Annex A: Theory of Change

This Annex to the impact evaluation handbook provides more detail on the theories and research
used to inform the development of the Theory of Change and presents the logic model, which is the
basis for the survey protocol design.
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Theory of Change

A good Theory of Change (ToC) provides an evidenced framework illustrating how actions and
activities on board produce short-term outcomes, and how these lead to the aimed for long-term
outcomes. Inreality, it is not always possible to provide strong independent evidence of the means
by which each outcome is produced.

Using the survey protocol developed here, the evaluation programme not only provides evidence
for how effectively outcomes are being achieved but also contributes to the evidence base for the
ToC itself. The ToC should be considered not as fixed but as something which can be iteratively
revised in light of new evidence, whether that be via programme evaluation, or through independent
research.

The starting point for the ToC was the vision, mission, and values of Pelican of London Ltd. (Pol).
These were used to identify the core outcomes that PoL wishes to deliver and are presented in Box
1.

The ToC also needed to incorporate elements of ocean literacy and marine citizenship alongside
those of personal development and towards maritime careers. To achieve this, the ToC was
informed by three frameworks:

1) The ASTO theory of change, evidence review & measurement framework (Noble et al., 2017)

2) The ten dimensions of ocean literacy (McKinley et al., 2023)

3) The marine citizenship framework, inclusive of marine identity process theory (Buchan et al.,
2024a, 2024b, 2023)

The ToC was additionally informed by research focused on the Pelican of London sail training
programme and existing evaluation data (Morgan and Braungardt, 2025).
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Box 1 Pelican of London Ltd. Purpose
Mission Statement:

Pelican of London offers young people from all backgrounds the opportunity to embark on
sail training and ocean STEAMS voyages that encourage personal growth and
environmental awareness. Through hands-on learning, participants gain valuable skills
and experiences essential for their future careers, while nurturing a deep connection with
and understanding of the ocean, empowering ocean advocacy and stewardship. Pelican
of London contributes valuable data to citizen science projects and partners in industry and
research.

Vision Statement:

We strive to remove barriers to developing essential life and career skills, through Sail
Training and Ocean STEAMS. Aboard Pelican of London, we inspire the next generation of
leaders, innovators, and ocean stewards, equipping them with the confidence,
knowledge, and experience to thrive in their careers and make a positive impact on the
world.

Values:

1. Empowerment: We help young people unlock their potential, providing opportunities to
develop the skills and confidence to succeed.

2. Career Development: We provide practical training that opens doors to employment and
further education in maritime and STEAM fields.

3. Ocean Science: We inspire young people through hands-on ocean science, encouraging
curiosity and a sense of responsibility for the ocean.

4. STEAM Education: We integrate science, technology, engineering, arts, and math into our
programmes, encouraging creativity and critical thinking.

5. Teamwork & Resilience: We challenge young people to work together, overcome
obstacles, and grow as individuals.

6. Equality & Inclusion: We believe every young person deserves access to opportunities,
regardless of their background.

7. Sustainability: We advocate and practice responsible stewardship for our oceans and
natural resources.

8. Community & Leadership: The Pelican of London is not just a ship, itis a place where
future leaders are created, one adventure at a time. Onboard, trainees become valued crew
members, take responsibility, and practice leadership.
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Theory of Change Frameworks

ASTO Theory of Change

The 2017 ASTO ToC provides an evidence-based framework for delivery of self-knowledge and

personal development, knowledge and learning, and social skills (Figure 1). The supporting review

(Noble etal., 2017) draws on a wide range of literature across outdoors and environmental

education to evidence the connections between actions and outcomes. As such, the ASTO ToC

forms a strong baseline of the past evaluation programme and for the extended ToC presented
here. The evaluation project did not seek to update the evidence base for the ASTO ToC.

i
&
|

(=S

Sail training ‘boosters’

NPC*

Personal development

Skills

Social development

Up to 12 months

Voyage post voyage + 12 months
Activities What they learn How it helps Long term outcomes
Doing things you don't think you Pride / sense of achievement
can do / doing things outside =
your comfort zone eg climbing E g
aloft, overcoming seasickness 23 2
Self-confidence / self-belief / s ;2
Overcoming personal challenges self-esteem 58 s
to achieve goals E § r @
Sell-reliance / independence i B
Being trusted by stalf + given EpSHS
responsibility with real Resilience E @ 7 a
CONSEqUEnces “Can do" attitude 23 E
<8
Self-control / personal 2s 5
Doing things you don't want to discipline % E‘
do, eg domesfic chores = - @
Organisational skills + time @
nagemen ——— :
£
» H
=
e weessn  BERY IR
g learning SEPEE]| &
Leaming and practicing new Critical thinking sKiis ?j E 38 _g
things B _§ % [:EL _E 3
Leaming about the environment envfn;fnmnt Lo = g
=
Better
Value of teamwork + relationships
Working as a team + supporting g
peers to achieve goals Respect for + understanding Y-
of others 38
Meeting and living in close g8 2
proximity with new people Expanded horizons :,g;:; H
25
Knowledge of different social 3 - °
groups + o E
ability to bridge social g
differences o

©® Association of Sail Training Organisations, 2017

Figure 1 ASTO theory of change. From Noble et al. (2017).
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Ocean Literacy

A core aim of the evaluation is to recognise and measure the contributions that sail training is
making towards the development of ocean literacy in young people. The concept of ocean literacy
emerged in 2007 (Fletcher and Potts, 2007) and in response to the lack of marine ecological and
scientific learning within school curricula. Since then, ocean literacy has been refined and
reconceptualised multiple times, driven by its potential connections with marine pro-
environmental behaviours and the developing evidence base in that research area. For this project,
the most current framing of the ten dimensions of ocean literacy (McKinley et al., 2023) has been
adopted (Figure 2).

1) Knowledge about ocean topics, ocean decision-making and
sourcing information.

2) Awareness. Understanding that problems with the ocean exist and
potential solutions for those problems.

3) Attitudes, perceptions and values towards an ocean issue.

4) Behaviour. Decisions, choices, actions and habits with respect to
the ocean.

5) Activism. Engaging in activities to bring about changes to policy or

Adaptive O C e a n attitudes towards the ocean.

mmunication

Knowledge Awareness

Trust &

Transparang Attitudes

Capacity . 6) Communication about ocean issues with others, e.g. family and
the Fa Cy friends, between organisations and audiences, within organisations.
T~ 7) Emoceans. Emotional responses towards the ocean.
Y 8) Access and Experience. The engagement someone has with the
Activism ocean, whether direct or indirect.

Experience
9) Adaptive Capacity. A person’s capacity to adapt and respond to

changing ocean conditions.
10) Trust and Transparency in information and knowledge sources,
processes of communication and ocean governance.

Emoceans Behaviour

Figure 2 The ten dimensions of ocean literacy. Adapted from McKinley et al. (2023).

This contemporary framing of ocean literacy is much broader than earlier conceptualisations that
were limited to the knowledge that people hold about the ocean as an ecosystem. Some of these
dimensions overlap with the frameworks below that lead to marine citizenship, in particular
behaviour, activism, emotional connections, and access and experience of the ocean.

Marine Citizenship Framework and Marine Identity

A further aim of this project is to evaluate the recognition and/or development of a sense of
responsibility and stewardship for the ocean within trainees. These form part of the concept of
marine citizenship: Exercising the right to participate in the transformation of the human-ocean
relationship for sustainability (Buchan et al., 2023). Marine citizenship is inclusive of ocean
advocacy, ocean stewardship, pro-marine environmental behaviours, and engagementin ocean
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governance. Evidence from marine citizenship research emphasises the role of ocean experiences
for creating positive emotional connections with the ocean (thalassophilia) (Buchan et al., 2024a).
It finds these are the foundations for building a value of care and concern for the health of the
ocean.

Marine citizenship research has also sought to plug the gaps between intention and action. Itis well
established by research that there is a gap between knowledge and action, and between values
(care and concern) and action, in all kinds of contexts of behaviour change and pro-
environmentalism. Buchan presents a framework for individuals developing active marine
citizenship (Figure 3). The framework describes a pathway from formative, positive ocean
experiences, through emotional engagement with the ocean, towards increasingly deeply
embedded connection to the ocean, which ultimately drives marine citizenship.

Positive ocean experiences

Develop emotional connection to the ocean

Thalassophilia (marine place attachment)

Emotional connection encourages repeat ocean visits and ocean
becomes needed to experience benefits

Marine place dependency

Ocean interactions for wellbeing, recreation, or livelihood become
part of the sense of self

Marine identity

Ocean degradation threatens sense of marine identity which
actives action

Active marine citizenship

Figure 3 The marine citizenship framework (Buchan et al., 2024a, 2023).

Active marine citizenship is a spectrum from ‘thin’, focused more on personal impacts and easier
actions, to ‘deep’, engaging with social impacts upon the ocean and more costly or public actions
(Buchan etal., 2023). Buchan et al. (2024a) found that a person who has formed a marine place
dependency engages more deeply in active marine citizenship. Marine place dependency is more
than simply enjoying the ocean, the marine environment is needed by a person to fulfilimportant
aspects of their life.
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Reflecting the empirical evidence and the importance of deep ocean connections for active marine
citizenship, it has been proposed that a marine identity process might be the key to motivating
marine citizenship action (Buchan et al., 2024a, 2024b). This is when the ocean has become an
important part of the sense of self.

Marine identity process theory recognises the potential role of the ocean in the formation and
maintenance of the sense of self and is based upon a well-established psychological theory of
identity development (Breakwell, 1993). When identities are threatened, the identity process is
triggered to manage information that is new or conflicting with the sense of self (Jaspal and
Breakwell, 2014). This is the mechanism which is proposed to be the driver of marine citizenship
action when a positive relationship with the ocean is challenged by its degradation.

Identity process theory has four elements which can be supported by place (Buchan etal., 2024a;
Twigger-Ross and Uzzell, 1996):

o Self-esteem: Positive evaluation of oneself and group

o Self-efficacy: Ability to meet situational demands

o Distinctiveness: Unique relationship with the marine environment, distinctive from others
e Continuity: Emotional connection with the characteristics of place and over time

There is clear synergy between the identity process theory elements of self-esteem and self-
efficacy and the personal and skill development outcomes within the ASTO ToC. Distinctiveness is
easily conferred by the relatively unusual, unique experience of sailing. Continuity would be
particularly evidential through longer-term engagement with the ocean by former trainees, and
hence an evaluation of marine identity process requires longitudinal studies.
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Logic Model

The frameworks described above have synergies and overlaps and the logic model seeks to reduce
duplication. The logic model (Figure 4) is a graphical representation of the ToC, summarising the
pathways that deliver the aspired outcomes, together with the corresponding evidence and
underpinning theory. The model brings together:

e Inputs -these reflect the resources, assets, and skills that underpin every voyage
experience. Inputs feed into every activity that occurs in the voyage setting.

o Activities —these occur as part of the voyage either implicitly, for example the sensory
experiences on being on the water and the changeability of conditions at sea, or explicitly,
such as in the case of trainees doing scientific sampling or sail training. Activities directly
promote short-term outcomes and the evidence for these connections are drawn from the
various frameworks outline above.

e Short-term outcomes - these are the most measurable outcomes which align with the
mission, values and vision of PoL. Evaluation is primarily designed to evidence the meeting
of short-term outcomes but can also include assessment of how well specific activities are
the cause of those outcomes.

e Long-term outcomes - these include the more sustained aimed for outcomes for trainees
such as career prospects and marine citizenship. The connections between the short-term
and long-term outcomes are underpinned by the frameworks used in this project and as
such have theory and/or empirical evidence to support them. Follow-up evaluation may be
able to provide some insight as to the achievement of long-term outcomes but these are
more difficult to measure and to attribute to the voyage and short-term outcomes.

Although there are some clear connections between inputs and activities or short-term outcomes,
such as the ocean setting and practical ocean science or formative ocean experiences, the inputs
should be taken as a whole in enabling the activities and delivering the short-term outcomes. The
flow of the logic model identifies clear pathways (arrows) from inputs, through specific activities
and the nature of the voyage experience, to short-term outcomes for trainees. Itis short-term
outcomes and how the activities influence them that are the primary goal for the pre- and post-
voyage evaluation. The logic model also indicates which of the underpinning frameworks and
evidence that connect the short-term outcomes with the long-term outcomes which are key to the
Mission of PoL. The collective evaluation of short-term outcomes together with follow-up
evaluation will help to grow an evidence base for the achievement of these long-term outcomes.
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Inputs Activities

PolL / Voyage

Working with change
(weather, learning,
plans, destination)

crews and volunteers and practice on board.

Success is praised.

Equality and inclusion recruitment policy for trainees,

All activities are pathways to accomplishmentand success.

Trainees are in positions of responsibility and trust.

Unfamiliarity
(food, spaces,
locations, people)

Being member

. - Self-directed and peer-learning on board.
of crew in ship’s

hierarchy STEAMS and sailing activities.
Independentresearch project (Ocean Science Voyages)
. Career path showcasing and discussions of options.
Trainers Openness to ask/answer questions.

Experienced crew

passing on skills Teamworking and communication.

Pedagogy of outdoor

e celEsen strangers, public speaking, sharing ideas)

Challenges are embedded in all activities and on-board life.
Boundary pushing activities (e.g. climbing rigging, ship’s
motion sea/homesickness, watch keeping rota).

Integration asvalued crew memberwithin ship’s hierarchy.

Boundary pushing activities (e.g. sharing lodging with

Short-term Outcomes

Individuals from all backgrounds get to participate.
Learning is purposeful and trusted and trainees feel safe.

SELF-WORTH: Trainees have higher self-esteem, confidence and e
self-belief. They feel proud, have a sense of achievementfeel A
valued and trusted.

~

RESILIENCE & INDEPENDENCE: Trainees feelmore self-reliant, A

A * have more self-controland personaldiscipline, have improved
organisational skills and time management, and feel more resilient
and able to overcome obstacles and adapt to change.

COGNITIVE SKILLS: Trainees have developed critical thinking
A * skills, feel more capable of innovation, and feel more curious and A
creative. Trainees feel their horizons have been expanded.

SOCIAL SKILLS: Trainees develop, value and practice teamwork

skills and leadership. They have knowledge of and respectfor A
A * differentsocialgroups and the ability to bridge social differences.

PRACTICAL SKILLS: Trainees develop practical skills (e.g. sailing, AN

domestic, ocean and citizen science).

KNOWLEDGE: Knowledge and basic understanding of nature and
the ocean system, the linkage between ocean health and

Practicing Practical training and hands-on STEAMS workshops. A
responsible
stewardship Ocea.necotogy(e.g.foodwgt?s,species,habitats) .
Physics/chemistry (e.g. salinity, currents, waves, nutrients)
Ecosystem services (e.g. climate regulation, resources) ’

Mentors : JEL 1
Using scientific enquiry.
Pastoral care

Engaging in citizen science, marine advocacy.

Debates of human-nature interactions and solutions.

Encouragementof reflection on personal behaviour.

Trainees
Valued crew members conservationand sustainable living.
Sensory experiences.

PoL/ Ocean

Seascape setting

Oceanand daily rhythms at sea.

Figure 4 Logic model presents the new, extended theory of change.
Most of the activities are common to all voyages, with the exception
of those highlighted in purple: (1) Ocean Science voyages include an
independent research project; (2) STEAMS intensity and depth
increases between voyage types and duration from Ocean
Awareness through STEAMS to Ocean Science voyages.

Discussion of the power of individual contribution to

Wildlife interactions and experiences of nature.

Water based activities (sailing, swimming, snorkelling)

q

humans/planetary health, the damage to ocean health by human
activity and some potential solutions.

MARINE RESPONSIBILITY: Trainees believe they can be effective
marine citizens and are encouraged to have a sense of

responsibility. Ability to find reliable sources of further information
/ and potential to participate in marine decision-making to influence
society'simpacts upon the ocean.
OCEAN RELATIONSHIPS: Trainees feel they have a special AN
po relationship with the ocean and needthe oceanfor their wellbeing. ~
~ OCEAN EXPERIENCES: Trainees have formative and sensory A

experiences of the oceanand are inspired.

Pathways from activities to short-term outcomes, coded according

1o strength of existing evidence:

green—strong, amber - tenuous, red - absent

Links between short-term and long-term outcomes with their
underpinning pathways identified by symbols

Personal Growth

Self-worth
Empowerment
Adaptability
Flexibility

Leadership

Readiness
to take the lead

Up-skilled

Readiness and skills
set to set and tackle
goals for education
career and a
successful life

Marine Citizen

Environmental
awareness and
understanding

Respect for nature

Ocean connection
Marine identity

Empowered, active
marine citizenship

Symbols annotate underpinning frameworks and/or evidence for the pathway:

(3 o o 2

Noble, Kenley, Patel,2017 (ASTO)
Morgan, Braungardt, 2025
Environmental education research
Marine citizenship research
OceanLiteracy Dimensions
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