings reinforce the importance of wearing
lifejackets and avoiding alcohol/illegal drugs. They also found that globally 85% of people
who drown when engaged in a boating activity were not wearing a lifejacket and that
wearing a lifejacket increases the chance of survival when in the water by up to 50%.
Evidence clearly affirms that wearing a lifejacket remains a key drowning prevention
strategy should one end up in the water when boating (Cummings et al., 2010; Viauroux &
Gungor, 2016). Similarly the consumption of alcohol increases the likelihood of risk-taking
behaviours, greatly increases the chances of unintentional entry into water, impairs the
decision making process and decreases survival rates once immersed (Davis-Stober et al.,
2019; Peden et al., 2017; Willcox-Pidgeon et al., 2019).
There is also a considerable body of literature related to drowning; its causes and
preventative measures. Much of the work on drowning prevention can inform aspects of
boating competencies (e.g., being competent to remain afloat when clothed). Much of this
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work is concentrated on the skills needed once one is in the water. In a recreational boating
context this will arise in situations where things have gone wrong (e.g., swamping, capsize).
The focus of this commissioned research is “to expand the understanding of the
underpinning factors which effect the chances of recreational boaties behaving safely on
the water”, thus boating competence is intended to aid in the avoidance of situations
leading to unintentional immersion.
Main research questions
What does existing literature tell us about:
1. What additional competencies should be included in a model that expands from water
competency to boating competency?
2. What are the main factors affecting people’s decision making around safety on boating
trips?
To answer these questions the research team conducted a thorough search of both public
and academic databases. Four online consultation meetings with a reference group, drawn
from the Safer Boating Forum, were held. Two meetings were focused on each of the
research questions. A draft of the preliminary report was circulated and feedback from the
sector has been included in this final version.

Section 1 Boating competency
In order to address this question it is important that we have an agreed on understanding of
what is meant by the term “boating competency”. The research team, in consultation with
the reference group (meeting 21/4), developed the following definition:
He whakamarama nga pukenga waka: Definition of boating competency
Boating competence is defined as the knowledge, attitudes and behaviours, and skills that
align with the principles of good seafaring and prevent boating related incidents that lead to
harm of persons, to property, or the environment.
The person-in-charge of a boat (skipper) should be competent to plan and conduct a safe
passage and ensure that they, their crew, other water users, and the environment, are not
harmed.
Existing water competency framework
Stallman et al.’s (2017) comprehensive paper on drowning prevention focussed on the
research evidence related to “the protective value of specific individual personal
competencies” (p. 1). They adopted Moran’s definition of water competence as, “The sum
of all personal aquatic movements that help prevent drowning as well as the associated
water safety knowledge, attitudes, and behaviors that facilitate safety in, on and around the
water “(Moran, 2013, p. 4 cited in Stallman et al., 2017, p. 2). There is no doubt that
Stallman et al.’s water competency framework provides a comprehensive synthesis of the
7

research relating to reducing the risk of drowning and extends the conception of
preventative measures beyond the acquisition of swimming skills. These competencies may
well inform, and in fact underpin, some of the competencies required by recreational
boaties, however they do not cover the complexities involved in operating a recreational
craft. Competency in boating requires a broader set of knowledge, skills, and behaviours
than those encapsulated within a framework focussed on drowning prevention. For
example, the ability to plan and conduct a safe passage is a competency that should avoid
the circumstances where people are placed in an unintentional immersion situation. This is
not to deny that immersion incidents may occur, but the focus is on developing boating
competencies that will avoid unintentional immersion events, and should they occur,
ensuring that appropriate preventative measures should be in place (e.g., PFDs are worn). In
addition Stallman et al.’s focus on “individual personal competencies” (p. 1) should be
expanded in the boating context to acknowledge the communal nature of boating
experiences where the person-in-charge is legally responsible for others.
To be clear, we support the elements within Stallman et al.’s framework, but recognise that
some competencies may be more applicable than others in a boating context. The
development of boating competencies should prevent the need to call on specific personal
competencies given the aim is to avoid unintentional immersion through good seafaring
practices. As will be evident in this report there is strong alignment with the majority of the
existing water competencies (e.g., knowledge of local hazards, risk competence, and water
safety attitudes and values).
In discussion with the reference group (meeting of 21/4) it was considered that some water
competencies were highly applicable in the recreational boating context. While it may not
be an individual’s intention to enter the water when boating, the nature of the activity
(being on the water) raises the possibility that immersion will occur. A competent person-incharge should provide a safety briefing before departure, thus participants should be aware
of the possibility of immersion and how to keep oneself safe. This differs from a situation
where the possibility of immersion in an activity is not envisaged. For example a family
picnic in a reserve where there is an unknown body of water nearby (e.g., drainage ditch). In
this example exposure to water is not expected nor accounted for in planning.
Table 1 Stallman et al.’s water competency elements in a recreational boating context
Water competencies seen as highly
applicable

Complementary water competencies

1.a) Safe entry competence: Entry into
water

1.b) Surface and level off

3.a) Stationary surface competence:
Buoyancy control (floating)

2. Breath control competence
Integrated and effective breathing
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6.a) Underwater competence: Surface dive

3.b) Treading water

7. Safe exit competence

4. Water orientation competence
a) Roll form front to back, back to front
b) Turn, L & R, on front & back

8. Personal flotation device competence

5. Propulsion competence
a) Swim on front
b) Swim on back and/or side

9. Clothed water competence

6.b) Underwater swimming

10. Open water competence

14. Rescue competence
a) Recognize a drowning person
b) Assist a drowning person

11. Knowledge of local hazards competence
12. Coping with risk competence –
awareness, assessment, avoidance
13. Assess personal competence
15. Water safety competence: Attitudes &
values
The research team is cognisant that members of the Safer Boating Forum will have different
views on the weighting of various elements of the 15 Water Competencies. We do not have
a fixed view on whether the suggested water competencies should be adopted in their
entirety or whether they should be adapted to meet the recreational boating context. What
we do believe is that additional boating specific competencies are needed and that these
should reduce the incidents of unintentional immersion in recreational boating contexts. In
the section that follows we outline additional boating specific competencies informed by
peer-reviewed literature.
Recreational boating competencies
Definition of competence
Competencies are frequently categorised into three domains: cognitive, psychomotor, and
affective. The cognitive domain refers to knowledge and understanding; the psychomotor
domain refers to skills and abilities to perform the task; and the affective domain refers to
attitudes and beliefs. A person is deemed competent when they can perform the task(s)
required responsibly and efficiently (Gundic et al., 2020).
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Competency based education programmes focus on learning outcomes: statements that
describe what a student has to know, understand, and be able to do after completion of
learning activities. Learning outcomes are frequently based on Bloom’s Taxonomy of
Educational Objectives (1956). Domains are often represented hierarchically based on the
simplest to the most complex level (Gundic et al., 2020).
Table 2. An example of judgements related to cognitive competence at various levels

Source Gundic et al. (2020)

Proposed recreational boating competencies
In the section below we present three overarching categories of competence based on
literature relating to the causes of boating fatalities and other studies highlighting the
importance of situational awareness when operating in dynamic marine environments.
These competencies were discussed with the reference group (meeting 21/4). As can be
seen these competencies consist of a combination of knowledge, skills, and attitudes. These
categories incorporate many elements from Stallman et al.’s framework and add boating
specific elements. The proposed competencies are intentionally not ‘craft specific’ in
recognition of the disparity in equipment and areas of operation between, for example, a sit
on top kayak and a 14m yacht. The competency to use a fire extinguisher or to do engine
checks, has little/no relevance to kayakers or other paddle craft users. The research
literature supports a focus on tailoring educational courses to the interests of the boat user.
As McKnight et al. (2007) noted,
The most significant finding in the analysis described is the extent to which the
errors leading to recreational boating accidents vary from one category of boat to
another… Few attempts to improve boating safety attempt to take account of the
large differences across boat types in the errors that occur and the effect they have
upon safety. Most present safety courses prescribe safety measures that apply
across boating in general. A reasonable approach in preparing boaters to handle the
specific problems they will encounter in the type of boat they will be operating
would be to augment general boating safety courses with segments focusing upon
the dominant errors of individual boat types. (p. 404)
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The three overarching recreational boating competencies.
In line with the research findings the competencies have a strong focus on the knowledge,
skills, and attitudes (i.e., human factors) required by the recreational boatie. Given the
dynamic nature of the marine environment, and the literature on the importance of
situational awareness, we have suggested that this is a key element in the framework.
Nga pukenga e toru: The three competencies
Nga pukenga aukati: Preventative competencies (PC)
a) Vessel familiarity, including use of equipment, and appropriateness for the operating
area
b) Knowledge of, and adherence to, relevant maritime rules, local bylaws and good
boating practice
c) Requisite skills to plan and undertake a safe passage based on a prudent assessment
of personal competence
Nga pukenga matatau: Situational awareness competencies (SAC)
a) Knowledge of local conditions, including weather, and potential hazards
b) Recognition, assessment, and management of risks/dynamic environments (e.g.,
interplay of weather & tide)
Nga pukenga ohorere: Incident management competencies (IMC)
a) Group (& task) management skills
b) Appropriate actions in the event of an incident (e.g., unintentional immersion, fire,
grounding, collision, medical event)
c) Learning from incidents

Table 3. Mapping of Stallman et al.’s modified water competency framework to the
recreational boating competency framework
Water competency

Recreational boating competency

1a. Safe entry competence: Entry into
water

IMC

3a. Stationary surface competence:
Buoyancy control (floating)

IMC

6a. Underwater competence: Surface dive

IMC

7. Safe exit competence

IMC

8. Personal flotation device competence

PC & IMC

9. Clothed water competence

IMC
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10. Open water competence

IMC

11. Knowledge of local hazards competence PC & SAC
12. Coping with risk competence –
awareness, assessment, avoidance

SAC

13. Assess personal competence

PC & SAC

15. Water safety competence: Attitudes &
values

This ‘global’ competence is encapsulated in
the definition of a competent recreational
boatie (see p. 7)

Literature supporting the development of the recreational boating competencies
Factors leading to recreational boating fatalities
Cassell and Congiu (2005), drew on the findings of studies from the US, Canada and
Australia, to suggest that there are clear patterns of contributory factors leading to
recreational boating fatalities. These included:
Human factors: Age, experience, swimming ability and risk-taking behaviours such as
reckless operation of craft, boating alone, overloading boat, failure to carry safety
equipment, alcohol consumption, not using PFDs, and medical conditions (e.g., seizure
disorders and heart conditions).
Environmental factors: Cold water, strong currents, hazardous wind and sea conditions, and
the incident occurring in a remote location that hampers a prompt rescue.
Boat and equipment factors: Vessel stability, buoyancy, and machinery and equipment
failure.
Cassell and Congiu found that human factors were the greatest contribution to fatal
incidents (60-63%), followed by environmental factors (23%) and then boat and equipment
factors (9-13%). The intersection between human factors (e.g., situational awareness and
decisions about the appropriate courses of action) and environmental factors (the dynamics
of wind and tide) is strongly reflected in research findings relating to boating fatalities. For
example, Bailey (2010) found that while there were a number of factors identified as
contributing to sea kayaking incidents in New Zealand (1992-2005), “Most incidents
appeared to have behavioral or human rather than physical causes” (p. 216).
Toman and Zec’s (2020) study of damage reports to recreational vessels led them to assert
that human factors were probably the most important causation variable. They argued for
navigation education, improved weather-related awareness, as well as decision-making
skills. “Without any doubt, this [human factor] is the single most important way to reduce
frequency of accidents on the sea, not only groundings but all types of maritime accidents”
(Toman & Zec, 2020, p. 64).
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In a study of sailboat injuries and fatalities in the US (2000-2011) Ryan et al. (2016) found
that the majority of the 271 sailing-related deaths occurred when boaters entered the water
unintentionally as a result of falls overboard (41%) or capsizing (29%) (Note: capsizing in a
small unballasted non-motorised sailboat is not an unusual occurrence). They noted that the
purposeful departure from vessel (e.g., getting into a dinghy or going overboard to free a
line) was the next most common fatal type of accident (8%). Skipper or passenger
preventable factors contributed to more than half (53%) of all nonfatal injuries. The leading
contributing factors resulting in injury were improper lookout or lapses of attention,
weather, and operator inexperience, and alcohol consumption (on motorised sailboats).
In a detailed analysis of sea kayaking incidents in Norway Aadland et al. (2016) suggested
that,
… except for some relatively rare cases of collisions with motor-powered vessels,
collisions with whales, shark attacks or medical problems out of the paddler’s
control, incidents seem to be the result of inadequate skills relative to the
environmental conditions encountered. Generally, incidents result from complex
combinations of and interactions among multiple human and environmental
factors.... Although environmental hazards do pose a threat to kayakers, insufficient
understanding of those hazards relative to one’s ability to handle those hazards
(poor knowledge and judgement) is a human factor, meaning that most incidents
result from human errors, not environmental hazards per se. (pp. 131-132)
Aadland et al.’s findings were consistent with those of Bailey (2010), who found that poor
judgement and the lack of skills were the most frequent contributory factors in sea kayaking
incidents in New Zealand.
From this brief summary it is clear that human factors, and the understanding and accurate
interpretation of dynamic environmental factors, are the leading contributors to boating
incidents. As Marshburn (2014) states, risks in recreational boating are “embedded within
an environmental context” and incidents often stem “from an operator’s inability to
effectively adapt to changing environmental conditions to ensure safe operations” (p. 21). It
is the interaction between the person-in-charge’s knowledge of, and skills to interpret the
environmental conditions, and their subsequent actions which should underpin the
development of boating competencies.
In the section below we outline some of the research that informed the development of the
three competencies. As will be evidenced, categorisation of the literature into three discrete
sections is not straightforward and some of the findings are applicable across competencies.
For example, material related to situational awareness in regard to collision avoidance can
inform preventative competencies (i.e., knowledge of the collision regulations may prevent
an on-water incident arising).
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1) Nga pukenga aukati: Preventative competencies
a) Vessel familiarity, including use of equipment, and appropriateness for operating
area.
Stempski et al.’s (2014) research found people, “were more likely to be fatally injured in an
incident in which the boat capsized, sunk, flooded or swamped, or an incident that involved
the person leaving the vessel” (p. 243). This finding is supported by Mangione et al. (2012)
who, in an earlier report, determined that 71% of boating fatalities in the US were from
drowning and the majority of those deaths were attributed to vessels capsizing and
individuals falling overboard. O’Connor and O’Connor (2005) reached a similar conclusion
from a study in Australia where they found that “capsize was more likely to involve
overloading or improper loading, hazardous wind or sea conditions, and dinghies” (p. 689).
Vessel capsize or swamping can be caused by a number of factors but at the most
fundamental level, knowledge of, and familiarity with, a vessel’s carrying capacity, buoyancy
and stability characteristics, and its intended purpose should inform decisions about the
operating area and the number of crew that can be carried safely. Vessel familiarity,
including practice in operating equipment, will not only help to ensure the vessel is ‘fit for
purpose’, but it will reduce the potential of cognitive overload in a stressful situation. For
example, knowing where to locate and how to operate your model of VHF radio or EPIRB
means communications can be timely and accurate.
b) Knowledge of, and adherence to, relevant maritime rules, local bylaws, and good
boating practices.
Knowledge of, and adherence to, relevant maritime rules, local bylaws and good boating
practices should ensure that boats are operated at a safe speed, a proper lookout is
maintained, appropriate action is taken to avoid a collision, and PFDs are worn at the
correct times.
Although boat and equipment factors seldom cause fatal accidents particular types of
vessels, such as dinghies, are more likely to be involved in fatal boating accidents (O’Connor
& O’Connor, 2005). This is because they are more likely to be overloaded, conveying people
from boat to boat, or from shore to boat after socialising (presence of alcohol), and the
general reluctance to wear a PFD in dinghies (O’Connor & O’Connor, 2005). Dinghies are not
inherently dangerous; it is a combination of a number of contributing factors including; the
lack of adherence to maritime rules and/or bylaws (e.g., wearing a PFD), poor assessment of
risk (impaired by alcohol), and failure to adhere to good boating practice (e.g., inappropriate
loading).
The importance of such preventative measures, relating to maritime rules and local bylaws,
is evidenced in a number of research papers (Mohovic & Baric 2013). Issues include
situations where a risk of collision occurs due to the unpredictable actions of recreational
boaties’ when attempting to avoid a collision (Øvergård et.al. 2020; Porathe 2015), an
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increased prevalence of boating while intoxicated, and/or travelling at excessive speeds
(Øvergård et. al. 2020).
c) Requisite skills to plan and undertake a safe passage based on a prudent assessment
of personal competence.
Otamendi and Gonzalez de Vega’s (2014) examination of surveyors’ reports of damage to
recreational boats in Spain over a two year period (2011-2012) led them to recommend
greater education in relation to human factors. In particular they called for a greater focus
on trip planning and suggested that the use of technology may mean that there is now less
time spent on adequate forward planning. They specifically mentioned the value of using
nautical charts (paper as opposed to digital versions). Prior to the advent of electronic
charting systems (ECS) the navigator was required to plot the course(s) on a paper chart,
and during piloting the navigator had to match chart data with nature in order to find their
way. In doing so s/he acquired the spatial knowledge (i.e., the cognitive map). With
navigation by digital devices, this mapping onto nature is no longer necessary. Müller-Plath
(2019) noted that an electronic chart can frequently vary in its look. For example, altering
the level of detail by zooming in and out the vector chart and varying the visible section of
the chart by dragging it across the display. Müller-Plath argued that there is the potential
that such visual changes “will result in spatial knowledge not being properly acquired and
stored, thus a defective cognitive map and spatial orienting. As a result, the advantage of a
more accurate wayfinding with the ECS turns to a disadvantage when the medium fails” (p.
309). Thus some skills related to planning a safe passage may be compromised with an overreliance on electronic navigation devices.
In a disturbing finding Bell et al. (2000) found that,
Formal training seems to be associated with an increase in unsafe boating behaviors,
in particular drinking while boating. This increase in unsafe boating practices may be
due to an increased sense of confidence associated with both training and greater
experience, and by an underestimation of the risks posed by alcohol when used on
or near water. (p. 479)
They suggested that training and prolonged boating experience may serve to decrease a
person’s sense of vulnerability, which in turn could lead to more unsafe boating practices.
We see this attitude exhibited in the New Zealand boating community with the, “I’ve been
doing this for 25 years and nothing’s gone wrong” mentality. Unfortunately the data
indicates that those with ‘more years’ to garner experience continue to feature strongly in
fatality statistics (Webber et al., 2020).
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Bell et al.’s model hypothesizing the relationship between training, experience, perception
of risk and unsafe boating practices.

The issue of “prudent assessment of personal competence” is difficult to quantify and is tied
to one’s sense of self and is often ‘indexed’ against one’s peers level of competence. If the
overall level of competence in a group is low then judgements about being the ‘most
competent’ may have little connection to the actual skill set required for a given task.
This discrepancy between a person’s perception of competence and their ability, in the
context of water skills, has been the subject of a recent doctoral thesis (Stanley, 2021). In
research conducted as part of the thesis Stanley & Moran (2017) found that parents were
overly confident about their own swimming competence and that of their child. In a later
study (Stanley & Moran, 2018) they found that male Māori and Pasifika adults had higher
estimates of their swimming ability and competence to keep themselves safe in open water
environments. In a yet to be published study (Stanley & Moran, in-press) it was found that
older adults were more aware of the effects of aging, and were less likely to over-estimate
their level of water competence.
One of the issues raised about the ability to assess one’s level of competence is that of
recency; when did you last perform or demonstrate the competency? Completing a task 3, 4
or 10 years ago does not mean that one has currency – with the passage of time gaps in
knowledge grow as can decreases in the physical ability to perform the task. The difference
between estimated and actual water competency is not consistent across ages, genders or
ethnicity. Stanley (2021) found that, “adult perceptions of their water competence was
related to gender, ethnicity and age. Males, Pasifika ethnicities and younger adults were
significantly more likely to estimate higher water competence proficiency than females,
other ethnicities, and older adults…” (p. 146). Stanley posited that “adults perceive the
ostensible risk to be considerable but, in their overestimation of water competence, they
underestimate the actual risk” (p. 147).
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Phillips et al. (2019) found that boaters appear to conduct a mental assessment of risk to
decide whether or not to wear a lifejacket and this is evidenced when wear rates increase
when there is greater perceived risk. Given that drownings occur in seemingly non-risky
situations there would appear to be a mismatch between boaties perception of risk and the
reality. Spritzer et al. (2018) argued that, “It is important to understand boaters' mental
calculations of perceived risk and promote life jacket use strategically… . Future educational
efforts should focus on teaching sailors to change their perception of risk” (p. 109).
Developing educational initiatives to help alter the perception – reality gap, relating to
assessing personal competence, will need to focus on supporting learners to develop selfreflective tools and the ability to source and value constructive feedback.
2. Nga pukenga matatau: Situational awareness competencies
a. Knowledge of local conditions, including weather, and potential hazards.
b. Recognition, assessment, and management of risks/dynamic environments (e.g.,
interplay of weather & tide, dealing with marine traffic).
Environmental factors (tides, wind, waves) are common in most boating contexts – the
universality of these factors may overshadow the particular and unique confluence of these
factors in each boating area. Understanding the context in any given boating situation is a
key factor underpinning choice of action. As humans we construct mental models to make
sense of situations in which we find ourselves. When we are familiar with a given situation
we can draw on experience to interpret what we observe and choose the most appropriate
course of action. Endsley (1995, p. 65) defined situational awareness as: “The perception of
the elements in the environment within a volume of time and space, the comprehension of
their meaning and the projection of their status in the near future.” Endsley suggested three
‘levels’ that reflected a person’s understanding of situational awareness:
1) perception - the ability to perceive relevant information,
2) comprehension - the ability to understand the significance of this information to the
situation,
3) prediction - the ability to forecast how the situation will develop over time
Klein (1997) used different language to explain how we deal with uncertainty about the
nature of the situation which then leads to diagnostic techniques: Feature matching
involves identifying key features of a situation to enable categorisation. Story building
“involves a type of mental simulation in which a person attempts to synthesize the features
of a situation into a causal explanation that can be evaluated and used in a number of
ways”, (Klein, p. 290). Both feature matching and story building attempt to provide causal
explanations and sequences that are conducive to recognition and action selection. Often
mental models are built over time; for example, watching the sea build and the wind rise on
a particular trip provides experiences that can feed into one’s mental maps that can be used
to inform future decision-making.
Both Endsley and Klein acknowledge the importance of observation, and the ability to make
meaning of events (via story building or projection), if we are to deal successfully with
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situations that are dynamic and changing. Observation and experience in a variety of
conditions helps a boatie to build a mental map or story that makes sense of the particular
local environments. For example, a person who takes the time to observe a bar in different
weather and tidal states will gain an intuitive understanding of what conditions to expect as
the tide changes. Local knowledge informs the recognition, assessment, and management
of risks.
Situational awareness: An example from sea kayaking
In a study of sea kayaking guides, Collins et al. (2020) argued that situational awareness (SA)
is a critical safety factor in running a successful trip. They found a strong link between
situational awareness and expertise - not unexpectedly the more experienced the guides
the faster and more accurately they were able to recognise and understand the implications
of changing conditions and then act appropriately. Novice guides’ recognition and
understanding of key informational cues lacked both comprehension of their meaning and
the ability to project their future impact on the situation. Collins et al. (2020) believe that
reduced situational awareness could also be an outcome of factors such as: (1) attention
narrowing, that is, the involuntary failure to process information even when it is critical to
safety; or (2) high task or cognitive load. It appears that problems begin in the initial
information and conditions audit where key information is gathered and considered in the
planning stages. Experts attended to the ‘why is this happening and what actions should I
take?’ whilst novices focused more on ‘what’ is happening and did not have the ability to
comprehend or project the future impact of these changes in conditions. In short, the more
experienced and ‘expert-like’ you are the greater your ability to understand and
comprehend the situation and take appropriate actions. Clearly there are overlaps with
elements in the proposed ‘Preventative Competencies’; vessel familiarity and practice in the
use of equipment will alleviate cognitive loads (e.g., the use of a VHF radio becomes
‘second-nature’ rather than adding confusion in a time of stress).
In the following three sections we briefly outline how the importance of situational
awareness features in the literature applicable to recreational boating.
Situational awareness and spatial abilities: The impact of electronic navigation
Müller-Plath (2019) investigated how digital navigation (ECS) affected situational awareness
and spatial abilities in skippers on sail and motor yachts. At sea, situational awareness relies
on spatial orienting which is the correct perception of elements of a situation, such as
position, wind, course, and route. The meaning of these elements is comprehended and
projected to estimate future states and events (as per Endsley, 1995). Müller-Plath
identified three spatial abilities: awareness and cognition, way-finding, and cognitive maps.
Cognitive maps weave together information from multiple sources to build mental
schemata of the situation at hand. It was found that the longer a sailor had used digital
navigation devices, the worse was his/her situation/route awareness with the ECS in the
experiment. “Not only does the sailor pay too little attention to the data provided by the
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ECS but he (sic) also might lose the deeper understanding that is necessary to comprehend
and correctly interpret them” (p. 309). Müller-Plath found that navigators who only used
digital navigation devices (ECS) had significantly impaired situational awareness. It was
concluded that “ECS navigation with its high level of automation lastingly alters spatial
perception at sea and impairs orienting” (p. 299) and only navigators who used their paper
charts regularly and actively benefitted from the ECS.
In short, relying on digital navigation means alone actually impairs the construction of
cognitive maps and impacts on a navigator’s situational awareness. Toman and Zec’s (2020)
study of recreational vessel groundings in Croatia lends some credence to this assertation
about the loss of situational awareness when relying on digital navigation. They found that
most groundings of charter yachts and other leisure vessels happen during night hours,
which suggests inadequate skills in practical navigation and vessel control, as a result of a
failure to comprehend the broader context as opposed to viewing an abstract digital image
on a screen.
Situational awareness and the risk of collisions
Ryan et al. (2016) noted that among recreational motorized sailboats, collisions were the
leading accident mechanism resulting in injury, accounting for 47% of injuries. These
included collisions with other vessels (22%); the seabed (11%); and fixed objects such as
piers (9%). They found that the leading factors resulting in injury were improper lookout or
operator inattention, weather, and operator inexperience.
Øvergård et al.’s (2020) study of navigational rules and practices between a small passenger
ferry and recreational craft in Norway revealed that almost 9% of incidents involved noncompliance with navigational rules (279 out of 3152 crossings). While this study was
conducted in Norwegian waters the authors posit that it is not unreasonable to assume that
recreational craft will frequently “deviate from navigational rules for crossing situations” (p.
337). Once again we see the intersection between ‘Preventative Competencies’ (e.g.,
knowledge of, and competence in adhering to, relevant maritime rules, local bylaws and
good boating practice) and situational awareness. Having knowledge of the maritime rules
may well assist in choosing the correct course of action when encountering other vessels
where a risk of collision occurs.
While the following two studies were conducted in the commercial maritime environment
they further illustrate the importance of situational awareness.
Sandhåland et al. (2015) discovered that in commercial boat collisions with offshore
facilities, the predominant causal factor was loss of situational awareness (in 18 of 23
accidents). Three types of situational awareness errors were identified: (1) failure to fully
perceive the situation correctly; (2) failure to comprehend the significance of the situation;
and (3) failure to project the situation into the future. When investigated further, the
underlying factors that significantly contributed to the collisions were inadequate operation
planning, inadequate bridge design, insufficient training, communication failures,
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misconceptions of the technical automation systems and distracting elements. Overall,
inadequate and insufficient planning was identified as the most common contributing
cause. Suggestions are made to revise existing procedures for planning activities and/or
ensuring that bridge crews comply with existing procedures.
Chauvin et al. (2013) have also pointed out the role that loss of situational awareness and
loss of attention in keeping a lookout, coupled with environmental factors (e.g., poor
visibility) play in collisions involving commercial shipping.
Situational awareness and PFD (lifejacket) usage
Spitzer et al. (2018) looked at factors associated with PFD usage among users of sailboats
with cabins and day sailing boaters in the United States. Here, situational awareness takes
on a different turn. Boaties are aware of the connection between life jacket use and
drowning prevention but made their own judgement as whether to wear one or not. Where
risk factors were perceived to be higher, like wind, large waves etcetera, there was more
propensity to wear a jacket. “Findings from this study show that sailors may be implicitly
assessing risk when deciding to wear life jackets, but not necessarily correctly. Some risky
conditions do not show increased wear rates and therefore may indicate that sailors are not
aware of the risks inherent in these situations” (p. 109).
Phillips et al.’s (2019) study of kayakers and canoeists use of lifejackets showed that as the
perception of risk increased so too did the wear rates. They recommended that “efforts to
promote life jacket use should address boating conditions and be tailored for boat types
separately” (p. 182). They also noted that the lack of perceived risky conditions does not
mean there is zero risk for drowning. Boaties generally do not plan on falling overboard, but
capsizes and falls overboard occur in non-risky as well as risky conditions.
Data from the USCG indicate that boaters actually drown more often in conditions
that are commonly perceived as low- risk..... Although it is important for boaters to
know how to assess risks correctly and respond by wearing life jackets to minimize
their risk of drowning, it seems that boaters equate the perceived absence of risky
conditions with a lower chance of drowning. (Phillips et al., 2019, p, 182)
Obviously, the perception of the level of risk, through a refined awareness of the situation is
closely linked to PFD use. The failure to comprehend the seriousness of the situation, by not
recognising a change in conditions or misinterpreting events, means that boaties may
inadvertently find themselves in situations with elevated risk and limited options for action.
Marshburn and Wiedel (2016) outlined the following barriers to maintaining situational
awareness.
•
•

Familiarity: When something looks vaguely similar to what we are familiar with, we
may act in habitual ways.
Expectations: We interpret information in ways that reaffirm our plans.
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•

•
•
•
•

Focus block: Filtering out information that doesn’t match our mental picture of
normality. This can happen to those immersed in digital navigation devices to such
an extent that they overlook the presence of another vessel or obstruction.
Complacency: Assuming normality when tasks are repetitive, and/or when objectives
are met.
Stress: Stressful situations can cause distraction and/or narrowing of focus.
Fatigue: This can be physical, mental, or emotional
Excessive motivation: Colloquially referred to “Get home-itis”

They went on to suggest a number of steps to improving situational awareness.
• Plan - think ahead and set crew roles. Assign responsibilities.
• Visualize actions - consider the human, equipment, and environmental factors and
develop appropriate mitigation strategies.
• Scan - become aware of the important elements in your environment. Note anything
that seems ambiguous or deviating from the norm.
• Pay attention - avoid fixating on any one problem. Scan for the big picture.
• Evaluate - continuously evaluate. Check observational focus as well as the
environment.
• Anticipate - ask yourself, “What if?” Develop contingency plans so that incidents are
better managed instead of merely reacted to.
• Communicate - know all tasks for your boat operations as related to handling
problems or unexpected distractions.
• Evaluate/reflect - develop reflective processes for incidents in case of reoccurrence.
Situational awareness competencies are important, in conjunction with an assessment of
one’s competence, in order to be able to make prudent early decisions which will avoid an
escalation of events leading to an incident/injury.
An understanding of the role of situational awareness as a foundational concept informs
other elements in the Recreational Boating Competency Framework. For example, an
emphasis on situational awareness informs Preventive Competencies (i.e., well developed
passage planning skills will highlight the implications of changes in the weather) and may
inform decision-making practices (see section 2).
3. Nga Pukenga Ohorere: Incident management competencies (IMC)
a. Group (& task) management skills
b. Appropriate actions in the event of an incident (e.g., unintentional immersion,
fire, grounding, collision, medical event)
c. Learning from incidents
This competency is the least supported in the literature. However there are clear
connections between preventive competencies (e.g., knowing how to use equipment),
situational awareness competencies (e.g., management of risks/dynamic environments),
and issues raised in the second section of the report relating to planning and decision21

making. This is also the competency that aligns most strongly with Stallman et al.’s water
competency framework (e.g., skills needed in the event of an unintentional immersion).
Sandhåland et al.’s (2015) study, albeit in the commercial sector, reinforced the need for
bridge crews to comply with established procedures to avoid collisions. It is likely that few
recreational vessels will have established procedures in place in the event of an incident
(perhaps with the exception of vessels holding a Category 1 Safety Inspection prior to
departing NZ). However development of this competency may help to mitigate situations
where people find themselves in the water without a PFD, or are unclear about staying with
a capsized vessel or attempting to swim to shore.
In proceedings from the Norwegian Coast Associations Captains Committee conference,
Godal et al. (1998) made the following comments relating to the nature of desirable
leadership in traditional utility vessels.
Good leadership is to a large degree a matter of acquiring some simple techniques.
But behind these is something that is not technique. Such as a feeling of
responsibility, caring for others, the sense that things in fact matter. This is the
essential foundation. A person who develops these attitudes in themselves, can also
develop abilities and techniques that allow the caring for others to be expressed in
practice. (p. 20)
While we have stressed the importance of knowledge and skills, the importance of the
affective domain (attitudes and beliefs) should not be undervalued particularly in situations
where the “feeling of being secure” is paramount (Godal et al., 1998, p. 21). Part of this
feeling of security can be engendered through demonstration of the first two competencies
along with effective group management skills, which includes effective communication of
what actions need to be taken should an incident arise.
Summary: Boating competencies
In section one we have presented Stallman et al.’s (2107) existing water competency
framework and reviewed the research literature that has aided us in developing additional
boating specific elements. The research reveals that the ‘human element’ is a significant
factor in boating incidents and accidents. Nga Pukenga e Toru positions people at the core
of framework. It is through developing knowledge, skills, and safety focussed attitudes, that
the greatest impact is likely to be evident in improving recreational boating safety. The
three competencies will need to be ‘unpacked’ to develop course materials that will be
relevant to particular craft and/or communities of boaties. Clearly there are intersections
between the components on the proposed framework: the development of knowledge and
skills in preventative and situational awareness competencies should lead to a decrease in
instances where incident management competencies are required.
The boating competencies complement and expand on many of those identified by Stallman
et al. The difference in emphasis between the two frameworks is related to the primary
emphasis of boating to be on, rather than in, the water. The development of boating
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competence will hopefully diminish the need to enact competencies related to
unintentional immersion. This is not to say that these competencies are unimportant; the
issue is one of prioritising what information and training should be conveyed to maximise
safe boating practices. Boating can be a highly technical activity with many complex
processes occurring simultaneously. A further difference is the ‘communal nature’ of many
boating activities where the person-in-charge has a legal responsibility for other participants
and the environment. Boating competency can be viewed as an individual capacity, where
one person holds the knowledge and skills, or a distributed competency where other parties
can contribute to improved safety outcomes. For example, being able to see, assess and
predict a potential risk of collision situation is frequently undertaken by two or more people
(lookout, skipper and person steering). Thus implementing the competencies provides
scope for reimagining recreational boating training. In addition to existing approaches
where an individual is awarded a certificate of course completion or competence there may
be scope for collective recognition (e.g., whanau) of sound boating practice. This may assist
to address Godal et al.’s (1998) suggestion that good leadership in boating requires more
than technical skills to ensure participants are made to feel safe and secure.
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Section 2: Main factors influencing decision making (whakatau kaupapa)
In this section of the report we focus on the second main research question: What are the
main factors affecting people’s decision making around safety on boating trips?
What is decision making?
It has long been recognised that participants and leaders in outdoor environments must be
able to make quality decisions that, “are based on good judgement, that work, are safe,
protect the environment and accomplish the purpose of the outing” (Cain & McAvoy, 1990,
p. 241). As a specific act, a decision is a leadership behaviour that occurs at a place and time
when circumstances align to demand it. Hence it involves mental processes resulting in the,
“selection of a course of action from among two or more possible alternatives in order to
arrive at a solution for a given problem” (Trewatha & Newport, 1976).
While technically correct, these definitions understate the continuous, dynamic and wideranging cognition that precedes the decision moment. These thought processes are
influenced by cultural knowledge and direct and indirect experiences leading to our biases,
reason, emotions, and memories. Experience forms opinions and influences our choice of
actions, at times leading to fast, intuitive thinking and at other times to slower, analytical
consideration of the benefits and costs of our choices (Kahneman & Klein, 2009). Decisions
are judged retrospectively as we celebrate success or cope with consequences. As
supported by neurological research, many of our decisions are made subconsciously (Soon,
et al., 2008). In particular, our personal biases, departures from common sense and blind
spots are often unconscious. The research emphasises the importance of the underpinning
factors that influence behaviour.
The main models of decision making incorporate definitions that are socially constructed to
support their perspectives. Classical models were built from lab-based studies and rely on
clearly defined problems and stable environments. They assume human rationality in the
consideration and weighting of options before option selection. In contrast, naturalistic
models (NDM) outline, “how human decision makers actually make decisions in complex
real-world settings and [aim to] learn how to support those processes” (Klein et al., 1993, p.
vii). Here the focus is on experienced people working in dynamic, sometimes uncertain, and
often fast paced environments where consequences can risk life and limb. Increasingly there
is the recognition that complex situations require both analytical thought, as favoured by
the classical theorists, and fast intuitive thinking based on applied expertise, as advocated
by naturalistic researchers. In familiar situations, experienced leaders who know what works
and what doesn’t, can make fast and automatic decisions. At other times, especially when
experiencing the unknown, time is taken to carefully weigh the options and consequences.
What kinds of decisions are made?
Countless decisions are made prior to and during an excursion on the water. Many of these
are simple decisions like deciding what to have for lunch, while others are complex and
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multiphasic that may have serious consequences (e.g., crossing a bar). Open water presents
a complex and dynamic environment that is uncertain, with the potential for countless
scenarios with a multitude of variables. Akin to the variation in complexity, the
consequences of bad decisions can vary from inconsequential (e.g., discomfort), to
paramount (e.g., loss of life). Drury et al. (2005) proposed a classification of decisions on a
continuum from simple to complex. Decisions could be classified depending on a
combination of contextual factors including degrees of challenge, uncertainty, predictability
of outcome, time pressure, threat, emotionality and situational understanding.
Consideration of these arrays appears in several text books (see Drury et al., 2005; Martin et
al., 2006; Priest & Gass, 2005).
In a study of outdoor adventure journeys including sea kayakers, Boyes and Potter (2015)
categorised the decisions made by the leaders into five main themes: (1) Logistical (e.g.,
equipment and food planning); (2) Safety (e.g., dealing with challenging weather); (3)
Pedagogical (e.g., learning about culture, history and place); (4) Environment (e.g., waste
disposal) and, (5) Group dynamics (e.g., meeting individual needs, conflict resolution). The
variables that impact the kinds of decisions can originate from the type of decision required;
simple/complex, degree of certainty, and structure. Other variables originate from within
the decision maker such as cultural and personal values, motivation, degree of prior
experience, and skill. Another key influence is the marine environment which includes
aspects like sea conditions, variable weather, tides, and time of day. The nature of the craft
and associated equipment and technology are other sources of variation.
The importance of context
Boating Contexts
Recreational boating encompasses a wide range of vessels including paddle craft such as
waka ama, sea kayaks, stand up paddleboards; sailing dinghies and offshore capable yachts;
personal water craft, jet boats, trailable powerboats, and large launches. Each of these
genres have design features specific to their primary means of propulsion and also a range
of specialized equipment (e.g., spray decks for sea kayaks), that are important in their
operation. The vessels are designed for a specific form of engagement with water and
generate unique sets of decision-making situations. In addition, all of the genres share a
common medium where some decision skills are generic (e.g., understanding weather,
coping with unexpected events). Surrounding the specific equipment and practices are
communities of practice, where groups of people share common knowledge, beliefs and
values (Lave & Wenger, 1991). These reside within a broader societal context; in New
Zealand this is the intermingled philosophies of Māori and Pākehā, as embraced in the Te
Tiriti o Waitangi.
Cultural Contexts
Outdoor recreation and adventure are central to Aotearoa/New Zealand’s identity and have
strong origins in Māori and European traditions and history. The earliest boaters were
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Polynesian who navigated and travelled vast distances across the Pacific Ocean to Aotearoa
by waka hourua. The main Māori migration is estimated to have occurred between 1225
and 1300 (King, 2003). Being from island nations, the sea is ubiquitous in people’s lives
leading to a deep and longstanding history of connection to wai (water). Common
traditional pastimes were kaukau (swimming), waka hoehoe (canoe paddling & sailing),
whakaheke ngaru (surfing) and kopapa (surf riding in a small canoe) (Best, 1925; Skinner,
1923). These craft were and are still used for pleasure, transport, ritual, and kai gathering.
Traditional beliefs and practices are engrained in tikanga Māori (customary practices or
behaviours) through the likes of Kupe’s Law that are based on stories, traditions and laws
that regulate human behaviour (Ruru, 2017). As Jefferson (2021, p. 18) states, “This ethic
marks water as atua (gods & spirits), connected through whakapapa (genealogy) to Māori
tīpuna (ancestors) who travelled Te Moana-nui-a-Kiwa (the Pacific Ocean), and relationally,
to current tangata whenua (people of the land).” Thus from a Māori world view humans and
environment are genealogically connected.
In comparison, engagement in the seas, lakes and rivers in Aotearoa/New Zealand can also
be seen from anthropocentric and Eurocentric perspectives where the traditional beliefs
and values of the colonial white settlers were influential. Pursuits such as boating, sailing,
mountaineering, hunting, and tramping were the domain of the upper classes and working
class folk in the home country (The United Kingdom) lacked the means and time to engage
in them. On coming to New Zealand, the mostly white migrants were able to largely escape
a class society and they embraced the widespread availability of the activities of the elite in
a more egalitarian setting. Locally, outdoor recreation was seen as an escape from the
restrictions and confines of the repressive authority of fathers and the church (Park, 2006).
Regulations are absent in the wide open spaces and freedom was valued. The
anthropocentric view of nature is exploitative with the environment considered as an asset,
often judged in monetary terms, and seen as separate to humans. From this perspective
mountains, rivers, harbours, and beaches can be seen as resources existing for human
consumption. Water can be seen as “… yet another playground in which man can flaunt his
(sic) physical capabilities, mental determination, and colonising tendencies” (Booth, 2000, p.
176).
There were a worrying number of water based fatalities in colonial New Zealand, for
example there were 1,115 river crossing fatalities recorded by 1870 (Te Ara: The
Encyclopedia of New Zealand). Many more perished in the sea, especially around river bars.
Accordingly, the state and other organisations became focussed on reducing water fatalities
and injuries, mostly based on swimming and water competence and the safe operation of
water craft. More recently, Kjendlie et al. (2011, p. 243) broadened the swimming skills
focus to include: (a) all-around aquatic skill and competence; (b) knowledge of general and
local conditions; (c) an attitude of healthy respect for the elements and for human frailty
and human error and; (d) the ability to make correct judgments in risk situations”. Phillips
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(2019) and Jefferson (2021) point out that this broader focus enables more interconnection
between Māori and Pākehā philosophies.
Societal interpretations of risk
The research brief asked for an overview of the psychology and sociology of risk, which is
now explored briefly below. At a baseline level, people engage in outdoor recreation to get
something out of it – like thrill, feelings of conquest, feelings of control, prestige,
enjoyment, fun, stoke, camaraderie, and communion with nature (Stranger, 2007). Risk
taking is biologically rewarded through an adrenalin rush and positive wellbeing states such
as those proposed by reversal theory (Kerr & Houge Mackenzie, 2012), peak experiences,
and Czikzentmihalyi’s concept of flow (Houge et al., 2009). Risk seeking is seen as an
important motivation for engaging in adventurous activities; equally as important as family
and friends and enjoyment of nature (Vagias et al., 2005). Consequently, risky behaviours
such as reckless operation of a craft, can be seen as potentially having intrinsic rewards for
the individual.
The different forms of recreational boating all sit within a broader societal framework
where the beliefs and values prevalent in modern society subtly shape and impact on
practices, decisions, and actions made by people in the field. Modern society can be
described as postmodern and neoliberal and these philosophies create certain expectations
of individuals. Postmodern society is complex and fragmented, with multiple versions of
reality replacing a universal truth or unassailable facts. The dominance of free market
capitalism has permeated our daily lives and consumerism is valorised and people have
many leisure options. In the neoliberal ideology individualism is celebrated and people are
positioned as autonomous consumers making decisions around a myriad of products,
services and options. Self-determination is valued especially through its constitutive
components of autonomy, personal competence, and relatedness (see Houge Mackenzie &
Hodge, 2019). Furthermore, rights to personal choice and freedom of expression are valued,
although as can be seen with COVID restrictions, conflicts arise between individual choice
and the common good. Parallels can be seen in Aotearoa/New Zealand with alcohol use in
aquatic environments. Recreational opportunities can serve as avenues to promote freedom
of expression and resistance to a perceived safety first culture (Simon, 2002). Hence
resistance can arise to seemingly common sense courses of action (e.g., don’t consume
alcohol and go boating).
Ulrich Beck (1992) was the first to describe the modern world as a globalised risk society. He
and Giddens (2009) saw that risks were evident in all facets of our lives and the
management of risk had become a prime feature of the contemporary world. Beck’s ideas
were developed by Lyng (2005, p. 8) who argued that, “the pursuit of risk becomes a key
structural principle extending through the social system in patterns of economic, political,
cultural & leisure activity.” Thus recreational risk taking can be seen as a form of escape
from social conditions that deaden the human spirit. As Hoshschild (2012, p.192) puts it,
“The more the heart is managed, the more we value the unmanaged heart.” Time in front of
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a computer is a facet of modern living and to escape from it and the control of it on our lives
is enormously attractive.
It is argued that taking risks in recreational contexts is a manifestation of the values and
norms of some sections of society (e.g., in commerce where a “who dares wins” ethos
prevails). People are socialised through experiences that are embodied, emotionally
engaging, and can become intensely addictive (Laviolette, 2011). Some literature links risk
taking to forms of spirituality in the appreciation of the sublime in nature (Taylor, 2007).
Increasingly literature connects risk taking to feelings of oneness with the environment
(Booth, 2018; Brymer & Gray, 2009). In a world where, “we increasingly do not gain firsthand experiences anymore but get them second hand” (Becker, 2008, p. 162), risk taking
experiences are direct, real, and authentic; hence the appeal.
The rejection of bureaucratic control of people’s lives can be seen in the embrace of risk
taking activities. Neoliberalism tries to reduce the impact of the state on people’s lives and
to give more responsibility to individuals for the risks they might wish to take.
Neoliberalism can be manifest in forms of resistance to authority; from people flouting the
wearing of lifejackets, to rejecting the structure of traditional sporting codes. For example,
recreational participation data shows that the growth areas are in self determined outdoor
pursuits conducted often casually with family and friends (Haughey, 2015). In contrast, the
state is often seen as heavy handed in its regard for accidents and fatalities where a private
provider or educational institution is involved (Simon, 2002), leading to sometimes onerous
health and safety provisions.
Resistance also leads to the growth of adventure subcultures (e.g., BASE jumping,
kiteboarding) where initially a youth culture has informal ownership of the form and
protocols of an activity and its metamorphosis. Because they are initially owned by a youth
subculture, these activities can be difficult to regulate as part of the ethos is youth control,
and freedom of expression, and may well include deliberate law breaking (e.g., bungee
jumping in the early days). The risks of resistance itself become part of the risk attraction of
the activity. Varley (2011, p. 94) documents the development of sea kayaking as a specific
community of adventurers is enhanced through participation in an annual Symposium of Sea
Kayaking where,
the meaning of the social dimensions of sea kayaking is forged for many … [it’s] a
reminder of the history of it, a record of the doing of it, the development of a
narrative of it and the embodied experience of it. New tales are told and some will
pass into folklore. Friendships and liaisons, arguments and quarrels all reshape and
delineate the pursuit of sea kayaking as it emerges as a distinctive social form in its
own right.
Once a pursuit becomes mainstreamed it provides a form of identity and lifestyle for many
participants. For example, in a study of ocean cruising on yachts for extended periods, Lusby
and Anderson (2010) identified the strong community of practice that wrapped around the
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participants. This manifested itself as camaraderie, a strong sense of community (via social
media and in ports) and an identifiable lifestyle. This lifestyle included a sense of freedom,
challenge, escape from modern stressors, travel, discovering new places, breathing fresh air,
spirituality and healing. A common bonding element was the relationship with the sea
leading to aesthetic appreciation, respect, love and care. Other studies of an outdoor
lifestyle emphasize the beauty of the natural environment, physical activity, a healthy
lifestyle, good nutrition, body maintenance, being healthier, feelings of happiness and
wellbeing, good social networks and having fun (Norman, 1980; Whitaker, 2005). These
attributes manifest themselves in the knowledge, beliefs and values that underpin decisionmaking.
Current models of decision making
This section begins by looking at the two main traditions in decision-making (DM) – classical
DM and naturalistic DM. Generally speaking, classical DM is more analytical in its approach
and naturalistic is more intuitive. However both methods employ some intuition and some
analysis in their processing (see Kahneman & Klein, 2009). Naturalistic methods rely heavily
on very experienced experts in specific fields and situational awareness and assessment is
key to the process. Interestingly, there are a number of research articles that look at
situation awareness mostly from the perspective of sea kayakers. Maritime focussed articles
from other recreational craft are few and far between. However it is likely that literature
that draws from outdoor recreation contexts will resonate with the recreational boating
fraternity.
Classical Models
Classical decision making theory (sometimes termed normative), was developed from
mostly lab-based studies that assumed that decisions were based on rational and careful
analysis of options to determine an optimal solution. A common technique is expected
utility theory where the value of options are estimated and weighted on their utility value.
In situations of complexity or with group DM, satisficing is a technique where a solution is
selected that addresses most needs rather than being an optimal solution for any one need
(Simon, 1955).
Classical methods often lay down a procedural framework and lend themselves to a rulebook type approach, as seen in pilot training. The normal steps are to define the problem,
gather information, develop and weigh the options, choose the best option, plan and
execute. Priest and Gass (1997) follow exactly this process in their multiphase problem
solving model for outdoor leaders, where time is spent to carefully assess a situation (e.g.,
looking at a river mouth bar); before the goals and outcomes are considered in an analytical
phase (e.g., to cross the bar or not, when? and by which route). Sometimes a creative phase
is incorporated in complex situations, where options and outcomes are more deeply
considered. They see the process of thinking is initially divergent, to build a wide range of
options, before becoming convergent to narrow the range to the best options, which are
29

compared and weighted to come to the final choice. However some situations lack the
luxury of being time rich, like the impending arrival of an oncoming breaking wave. Classical
decision making models have a place in aquatic environments in situations of certainty with
no time pressure. However they perform less well in naturalistic settings with task
complexity, time pressure, and uncertain, dynamic conditions such as those often found in
maritime environments (Orasanu & Connolly, 1993). Increasingly however, decision makers
in outdoor situations are employing a mix of analytical and intuitive methods as dictated by
context (see Collins et al., 2020).
Naturalistic Models
Naturalistic decision making (NDM) models are well suited to the maritime environment as
they are based on research that looks at decision making in the field, including dozens of
studies in outdoor recreation. The focus is on situations that are complex and dynamic
requiring decision makers with personal experience in those settings. Orasanu and Connolly
(1993) first proposed a number of key contextual factors of situations that have been
influential ever since (see Shooter & Furman, 2011). These are: uncertain, dynamic tasks;
multiple event feedback loops (e.g., where one decision leads to another); meaningful
consequences (e.g., drowning); ill structured (e.g., a lack of information requiring further
assessment); time constraints (e.g., crossing the bar); multiple players (e.g., a boat crew);
medium to high levels of expertise and a wider organizational context (e.g., cultural norms,
expectations of rescue). All or some of these will apply in specific recreational boating
decision making scenarios.
Naturalistic decision making is based on observations of how expert leaders actually make
decisions in the field. It relies on leaders drawing on their prior experience in specific
contexts (Klein, 1989). Situational assessments are normally intuitive and automatic. This
means that leaders know what to do from recognising cues, leading automatically to an
appropriate action. For example, in recognising the cues and timing of an incoming wave,
experienced skippers can quickly take appropriate action to reduce the level of risk to craft
and participants. NDM decision makers intuitively generate a potential solution and focus
on it through mental simulation and progressive deepening (Klein, 1989). Usually their
intuitive option is enacted. Only if a flaw is perceived is another option generated for
consideration. The reselection process is analytical and deliberate in that a preferred
solution is carefully assessed (Kahneman & Klein, 2009).
The most prevalent NDM model is Klein’s (1989) recognition primed decision-making model
(RPD) where expertise is embraced, supplemented by consideration of intuitive and
analytical processing of information to come to a decision (see Figure 1). Klein’s model has
four main features: situational recognition, situational understanding, mental simulation
and serial evaluation. In situational recognition, a decision problem is recognised as typical
or familiar to something encountered before, hence matched to a repertoire of memory
patterns (Klein, 2008). This leads to situational understanding where the decision-maker
recognises the following four types of information: plausible goals, relevant cues,
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expectancies and typical actions. Plausible goals relate to specific achievable outcomes for
the decision maker (e.g., navigating waves), and relevant cues refer to recognition of the
key information available and what it means (e.g., height, speed and direction of the wave).
Expectancies provide an understanding of what is likely to happen and when (e.g., we want
to hit the wave with appropriate speed and direction) and typical actions generate an
option. For an experienced skipper, this is an intuitive action that is quickly implemented.
Figure 1 Klein’s Recognition Primed (RPD) Decision Making Model

Mental simulation is an analytical component where a candidate option is deliberated
(Klein, 2008). Thinking through the operation of the option by anticipating each step and the
likely reactions to that step is an important feature of the model. Only if a problem is
detected with the selection is another option considered; often the first choice is the only
one considered. This enables rapid decision making in times of need. The RPD model is
widely used in industry, the armed services, health and the outdoors (see Beare & Lynch,
2005; Boyes & O'Hare, 2011; Galloway, 2007; Gore & Ward, 2017). More recently, attention
has moved to the concept of macrocognition to describe “… the many cognitive processes
that must be successfully accomplished to achieve a goal” (Klein et al., 2003, p.82).
Therefore the many processes of the RPD model are incorporated and broader aspects such
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as planning, sense making, story building, mental simulation, projection, collaboration and
evaluation are included.
At times, decision makers think fast and at other times they think slow and these two
aspects incorporate dual processing (Evans, 2008; Kahneman, 2011). While recognition
triggers an automatic intuitive (Type 1) response, at times analytical processes (Type 2)
incorporating long-term memory are employed, especially in clarifying situational
awareness and in the simulation of candidate options (Kahneman & Klein, 2009). Type 1
processes are fast, effortless, and are sometimes unconscious cognition. In contrast, Type 2
processes are slow, effortful and conscious that involve working memory and its limitations
(Evans, 2008). There is conjecture whether the two types operate sequentially from one to
the other or simultaneously (Diederich & Trueblood, 2018).
One of the recent critiques of NDM is the overfocus on cognitive processing and decreased
attention to the role of emotions (Dionne, Gooyu, Yammarino, & Sayama, 2018). In a crisis
situation where tension levels are high, there is no doubt that emotions such as fear, shame
and anger may impair decision making and be related to dysfunctional or non-helpful
outcomes (Dionne et al. 2018). Fear and anxiety impact how rapidly contextual information
is accessed and processed, and may result in risk-avoidant outcomes. A fearful leader may
seek primary social contacts and want to talk to others and this may not be possible in some
contexts, further exacerbating situations. Recent neurological research identifies that deep
anxiety selectively shuts down certain neural connections, making it more difficult for the
brain to screen out irrelevant information and make better decisions (Park et al 2016; Wake,
Wormwood & Satpute, 2020). In spite of these critiques, much of the NDM research is
based on observations of leaders in highly stressful situations who are somehow soldiering
on regardless.
The importance of experience
The naturalistic models rely on the decision maker having enough experience to recognize
and interpret the patterns and signs of their dynamic environments. An expert has physical
skills, cognitive and meta-cognitive behaviours, and a deep organized and contextualised
body of knowledge (Tozer et al., 2007). Based on relevant previous experience in a wide
range of situations, experts have acquired complex mental models that render their
perception and interpretation of the hazards in their present surroundings very eﬃciently.
Mental models are developed through experiences as an individual, as part of a community
of practice or an organisation, and through cultural knowledge and philosophy. An
experience doesn’t have to be first-hand to be valuable, although embodied experiences are
more memorable. Experience provides a firm set of patterns for pattern recognition and
sophisticated, richer mental models have more knowledge and enable more connections
(Klein, 2009). Consequently, experts have a larger storehouse of procedures to apply, notice
problems more quickly, and have richer mental simulations in diagnosing problems and in
evaluating courses of action and future implications (Klein, 2009).
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In contrast, a novice relies more on context free rules of thumb with attention to a limited
number of factors (Klein, 1999). For instance if a novice doesn’t recognise what a wind shift
means for their vessel crossing the bar, they may be blissfully heading into danger. Without
the experience base for effective intuition, novices rely far more on analytical strategies
(Galloway, 2007). Experts and novices alike can be prone to making errors, slips, lapses,
mistakes and violations, although experts make far fewer errors (Klein, 2009). “People
forget things, stop paying attention, get distracted, suffer from carelessness and so forth”
(Klein 2009, p. 105). We are also good at taking the wrong lessons from our experiences
leading to heuristics (rules of thumb) that lead us in wrong directions (e.g., McCammon,
2004). But we can also make adjustments, compensations, recoveries and improvisations
and experts have more ammunition to fire in this regard. Mistakes are often the best
learning experiences, if we live to tell the tale.
The discussion begs the question: How do we provide novices with the experience base on
which to make good decisions? As Brevik (2007, p. 11) states, “We should confront danger
and take calculated risks, but only when we have developed the necessary skills and
experience of tools”. In this regard, direct experience is the best teacher, and as Cain and
McAvoy (1990, p. 245) observed, “Decision making is developed more through personal
experience of adapting judgments and decisions across a variety of environments and
clientele than by academically or conceptually doing so”. This highlights the need to create
practical opportunities to observe, experience, and rehearse safe and quality practice,
including decision-making itself (Boyes & Potter, 2015). Thought needs to be given not only
to what decision is made, but how it is made. Undoubtedly, information gained through
other channels like courses and the social media is useful. Unit standards and recognized
recreational courses (e.g., RYA Powerboat L2) set clear standards of personal performance.
On decision making, Collins et al. (2020, p. 13) observed that, “There is a need to ensure
that trainees and neophyte guides understand the environment they operate in, with an
emphasis on the comprehension and projection of future events, as opposed to a simple
description of what it is that they see before them’. They believe that situated learning in a
wide range and variety of situations, including novel situations, should improve the situation
awareness of sea kayak guides. This is similar in mountaineering where the leader of an
alpine rescue team stated:
To me, a mountain instructor . . . needs an enormous depth of experience. Not just
time on a mountain, but time in a variety of mountains and a variety of conditions so
that you can handle those different conditions and know what to do. (Davidson,
1990)
Obviously, depth of experience takes time. For instance it is estimated it takes seven years
to become a registered mountain guide (see NZ Mountain Guides Association web page).
Before more specialist training, a prerequisite for leadership is active participation in the
activity; ideally stemming from childhood. In New Zealand, where we are never far from the
sea, messing about in boats would ideally be the experience of every child. This would
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provide the bedrock upon which more specialist abilities arise. An expert will have a
repertoire of practice, an ethical framework and adaptive expertise and these grow over
time from situated, embodied experiences.
Situational awareness
As detailed in section one, understanding the nature of the situation (situational awareness)
is a key factor underpinning choice of action. The mental models that are constructed in a
specific situation inform goals, cues, expectancies, and actions. As discussed earlier there
are a number of research articles on situational awareness that were used to inform the
development of the recreational boating competencies. It is important to point out that
situational awareness should not always be viewed as an ‘individual capacity’. For example,
Mondon and Marchais-Roubelat (2017) have documented the collective decision-making
processes in action during an ocean yacht race. Even with highly skilled and experienced
sailors decisions were often being made with limited situational awareness. Information was
flowing from a wide range of sources – how the boat was handling, crew input, weather
conditions, and information from navigation instruments. In effect, there was evidence of
distributed situation awareness where there is a far greater interaction between
technology, human factors and environmental factors (Stanton, 2015). Here the focus of
decision making moved from the individual to a systems approach.
An interesting way to examine situational awareness is presented by Moran’s (2021)
dynamical constraints model of competence, that is based on water situations containing a
three way interaction between the attributes of the individual, the nature of the task, and
the challenges of the natural environment. Situational understanding is shaped by the
influence of constraints between the person and the task, the person and the environment,
and the task and the environment. These constraints limit, shape and contain the
perception, understanding and development of the outcomes. Individual qualities include
skills, knowledge and attitudes, and the task includes the nature of the activity and the
equipment required. The environment incorporates factors such as water conditions, tides
and weather.
We have identified five research papers where situational awareness was determined to be
a key factor in sea kayaking incidents and fatalities. A number of the papers identified poor
situational awareness as the main cause of human error. Aadland et al. (2016) analysed sea
kayak incidents in Norway 2000–2014 and determined that capsize, boat separation and
inadequate rescue skills were the main causes of fatalities. The environmental factors
included combinations of strong winds, currents, large swells and cold water. While
challenging environmental factors were often the context, the causes came back to the
human frailties of poor knowledge, skills and judgement levels. They noted that, “Some
paddlers lack a basic understanding of the environmental hazards they may encounter and
of their competence and skill to handle those conditions.” (Aadland et al., p. 139). On closer
examination, the key errors came from misperception of the surroundings,
misinterpretation and understanding of key information and incorrect judgement and
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projection of future status. These closely line up with the work of Endsley (1995) on
situational awareness.
In a later paper, Aadland et al. (2017) acted on the identification of poor situational
awareness by proposing a checklist to assist and improve decision-making. The safety of
paddlers depends on their experience and skill to judge and handle the complex interplay
between weather conditions, sea conditions and the route paddled. The purpose of the
checklist is to provide an overview of critical factors to be evaluated before and during a sea
kayak trip, ultimately helping to improve situational awareness skills. Examples include
consideration of weather (wind, visibility, temperature), sea (waves, current, temperature),
human (competence, equipment, group) and route (exposure, terrain, traffic). Each of the
items is rated to provide a cumulative indication of the overall risk level. The emphasis is on
deliberative analytical reasoning to carefully build situational assessment.
Boyes et al. (2018a) looked in detail at the factors that underpinned a decision as to
whether to cross a sea passage in marginal weather, between the islands of Avernako and
Svelmo in Denmark. The crossing was due to occur on day three of a four-day trip. The basis
of the decision originated well before hand when initial planning processes began. The
leaders were experts who knew the crossing and weather patterns very well and identified
the route as appropriate for the group depending on how the individuals were going and
the weather conditions on the day. Plans B and C were prepared in case. As the journey
progressed, the situational awareness built through ongoing monitoring of participants,
group, weather, the sea, route progress and individual and party equipment. As the time for
the crossing neared, the instructor’s building of situational awareness became highly
focused, especially based on the condition of the group, the individual students (technique,
energy levels) and on the weather. In his words: “So we paddle down to the site and I keep a
very close eye on the conditions - and watch how they paddle. And there is such a good
spirit in the group. They all seem ready for the challenge – and I think that is what triggers
me to say: we’ll do it!” (Boyes et al., 2018a). The instructor believed the elements triggered
a feeling in the stomach – the gut-feeling – which led to the final decision. He also
acknowledged that his gut-feeling was changing all the time. Klein would argue that the gut
feeling is intuition where critical cues are recognised and interpreted at a subconscious level
(Kahneman & Klein, 2009).
Collins et al. (2020) made a strong call to concentrate on situational awareness during the
training and development of sea kayak guides. They believe improvements are needed in
metacognition and perception/action associations so better comprehension of emerging
situations and a capacity to predict the potential impacts of those situations become moot.
They believe that trainees need to better understand the environments they operate in,
with an emphasis on the comprehension and projection of future events, as opposed to a
simple description of what is seen before them. Collins et al. give suggestions for practical
ways these outcomes could be achieved. For instance, while on the water, integrated
contextual questions that stimulate the cognitive and metacognitive aspects of the guide’s
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role could be posed to facilitate clear mental models. These questions could include: “What
is happening? Why is this happening? So, what does this mean now or for later? What will
you do now? What are you going to do if this happens? What might happen next? (Collins et
al., 2020, p.13). The intention is to encourage deeper levels of thought and metacognitive
skills (thinking about your thinking) that will endure over time and promote learning while
engaging in future experiences.
Most of the understanding of situational awareness is based on psychological studies based
on the scientific method, reducing situations into components analysed objectively,
supposedly free from cultural bias. A Māori world view sees situation awareness quite
differently. Here the philosophy works from the whole, where an overall philosophy of
connectedness of all animate and inanimate things through whakapapa (genealogy) applies.
The principle of mātauranga emphasises the connection people, places, animals, birds and
marine life have with wai (water) and each other (Phillips, 2019). Action on the water is seen
through Tikanga (customs and practices) mostly concerned with a collective sense of
purpose for the activities, safety and protection of whanau. This way of thinking is also
evident in other indigenous voices concerned with Western science’s largely reductionist
focus. These indigenous voices critique conducting analyses and making conclusions based
on smaller and smaller component parts, rather than knowledge drawn from the nature of
wider relationships (Durie, 2011; Smith, 2012). This way of knowing casts a different light on
what situation awareness is and means.
The role of planning, blended models and an audit process
Solid preparation, coupled with experience, enables situational understanding and
anticipation of the evolution of a situation. Many decisions are made well before an event
and serve to predetermine many decision options. As situations unfold, eﬀective master
plans are devolved into micro-plans to guide speciﬁc decision options through a process
known as flexicution (flexible execution). Balanced by the schemata in long-term memory,
mental models are continually reshaped in working memory from key information ﬂowing
from situational awareness (Boyes et al., 2018b).
Preparation requires deliberate planning to underpin decision making. Planning prepares
resources, gathers information on participants, determines goals, establishes timeframes,
sets routes and alternatives, identiﬁes problem areas, considers alternatives, gathers up-todate detail on environmental conditions, and prepares participants for action (Boyes et al.,
2018b).
Increasingly, decision making in outdoor recreation environments involves both classical
and naturalistic models with cognition based on both analytical and intuitive processes. For
instance, monitoring and comprehending developing weather conditions over an extended
time frame is more analytical as options are considered and appraised. In contrast, crossing
the bar in a small boat may be more intuitive as when the factors line up (waves, wind,
tide), in an instant the throttle is gunned!
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Sound DM draws on a leader’s values and domain-specific expertise to make a situational
assessment that leads logically to an outcome. As a situation unfolds, information flows
from the social and physical environment that is recognised and considered contextually.
Collins and Collins (2016) in work with British Canoe Union coaches, regard this as an audit
process with three components. Firstly, a resource audit considers the physical resources
available and the best-fit options compared to the tools in hand. Secondly a pedagogic audit
focusses on motivations, outcomes and learning needs of individuals. Lastly, a decision
making audit examines the environment, especially venues, locations and alternatives in
light of the overall plan. The plan itself is also audited and a process of constant analysing
and reflecting is observed. The audit connects the planning and the action parts of the DM
process. Collins and Collins (2016) see this as a metacognitive process (thinking about your
thinking) that forms the foundations for effective reflection in-action, on-action and onaction/in-context.
Overview of decision making
•
•
•
•

•

•
•
•
•
•
•
•

A decision is a selection of a course of action from among two or more possible
alternatives
A decision is preceded by continuous, dynamic, and wide-ranging cognition influenced
by cultural knowledge and personal experience
Decisions are highly contextual and are related to the specific maritime environment
and the nature of the craft
The Māori and European cultural contexts provide contrasting perspectives on the
relationships between people and environment. Traditionally, Europeans see nature and
people as separate, while Māori see humans and environment as genealogically
connected. These contrasting philosophies strongly influence decision making practice.
Classical and Naturalistic models are the two main traditions of decision making.
Classical models rely more on analytical processes and Naturalistic models value a blend
of intuition and analysis. Often decision makers engage in a blend of intuition and
analysis
Naturalistic models are based on field-based practice in complex, dynamic situations.
They rely on a decision maker having considerable experience to recognize, interpret
and act on the patterns and signs of specific dynamic environments
An expert will have a repertoire of practice, an ethical framework, adaptive expertise,
and these elements grow over time from situated, embodied experiences.
Sound planning and an internal audit process underpins effective decision making
Accurate situational awareness and understanding is a key DM attribute and draws from
knowledge and experience
Poor situational understanding has been identified as a key factor in boating accidents
People engage in risk taking for a wide range of reasons: embracing risk for pleasure and
excitement, taking risks as a form of escape and resistance to neoliberal cultural norms,
and as members of subcultures
Subcultures are the basis of communities of practice where boating engagement links to
identifiable lifestyles, philosophies and practices
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What knowledge, beliefs and values underpin decisions?
Definitions of knowledge describe it as acts, information, and skills acquired through
experience or learning. Similarly, the term epistemology comes from the Greek words
episteme and logos. Episteme can be translated as knowledge or understanding or
acquaintance, while logos can be translated as account or argument or reason (Stanford
Encyclopaedia of Philosophy). The social learning theorists such as Vygotsky,
Bronfenbrenner and Rogoff believe that people construct new knowledge and
understanding based on what they already know, in interaction with the environment and
others; hence the social construction of knowledge (Smith, 1992). A great deal of tacit
knowledge exists as cultural knowledge, subsets of which exist inside the heads of experts.
Klein believes that it is possible to identify sources of knowledge, judge the quality and
value of it, extract it, codify it and apply it (Klein 2009). However this provides a narrow,
reductionist view of decision making.
A belief is an idea that a person holds as being true and may be based on certainties (facts),
or other sources (e.g., values). Values are desirable ways of thinking and behaving that are
culturally shared, either through a broader cultural understanding (e.g., a Māori worldview)
or through the more specific activities of communities of practice. Examples are Māori
customs, kaupapa and tikanga, respect for tradition, displaying mastery and competence,
living healthily and preserving the natural environment. Individuals differ in how they rate
the importance of specific values and combinations of values form important ingredients of
a person’s self-concept and thus contribute to a person’s sense of identity (Verplanken &
Holland, 2002). Values can be seen as ways of thinking that may define situations, elicit
goals, and guide actions. Furthermore, values may form the basis of moral and ethical rules
of conduct (Verplanken & Holland, 2002).
Many decisions made in marine environments such as using traditional seamanship skills,
observing tikanga Māori, understanding environmental hazards, and keeping equipment in a
safe and sound condition, rely on good levels of knowledge and expertise coupled with
sound decision making skills. Other decisions such as not wearing PFDs or taking illegal
drugs and consuming excess alcohol on the water, come back more to the belief and value
systems of individuals, groups, and communities. There is no such thing as context-free
decision making. All decisions depend on how we see and interpret the world. There is not a
methodology that can successfully identify all of the personal experiences that underpin
human thought at a particular time. In a parallel situation, a composer was asked how long
it takes to write an opera. He replied, “One week and all my life before that” (Klein 2009 p.
101). Decision making is a bit like that.
Personal beliefs influence an individual's perception of reality by creating filters that are
applied in the DM process and effect outcomes. Furthermore, our personal values are
motivational and drive our actions, often at subconscious levels. Values influence
perception and people strive to have processes and outcomes that are compatible with
their values. Pre-existing beliefs or worldviews produce individual differences in how people
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understand a situation. For instance, when a group of people look at a river mouth, one
might be embracing Tangaroa, one might be looking for good surfing waves, another is
planning a route over the bar and the fourth might be looking for signs of fish. Each position
reflects the identity and value systems of the beholder. A positive aspect is that
underpinning beliefs, attitudes and behaviours can be both learned and taught (Tozer et al.,
2007), hence change is possible; though not always easy.
How do cultural perspectives influence decision making?
Cultures endow individuals with different rules or principles that provide guidance for
making decisions (Briley et al. 2000). As described earlier contemporary boating practices in
Aotearoa/New Zealand come from deep cultural roots in Māori and Pākehā histories.
Eurocentric beliefs dominate much contemporary recreational boating practice and
approaches to education and regulation of the sector is largely a reflection of the
dominance of western ways of thought. However, considerable challenges are now evident
to that dominance, by Māori customs, kaupapa, and tikanga (see Phillips, 2019; Ruru, 2017).
Tangata whenua
Ruru (2017, p. 217) outlines how traditional Māori beliefs and practices are engrained in
tikanga Māori (customary practices or behaviours) through the likes of Kupe’s Law which is
based on stories, traditions, and laws that regulate human behaviour. The key aspects are:
(a) whanaungatanga - extended family, relationships and responsibilities; whakapapa
(genealogy); the glue holding the Māori world together; and centrality of kinship; (b) mana authority, control, influence, prestige and power leading to leadership; (c) tapu - sacred,
respect (complementary opposite: noa) and different roles, for example, social (keeping
safe), political (leadership, ceremony) and spiritual (wairua/life force); (d ) utu - reciprocity
and obligation; and (5) kaitiakitanga - stewardship, guardianship and care for one's own.
Phillips (2019) also considers the power of Māori creation stories as central to a Māori value
system. Ranginui (sky father) and Papa-tū-ā-nuku (earth mother) were in a close embrace
with their children between them, but shut off from the light and unable to grow. The
children separated their parents, creating an open environment in which all could flourish.
The children became the ancestors of humans and all other living things, therefore a belief
in the oneness of environment, ancestors, and people. Humans and the world are bound
together by ties of kinship (whakapapa) and people accept the associated responsibilities
(Patterson, 1999). The preservation of relationships and connections; human to human and
human to environment, forms the basis of whanaungatanga (kinship). A spiritual
dimension, known as wairua, can be a reawakening through fun and happiness on the water
and is a pathway for healing and revitalisation of spirit (Phillips, 2019).
Based on these principles, Phillips (2019) proposed the Wai Puna model of Māori water
safety that has been influential in re-envisioning human relationships with water. To
address the problem of a relatively high Māori drowning rate of 22-23%, when Māori are
about 14% of the population, the model currently informs Water Safety New Zealand’s and
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Tangaroa Aru Rau’s Kia Maanu Kia Ora programme that is being rolled out across the
country (Water Safety New Zealand, 2021). The website details the key principles:
The Wai Puna model draws on three core pillars: Whakapapa, (…the first drop or
mātāpuna, the source), Mātauranga (the inner ripple or tūpuna, traditional
knowledge) and Tikanga (… mokopuna, representing engagement), as they pertain to
wai. Wai Puna provides the foundation for conceptualising Māori water safety and is
pivotal for flourishing health and wellness for whānau in, on and around the water. It
is proposed that a strengthened connection with wai through Wai Puna, will improve
their water safety knowledge, attitudes and behaviour and provide a metaphorical
life jacket for drowning prevention.
In Te Ao Māori (world view) everything in the universe has its own whakapapa (genealogy),
that is part of the unified whole. Whakapapa thus binds all things and makes us all
connected in a oneness with the environment and all it contains. Spiritually, it binds Māori
to water through their genealogy and cultural identity and is a source of hauora and
wellness. Additionally, it forms an environmental ethic to protect and preserve the
waterways. It plays out in knowing who you are and where you belong. Therefore people
learn, “…the practices of bathing, swimming and paddling waka on ancestral rivers; … the
stories and oral traditions of their ancestors who named the waterways; … their pepeha
that names their significant waterways” (Phillips, 2019, p.13).
Mātauranga (Māori knowledge and ways of knowing) is the second pillar of the Wai Puna
model. Knowledge here includes the “values, practices, customs and beliefs about wai and
the connection people, places, animals, birds and marine life have with wai and each other.”
(Water Safety NZ, 2021). Knowledge is passed on through the generations and is constantly
enhanced and refined. Much of the wisdom and understanding is transferred through
stories that derive from tradition and localised, long term observations.
Lastly, Tikanga (custom, practices, protocol) is what physically takes place on and in the
water. It comprises: “rules, customs and rituals to ensure that everything is done in a proper
manner so that whanau are safe from harm” (Water Safety NZ, 2021). Tikanga is concerned
with a collective sense of purpose for the safety and protection of whanau.
Ruru (2017) believes that New Zealand common law fully recognises claims based on
whakapapa and tikanga. A Māori way of understanding, caring for and nourishing land and
water is now a prescribed legal force. She provides the cases of the Whanganui river being
recognised as a legal living person (2017), Te Urewera having its own legal entity (2014) and
the provisions of the Resource Management Act 1991 that recognises the practices of
kaitiakitanga (guardianship) and the importance of wāhi tapu (sacred sites) and taonga
(treasures) in lands and waters (ibid).
The ACC Kia Maanu Kia Ora programme embodies a deep understanding and respect for wai
and embraces that water safety needs to include, but move beyond, swimming and water
skills. Presently, programmes are focussing on tikanga related to kai gathering, water safety
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for rangatahi (aged 14-16), awa skills, water skills for life, surf life-saving safety on
swimming, waka ama and kaimoana gathering, dive programmes etc. While many of these
programmes have components of waka and other craft, it would be a good thing to adopt a
similar approach to the recreational boating work overseen by Maritime New Zealand.
In a small boat setting, good examples of philosophy in action are provided by Gav Babu in
his video clips: Makara dive, catch, and cook, and Karakia (Babu, 2021a, 2021b). Babu
grounds his philosophy in Te Ao Māori (interconnections & interrelationships) that are
linked to every facet of his planning, process and completion of a dive trip at Makarora. In
terms of preparation, well in advance a check list is compiled to ensure all eventualities are
covered. Considerable time is spent looking at weather maps and tide tables and the best
locations for the conditions are considered. The boat and its equipment get a thorough
going over. Everything is rechecked at the destination (e.g., bung in, anchor, gas, dive flag)
and once on the water a karakia (prayer) is said, recognising interconnectedness with
Tangaroa. The kaupapa (plan) is finalised and respect for the environment (e.g., don’t overindulge) guides the action. A successful day is getting home safely. In Gav’s case his young
nephew is a crew member ensuring the passing on of the whakapapa, mātauranga and
tikanga to the younger generation.
In research conducted with Canadian Inuit populations, Giles et al. (2010) identified issues
pertaining to trust and power as critical factors in the construction of effective risk
communication strategies. They observed that the general public were not passive receivers
in risk communication situations but active participants who drew on their previously
formed risk perspectives as well as their social, cultural, and political contexts to make sense
of the information they received. They advocated that the differences between individual
versus collective approaches to risk communication be explored in order to create more
culturally appropriate and thus successful water safety programs. In an excellent example,
the message: “Wear a float jacket so that if you drown, people will not have to drag the
river for your body,’’ (Zaloshnja et al, cited in Giles et al., 2010, p.7) cleverly takes the
emphasis off the value of the individual’s life and transfers it to the community upset and
cost. Following the campaign (post 2003), drownings on the river delta decreased by 53%,
and there was an annual economic cost savings of US $1.2 million. They also recognised that
trust in the information and the information source must be cultivated and maintained: “It
is a fragile quality and that once lost, is very difficult (and at times impossible) to regain”
(Giles et al., p. 3). They wrote of the marginalisation of local Aboriginal knowledge in favour
of hegemonic perspectives concerning water, boat, and ice safety. They observed that so
called experts in water safety had been largely unsuccessful in conveying information that
prevented injuries and fatalities in Arctic waters; areas which are not part of their areas of
expertise and lived experience. There are lessons here for Maritime New Zealand when
dealing with different cultural groups and very different modes of boating engagement.
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Pasifika Peoples
The people of the Pacific have explored and travelled by waka since time immemorial.
Genome and linguistic data suggest that seafarers ancestral to Polynesians sailed from
Melanesia to populate the islands of the Pacific, probably the last of which was Aotearoa.
These were remarkable sea voyages across open ocean carrying heavy loads of migrants,
water, and food and other things. Evidence suggests the craft were large double-hulled
canoes equipped with sails (Finney, 1977), and what is especially notable is the advanced
navigational and sailing skills required, using information from nature. In more recent times,
Polynesian double-hulled voyaging canoes such as Hōkūleʻa, Te Au o Tonga, and the fleet of
seven waka built for the Pacific voyage, Te Mana o Te Moana, have been constructed and
sailed vast distances. For instance in 1975, Hōkūleʻa made an initial voyage from Hawai’i to
Tahiti using traditional navigation, and has subsequently sailed to Japan, Canada and
Aotearoa, including a three-year circumnavigation of the globe.
It is no wonder that Hokule’a has become a powerful symbol, “… credited with sparking a
general cultural renaissance” (Kanuhele, 1982 cited in Finney, 1991). As Finney (1991, p.
398) states, “The skill with which young Hawaiian men and women have sailed the canoe …
especially relearning long-forgotten ways of navigating, have given all Hawaiians a new
pride in the accomplishments of their ancestors as well as their own capabilities.” Wilson
(2010) also documents a number of themes from her personal voyage on Hokule’a in an allwomen crew. She notes the cultural revival and epistemological commonalities between
Hawaii and Ngā Tangata Whēnua o Aotearoa (people of Aotearoa) and these similarities
were also observed by Tucker (2020). Furthermore, Wilson noted the need to work
together and the patience and perseverance required for successful communal living and to
sail the waka. She also writes about the spiritual connections made with the canoe and
water and the presence of ancestors.
Tucker (2020) found similar perspectives for the Pacific crew learning traditional voyaging
on the waka hourua, Haunui. The Te Toki Waka Hourua website states: “ … [the programme]
is committed to ensuring that the traditional knowledge and practices of ocean navigation
remains alive, by sharing and celebrating these skills with the community, maintaining and
sailing a fleet of training and voyaging waka, and training the next generation of navigators
and crew who will continue to keep these practices alive.” Of her research, Tucker states:
“The findings generally address culture and identity, the relevance of Pacific ancestors’
knowledge to solve modern issues, and the importance of social, spiritual, and
environmental connections” (p. 114). Many parallels can be seen here with the Māori
worldview.
Ethical underpinnings of decision making
The cultural expectations of the social environment shape ethical values and cultural
practices. A useful definition is, “Ethical frameworks are complex sets of value claims,
rationales, and rules that guide moral reasoning, decision making, and behaviour that lead
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to decisions and actions” (Fox & Lautt, 1996, p. 19). Ethical frameworks include ways of
thinking that determine good and bad conduct. A moral deliberation is often involved,
leading to choose and accountability. The key question is what ought to be done and what
ought not to be done? (Ashworth et al., 2016). In some ways an ethic provides a sense of
what is suitable behaviour in a certain situation. Undoubtedly, ethical frameworks and
moral practices in outdoor environments function as complex, dynamic, sometimes
contradictory open systems. They develop from personal experiences, cultural structures
and spiritual understandings. They encompass interpersonal characteristics such as love,
friendship, compassion, caring, passion, and intuition (Fox & Lautt, 1996). They are typically
shaped by our childhood experiences, can emerge from narratives and stories and include
spiritual journeys, traditions, and insights (Mitten, 2002).
One ethic commonly described in the outdoor recreation literature is the ethic of care owed
to those accompanying a leader, teacher or parent. We suggest that this could also
encompass the descriptor of ‘skipper’. Some writers believe that caring is the appropriate
way of relating to people (Mitten, 2002; Noddings, 1999). Furthermore, it is through caring
and being cared for, that people build an image of the kind of person they want to be.
Caring is rooted in receptivity, relatedness, and empathy, and is particularly responsive to
those who are dependent and vulnerable (Noddings, 1999). The mantra “do no harm” is
particularly applicable in maritime environments where skippers should have the
experience and knowledge to keep themselves, other people and the environment safe. A
duty of care leads to care-centred actions both on and off the water. Reckless behaviour
that leads to injury or loss of life on the water is neglecting the duty of care owed to those
lost, as well as to those left behind. Other behaviours, such as peer pressure that leads to
unacceptable risk taking, also breaches an ethic of care.
An ethic of care is imbued in the philosophies, values and practices of Te Ao Māori. As
discussed prior, Mātauranga emphasises the interconnectivity of all animate and inanimate
things and whakapapa makes the strong genealogically connections. The preservation of
relationships and connections; human to human and human to environment, forms the
basis of whanaungatanga (kinship). With whanaungatanga comes the obligations owed to
the extended family and these very much reflect an ethic of care and responsibility. In
addition, the ethic of care is extended beyond humans to include the environment. In terms
of practice, tikanga is mostly concerned with a collective sense of purpose for the
education, safety and protection of whanau. This is reflected in Gav Babu passing on the
whakapapa, mātauranga and tikanga to the younger generation, the tamariki and
mokopuna. Ultimately, an ethic of care is kaitiakitanga; stewardship, guardianship and care
for one's own (people and environment).
Because of their personal and contestable nature, some argue that ethics should provide
guidelines rather than rules of conduct (Ashworth et al., 2016). Ethics are socially
contestable, and agreed understandings are modified by interactions and relationships with
self, people, nature, objects, and systems (Fox & Lautt, 1996). Ethical frameworks that are
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consensual are often used as a foundation to establish formal codes and standards of
behaviour.
Communities of practice
Shared beliefs, values and skills can be found in communities of practice where a group of
people share a passion and have a common interest in a particular domain or area. Good
examples are sea kayakers, kiteboarders, and fishing club members. Each of the
communities have a repertoire of practice that includes, “Routines, words, tools, ways of
doing things, stories, gestures, symbols, genres, actions, or concepts that the community
has adopted over the course of its existence, and which have become part of its practice”
(Wenger, 1998 cited in Seaman & Coppins, 2006, p. 33). Wenger-Traynor and WengerTraynor (2015, p. 2) identify three structural characteristics: (1) Domain: creates common
ground, inspires members to participate, guides their learning and gives meaning to their
actions; (2) Community: creates the social fabric for learning, fosters interactions and
encourages a willingness to share ideas; and (3) Practice: the specific focus around which
the community develops, shares and maintains its core of knowledge. In many ways, Māori
hapū that consist of a number of whanau could be considered a community of practice.
Hapū have localised genealogical links to the environment and manage a defined portion of
tribal territory including sea fishery, shellfish beds, lakes and rivers.
Each community of practice may have specific craft and equipment which are tailor-made
for the activity and also serve a symbolic role in forming identity (Ewert & Hollenhorst,
1994). The specific skills of each discipline are situated practices, constantly evolving,
commensurate with new technology and better ways to do things. Through the process of
sharing information and experiences the group members learn from each other, and
develop personally and professionally. People are socialised into maritime communities of
practice often over extended time periods. They acquire knowledge, attitudes, values, skills
and motives about boating from family, media, school, culture and the community of
practice itself. As Collins and Collins (2013) observed, tacit knowledge can be acquired only
by immersion in the society of those who already possess it. Aspects like safety obligations
come from informal moral codes held by the members (e.g., rescuing someone in distress in
the water). Safety codes and practices form an evolving structure of normative obligation.
While not written in statute, the power of these should not be underestimated as they are
the basis of deep ethical commitments and create binding ethical obligations. To paraphrase
work by Ford and Brown (2006, p. 124), “[Boating] practices come to inscribe certain
qualities into and onto bodies that defines someone as a [sea kayak paddler, jet skier or
yachtie].” (See also Light & Nash, 2006).
Epistemological chains
In decision making research conducted in 2015, Collins et al. examined the personal
epistemology (ways of knowing) of high level paddle sport coaches engaged in white water
kayaking, sea kayaking, surf kayaking and canoeing. In a later work the cohort was expanded
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to include mountaineers, rock climbers, mountain bikers and alpine skiers. Epistemology is
important, “because it is fundamental to how we think, perceive, value and learn about
knowledge” (Collins et al., p. 226). In turn this provides the foundation of our thinking and
decision making. Collins et al. take the view that, ”knowledge is complex, changing, dynamic
and learned gradually via explicit cognitive processes [and] …can be constructed by the
learners themselves” (p. 226). All leaders have sets of values that guide them in the
selection of objectives and in the decision making process (Martin et al., 2006). The idea of
an epistemological chain highlights the connected decisions that provide a logical
relationship between philosophy and modus operandi. Overall, it is a set of beliefs or a sum
of beliefs and assumptions that inform practice. In addition, a personal epistemology acts as
a value system by which a leader evaluates success and shortcomings. In effect, these
philosophical positions ‘scaffold’ reflective practice.
A number of common epistemological themes emerged from the research by Collins et al.
(2015). All of the paddle sport coaches held positive views about the learning power of risk,
challenge and adventure. They acknowledged the long formative process of exposure during
childhood and the impact of significant role models like parents. Specific learning
experiences were highly contextualised and reflected the dynamism, complexity and risks of
the chosen activity. They believed in the importance of long term, in-depth involvement to
build expertise and knowledge and all leaders shared a passion for adventure in general and
a love for their specific pursuits. Additionally they recognised the close relationship between
activity, lifestyle and identity.
Another shared value was the wish to have their students become independent performers.
By scaffolding selected activities and progressions they believed that students would
develop technical skills, self-awareness, lifelong learning, reflective practices and decisionmaking. For instance, by being engaged in the process of how a decision is made, and living
the consequences, embodied both the process and the practice for the student. This is
similar to an apprentice-based system. The end goal was to have people who would be able
to function independently and safely in their chosen environments. Another value was to
impress on learners that outdoor practitioners needed to be adaptable and flexible, “…
firstly, to optimize the use of the environment; and secondly, to respond to the individual’s
reaction in that environment” (Collins et al., 2015, p. 234). In terms of where decision
makers gain the knowledge that develops and supports their epistemological positions; it
appears that they draw on a broad range of different knowledge sources over their
lifetimes, that are adapted to address the situational needs. The community of practice
(COP) of coaches was well recognised as being influential to knowledge acquisition and
learning. The coaches placed great value on their interaction with fellow high performance
leaders. The COP was also a repository of the belief structures of certifying bodies with
pursuit curricula being developed by recognised experts within the COP and then applied in
those knowledge domains. Constant review and upgrading occurred.
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Epistemological chains provide the scaffolding that underpins sound, enjoyable and safe
practice. More directly, epistemological chains support planning, pedagogy, professional
development, analysis, professional judgement and decision making. Most importantly they
can be nurtured, learnt and modified.
Summary: Decision making
Decision making does not occur in a social vacuum. Our beliefs, cultural values, ways of
understanding the world, experiences, and socio-economic background all influence how
we make decisions. Decision making does not follow linear pathways and in complex
stressful situations people will make decisions that may at the time make sense, but in
hindsight appear illogical. How we make decisions will differ according to the context. For
example, when presented with a ‘flash card’ of a vessel’s navigation lights in a classroom, a
respondent may draw on a ‘classical model’ to derive an answer as to the identification and
direction of a vessel. However at night and in rough conditions, when there are other
demands on attention, a more ‘intuitive’ response might be forthcoming. What the
literature on decision making has revealed is the importance of context and cultural value
systems that underpin the way people might act. By engaging in communities of practice
(e.g., personal water craft, fisher, SUP) we may better understand the ‘drivers’ of behaviour
and how these influence the decisions that are made. Decisions are made from unconscious
value systems and beliefs – the models relating to decision making are themselves
embedded in cultural assumptions. As indicated there are alternate ways to view the world
and a robust framework for engaging Te Ao Māori has been developed through the Wai
Puna model (Phillips, 2019).
One of the themes in this review is the social/collective nature of decision making. While
decision making was once seen as an individual cognitive act we can now view this as a
rather narrow focus. We form our identity through our interactions with others and hence
our decisions are a result of our cultural upbringing, the communities of practice to which
we belong, and our epistemological chains.
We would tentatively suggest that a means to enhance recreational boating safety is to ‘tap
into’ the notion of an ethic of care. To whom to we owe care? Who will care for my children,
or grandchildren, if I do not wear a lifejacket and I fall over board? What are the
consequences for my family if I go boating when the conditions are marginal? This sense of
care for self, others, and the environment has the potential to provide a positive motivation
when thinking about going boating. It is here that the unique bi-cultural foundations of
Aotearoa New Zealand can help us to develop a context specific means to convey the
importance of safe recreational boating practices. As indicated earlier this aligns with, and
draws on tikanga that comprises, “rules, customs and rituals to ensure that everything is
done in a proper manner so that whanau are safe from harm” (Water Safety NZ, 2021).
Preparations prior to boating (i.e., preventative competencies) along with experiences
gained in a community of practice (i.e., development of situational competencies) have the
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potential to become ‘the norm’ if there is a collective sense of purpose based on the
primacy of the safety and protection of whanau.
One of the key elements identified in section one and also raised in regards to decision
making is the importance of situational awareness. The ability to perceive, comprehend, and
accurately predict changes in the environment is a complex task. While ‘theory’ lessons can
certainly accelerate learning, the desirability of sequential structured experiences, which
help to build a ‘library’ upon which to draw possible courses of action, would be beneficial
in promoting safe boating decision making. Whilst it is beyond the scope of this report to
suggest pedagogical strategies to realise the findings of this review, we note the potential
for virtual reality (VR) to potentially assist in the development of situational awareness.
Finally we return to a key point in this review, recreational boating safety can be enhanced
by a focus on human factors. The development of the boating safety competencies places
people at the core, likewise when it comes to decision making we should see people (not
just individuals) as central to developing the skills to making sound decisions. Decision
making based on an ethic of care (whakapapa and tikanga) for self, others, and the
environment broadens the responsibility of making good decisions from an individual to the
whanau and community of practice in which boating activity takes places. For example,
respected friends or local ‘experts’ can act as sources of advice and mentors as one
develops boating skills. Likewise, grandparents could influence boating behaviours where
their mokopuna might be put at risk. Distributed forms of decision making are not new. For
example, cruising yachtspeople frequently consult each other, and meteorological experts,
before departing on a voyage. Carey (2021) expresses this point about distributed decision
making well;
In the maritime world, there’s a tradition of having a strict hierarchy. I often hear
people say, I’m the captain, I have the final say.’ I have concerns about people who
need to express this overtly. Sailing should never get to ‘the final say’. (p. 47)

Discussion points
I.

II.
III.

While we acknowledge that legally the skipper is responsible for the safe operation
of the vessel (S19 MTA, 1994) – in the recreational boating context thought should
be given to how safety might be enhanced through recognition of collective input
and shared learning and decision making (e.g., as whanau, groups of friends).
Consideration be given to the development of education/training courses, based on
the three competencies, that are craft specific.
Situational awareness is a core component of the competencies and also impacts on
decision-making. Good situational understanding comes from experience. Thought
should be given to the use of ‘new technologies’ to enhance the development of
situational awareness (in the absence of direct experience).
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IV.

V.

VI.

Recreational boating safety education/safety messaging needs to be culturally
responsive and align with research that demonstrates effectiveness (e.g., Wai Puna
Model). MNZ/Safer Boating forum should consider establishing specific reference
groups to provide advice. Consideration be made to establishing a more formalised
presence of Māori; perhaps similar to the Water Safety NZ approach.
While it is beyond the scope of this review (and our expertise) on how this report will
be communicated/implemented it may be worth developing a ‘Boating Today?’
dashboard. A draft of what this might look like is outlined below. The intention is
that this would act as a discussion starter/prompt.
Consideration be given to research which will help to fill existing gaps. This might
include projects investigating: a) how recreational boaters make decisions before
going on the water and why do they make the decisions they do? b) investigation of
incidents/accidents (not exclusively fatalities). Why was assistance rendered and
what were the key causal factors? What interventions might prevent recreational
boaters getting into trouble? c) Have the three competencies been implemented and
have they altered boaters behaviour?

Boating today? (preparedness tool)

Decision: Let’s go boating
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Decision: Let’s stay home
The four dials rate confidence/preparedness. This could be simple tool to promote thinking
and planning about whether to go boating or not. Graphic designers will come up with
something far more intuitive and visually appealing.
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Appendix one
Behaviour modification theories
The research brief asked for comment on behaviour change which we now briefly address.
Behavioural change is a very large area of research in its own right. It is beyond our
resources and brief to conduct a thorough review of this material as part of the present
project. However, we do provide a brief overview of some of the main theoretical
approaches: (1) the transtheoretical model of behavioural change; (2) the theory of
reasoned action; (3) wise interventions; and (4) protection motivation theory.
The transtheoretical model of behaviour change (Prochaska & DiClemente, 1983) tends to
be targeted towards individuals and their health and provides strategies to progress through
six stages of change. The precontemplation stage is when there is no awareness or intention
to change, followed by the second stage - contemplation where there is an awareness of the
need to change and plans may be made but not yet implemented. The preparation stage is
when planning behaviour takes place and commitment is confirmed. Action is when
modifications have been implemented in an effort to change and maintenance is
maintaining the change without regression. The termination phase is when there is a failure
to maintain the desired action. This model is popular and implemented in many walks of
life, with the main successes in the areas of smoking cessation, substance abuse, condom
use, diabetes treatment, obesity and selection of modes of travel. Whether this may be an
effective strategy for PFD use is a possibility worth exploring.
A useful reference is: Bamberg, S. & Schulte, M. (2018) Processes of change. In L. Steg & J de
Groot, Environmental Psychology: An introduction (pp. 307 – 318), Hoboken NJ: John Wiley.
The theory of reasoned action (TRA) and planned behaviour (Ajzen & Fishbein, 1980),
considers intention to be the immediate antecedent of behaviour and explores the
relationship between attitudes and behaviours. The theory argues that an individual's
decision to engage in a particular behaviour is based on the perceived outcomes and the
potential benefits the individual expects will accrue. In addition, social pressure (social
norms) to perform or not perform the behaviour is recognised. Social pressure can come
from social norms and/or relevant groups or individuals such as family members, friends,
and peers. The TRA has been applied to specific kinds of behaviour such as consumer
behaviour, health behaviour, sexual behaviour, and exercise adherence. A number of
studies have interpreted environmentally signiﬁcant behaviour such as boaters’ respect for
speed zones in manatee areas, public perceptions of the US National Park Service’s
controlled burn policy, variations in attitudes of farmers and conservationists, wetland
owners’ decision to participate in a wetland reserve program and waste management
behaviour (Diedrich et al.,2013).
Useful readings are:
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Ajzen, I., 1991. The theory of planned behavior. Organizational Behaviour and Human
Decision Processes 50, 179-211
Diedrich, A., Terrados, J., Arroyo, N. L., & Balaguer, P. (2013). Modeling the influence of
attitudes and beliefs on recreational boaters' use of buoys in the Balearic Islands. Ocean &
Coastal Management, 78, 112-120. doi:10.1016/j.ocecoaman.2013.02.027
The theory of wise interventions (Walton, 2014), focusses on subjective meaning-making
that people make about themselves, others, and social situations. The theory assumes that
behaviour stems from these interpretations and: “… views are malleable yet can become
fixed, like clay, embedded in the structure of people’s lives” (Walton & Wilson, 2018, p.
619). On occasion, social understandings made by individuals can be maladaptive, such as
not wearing a PDF or excessive alcohol use on a small boat. These deleterious meanings
arise from social and cultural contexts and have the potential to undermine people’s
functioning if things go wrong. The key factor is that wise interventions can alter specific
ways people make sense of themselves or social situations (Walton & Wilson, 2018). The
challenge is how to alter these interpretations to produce meaningful benefits and how to
embed such change. The initial position is a self-defeating cycle of maladaptive behaviours,
beliefs and interpretations that undermine outcomes. Precise theory and research-based
techniques from social psychology are implemented, often in brief interventions, to alter
these meanings. These are in the form of change to the situation that inspires new
meanings and/or change in the lens through which people make sense of themselves or
situations. Altered meanings are a self-enhancing cycle with more positive meanings that
improve outcomes. A large range of wise interventions are available for social problems
such as poor achievement, personal and intergroup conflict, bad health, and unhappiness.
Good references are Walton & Wilson (2018) and Walton, G. & Crum, A. (Eds). (2020).
Handbook of Wise Interventions. How Social Psychology Can Help People Change. NY:
Guilford Press.
Protection motivation theory (PMT) (Rogers, 1983), posits that in order for an individual to
adopt a health behaviour, they need to believe there is a severe impending threat and by
adopting the behaviour, they can reduce the threat. The mind evaluates the influential
factors that precede involvement (e.g., assessing the risk factors around wearing a PFD). It is
believed that the mind focusses on the consequences that can be expected as a result of
engaging or not engaging in the behaviour. The assessment is also influenced by the
perceptions and actions of others. The cognitive activity has two main foci - threat appraisal
and coping appraisal. Threat appraisal assesses the perceived severity of a threatening
event, and vulnerability examines the perceived probability of the occurrence. A good
indicator of heightened levels of severity and probability is the fear factor, with higher levels
leading to more anxiety. In terms of the coping appraisal, thought is concentrated on the
efficacy of the recommended preventive behaviour or equipment and how effective it will
be to reduce the health threat. In line with this, self-awareness addresses levels of selfefficacy; the belief that one has the required capabilities to engage in the strategy. The
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reference that follows is a meta-analysis of PMT and categorises six topics: cancer
prevention, exercise/diet/healthy lifestyle, smoking, AIDS prevention, alcohol consumption
and adherence to medical-treatment regimens.
Floyd DL, Prentice-Dunn S, Rogers RW. (2000). A meta-analysis of research on protection
motivation theory. J Appl Soc Psychol. 30(2):407–29.
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