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and visual content analysis Iin
children’s marine-themed
drawings
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This study explores children’'s conceptualizations of the ocean to bridge
gaps in marine literacy assessment and overcome “textual bias” in traditional
research. Integrating image-based grounded theory (IBGT), content analysis,
and hermeneutics, we examined 954 drawings from a national competition in
Taiwan through a four-phase analytical framework: compiling, disassembling,
reassembling, and interpreting. The analysis identified 39 subcodes across three
thematic dimensions, revealing significant age and gender differences; younger
children favored imaginative and emotionally expressive imagery, while older
children depicted more functional and socially interactive scenarios. These
findings introduce the concept of “Visual Ocean Literacy” and position the “ship”
as a symbolic link between humans and the sea. The results highlight critical
gaps in marine industry awareness, offering insights for developing differentiated
marine education curricula tailored to children’s cognitive development.

KEYWORDS

artistic interpretation of the art form, children’s drawings, content analysis-qualitative,
image-based grounded theory (IBGT), marine education, ocean awareness, ocean
literacy (OL)

1 Introduction

A deep understanding of how children perceive and develop values related
to the marine environment is essential for cultivating environmentally responsible
citizens equipped with ocean-related empathy and agency. Drawing has long been
recognized as an effective medium for exploring children’s cognitive development and
emotional inclinations. It also provides a valuable lens for examining how cultural
background, age, and gender shape emotional expression (Cox, 1992). More than
a simple replication of reality, drawing constitutes a form of “thinking-in-action,
revealing how children construct their understanding of the world and internalize
value systems (Cox, 2005). A growing body of research suggests that, in marine-
themed drawings, children often prioritize ecological and environmental issues. These
representations are shaped not only by cognitive developmental stages but also by broader
sociocultural contexts (Barraza, 1999; Richards, 2003; Soares, 2017). Understanding the
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social and cultural contexts that shape children’s drawings
is essential for meaningful interpretation and for informing
educational practice (Anning, 2002; Richards, 2003).

Since 2018, the National Academy of Marine Research
(NAMR) has organized the National Children’s Ocean Art
Competition in support of Taiwan’s “Salute to the Sea” policy.
The competition provides a platform for children to visually
express their understandings and awareness of the ocean.
Preliminary review of submissions suggests that children’s ocean
imagery is strongly influenced by media, formal education,
and environmental advocacy, with a notable emphasis on
marine pollution and ecological conservation. However, depictions
related to marine industries, maritime culture, and maritime
transportation remain limited, highlighting thematic gaps in
Taiwan’s marine education and underscoring the need for more
comprehensive curricular inclusion.

Accordingly, this study addresses three research questions: (a)
How do children visually construct ocean-related imagery? (b)
What differences emerge across age and gender? (c) What cognitive
gaps exist regarding maritime knowledge?

This study contributes to the field in four ways. First,
it provides a systematic analysis of 954 children’s drawings,
offering rare empirical insights into marine education. Second,
it develops a four-phase analytical framework integrating
Image-Based Grounded Theory (IBGT),! content analysis, and
hermeneutic interpretation. Third, it establishes a classification
system with 39 subcodes for marine perceptions. Finally, the
findings identify marine thematic blind spots to inform future
curriculum design.

2 Literature review

In recent years, children’s drawings have increasingly been
recognized as an important medium for understanding their
environmental perceptions and socio-cultural meanings.

Stocker and Kennedy (2011) conducted a thematic analysis
of drawings from the National Gallery of Australia and other
public and private collections, focusing on titles containing
keywords such as “sea,” “beach,” and “coast.” They identified ten
themes related to ocean awareness, encompassing colonial history,
conflicts between Indigenous peoples and settlers, ritual practices,
industrial development, reverence and spiritual connection, as well
as ecological conservation—reflecting the diverse and complex
relationships between humans and the ocean. Alerby (2000)
aimed to make the thinking of children and young people visible
and to interpret the meaning behind their thoughts about the
environment. Through the analysis of drawings, distinct structures
and patterns gradually emerged, ultimately forming four thematic

1 As argued by Konecki (2019), visual images are essential data sources
for grounded theory, offering a multidimensional complexity through color,
composition, and perspective that allows for deeper analytical insights than
textual data alone. Furthermore, following Liebenberg et al. (2012), we
demonstrate that GT's constant comparative method and systematic coding
are fully applicable to visual data, ensuring a rigorous path from identifying

visual features to inducing theoretical themes.
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categories: the good world, the bad world, the dialectics between
the good and the bad world, and symbols and actions protecting
the environment.

In an educational context, Soares (2017) conducted a study with
153 first-grade students in Lisbon, Portugal, to investigate children’s
perceptions of the ocean. Students were first asked to illustrate their
understanding of “What exists in the ocean?” through drawings,
followed by a teaching intervention focusing on two core themes:
“The Natural Ocean” and “Human Impact on the Ocean.” The
findings revealed that children were most responsive to the issue
of marine litter, followed by concerns about biodiversity and
human activities such as fishing and energy extraction. Notably, the
intervention led to significant learning gains within a short period,
highlighting the effectiveness of visual and thematic engagement in
fostering ocean literacy.
(2017) that
representations of the ocean were shaped by factors such as

Similarly, Wu found children’s  visual
geographic location, gender, and grade level. Students from
coastal regions demonstrated greater diversity in depicting
marine-related activities. Boys were more inclined to illustrate
themes of underwater exploration, while first-grade students
tended to produce more imaginative and abstract representations.
In contrast, second-grade students favored more realistic and
experience-based depictions, reflecting a developmental shift
toward concrete observation.

Numerous studies have shown that children display heightened
sensitivity toward marine environmental pollution. Several factors
may contribute to this tendency. Children often encounter the
ocean in recreational contexts, such as family vacations or
school outings, leading them to perceive the marine environment
primarily as a space for leisure and play. These positive experiences
foster direct interactions with nature, which play a significant role
in shaping cognitive and emotional development (Rydberg and
Falck, 2000; King and Church, 2013). When children perceive these
environments as endangered or deteriorating, they may interpret
this as a personal loss, triggering concern and emotional responses
(Bayne etal., 2015). Furthermore, children’s depictions of the future
are often imbued with hope and idealism; they tend to illustrate
clean, beautiful, and idealized environments in their drawings
(Alerby, 2000; Ozsoy, 2012).

Atasoy et al. (2020) analyzed drawings from 400 fourth-
grade students in Turkey and found that students’ mental models
of the marine environment became progressively more complex
with grade level, while gender and urban-rural background
showed no significant effects. Similarly, Barraza (1999), in a
comparative study of children’s environmental drawings from
the UK and Mexico, reported that 37% of students depicted
environmental problems, and more than half conveyed a
pessimistic view of the future. These findings suggest early
awareness and emotional engagement with ecological concerns
among children.

Taken together, these studies suggest that children’s drawings
not only reflect their perceptions and understanding of the
natural environment but also reveal the cultural contexts
and lived experiences that shape those views. Moreover,
identified these
particularly regarding human-marine life interactions—serve

the recurring themes across studies—
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FIGURE 1
Grade distribution of participants.

as important references for the development of this study’s visual
coding framework.

3 Materials and methods
3.1 Dataset and participants

This study analyzed a dataset of 954 children’s drawings
submitted to the 2022 National Children’s Ocean Art Competition
organized by NAMR. The competition, themed “ships,” was
open to elementary school students in Grades 1 through 6
across all 22 counties and cities in Taiwan, ensuring broad
geographic representation. Each drawing corresponded to a single
child participant.

The grade distribution of participants was as follows: Grade 1
(n = 200), Grade 2 (n = 251), Grade 3 (n = 149), Grade 4 (n =
164), Grade 5 (n = 110), and Grade 6 (n = 80) (Figure 1). Based on
registration records, 343 submissions were from boys and 611 from
girls (Figure 2).

While the dataset is large and diverse, participation was
voluntary rather than randomly sampled; therefore, potential
selection biases, such as varying levels of interest, teacher
encouragement, or differential access to art activities, should be
considered when interpreting the findings.

3.2 Analytical framework and coding
procedure

Given the visual, symbolic, and metaphorical richness of
children’s marine-themed drawings, grounded theory was adopted
as the primary analytical framework. The fundamental coding
unit was defined as any visually identifiable symbolic element,
including ship types, human actions, environmental settings,
marine organisms, or imaginative motifs.

To structure the analytical process, the study adopted Yin’s
(2023) three-phase qualitative textual analysis model—compiling,
disassembling, and reassembling—and further introduced a fourth
phase, interpretation, to account for the symbolic, metaphorical,
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FIGURE 2
Gender distribution of participants.

and affective dimensions embedded in children’s drawings
(Figure 3).

3.2.1 Compiling phase

In the compiling phase, the research team began by
generating an initial coding structure grounded in three
independent disciplinary perspectives. To ensure analytical
objectivity, each research team conducted preliminary open
coding based on its specific domain expertise, supported
by peer debriefings. This process focused on identifying
types,
marine activities,

marine functions, human-ocean interactions,

ship
cultural and educational themes, and
human-ocean relationships.

Through cross-comparison of these independently generated
coding lists, substantial overlap was observed in the symbolic
elements and thematic emphases identified across research teams.
The preliminary labels were clustered into two overarching
thematic domains, within which the research team delineated
six preliminary subthemes (Cohen’s Kappa = 0.626), namely: (a)
Ship Types and Visual Representations, including special-purpose
vessels, pirate ships, tourism and leisure boats, and traditional or
fishery-related craft; and (b) Ocean Imagery, comprising functional
human-ocean interactions and human-ocean role construction.

This structure formed the initial framework generated through
open coding and served as the foundation for subsequent axial and

selective coding (Ommering et al., 2020).
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FIGURE 3

Research process. Schematic overview of the four-phase analytical framework.

3.2.2 Disassembling phase

During the disassembling phase, the research team refined the
preliminary two-domain, six-subtheme open-coding framework
through axial and selective coding. Research team reviewed the
categories to examine conceptual relationships, overlaps, and
recurring symbolic patterns across drawings. Through axial coding,
related categories were reorganized and consolidated within
broader conceptual groupings, focusing on similarities in visual
features, functional meanings, narrative structures, and children’s
symbolic representations.

This systematic refinement process led to the emergence of
three core thematic categories that more accurately captured the
conceptual structure of the full dataset: (a) ship types and visual
representations, (b) functional human-ocean interactions, and (c)
human-ocean role construction. Within each of these core themes,
the research team identified and differentiated recurring visual-
symbolic patterns, resulting in a final set of 39 subcodes.

Research team collaboratively established the operational
definitions for all three core themes and their 39 subcodes (Table 1).
These definitions were finalized through iterative team consensus
meetings and constant comparison across drawings, ensuring
conceptual clarity and analytic consistency for subsequent phases
of analysis.

The three core thematic categories were derived not through
subjective intuition, but through a rigorous, data-driven process.
Utilizing qualitative analysis software NVivo 15.0, the research
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team systematically processed all 954 drawings based on Yin’s
(2023) three-phase model: compiling raw visual data, disassembling
visual elements through open and axial coding to distill them into
39 sub-codes, and reassembling these components into coherent
theoretical categories. This systematic workflow ensures that the
induced themes are grounded in the empirical evidence of the
entire dataset.

3.2.3 Reassembling phase

In the reassembling phase, the research team reviewed symbolic
details within individual drawings and compared representational
features across clustered categories. By examining variations
in composition, symbolic usage, narrative structure, and visual
emphasis, the team identified common viewpoints and recurring
creative strategies used by children in response to specific
thematic cues.

Drawings exhibiting similar visual attributes within each
category were compiled as illustrative examples and documented in
a reassembling summary sheet, which served as an empirical basis
for subsequent interpretive analysis and thematic synthesis.

Among the 954 drawings, each coding team conducted
reassembling and reliability assessment for the 16 subcodes within
the theme “Functional Human-Ocean Interactions.” Although
individual drawings could contain multiple subcodes, 611 drawings

frontiersin.org
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TABLE 1 Coding framework—three core themes and 39 subcodes derived from children’s marine-themed drawings.

‘ Codeno.  Subcode Definition ‘
I. Ship types and visual representations
1 Submarine An enclosed underwater vessel capable of full submersion and human occupancy, typically equipped with a
periscope or viewing windows for underwater observation.
2 Icebreaker A vessel designed to operate in ice-covered waters, capable of breaking ice layers during navigation.
3 Military vessel A combat vessel equipped with visible weapons such as cannons or guns, used for military operations.
4 Passenger transport A small- to medium-sized manned vessel used primarily to transport people to identifiable destinations.
vessel
5 Cargo ship A large vessel designed for freight transport, typically carrying cargo containers or loading facilities.
6 Special-purpose work A vessel equipped with specialized tools or instruments for specific missions, such as scientific research or industrial
vessel tasks.
7 Recreational fishing boat A small vessel carrying multiple people engaged in fishing activities, often depicted holding fishing rods.
8 Cruise ship A large passenger vessel with multiple decks and recreational facilities, designed for tourism and lacking visible cargo
containers.
9 Whale-watching boat A passenger vessel used for whale or dolphin watching, typically depicted alongside cetaceans.
10 Yacht A leisure-oriented small- to medium-sized passenger vessel with limited cabins and windows, allowing open-deck
viewing.
11 Speedboat A small powered vessel without decks or cabins, carrying only a few passengers and typically lacking windows.
12 Human- or A vessel without an engine, relying on human or wind power; includes sailboats but excludes purely hand-rowed
wind-powered boat boats.
13 Semi-submersible boat A sightseeing vessel with a partially submerged hull and underwater viewing windows.
14 Plank boat (Tao A traditional wooden boat unique to the Tao (Yami) people, decorated with distinctive patterns and propelled by
Indigenous Canoe) paddling.
15 Fishing vessel A commercial fishing boat using professional equipment such as nets or specialized fishing gear.
16 Sampan A small, narrow wooden boat propelled by paddling, used in nearshore or narrow waterways for short-distance
travel or fishing.
17 Pirate ship A vessel flying a pirate flag, typically featuring a skull-and-crossbones symbol.
Il. Functional human-ocean interactions
1 Human-ocean harmony Depicts coexistence and sustainability between humans and the ocean, often shown through peaceful fishing, diving,
or non-powered boating.
2 Transportation Emphasizes the function of vessels as transportation tools, with drawings focusing solely on ships.
convenience
3 Commercial Highlights cargo ships or ferries transporting goods, emphasizing commercial logistics.
transportation
4 Exploration and Represents adventurous sea voyages, such as pirate ships or Noah’s Ark, incorporating exploration narratives.
adventure
5 Water-based activities Includes water sports and recreational activities such as sailing, surfing, and rowing.
6 Maritime rescue Depicts rescue operations or emergency responses to maritime accidents using special-purpose vessels.
7 Marine culture Represents traditional boats, ancient sailing vessels, and historical navigation practices.
8 Marine pollution Ilustrates human-induced pollution harming marine environments and organisms, emphasizing environmental
degradation.
9 Marine life (daily Focuses on everyday human—-ocean interactions related to leisure, lifestyle, and marine tourism.
interaction)
10 Fishing activities Depicts commercial fishing and production-oriented activities using professional equipment such as fishing nets.
11 Ecological conservation Shows proactive human actions to protect marine ecosystems, such as cleaning debris or rescuing injured animals.
12 Mythological narratives Includes marine-related myths and legends, such as Mazu or the Dragon King, rooted in folk beliefs and storytelling.
13 Scientific research Depicts research vessels or submarines conducting marine exploration, surveys, or observations.
14 Tourism and travel Represents cruise tourism, snorkeling, diving, and underwater sightseeing activities.
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Subcode Definition

15 Resource exploitation Illustrates overuse or extraction of marine resources, such as overfishing, destructive fishing methods, or seabed

mining.

16 Military defense Depicts naval vessels engaged in defense, patrol, or other military missions.

I1l. Human—ocean imaginary role construction

1 World of conflict or Represents antagonistic human-ocean relationships, including conflict, destruction, or imagined defensive actions.
destruction

2 Co-constructed Depicts peaceful coexistence between humans and marine organisms, with clear visual distinctions between them.
human-marine world

3 World of fear Conveys fear, tension, or awe toward the ocean, often using dark tones and minimal or distressed human presence.

4 Imagined world Represents fictional or surreal marine scenarios, such as mermaids or impossible settings.

5 Anthropomorphic world Depicts marine organisms exhibiting human-like behaviors or characteristics.

6 Human-sea integrated Illustrates humans living in the ocean as if it were land, integrating everyday life into the marine environment.
world

achieved a Cohen’s Kappa value of 0.958, indicating a high level of
intercoder agreement.

Based on this subset of drawings with strong reliability, the
research team further summarized and descriptively compared
gender and age-based distributions of coded subcategories
(Figure 4).

Note: p < 0.001. A chi-square test indicated a highly significant
difference between genders in their selection of marine themes (>
=71.50,p < 0.001). Multi-choice allowed. An ANOVA revealed
highly significant differences among age groups in their selection of
marine themes (F = 95.82, p < 0.001).

The statistical analysis further validates these thematic patterns.
A chi-square test demonstrated that children’s preferences for
marine themes differed significantly by gender (x> = 71.50,
p < 0.001). Additionally, the ANOVA results indicated that
age was a major factor influencing thematic selection (F =
95.82, p < 0.001), reflecting a developmental shift in children’s
ocean awareness.

3.2.4 Interpretation phase

Finally, in the interpretation phase, a hermeneutic analytical
lens was applied to examine both explicit and metaphorical
imagery. Through cross-disciplinary dialogue, the research team
interpreted symbolic representations in relation to broader
conceptual and educational themes. To further ensure analytical
depth, a panel of art experts employed observational and content
analysis methods to conduct in-depth evaluations of representative
works within each category. This analysis focused on visual features
such as composition, color, symbolism, and character interactions
to uncover how children manifest human-ocean connections
at different developmental stages. The findings revealed that
younger children predominantly utilize personification, middle-
grade students often reflect real-life experiential narratives, and
older children show greater influence from external social or
cultural contexts. By integrating detailed visual analysis with
conceptual interpretation, this phase decoded the emotional,
experiential, and cultural contexts embedded in the drawings,
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synthesizing the thematic insights that underpin the study’s
qualitative conclusions.

4 Results

4.1 Visual textual analysis: Bonito Fire
Fishing as an illustrative case

A total of 954 children’s drawings were initially collected, from
which 611 drawings were finalized for in-depth analysis (see Section
3.2.3). This selection ensures the objectivity and methodological
rigor of the analysis.

Due to space limitations, two drawings (Figures 5, 6) depicting
“Bonito Fire Fishing” (Benghuo-zai)—a traditional Taiwanese
fishing method and an intangible cultural heritage—were selected
as illustrative cases. This section demonstrates how the proposed
four-phase analytical framework is specifically applied to uncover
children’s marine awareness, treating visual imagery as a structured
analytical approach to understanding human cognitive processes.
The analysis follows Yin’s (2023) multi-phase qualitative model,
integrated with high-level visual analytics tasks.

First, in the compiling phase, the research team performed
“search and identify” tasks to locate specific visual features and
conduct preliminary categorization:

(a) Ship Types and Visual Representations: Both drawings
accurately depict the Benghuo-zai vessel. Recurring features
were identified, including the long, narrow hull, the raised
bow, and the prominent open flame—a critical functional
symbol for fish attraction.

(b) Ocean Imagery: This involves identifying the interactive
relationship between humans and the ocean, including how
humans utilize the sea, the functions the ocean provides,
and their mutual connectivity. By identifying clues of human
behavior or activities, the analysis defines the ocean as a
fundamental space for human activity and survival.
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FIGURE 4

Gender and age distribution of coded subcategories within the “Functional Human—Ocean Interactions” theme (n = 611).

Second, in the disassembling phase, the research team further
executed “explore and filter” tasks to identify key characteristics
supporting the three core thematic categories:

(a) Ship Types and Visual Representations: The analysis focused
on the typical composition of small fishing vessels, confirming
the instrumental attribute of the firelight in nighttime
fishing, which reflects children’s observation of traditional
technical details.

(b) Functional Human-Ocean Interactions: The focus is on the
ocean as a food source, demonstrating that the ocean is a vital
resource for human survival. The concrete depiction of fish
catches and harvesting behaviors in the drawings shows that
children recognize the direct connection between the ocean
and the maintenance of human life.

(c) Role Construction in Human-Ocean Narratives: Through
the analysis of human movements and collaborative

exhibit the coordination

portraying humans as

relationships, the drawings

of fishing operations, active
participants in resource acquisition who coexist with the

marine environment.
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Third, in the reassembling phase,, the research team performed
“association and categorization” tasks to group the aforementioned
visual features, confirming that both Figures 5, 6 belong to the
“Marine Culture and Fishing Activities” category (see Figure 4). By
organizing recurring patterns found in the images, the research
team systematically mapped fragmented visual symbols into the
framework of the four-phase analysis developed in this study.
Finally, based on the coding logic established through this
analytical process, the analysis was extended to the entire dataset
of 611 drawings to conduct comparative analyses across different
genders and age groups (see Section 4.2).

Finally, in the interpretation phase, a hermeneutic analysis was
applied to the drawings to discover the emotional and value-based
patterns behind the imagery:

(a) Media and Atmosphere: The creators utilized black paper
or dark backgrounds combined with bright, high-saturation
crayons and watercolors. Through multi-layered color
application, they successfully evoked a strong nighttime
fishing atmosphere. This mature use of visual features (color
and contrast) reflects the children’s ability to make intentional
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FIGURE 5
Children’s painting (No. C#028). Reprinted with permission from the child’s legal guardian/next of kin.

FIGURE 6
Children’s painting (No. C#089). Reprinted with permission from the child’s legal guardian/next of kin.

visual choices to accurately convey the environmental and sense of involvement. Figure 6 employs an objective,
characteristics of traditional culture. bystander’s descriptive approach, focusing on the procedural

(b) Narrative Perspective and Affinity: The most significant recording of the traditional fishing method. This indicates that
difference between the two drawings lies in their narrative different creators exhibit divergent perspectives—“emotional
perspective. Figure 5 adopts a first-person, immersive connection” vs. “objective cognition”—when constructing
perspective, showing the creator’s emotional projection human-ocean relationships.

Frontiersin Communication 08 frontiersin.org
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FIGURE 7

Comparison of imaginative vs. functional representations by grade and gender. Note: Classification of subcodes into two primary analytical
dimensions based on their cognitive characteristics: Subjective/Imaginative Dimension: Includes themes centered on personal affect, intuitive
experience, and creative projection, specifically: Mythological Narratives, Human—-Ocean Harmony, Tourism and Travel, Exploration and Adventure,
Water-Based Activities, and Marine Life (Daily Interaction). Objective/Functional Dimension: Includes themes centered on societal operations,
rational logic, and utilitarian engagement, specifically: Scientific Research, Ecological Conservation, Marine Pollution, Commercial Transportation,
Transportation Convenience, Resource Exploitation, Fishing Activities, Marine Culture, Military Defense, and Maritime Rescue.

4.2 Thematic patterns in children’s marine
drawings

The analysis yielded three major thematic coding categories
comprising a total of 39 subcodes: (a) Ship Types and
Visual Representations: 17 symbols, including fishing vessels,
submarines, and cruise liners; (b) Functional Human-Ocean
Interactions: 16 symbols addressing themes such as human-
ocean harmony, transportation, and maritime commerce; and
(¢) Human-Ocean Imaginary Role Construction: 6 symbolic
scenarios, including motifs of conflict, fear, and imaginative or
fantastical worlds.

To assist teachers in accurately grasping the diverse
characteristics of students’ marine cognition and in designing
curricula tailored to developmental trends, this study further
of human-ocean interaction

categorizes the 16 themes

into two primary dimensions: Subjective/Imaginative and
Objective/Functional. Corresponding developmental trend line
charts were established to illustrate these patterns.

The findings, grounded in the analysis of 16 distinct
thematic subcodes, reveal clear age- and gender-related differences
in symbolic representation (see Figure?7). Younger children,
particularly girls, demonstrated a predominant preference for
the Subjective/Imaginative Dimension. This is characterized by
the high frequency of themes such as Mythological Narratives,
Human-Ocean Harmony, and Tourism and Travel, reflecting a
perception of the ocean rooted in personal affinity, fantasy, and

Frontiersin Communication

emotional expression. In contrast, as children progress to higher
grades—and most notably among boys—there is a significant shift
toward the Objective/Functional Dimension. These older students
more frequently portrayed the ocean as a structured social and
economic space, utilizing functional themes such as Commercial
Transportation, Ecological Conservation, Resource Exploitation,
and Scientific Research. This developmental trajectory suggests that
as children mature, their marine cognition evolves from intuitive,
imaginative imagery toward more complex, socially interactive, and
procedural maritime scenarios.

5 Discussion

5.1 Theoretical contributions: from visual
symbols to ocean awareness

The findings of this study offer significant theoretical insights
that address critical gaps in existing marine education literature.
First, this study moves beyond the limitations of traditional

assessment tools. While previous research on children’s
marine cognition has relied heavily on standardized testing,
textual surveys, oOr pre- and post-instructional activities,

such methods often struggle to fully capture the emotional
nuances, specific cognitive contents, and the spontaneous mental
models of children. This study demonstrates that visual-based
methodologies can reveal “tacit knowledge” and internal awareness
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regarding the ocean that traditional verbal or testing methods
typically overlook.

Second, the study theorizes the “ship” as a symbolic mediator
of human-ocean connectivity. By identifying 39 subcodes through
IBGT, we provide a new theoretical framework for “Visual Ocean
Literacy.” We argue that portraying the ship as a primary tool for
connecting humans and the ocean allows us to decode how children
cognitively and emotionally construct their relationship with the
marine environment. This shifts the theoretical focus from simple
knowledge retention to the relational identity between children and
the sea.

5.2 Practical implications for marine
education

Substantively, the findings offer critical insights for ocean
literacy education by highlighting thematic imbalances in children’s
marine perceptions. Notably, despite the competition’s theme
of “ships, drawings related to marine industries, fisheries,
and maritime transportation were relatively limited, suggesting
gaps in children’s awareness or engagement with these socio-
environmental dimensions of ocean life.

From an educational and governance perspective, these
findings point to a potential imbalance in how ocean-related
topics are internalized through existing frameworks. While
children’s drawings strongly emphasize environmental protection
and personal emotional connections—likely influenced by
current environmental advocacy—themes associated with marine
industries, transportation systems, and governance mechanisms
remain underrepresented. Consequently, there is a need for more
comprehensive curricular inclusion that bridges the gap between
ecological conservation and the functional, industrial realities of
the maritime world.

5.3 Limitations and future research

Future visual-text analyses could benefit from incorporating

children’s  self-reflections or narrative explanations as

supplementary data. Doing so would provide a more

comprehensive understanding of children’s ocean-related

knowledge, values, and awareness.
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