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Abstract: Concept formation in children with visual impairments develops under conditions of reduced visual access, often 
resulting in greater reliance on linguistic, auditory, and tactile sources of information. Understanding how these students construct 
meaning is important for the development of effective inclusive educational practices. The present study examined conceptual 
understanding and language associations in students with visual impairments, with particular attention to symbolic and sensory-
based representations across different semantic domains. The sample included 31 students, aged 9 to 19 years, from North 
Macedonia. Participants completed a free association task involving 25 concepts grouped into four categories: colours, natural 
phenomena, living organisms, and physical processes. Responses were analysed using quantitative and qualitative approaches 
in order to identify dominant association patterns. The results indicate a strong tendency toward symbolic and descriptive 
associations. Natural phenomena frequently served as central reference points, whereas associations related to animals and direct 
experiential knowledge were less common. Participants generated an average of 0.99 associations per stimulus concept in the 
domain of living organisms and 0.89 associations in the domain of physical processes. Overall, the results suggest a predominance 
of linguistically-mediated conceptualisation, rather than direct experience-based conceptualisation. The study further indicates 
that students with visual impairments tend to construct conceptual knowledge primarily through language and multisensory 
experience. Although conceptual organisation abilities appeared more developed in older participants, difficulties remained more 
noticeable in abstract semantic domains. The results highlight the importance of structured multisensory instruction and enriched 
experiential learning in supporting concept development among students with visual impairments.
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INTRODUCTION

Language development and concept formation 
are closely interconnected processes that play a 
central role in children’s cognitive development. 
In early childhood, children gradually learn to 
connect words with objects, actions, events, and 
abstract relations through continuous interaction 
with their environment. For typically develop-
ing children, visual input often provides an im-
portant pathway for building these connections. 
Everyday experiences such as observing objects, 
following another person’s gaze, manipulating 
materials, and participating in shared attention 
can create rich opportunities for children to link 
language with meaning (Owens, 2019). Previous 
research has shown that visually guided mecha-

nisms, including gaze following, joint attention, 
and object manipulation, support the alignment 
between linguistic input and the child’s focus of 
attention, thereby reducing referential ambiguity 
during word learning (Tomasello, 2003; Brooks & 
Meltzoff, 2008; Yu & Smith, 2012). More recent 
evidence also indicates that visual attention and 
perceptual access contribute significantly to early 
word-learning processes (Campbell et al., 2024). 
Thus, vision does not merely provide sensory in-
formation, but also helps structure the experiential 
context in which words become meaningful.

For children with visual impairments (VI), 
however, language and conceptual development 
unfold under different experiential conditions. 
Reduced access to visual information may limit 
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opportunities for incidental learning, spontaneous 
exploration, and visually-mediated social inter-
action. Developmental mechanisms that are typi-
cally supported by vision, such as gaze following 
and visually-based joint attention, may therefore 
be less accessible or develop in different ways 
(Perez-Pereira & Conti-Ramsden, 1999; Iverson 
et al., 2000; Bigelow, 2003). Consequently, chil-
dren with VI often rely more strongly on auditory 
and tactile information, direct bodily experience, 
and verbal explanation when constructing knowl-
edge about the world. At the same time, VI is a 
highly heterogeneous condition involving consid-
erable variation in visual functioning, cognitive 
abilities, developmental profiles, and educational 
needs (Holte et al., 2006). Some children with VI 
may also have additional disabilities, which can 
further influence their developmental pathways 
(Chen, 2001). This complexity is particularly im-
portant in educational and diagnostic contexts, 
where communication differences may sometimes 
be misinterpreted as signs of intellectual disabili-
ty or autism spectrum disorder (ASD). Neverthe-
less, VI itself can shape developmental outcomes 
in meaningful ways (Eccles et al., 2015), making 
it essential to recognise its specific role in as-
sessment, educational planning, and intervention 
(House & Davidson, 2000; James & Stojanovik, 
2007).

Although delays in early vocabulary acquisi-
tion have been reported in some children with VI 
(Brambring, 2007; Fraiberg & Fraiberg, 1977), 
research also suggests that their overall lexical 
composition may be broadly comparable to that 
of sighted peers (Landau & Gleitman, 1985; Bi-
gelow, 1986). These findings indicate that vision 
supports language development, but does not ful-
ly determine it. They also point to the flexibility of 
the language system, as well as to the capacity of 
children with VI to construct meaning through al-
ternative sensory, linguistic, and social experienc-
es. However, similarity in vocabulary size or lex-
ical composition does not necessarily mean that 
conceptual knowledge is organised in the same 
way. Many concepts, particularly those related 
to colour, shape, space, natural phenomena, and 
physical processes, are commonly grounded in 

visual experience. For children with VI, access to 
these concepts may depend more strongly on tac-
tile exploration, auditory information, verbal me-
diation, and structured educational support. War-
ren and Hatton (2002) emphasised that children 
with VI actively use their remaining sensory mo-
dalities to build knowledge about their surround-
ings, while Landau (1983) highlighted the impor-
tance of direct interaction with the environment 
for the development of conceptual understanding 
and word meaning. When opportunities for active 
exploration are reduced, the experiential basis that 
supports semantic development may also become 
more limited or differently organised.

This issue is closely related to the concept of 
“verbalism,” originally introduced by Cutsforth 
(1932). Verbalism refers to the use of words or 
expressions without direct sensory experience of 
their referents. In the context of VI, this concept 
has often been discussed in relation to visually 
grounded terms, such as colour words, which may 
be used by individuals who have never directly 
experienced colour visually. Later work further 
distinguished different forms of verbalism ac-
cording to their relationship with sensory expe-
rience (Harley, 1963). However, contemporary 
approaches no longer treat verbalism simply as 
evidence of deficient or empty language. Instead, 
recent research suggests that children with VI 
can develop meaningful semantic representations 
through linguistic, contextual, and multisenso-
ry input (Rosel et al., 2005; Eccles et al., 2015). 
This shift reflects a broader movement from defi-
cit-oriented interpretations toward constructivist 
and interactionist perspectives on language de-
velopment in VI. From this standpoint, language 
can support the development of abstract, flexible, 
and socially shared meanings, even when direct 
visual experience is absent (Millar, 1983; Nelson, 
1985). Therefore, the language of children with 
VI should not be viewed as inherently deficient, 
but as an aspect that is shaped by different routes 
of access to experience.

At the same time, existing studies indicate that 
children with VI may encounter specific difficul-
ties in certain semantic and pragmatic aspects of 
language (Tadić, Pring, & Dale, 2010). Limited 
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visual experience may influence how they acquire 
and organise concepts that are typically supported 
by visual observation, including concepts related to 
colour, shape, spatial relations, natural phenome-
na, and physical processes. In such cases, mean-
ings may rely more heavily on verbal explanation, 
tactile experience, auditory information, and con-
textual learning. For example, Linders (1998) de-
scribed a blind child who conceptualised a tree as 
being “in a big pot because it is big”, illustrating 
how conceptual interpretations may develop differ-
ently when direct visual access is unavailable. Such 
examples should not be understood merely as in-
correct responses. Rather, they show how children 
with VI may construct meaning through alternative 
experiential pathways. Although these meanings 
may be linguistically appropriate, their broader 
functional, contextual, or sensory grounding may 
sometimes require further educational support.

Despite the growing body of research on lan-
guage development in children with VI, much of 
the existing literature has focused on general de-
velopmental trajectories or on specific linguistic 
domains, such as vocabulary and syntax. Less 
attention has been devoted to understanding how 
conceptual knowledge is organised across different 
semantic categories, particularly through methods 
that make students’ spontaneous associations vis-
ible. This represents an important gap, as sponta-
neous associations can provide insight into how 
students connect concepts with sensory experience, 
descriptive knowledge, symbolic meanings, and 
everyday contexts. Accordingly, the present study 
is descriptive in nature and examines how students 
with VI organise conceptual meaning across four 
semantic domains: colours, natural phenomena, 
living organisms, and physical processes. The 
guiding research question was: What types of as-
sociations are most prominent across different se-
mantic domains among students with VI? Using a 
free association task, the study explores dominant 
response patterns, including descriptive, symbolic, 
and experience-based associations, as well as dif-
ferences between semantic categories. By focusing 
on students in North Macedonia, the study also 
contributes evidence from a relatively underex-
plored educational context.

METHODS

Sample

The study included 31 students attending the 
School for Children with Visual Impairments in 
Skopje, including 13 girls and 18 boys. Participants 
ranged in age from 9 to 19 years, with a mean age 
of 14.26 years (SD = 3.11). Participation was vol-
untary, and students were included based on avail-
ability during the data collection period. To reduce 
developmental variability within the sample, only 
students without identified cognitive or motor im-
pairments were included. Participants were classi-
fied as blind or as having low vision based on oph-
thalmological documentation available in school 
records. In North Macedonia, visual impairment 
is categorised according to the Rulebook on the 
Assessment of Vision and the Degree of Disability 
in Persons with Mental or Physical Developmen-
tal Disabilities (2016). According to these criteria, 
low vision is defined as best-corrected visual acuity 
below 0.4 in the better eye, whereas blindness was 
defined as best-corrected visual acuity of 0.1 or 
lower, or visual acuity up to 0.25 combined with a 
visual field restricted to 20 degrees. However, these 
criteria are primarily clinically oriented and may 
not fully reflect functional vision in everyday or 
educational settings. Several limitations related to 
participant classification should be acknowledged. 
A considerable number of school records did not 
contain precise or standardised visual acuity mea-
surements, and functional vision assessments are 
not routinely conducted within the national educa-
tion system. For this reason, the classifications used 
in the present study should be interpreted cautious-
ly and viewed as operational, rather than strictly 
clinical categories.

Based on the available documentation, 24 par-
ticipants were classified as blind and 7 as having 
low vision. Nineteen participants had congeni-
tal visual impairments, whereas 12 had acquired 
impairments. Although the exclusion of students 
with additional cognitive or motor impairments 
reduced variability within the sample, it also lim-
its the generalisability of the findings. Additional 
developmental conditions are relatively common 
among students with visual impairments and may 
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influence conceptual and language development in 
different ways. Parental consent and institutional 
approval were obtained prior to data collection, and 
all procedures were conducted in accordance with 
ethical standards for research involving minors.

Instrument

A free association test based on the method-
ology proposed by Jaworska-Biskup (2011) was 
used in this study. The instrument consisted of 
25 stimulus concepts grouped into four seman-
tic categories: colours (black, white, red, yellow, 
grey, blue, green), natural phenomena (rainbow, 
cloud, star, sky, sun, wind, leaf, dew, fog, storm), 
features of living organisms (blood, vein, wrin-
kles, skin, fur), and physical processes (dust, rust, 
mould). The selected concepts included visually 
dominant stimuli (e.g., colours, rainbow), non-vi-
sual phenomena (e.g., wind, storm), and concepts 
that may be experienced through multiple sensory 
channels (e.g., wrinkles, dust, skin, fur). For the 
purposes of the present study, the instrument was 
translated and culturally adapted from Polish into 
Macedonian. The method enables exploration of 
semantic organisation and spontaneous conceptu-
al associations among participants.

Procedure

Participants were interviewed individually in a 
quiet setting, free from major distractions. Prior to 
data collection, standardised instructions for the 
free association task were provided. Participants 
were presented with 25 concepts across four se-
mantic domains and they were asked to report all 
associations that came to mind for each concept. 
Responses were recorded in written form during 
the interviews and later transcribed for analysis. 
Interviews lasted approximately 15-30 minutes 
per participant. Clarification was requested when 
responses were unclear or required additional 
explanation. All data were anonymised prior to 
analysis, and no personally identifiable infor-
mation was collected. The study was conducted 
with the approval of the school administration, 
and informed consent was obtained from parents 
or legal guardians. Participants were additionally 

informed about the purpose of the study and their 
right to withdraw at any stage of participation. As 
there is no formal centralised ethics review pro-
cess for this type of research within the national 
context, the study was conducted in accordance 
with internationally recognised ethical standards 
for research involving human participants. Both 
authors participated in the data collection and 
coding process to ensure consistency in task ad-
ministration and interpretation of responses.

RESULTS

1. Colour concepts

Colour concepts were first examined through 
participants’ responses to seven colour stimuli. A 
total of 226 associations were generated for the 
following concepts - white (39), black (38), red 
(32), yellow (32), green (31), blue (28), and grey 
(26). Participants generated an average of 7.29 as-
sociations, suggesting that most were able to pro-
vide at least one association for each colour stim-
ulus. Table 1 presents the responses in descending 
order of frequency.

Table 1. Colour concepts 
Categories Responses
Nature-related 
references

Black: clouds, night, darkness, earth; 
White: snow, light, sky; Red: blood, 
flowers, strawberries; Yellow: sun, 
leaves, lemons; Gray: fog, clouds; Blue: 
sky, sea; Green: grass, leaves.

Emotional 
associations 
and symbols

Black: sadness, poison; White: beauty, 
light; Red: love, patriotism.

Animals Black: ants; White: cat; Yellow: chicks, 
giraffe.

Everyday 
objects

Black: television, sneakers, phone, 
marker; White: paper, wardrobe, table, 
wall, bedsheet, air conditioner, wedding 
dress, coat, medicine; Gray: metal, pole, 
Braille machine; Blue: chair; Yellow: car, 
doorknob; Red: board; Green: bus.

Nature-related references were the most fre-
quent category of associations, accounting for 
47.8% of responses (108 associations). Associa-
tions linked to everyday objects followed closely, 
representing 43.4% of responses (98 associations). 
Emotional and symbolic meanings accounted for 
5.3% (12 associations), whereas animal-related 
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associations represented the smallest proportion 
of responses (3.5%, 8 associations). Thus, the ma-
jority of responses in this domain were concen-
trated in two categories: nature-related references 
and everyday objects.

2. Natural phenomena

In the domain of natural phenomena, partici-
pants generated a total of 281 associations across 
eight concepts: rainbow (46), star (39), leaf/leaves 
(37), cloud (35), storm (35), fog (33), wind (31), 
and dew (25). Participants produced an average 
of just over nine associations within this domain 
(9.06 associations per concept).

Table 2. Natural phenomena

Concept Dominant associations
Rainbow after rain; sun; colours
Cloud sky; rain; water
Star night; clear sky
Wind cold; storm
Leaves rustling; autumn
Dew morning; drops
Fog gloomy; not visible
Storm heavy rain; thunder

Responses frequently centred on a relatively 
small number of shared descriptors. For example, 
rainbow was commonly associated with “after 
rain”, “sun”, and “colours”, whereas leaves were 
often linked to “rustling”. Although the original 
instrument included 10 concepts within this do-
main, two items (sun and sky) were excluded 
from further analysis because they elicited high-
ly repetitive or self-referential responses with 
limited analytical variation. The analysis, there-
fore, focused on the eight concepts that generated 
more diverse and informative associations. In this 

domain, responses were mainly grouped around 
shared descriptors, temporal references, and sen-
sory-related associations.

3. Living organisms

In the domain of living organisms, participants 
produced 154 associations across five concepts 
(blood, vein, wrinkles, skin, and fur). On average, 
each participant generated approximately five as-
sociations within this semantic domain (0.99 as-
sociations per concept).

Table 3. Features of living organisms

Categories Responses

Symbols and 
concepts

Largest category (94 synonyms). 
Examples: blood - body, humanity; 
vein - hand/body parts; wrinkles - aging, 
stress; skin - coverings, human figure; fur 
- warmth, softness.

Nature-related 
references

35 synonyms. Examples: blood - injury, 
war; fur - warmth, links to animal context.

Animals 16 synonyms. Examples: fur - kittens, 
dogs; blood - lambs.

Everyday 
objects

9 synonyms. Examples: fur - clothing; 
skin - cotton/materials.

Most responses fell within the category of 
symbolic or abstract meanings. For example, 
blood was commonly associated with injury and 
bodily functions, whereas wrinkles were frequent-
ly linked to aging and stress. Associations related 
to animals, nature, and everyday objects were also 
identified, but they occurred less frequently. Thus, 
symbolic and abstract meanings represented the 
dominant response category in this domain.

4. Physical processes

The domain of physical processes elicited the 
fewest responses overall, with a total of 77 asso-
ciations. On average, participants produced fewer 
than one association for each concept within this 
domain (0.89 associations per concept).

Table 4. Physical processes

Categories Responses

Symbols and characteristics 51 synonyms. Examples: Dust - dirt, ground, itching, allergy, blowing; Rust - post-rain, 
strong smell, insufficient care, uncleanliness, odour; Mold - spoilage, sneezing, rotting.

Natural phenomena 20 synonyms. Examples: Dust - wind, storms; Rust - rain, post-rain.
Objects 6 synonyms. Examples: Mold – walls; Rust - iron.
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Most associations described characteristic 
properties, such as dust - dirt, rust - uncleanliness, 
and mould - spoilage, while references to natural 
phenomena or objects appeared less frequently. In 
this domain, the responses were mainly grouped 
within the category of symbols and characteris-
tics, with fewer associations related to natural 
phenomena and objects.

DISCUSSION

Vision represents one of the primary channels 
through which children acquire information about 
the surrounding world. In concept development, 
visual input often helps integrate multisensory 
experiences, such as touch, hearing, and smell, 
into coherent mental representations (Hollins, 
2022). For children with VI, this process takes 
place under different experiential conditions. In 
the absence of vision as the dominant organising 
modality, learning may depend more strongly on 
explicit instruction, structured experiential activi-
ties, verbal mediation, and repeated multisensory 
engagement (Loftin, 2022). When opportunities 
for direct experience are limited, conceptual un-
derstanding may become uneven, with greater re-
liance on verbal descriptions or on isolated and 
highly noticeable characteristics.

The findings of the present study provide in-
sight into how students with VI organise knowl-
edge across different semantic domains. Par-
ticipants appeared to draw on language-based 
knowledge, familiar environmental references, 
functional properties, auditory cues, and shared 
cultural descriptions when generating associ-
ations. This supports the view that conceptual 
development in students with VI should not be 
understood as simply reduced or deficient, but 
rather as organised through alternative sensory 
and linguistic pathways. From an educational per-
spective, this emphasises the importance of con-
necting verbal explanations with concrete, mean-
ingful, and repeated sensory experiences.

Within the domain of colour concepts, associ-
ations related to nature and everyday objects were 
the most frequently reported. This finding is consis-
tent with previous research showing that children 
with VI can acquire and use visually-based vocab-

ulary through linguistic input and indirect experi-
ence (Landau & Gleitman, 1985). Emotional and 
animal-related associations appeared less frequent-
ly, which may suggest that some aspects of colour 
meaning are less detailed when they are not rein-
forced through direct or contextual experience. Re-
search has also suggested that language contributes 
not only to learning associations about colours, but 
also to understanding the broader role and meaning 
of colour in objects and natural phenomena. In this 
respect, the present findings support the view that 
individuals with VI can develop coherent colour 
concepts through linguistic and social interaction, 
despite their limited visual experience (Kim et al., 
2021). Educationally, this suggests that colour-re-
lated vocabulary should be linked to meaningful 
examples, object functions, cultural uses, emotion-
al associations, and everyday contexts, rather than 
presented only through verbal definitions.

The findings related to natural phenomena fur-
ther point to the importance of non-visual sensory 
experience in conceptual organisation. Associa-
tions such as “rustling” in relation to leaves illus-
trate the role that auditory cues may play in the 
understanding of natural concepts. At the same 
time, several concepts elicited a relatively narrow 
range of responses, which may reflect reliance on 
shared verbal knowledge and culturally familiar 
descriptions, rather than highly individualised ex-
periential representations. This points to the value 
of providing students with VI more systematic 
opportunities to experience natural phenomena 
through touch, sound, temperature, movement, 
and guided observation. Such experiences may 
help connect verbal knowledge with richer senso-
ry and contextual understanding.

In the domain of living organisms, participants 
frequently relied on symbolic and functional as-
sociations, rather than concrete experiential refer-
ences. Concepts such as blood and wrinkles were 
commonly associated with injury, aging, stress, 
or bodily function. This pattern is consistent with 
previous observations indicating that limited op-
portunities for direct exploration may influence 
the development of biological concepts in children 
with VI (Warren & Hatton, 2002). These findings 
suggest that biological concepts may need to be 
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supported through tactile models, real-life exam-
ples, guided comparison, and careful explanation 
of bodily and biological processes. Such support 
can help students move beyond general verbal as-
sociations toward more elaborated functional and 
experiential understanding.

A similar tendency was observed in the domain 
of physical processes. Responses were mostly de-
scriptive and functional, while the total number 
of associations was lower than that observed in 
the other semantic domains. This may indicate 
that more abstract or less directly observable pro-
cesses are more difficult to elaborate when they 
are not strongly connected to everyday sensory 
experiences. Similar difficulties in abstract and 
spatially complex domains have been reported 
in earlier research involving children with VI 
(Tobin, 2008; Gottesman, 1973). Concepts such 
as dust, rust, and mould may, therefore, require 
explicit demonstration, safe tactile exploration 
where appropriate, comparison with familiar ma-
terials, and clear explanation of cause-and-effect 
relationships.

Taken together, the findings suggest that con-
ceptual development in students with VI follows 
an adaptive pattern shaped by language, social in-
teraction, and multisensory experience. Although 
participants generated associations across all se-
mantic domains, the richness and type of responses 
varied depending on the level of abstraction and the 
availability of experiential information. The richest 
associative responses were observed in the domain 
of natural phenomena, whereas the fewest respons-
es were generated in the domain of physical pro-
cesses. These differences point to domain-specific 
variation in conceptual organisation. The results 
underline the need for systematic multisensory in-
struction, direct exploration, explicit verbal media-
tion, and the repeated linking of abstract concepts 
to concrete experiences. Such an approach may 
support more flexible and elaborated conceptual 
understanding among students with VI.

CONCLUSION

The present study contributes to our existing 
understanding of conceptual development and 
semantic organisation in students with visual im-

pairments. Across semantic domains, participants 
demonstrated the ability to form coherent associ-
ations, although responses were more frequently 
based on verbal and descriptive knowledge, rather 
than on direct perceptual experience. The findings 
support previous research emphasising the impor-
tance of language and multisensory experience 
in conceptual development among individuals 
with visual impairments (Dokecki, 1966; Gleit-
man, 1989; Rosel et al., 2005). At the same time, 
differences between semantic domains were evi-
dent. More concrete and experientially accessible 
concepts elicited richer and more varied associa-
tions, whereas abstract domains generated fewer 
responses and relied more heavily on descriptive 
or generalised meanings. The richest associative 
responses were observed in the domain of natu-
ral phenomena, while the fewest responses were 
found in the domain of physical processes. These 
patterns suggest that conceptual development in 
students with visual impairments is adaptive, but 
uneven across domains, particularly when oppor-
tunities for direct sensory experience are limited.

The study also highlights the importance of 
carefully structured educational support for stu-
dents with visual impairments. Opportunities for 
active exploration, explicit verbal explanation, 
and multisensory learning experiences may play 
an important role in strengthening conceptual un-
derstanding and semantic development. Providing 
richer opportunities for interaction with objects, 
natural phenomena, and everyday environments 
may support the development of more differenti-
ated conceptual representations. Future research 
should examine larger and more diverse samples 
and incorporate more detailed assessments of 
functional vision and conceptual development.

LIMITATIONS

The present study has several limitations. The 
relatively small sample from a single specialised 
educational setting limits the generalisability of 
the findings. In addition, participant classification 
was based on available school documentation, 
rather than standardised functional vision assess-
ments. Additionally, the free association method 
provides only a partial insight into conceptual or-
ganisation.
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