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Abstract
The study examines the creation of a childrens’ visual book based on the reading of an indigenous 
text story. In particular, it demonstrates that the ratio of labial versus nasal sounds in a text predicts a 
difference in its meanings, as it is perceived by its readers, signers and non-signers. Texts that have a 
relatively high frequency of labial sounds are more likely to express high activation, whereas a relatively 
high frequency of nasal sounds indicates a low activation. These sounds seem to relate to specific 
mental representations, which are mapped to particular handshapes across sign languages. Thus, 
the study suggests that the higher frequency of specific phonemes may connect to certain signed 
representations, which the design of children’s picturebook can take into consideration, since the two-
dimensional image can relate to the three-dimensional materialisation of SLs and their constructs. 
Keywords: picturebook, visual image, Sign Language, indigenous narrative, iconicity. 

Resumo
O estudo examina a criação de um livro visual para crianças com base na leitura de uma lenda 
indígena em texto escrito. Em particular, demonstra que a proporção de fonemas labiais versus nasais 
em um texto pressupõe uma diferença em seus significados, conforme é percebida pelos leitores, 
sinalizadores e não sinalizadores. Os textos que têm uma frequência relativamente alta de fonemas 
labiais, têm maior probabilidade de expressar alta ativação, enquanto uma frequência relativamente 
frequente de fonemas nasais indica uma baixa ativação. Esses fonemas estão relacionados a 
representações mentais específicas, que são mapeadas por formas de mãos específicas nas línguas 
de sinais. Assim, o estudo sugere que a frequência mais alta de fonemas específicos pode se conectar 
a certas representações sinalizadas, que o desenho do livro infantil pode levar em consideração, uma 
vez que a imagem bidimensional pode se relacionar à materialização tridimensional das LSs e suas 
construções.
Palavras-chave: livro de imagens, imagem visual, Língua de Sinais, narrativa indígena, iconicidade.

Introduction 

The recent curriculum publications of the Brasilian Sign Language (Libras) as a first language 
in the elementary education (PREFEITURA DA CIDADE DE SÃO PAULO, 2019; MERTZANI; TERRA; 
DUARTE, 2020) pave the way for instructional material that can rely exclusively on the visual, including 
the sign language (SL) per se, thus constricting and/or diminishing the written language in them (e.g., 
written Portuguese). 
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This paper presents a case study of the ongoing research project PESQ 748 - Visual 
books for the learning of languages in the Institute of Education, at the Federal University of 
Rio Grande (FURG), RS-Brazil, which creates wordless picturebooks1 of Guarani and Kaingang 
stories to be used by spoken and signed languages. In particular, its focus was on the creation 
of the Story of the gold (MERTZANI; MEDEIROS, 2020). Specifically, it examined: (i) how the 
sound iconicity of the text can be associated with the creation of a book’s imagery; and (ii) 
how the sound iconicity of the text can be associated to the iconicity of a SL (such as Libras), 
by mainly using the book’s created imagery. To present, there is no research that focuses on 
how graphic image elements (people, places, things, etc.) may relate to countable linguistic 
features (spoken and signed) and textual meaning, therefore the study aimed at fulfilling this 
gap. In particular, it seeks to open the discussion whether specific sound structures of a 
written text may predict how they will be perceived in a SL (morpho-phonologically) and in a 
visual book. In doing so, the study suggests the use of iconicity across language modality for 
the creation of visual materials. 

The existence of a non-arbitrary (hence, iconic) link between form and meaning is well-
attested (for an overview: LOCKWOOD et al., 2016). Thus, the classical arbitrary view of the sign 
(e.g., the relation between the sound and meaning of lexical items is arbitrary) is at odds with 
growing research in spoken and SLs (to mention a few: PERNISS et al., 2010; AURACHER et al., 
2011; D’ONOFRIO, 2014; VINSON et al., 2015). Such iconic relationships are prevalent mainly 
in indigenous languages (cf. HINTOL et al., 1994), and in SLs where the visual-manual modality 
provides many opportunities for non-arbitrary sign-referent mappings (cf. TAUB, 2001). In fact, 
iconicity is subtle, exists throughout the conventional lexicon, people do not consciously detect it, 
and may vary across different conceptual categories of words (cf. IMAI; KITA, 2016). The study 
examines this phenomenon in narrative texts, taking also into consideration the fact that iconicity 
affects online processing of language such as word learning (CROFT, 1978; VINSON et al., 2015; 
IMAI; KITA, 2016; LOCKWOOD; et al., 2016). 

Picturebooks and SL narrative

In wordless picturebooks the image is the “means for setting up an affective relationship between 
child and book” (PAINTER; MARTIN; UNSWORTH, 2012, p. 15). In the case of deaf children, this 
relationship is even deeper considering the visual-kinesthetic nature of SL and the fact that their 
learning occurs through the visual communication channel. 

As a visual literacy genre, the picturebook requests the deaf child to develop certain linguistic 
devices2to describe its events from different perspectives. In fact, the perspective is an important 
characteristic of its design that can have versatile forms (e.g., an eye level perspective; an aerial 
perspective) for the depiction of events from several angles at the same time and even in one single 
picture (OITTINEN; KETOLA; GARAVINI, 2018, p. 63). These different perspective forms also mean 
that there are many ways of positioning the deaf child (as a reader) to view the target content from 
particular angles. 

1 The terms picturebook and visual book are used interchangeably throughout this paper. 
2 Such as, the use of nominal, temporal and spatial reference; the use of viewpoint including constructed 
action, dialogue and the narrator’s perspective; the use of prosody; the use of grammatical elements including 
classifier constructions; and the use of signing space.
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As picturebooks are flat as drawn, their images must be legible by the deaf child who uses a 
three-dimensional (3D) language. Their image design should boost his/her ability to search the info 
(by what he/she sees) and to identify and replicate the image content in his/her signing. Overall, 
they must teach the child the skill to communicate the point-of-view, “the way in which something 
is viewed” (EASTMAN; NORETSKY; CENSOPLANO, 1989, p. 30). For instance, a linear sketching 
perspective (e.g., the parallel lines of railroad tracks that join at a single vanishing point at the horizon) 
requires a 3D representation by using depth in SLs, such as the depth and width morphemes (cf. 
VALI; LUCAS, 2005, p. 82). In a size drawing perspective, as the objects get farther away, they 
decrease in size, therefore the deaf child will need to sign for instance, whole entity morphemes 
using certain classifier constructions (see below). As Table 1 displays, deaf children develop such 
SL narrative abilities by age.

In SL narratives, signers make a varying use of the signing space. Firstly, they establish a 
location-reference for the target character in the signing space, and construct subsequent actions 
and discourse by using a shifted first person perspective (RATHMANN; MANN; MORGAN, 2007, p. 
189). In this way, they assign entities (characters and objects) to locations in the signing space and 
refer back to them by directing signs or eye gaze towards these locations, or by turning the upper 
body or head towards them. Thus, signers do not only employ constructed dialogue by reproducing 
signed utterances of the characters, but also they express the characters’ actions and emotional states 
directly. They systematically assume the role of them and reproduce them, using the upper part of their 
body and non-manual signing (BECKER, 2009, p. 119). 

Table 1: Deaf children’s development  of SL narrative structures 

Age of deaf child Narrative structure Sign Language Research

3 years old Use of reference is unclear. The deaf child is 
unable to use sign space to clarify characters 
or actions. Characters are often introduced 
into the story without clear indication of who 
they are. Areas of sign space are not divided 
up for different characters appropriately 
leading to interlocutor misunderstandings. 

British Sign 
Language 

Morgan (2002)
Morgan & Woll 
(2003)

4 years old With respect to global story structure, the deaf 
child is at the same stage as a 2-year-old 
hearing child.

Canadian Sign 
Language

Vercaingne-
Ménard et al. 
(2001)

4-6 years old Classifiers begin to be used within sentences, 
but not referentially within sign space across 
sentences. The deaf child uses the same 
location for many different referents. There 
is a lack of clarity when changing character 
through reference shift. The deaf child may 
focus on one character only when there 
are several in the story. The deaf child has 
difficulty introducing sub-plot complications, 
with their own time frames, into the 
overarching plot.

British Sign 
Language 

Morgan (2002)
Morgan & Woll 
(2003)

6 years old The deaf child has already caught up with his/
her hearing peers.

Canadian Sign 
Language

Vercaingne-
Ménard et al. 
(2001)
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7 years old With respect to affective marking of 
narratives, deaf children produce stories that 
are structurally more coherent. However, the 
stories are effectively quite at and limited to 
the local level of the narrative. Deaf children 
do not generalize their earlier acquired 
proficiency with emotional facial behaviour to 
the appropriate linguistic context. 

American Sign 
Language

Reilly (2001)

7-10 years old The deaf child improves ability to mark 
reference in stories, but he/she still shows 
difficulties maintaining this reference across 
long stretches of discourse. In events where 
more than one character is involved, the 
deaf child still describes different characters’ 
actions sequentially rather than switching 
between overlapped events.

British Sign 
Language 

Morgan (2002)
Morgan & Woll 
(2003)

10-11 years old Deaf children integrate emotion into their 
stories both manually and non-manually.  
Their evaluations, like those of deaf adults, 
additionally function at a global level, serving 
to structurally emphasize sections in the story.

American Sign 
Language 

Reilly (2001)

10-12 years old Deaf children (native signers) consistently 
mark reference to the characters of the 
narrative. They do not fully reach the adult’s 
competence and prefer the same strategies to 
control reference. They apply these strategies 
without additional validation.
Deaf children (non-native signers) 
predominantly use lexical identification to 
refer to characters. 
They make use of constructed action, spatial 
forms, and proforms, but they often fail in 
establishing clear reference by making 
appropriate use of the signing space. They 
have problems with continuing reference. 
They show reduced dramatic impression of 
narratives. They are less proficient in using 
the signing space overall.

German Sign 
Language

Becker (2009)

11-13 years old Full mastery of narrative devices British Sign 
Language 

Morgan (2002)
Morgan & Woll 
(2003)

11-14 years old Deaf children (non-native signers) require 
a considerable amount of support in 
the conversational stories on personal 
experiences. 

German Sign 
Language

Becker (2009)

SLs appear to have two systems of signer’s perspective (cf. ENGBERG-PEDERSEN, 2010; VALLI; 
LUCAS, 2000). The first system corresponds to the reporting viewpoint (the observer perspective), 
when the narrator-signer stands outside the events and comments on them, and represents the 
general location of objects and events. The second system corresponds to the experience viewpoint 
(the character perspective), making specific reference to the signer perspective. Both systems have 
three basic levels, the low, middle and high, which are determined by the relative vision perspective of 
the signer (VALLI; LUCAS, 2000, p. 92). 
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In either systems, SL narratives use the classifier constructions to portray spatial relations between 
people, animals, or objects; the direction of motion; or the manner of movement of entities in a particular 
event (cf. MEIR; SANDLER, 2008; VALLI, 2005). Classifiers are morphemes that classify nouns into 
groups according to some shared characteristic, such as the physical properties of the object (e.g., size 
and shape). Specifically, their handshapes may represent objects with shapes (e.g., cylindrical, flat) but 
not specific objects (e.g., a cup, a piece of paper). In addition, they represent the shape of the hand 
as it holds the object that the noun stands for; or they may be related to the semantics of the noun, for 
instance, whether it is a human, an animal, a vehicle, and so on. Moreover, the movement in a classifier 
construction usually represents real-life motion and manner of motion (MEIR; SANDLER, 2008). 

In classifier constructions, there is a schematized visual correspondence between selected 
parameters of the referent and the signed representation. Hence, a one-to-one mapping of every 
point of a referent to every point of the signed representation is only one form of visual analogy or 
visual representation. Thus, the aim of their signing is not a realistic depiction but a pictorial realism, 
as it happens in drawing (COGILL-KOEZ, 2000a; 2000b) and, by extension, in picturebooks. 

The study 

This study considered previous research in sound iconicity, which provides strong evidence for 
a connection of: 

(i) plosive sounds (p, t, b, and d) with positive feelings and an active state; and of nasal sounds 
(n, m) with negative feelings and passivity (AURARCHER et al., 2011); 

(ii) the consonant /k/ with meanings of closure, containers, crevasses (MAGNUS, 2001), and with 
angular/jagged shapes (SPECTOR; MAURER, 2013; NIELSEN; RENDALL, 2011; NOBILE, 2015); 

(iii) the vowels /o/, /u/ with largeness and ellipses, and the vowels /i/, /e/ with smallness and 
triangles (HU, 2010; NIELSEN; RENDALL, 2011; O’BOYLE; TART, 1980); 

(iv) the vowel /u/ with roundness (KATZ, 1986; NOBILE, 2015); and 
(v) the vowel /a/ with dodecagons and white stimuli (PARISE; PAVANI, 2011). 
Hence, the aim was to analyse whether the relative occurrence of such sound categories (e.g., plosive vs. 

nasal phonemes) can help to detect specific meanings (e.g., /i/: small vs. /o/: largeness) in the given narrative 
text, the participants’ words (written and signed), and in the image design. Furthermore, it sought to map such 
sound - meaning relationships to certain manual-kinesthetic SL features (e.g., handshapes, movement). 

Research design 

The study followed a mixed-methods research approach (CRESWELL; CLARK, 2018), 
combining quantitative and qualitative methods in two phases. The first phase examined how the 
sound structures of a narrative text creates imagery in eight hearing participants, postgraduate 
students in the Institute of Education-FURG, who had no previous SL knowledge. In doing so,  the 
study chose randomly the Guarani story of Curupira by Donato (2010, p. 134-140). In individual 
semi-structured interviews (Appendix A), participants were asked to provide ten key-words that 
summarised the meaning of the story, which were then had to represent in pantomime3 and to 

3 The term is used as in Nispen et al. (2017, p. 2). Thus, pantomime differs from gesticulation (i.e., gestures that spon-
taneously accompany speech); has a discrete form and can be concatenated into meaningful strings; and is more like 
signs, which when used for a longer period of time within a certain community, they can evolve toward signs in a SL.
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associate with a geometrical shape. Thus, the study hypothesised that the participants would 
produce similar phonemes (spoken and signed; for example, closed vs. open phonemes) under 
certain semantic domains following research (i) to (v). Participants’ pantomime was compared to 
the corresponding signing of each key-word, using the online database Spread The Sign (2018) 
that involves more than 28 international SLs. In the second phase, participants’ pantomime was 
also compared to the signing of two Libras interpreters in FURG (see below). Moreover, the study 
required a geometrical shape for each given word, since SLs represent visually the shapes of 
their referents through classifier constructions, and sound iconicity research (i) to (v) associates 
phonemes to shapes. 

The second phase accompanied the actual production of the visual book and followed 
the same methodology as in phase I, although it did not involve the pantomime. It focused 
on how the sound structures of the “Gold story” were associated with the graphic and signed 
imagery of the text. Thus, the participants of this phase were the project team itself, involving 
the author (as the principal investigator), four volunteer illustrators, graduate students in 
the Departments of Language and Arts and Oceanography in FURG; and two members of 
the Indigenous Collective FURG, Kaingang and Guarani. The team read the narrative text, 
and developed thirteen illustrations (according to its meaning) (Appendix E) and a key-word 
glossary that referred to the content of each image. Two Libras interpreters in the Language 
and Arts Department of FURG volunteered to sign in Libras each image. It was hypothesised 
that the produced words and signing would share common phonological symbolism under 
specific meanings following (i) to (v); and that SL iconicity would be mapped to the image 
design due to shared visual representations. 

All participants gave their consent to participate anonymously. 

Data analysis 

Data are reported quantitatively (e.g., using descriptive and referential statistics) and qualitatively, 
with a focus on the consonantal words. Specifically, it examined the statistically more-than-chance 
appearance of the phonemes (e.g., the plosive:nasal ratio) in the narrative text and the participants’ 
produced words. 

The signed version of the narrative was analysed following a philology approach, which scrutinizes 
the recreated text by examining how the visuals carry the narrative and their logical relations (e.g., time, 
cause), and the language per se (grammar, syntax, etc.) (cf. MERTZANI, 2020). The signing of each 
image was examined as a series of static visual images with similarities to painting (SUTTON-SPENCE, 
2017, p. 362). Where the visual iconicity is discussed, the analogue-building model by Taub (2001) is 
adopted, according to which the creation of an icon item is based on three cognitive stages; (i) on the 
selection of a sensory image to stand for the entire denoted concept; (ii) on the schematization of this 
prototype image (so that it is representable by SLs); and (iii) on the encoding of the schematic image 
into specific linguistic forms. Thus, “when modifying the image or “translating” it into linguistic form, 
one makes sure that the new image preserves the relevant physical structure of the previous stage” 
(TAUB, 2001, p. 44). 

The analysis of the illustrations followed the visual grammar by Painter et al. (2012), and Kress 
and Van Leeuwen (2006). 
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Results 

Word analyses of both stories demonstrated a significantly different use of the consonantal words 
(Table 2). Hence, the first story appeared to use more frequently the labial and alveolar consonants, 
whereas the second story the alveolar and velar ones. 

Table 2: The consonantal words in the two stories

χ2 (4, 716) = 25.19007; p-value < 0.000046. The result is significant at p <.05. 

Further analyses (see below) demonstrated that this difference was related to the meanings 
expressed in each story. Hence, the first story appeared more active than the second one, since it 
expressed meanings of intention, physical activity and goodness, whereas the second one focused on 
meanings of nature (e.g., water, forest) (see Appendix C). 

Results from phase I 

The Curupira story consisted of 541 words4 (419 consonantal; 101 vowel words) of which the labial 
ones occupied the first position (Table 3). Semantically, they mainly denoted activity (physical, mental, 
physiological), life and living beings (father, woman, children, animals, etc.), anything relating to limbs 
and edges (hand, legs, footprints, stick, etc.), and pointed referents (arrow, nailed, penetrated) (Table 
4). In addition, the labial words with the vowel /a/ (in their initial syllables) found to differ statistically 
significantly (χ2

(3, 119) = 33.18; p < .05) from those with the vowels /e/ and /i/, which clearly expressed 
referents of thin, straight, elongated and pointed form. 

Table 3: Consonant word frequency in the Curupira story

    χ2
(8, 419) =  69.022; p-value  < 0.00001. The result is significant at p < .05.

After reading the text, participants provided 60 key words (Appendix B), of which 46 existed in 
the story and 14 were invented. A qualitative analysis demonstrated that the participants produced 
those words that appeared frequently in the story, and/or had frequent synonyms (Appendix C). 

4 The words were recorded based on their noun and infinitive forms following Taft (1979). 
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For example, the words referring to “mother” appeared twenty three times (e.g., the Guarani word 
“ci”5), including the ten appearances of the word “mãe” (mother). Additionally, the word “Tupana” (as 
the father of all) appeared twenty times, a frequency that justifies the participants’ word “father” as 
synonymous to it. Overall, the labial words (e.g., para [direction/intention]; posso [can]; fazer [to do/
to make]; passar (to go/pass); proteger (to protect); bem [good, well]) referred to direction, physical 
activity, and to goodness. In the words “filho, bicho, flecha, pes” and the labio-nasal “menino”, 
the vowels /i/ and /e/ denote smallness and linearity/angularity, a result that corroborates previous 
research (see above).

Table 4: Labial word meanings in the Curupira story

The nasal words expressed negativity (e.g., não, mas, mal) as it was expected and the nature/
place to be (e.g., mato, mundo, na); and the velar/glottal words expressed persons (e.g., caçadores, 
guarani, curupira, homem). 

Concerning the attributed shapes to each word (Appendix D), participants clearly regarded 
the “world” (mundo), “creation” (criação), and “sun” (sol) as round, as they assigned them the 
circle, a choice that was justified in the interviews on the natural round/round-like shapes of the sun 
and earth. Words relating to human beings (hunters, Curupira, father, foot, etc.) were perceived 
linear and/or square, and the word “forest”, triangular or square, due to the cone form of the trees, 
or due to the perceived density of the trees/foliage (when one looks at the forest from a distance).  

5 The word is pronounced /si/ and is also written çy, chi e sy. 
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Only the word “mother” did not generate homogeneous responses, as each participant related it to 
three different shapes: the circle, triangle, and square. This variety occurred because the participants 
related “mother” to other words, which then motivated their geometrical choice. For example, 
participant 1 related the word to his mother’s plumpness and shortness6 which were considered 
square; and participant 8 associated it with the word “heart” which was perceived as triangular.

Figure 1: Participants pantomiming “persons”

  

Figure 2: Participants’ pantomime for “mother”

 

6 Participant 1 characterized his mother as short and chubby. 
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It was also shown that words referring to people and/or a deity (e.g., homem [man], pai [father], filho 
[son], criador [creator]) were pantomimed using the B-handshape (Figure 1), which in SLs very often represents 
entities and objects (e.g., humans, animals, vehicles) (VALLI; LUCAS, 2000). For example, the human figure 
was performed as the “agent” sign of certain SLs that outlines the human body, and/or with the B-Handshape 
only. Conceptualising as anthropomorphic the creator, also explained the choice of the specific handshape 
for this word. Interestingly, participants perceived as rectangular forms the aforementioned words, hence 
their pantomime agreed with their geometric choice and the signing of the words. Moreover, word phonology 
(labial and velar/glottal consonants with open vowels) appears to match the openness of these handshapes. 

Concerning the pantomime of “mother” (Figure 2), participants 8 and 4 imitated the holding of a baby, 
and participant 1 produced a pantomime with a bent gesture on his cheek. None of the given pantomimes 
corresponded to the sign MOTHER of the SLs in the Spread The Sign. In fact, the majority of SLs express 
this sign with open handshapes (e.g., 14 SLs use the B-handshape) rather than with closed ones (e.g., 10 
SLs use the index handshape). However, the “baby” pantomime corresponded strongly to the sign BABY. 

Figure 3: Participants’ pantomime for the word “hunter”

Figure 4: Participants’ pantomime for the word “foot”
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In the pantomime of the velar word “caçadores” (hunters), the participants produced handling 
gestures, using semi-closed/closed hand configurations and linear movement (Figure 3). Thus, they 
conceptualised the hunter as the person who holds an arm (e.g., an arrow, a gun) or acts against 
another person (e.g., punching with closed fist). For the pantomime of the word “foot”, the participants 
preferred the V-handshape, which in SLs is a classifier representing a man walking (Figure 4). Only one 
participant produced the B-handshape, which, almost universally,  SLs use for signing FOOT (Figure 
5). These two pantomimes demonstrate some phonological agreement. For instance, the CL-V carries 
partial openness as it denotes the legs of a person moving (as linear referents). Thus, this handshape 
corresponds to words (e.g., pé [foot]) that connote linearity through the vowels /i/ and /e/.

Figure 5: Examples of signing “foot” 

Regarding the word “forest” (e.g., mato/mata, floresta, selva), participants produced similar 
pantomime, which, in turn, converged and/or approximated its signing (Figures 6 and 7). In particular, 
its phonology (as closed consonant words with open vowels) was partially mapped to the open 
5-Handshape of the participants’ pantomime and the SLs of the Spread The Sign. It is worth noting that 
the majority of SLs express the “forest” through the use of the sign TREE in plural, which also appeared 
in the pantomime as participants used both hands to denote “many trees”.

Figure 6: Participants’ pantomime for the word “forest” 
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Figure 7: Examples of signing FOREST

 

Overall, this phase demonstrated that the participants produced certain imagery (pantomime and 
shapes), which mapped to the ratio of specific sound categories in the text, under certain meanings 
(e.g., the labial consonants for action; the /i/ and /e/ vowels for linearity). The second phase wanted to 
investigate such mapping further, by examining the sound categories of a text in association with the 
image design and its signed representation. 

Results from phase II 

The Gold story was given in writing, in Portuguese, totaling 408 words, of which 257 were 
consonantal words. Of these, velar/glottal words dominated the text, combined with central-to-back 
vowels (Table 5), mainly denoting the “other” (e.g., other than self, an animal, a thing), its state (e.g., a 
start, an end, an on-going process); trees and branches, and container (Table 6). 

Table 5: The word frequency of the Gold story

    
χ2

(8, 297) = 30.8423; p = .00015. The result is significant at p < .05.
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Table 6: Meanings of the velar words in the Gold story

Further analysis of the scenes (as they were registered in the projects’ meeting proceedings) 
demonstrated that the “active” scenes differed significantly from the “passive” ones (Table 7). The 
active scenes were formed by labial and lateral consonants, a finding that confirms the results in phase 
I; and the passive scenes by the nasal consonants, a result that corroborates previous research. The 
team also assigned a key word for each scene and constructed a glossary of 14 words in Portuguese, 
Kaingang and English (Figure 8). Five of the most frequent words appear in the glossary (Appendix 
C), whereas two words were replaced by their synonyms (assustador = medo [fear]; Rẽgá - Kafág = 
meninos [boys]). Thus, as in phase I, the keywords were selected following their frequency in the text.

Table 7:Consonants and scenes in the Gold story

χ2
(4, 198) = 10.765; p-value < .029336. The result is significant at p < .05.
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Figure 8: The Gold story glossary

As aforementioned, this story differed significantly from the first one (see Table 2), since its 
meanings referred greatly to nature through the velar and nasal words. In fact, such meanings seem 
to be denoted through the use of middle-to-back phonemes across the three languages, especially 
through the central vowel /a/. In this phase, the study wanted to explore whether such sound structures 
map to specific visual representations, which might have governed the design of the thirteen images. 
Therefore, the study compared the signing of the keywords using the Spread The Sign, and the two 
signed versions of the story that were, overall, visually analogical to the content of the images. 

Two of these analogies concerned the words “forest” and “tree”, since this story (as the first one) 
is taking place in a forest, the natural environment of many indigenous villages in Brazil. Therefore, 
this examination concerned the way the specific signs are used in the signed narrative, in relation 
to the images of the book (see below). Also, this second story repeated the use of the CL-V for the 
representation of the word “boys” (meninos), which, as a labio-nasal word, is classified under the 
semantic domain “life and living beings” that is expressed by the vowels /e/ and /i/. 

The reader is introduced to the forest in scene 03, in which the two boys are represented to walk 
(Figure 9). One of the interpreters preferred the structure in which the trees are established as the 
locus where the action takes place, using the left hand as a reference, and the CL-V as the verb; that 
is, FOREST TWO-OF-THEM (left hand)TREE (right hand)TO-WALK (“the two boys walk in the forest”). 
The second interpreter produced a one-to-one correspondence of the boys’ movement in the forest, 
using the CL-V with both hands, so as to imitate the two persons’ walking action; that is, FOREST TWO 
BOYS (both hands) CL-V TO-WALK. Thus, the specific image generated two separate structures in 
Libras, making use of the target words-signs (forest, boys). The first though, by holding the sign TREE 
as a referent-locus, functions in a similar fashion to the green background of the forest in the image as 
it “embraces” the CL-V. Hence, the trajectory of the CL-V is a spatial analogue of the movement of the 
human legs, which, in phase I, was met in the pantomime “foot”. 
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Figure 9: The two uses of the CL-V TO-WALK in the story

Figure 10: Signing forest with wind
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In scene 04, the reader is engaged in a motion perspective, where white wavy forms contrast 
the green colour of the trees to represent the blowing of the wind (Figure 10). Thus, the tree trunks 
are illustrated with bent forms, and the birds are drawn flying in a scattered manner. For this scene, 
the interpreters provided two sentence structures as well. In the first, interpreter 01 produced the sign 
FOREST (as a topic in the sentence), which she repeated to imitate the bending of the trees (Figure 
10a). In between, she produced the sign WIND. Interestingly, this repetition of the TREE structure is 
also met in the Kaingang word “wind” (kãgka), which is composed by the reduplication of the word 
“tree” (ka). Interpreter 02 used the sign FOREST with both hands, maintaining the open 5-handshape 
to present the bending of the trees (Figure 10b). In this second version, she made use of the movement 
epenthesis (VALLI; LUCAS, 2000, p. 42), while the hands were transiting from the sign TREE-BEND-BY-
THE-WIND to become the sign BIRD (the wings of the bird). Thus, there was a smooth transition from 
the 5-Handshape of the TREE to the B-Handshape of the BIRD. In this latter structure, the interpreter 
used the body shift three times (from left to right and vice versa) to perform the flying of the birds. 
Both iconic structures, meant to replicate analogically the content of the specific image, therefore the 
participants imitated real-world motion and referents. 

Figure 11: Classifier constructions produced in two tree scenes

In scenes 07 and 08 the tree is a main structural element. Specifically, in scene 07, one of the 
boys climbs a tree in an attempt to reach the water tank; and in scene 08, the same boy is hanging 
from a rope from the tree. In scene 08, interpreter 01 signed TREE-CL-C:BRANCH and then the CL-X to 
denote the boy hanging from the rope (literally, it is the rope that is hanging) on the tree’s branch (Figure 
11b). Thus, this sentence structure involves two phonological correspondences. Firstly, it involves the 
openness of the 5-Handshape of the tree with the openness of the vowel /a/ in the target words (e.g., 
ka, galho, arvore). Secondly, the closedness of the CL-C:BRANCH corresponds to the closedness of 
the velar consonant /g/ of the word “galho”.
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For both scenes the interpreters used the experience viewpoint, as both images employed an 
aerial perspective, which, in turn, called for the use of the signer’s perspective, signing low and/or 
high. For example, for the scene where the boy climbed the tree, the interpreters signed at the waist 
level, establishing that the signer (as one of the boys) is looking down from the tree, thus simulating 
the character’s gaze from high-up (from the tree) to the boy under the tree. One of the interpreters 
produced the following structure: (left hand) TREE (right hand) CL-V(bent; representing the boy climbing up the tree) TO-
CLIMB(to climb a tree) Role-shift: gaze down (Figure 11a). The same perspective and structure was used in 
scene 09, in which the boy looks down from the tree to the water tank. Specifically, in this sentence of 
scene 08, both interpreters signed the verb LOOk-AT at the low level, and the verb TO-HOLD(to hold a rope) at 
the high level. They also made use of the role-shift, as they had to present the boy who looks up to the 
tree, without replicating the character’s gesture in the image.

Figure 12: CL-V for the representation of the SNAkE.

 

Figure 13: The sign LAND in SLs
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The CL-V appears bent in the scenes 10 and 11, in which the snake rises and chases the boys. 
In particular, in scene 11, the two boys are presented smaller than the snake, running front on to 
the reader’s sight so as to escape from it, which is depicted as a gigantic one in the background. 
Both interpreters produced the sign SNAKE first (as the topic of the sentence), using the CL-V(bent) to 
imitate its real-world slithering movement and its hostile rising towards the boys. The SL comparison 
demonstrated an almost universal use across SLs for the representation of a snake’s head, or better, 
its forked tongue (Figure 12). Interestingly, the closedness of the specific classifier corresponds to the 
closed phonemes of the word “snake” in Kaingang and Portuguese (see Figure 8). In their signing, 
both interpreters located the SNAKE in the high perspective of the signer to indicate the size of it. Their 
head then, in a role-shift perspective, was turned to the right, imitating a face-to-face contact with the 
snake, hence replicating visually the body posture of both characters in the image.

Regarding the word “land”, its phonological openness (due to the vowel /a/) seems to correspond 
to the open handshapes (the 5-Handshape and the B-Handshape) of the sign LAND across the SLs 
under comparison (Figure 13). However, the specific sign did not appear in the signed story for the 
following reason. To represent the Portuguese word “aldeia/terra” in the images, the illustrators draw 
two houses in the two first scenes as reminders of a contemporary Kaingang village. Thus, following 
the content of these two images, both interpreters produced the sign HOUSE in the following sentence: 
HOUSE(village)+++ INDIGENOUS TWO CHILD(masculine agent)++ TO-SIT(both hands). This structure was produced 
only once, for the first scene, functioning thus as an introductory location at the beginning of the story. 
Hence, the LAND sign did not appear anywhere else in the signed narrative, in contrast to the signs 
FOREST and TREE that were presented in the aforementioned scenes.

Figure 14: The pointing gesture in scene 02

Figure 15: Example of a ‘front on’ image design
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Furthermore, the signing of the above phrase demonstrated the use of the B-Handshape to 
denote the boys as children. Specifically, the articulation of the sign CHILD refers to the shortness 
of a child when compared to an adult’s height (children are shorter than adults). Similar signing was 
performed in the pantomime of participant 03 to represent a small human figure (see Figure 1(2)). 
Hence, taking into consideration the rectangle/square shape that the participants appointed to a man’s 
figure, the performance of this sign represents the imaginative upper side of these shapes. In addition, 
the word “menino” (boy) belongs to the labio-nasal words that combine with the vowels /e/ and /i/ to 
denote living beings and elongated/small referents. Such linear representation is also performed in the 
signing of the HOUSE, in which the B-Handshape is mapped to the triangular and flat shape of a roof.

Figure 16: Shared iconicity for “water” (sea, lake)

As the story deploys, the reader maintains a close relationship to the characters (the birds, the 
boys, the snake, etc.), for the image design involves variation in visual angle and focalisation. For 
example, in scene 02, the focus is on the pointing of the bird, as this gesture is positioned in the centre 
of the image (Figure 14). Then, the green bird is drawn as flying, in contrast to the pecking of the white 
one at the right side of the image. In other words, the image recreates part of a structure - the indexing 
that SLs frequently use - calling the signer to reproduce it: BIRD-FLY (body shift and eye gaze to the left) TO-POINT. 
Both interpreters actually used it, which means that the image saliently reinforced its occurence. In 
this reproduction, the sign BIRD was signed with the B-Handshape by both hands, imitating the open 
winds and the bird’s flying motion, an imitation different from the one that can be performed for the 
white bird, which requires the sign BEAK to imitate its pecking. 

Such gesture reproduction also happened in scene 05, where one of the characters is facing 
the reader ‘front on’ with his palm touching his cheek so as to indicate the emotion of “surprise mixed 
with fear” (Figure 15). Both interpreters signed the depicted gesture, using non-manual features and 
mouthing /o/ to express the character’s emotion.

In scene 06, the water tank in the middle of the lake is depicted in the centre of the image, and 
the boys who look at it are drawn smaller than it. For signing the water tank, the interpreters used the 
5-Handshape curved to represent the cavity of the water tank and its real-world shape. The water tank 
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was also signed in the last two scenes, in which the snake disappears and the gold remains untouched 
inside it. Both interpreters signed first the WATER sign (as the topic of the sentence), which also shares the 
same iconicity across SLs (the sea or lake water, not the drinking water) as it represents the wavy surface 
of it (Figure 16), and then the sign MIDDLE, which met a universal iconicity in terms of its location and 
movement (but not in terms of its handshape). This openness of WATER seems to agree phonologically 
with the open phonology of the vowel /o/ in the “water” words (across the three languages).

Table 8: Signed phonemes of the Gold story

Table 8 summarises the shared iconicity of the target items in this second story. Overall, the 
classifier constructions dominated in the action scenes representing entities acting (e.g., the boys, the 
snake). In the passive scenes, in which nature dominates, the 5-Handshape was preferred. 
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Discussion

The present study shows that certain phonological mapping exists across language modality, 
which can be used in the construction of wordless picturebooks, especially when the latter serve as 
instructional material for SLs. When the source of a picturebook is a written narrative - currently the most 
frequent practice in the production of SL learning materials - the study demonstrates how phonological 
symbolism may function in the creation of its imagery. Firstly, the analyses suggest semantic differences 
among the two stories that depend on the ratio of phoneme categories. As the first story contained 
more labial consonants, it denoted meanings of activity and intention, whereas the second story, as 
it contained more velar consonants, it referred to entities (human and animals) and natural elements. 
This second story appeared more “passive” due also to the fact that there was a higher ratio of nasals, 
which referred to meanings of negativity and nature. Hence, data confirmed the hypothesis that plosive 
sounds, such as the labial consonants of the first story, connect with an active state, whereas the nasal 
sounds with negative feelings and low activation/passivity (Auracher et al., 2011).

Figure 17: Visual analogy among graphic density and the 5-Handshape in the TREE 

Note: The graphic image used in Nobile (2015). The fingers of the 5-Handshape correspond to the dense set of 
spikes, and the palm centre, to the roundish core of the graphic. In particular, the 5-Handshape corresponds to 
the density of the branches and foliage of a tree. 

Concerning the labial consonants, there was also a clear indication that the meaning of activity is 
expressed with the central vowel /a/; and the meanings of entities and/or edges (e.g., an arm/leg of a 
person; a bird’s wing) with the vowels /e/ and /i/. This phonological linearity was shown to be mapped 
to the linearity of the 5-Handshape, B-Handshape, and of the CL-V. Since the indigenous villages 
maintain a strong and close relationship with nature, the word “forest” appeared frequently in both 
stories, which, again, explains participants’ choice as a keyword. In fact, the study demonstrated that 
the velar and nasal words “forest”, “tree” and “branch” (e.g., mata, ka, galho) seem to activate open 
structures, such as the 5-Handshape and the CL-C that, in turn, may correspond to both angular and 
round-like referents. For example, the similar manual representations of the word “forest” indicate that 
people may perceive the forest by the density (and hence, quantity) of its foliage or trees. Interestingly, 
Nobile (2015) found that dense graphic features (e.g., a dense set of concentric spikes) correlate 
with nasal consonants, which in Portuguese and Kaingang appear in the nasal words of the “forest”. 
Following Taub’s (2001) analogue-building model, the 5-Handshape of the sign FOREST (across SLs) 
is easily mapped to the density of the trees’ branches/foliage (Figure 17). Moreover, Parisi and Pavani 
(2011) demonstrated the vowel /a/ to associate with dense angularity, to dodecagons in particular, 
which, geometrically, approximate the cycle. The “forest” and “tree” words carry the vowel /a/, which 
the participants perceived as angular (see Appendix D). 
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Figure 18: The geometric perception of the human figure

Apart from the forest, there were more meanings mapped to angular and linear geometric shapes. 
For example, the human figure, especially the masculine (as expressed in the words: “Guarani”, “man”, 
“father”) was connected to square and angular forms, a finding that agrees with Liu and Kennedy 
(1993, 1994, 1997), and Liu (1997), who found the words “father” and “a standing person” to connect 
to the square shape. This linearity is also evident in the selection of the CL-V for the representation of 
the walking figure of the boys. Thus, the CL-V imitates the walking legs due to a shared mental image 
of a vertical body. In contrast, this classifier becomes a closed phoneme, when it imitates a bent body 
while sitting, climbing, and so on. In SLs, the vertical body is perceived and represented as linear using 
the index handshape (Figure 18) or the B-Handshape (as aforementioned). Linearity and angularity 
was also indicated in the meanings of hunting, demons, and enemies (see Appendix C), a result 
that also corroborates previous research, in which threat, badness and aggressiveness are carried in 
diagonal, angular and linear forms (ARONOFF, 2006). 

By using the frequency of phonemes as the independent variable, the study avoided the subjectivity 
necessarily arising when interpreting a text. However, the sample concerning the pantomimes and the 
perceived geometrical properties of the words was small, therefore caution should be given to the 
generalisation of its findings. In line with this, the study did not aim at finding systematic aspects in 
how the participants depicted the target words in pantomime. It did not aim either at determining the 
inherent meaning of single phonemes. Rather, it studied subtle iconicity with the scope to show that 
phoneme differences have an impact on how readers perceive a text and form imagery in the making 
of children’s visual books. It focused on examining the visual image produced by the pantomime and 
the perceived shape, and on comparing it with the visual image of SLs and of the picturebook. In doing 
so, the study demonstrated that there is certain similarity and/or even systematicity in the phonological 
form of the signs across the SLs and the produced pantomimic gesturing. This systematicity appears 
in the content of the images, which were created by non-signers (the illustrators of the project) based 
on the reading of a story.
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Hence, the study showed that the higher frequency of a given phoneme is more likely to be 
noticed by the readers. This finding also shows that a higher frequency of certain phonemes may 
lead to a ‘prominence index’ for these phonemes, which, in turn, may link to certain prominent 
mental representations too. For instance, the higher frequency of the velar and nasal words of 
the “forest” and the “trees” led to the dominance of the green colour and the trees throughout 
the picturebook (as passive scenes). The tree images then allowed the production of signed 
structures, quite similar across the SLs (e.g., the trees bending because of the wind; the tree 
branch; climbing a tree). In fact, their signed performance was reproduced with great analogy 
to the content of the images. 

Thus, the study suggests that the higher frequency of certain sound structures may connect to 
certain signed representations, which the design of children’s picturebook can take into consideration, 
since the 2D image must relate to the 3D materialisation of SLs. When a deaf child looks at the image-
page of a picturebook, he/she will use the signing space analogically to reproduce the content of 
that image. Thus, designing an image, the iconic properties of the sign can be made salient so as 
to activate on-line lexical processing. Hence, the way the signing is performed (whether the hand 
imitates the performance of an activity; portrays an entity; draws the outline of an object, etc.) needs to 
be reconsidered in relation to the image drawing techniques (motion perspective, aerial perspective, 
etc.), and the perspective of the signer. As it was shown, the experience viewpoint of certain images 
requires complex syntactic phrase skills (e.g., role shift, classifier constructions), which deaf children 
manage to develop around ten years old. 

The next phase of this project is, firstly, to examine such relationships by basing the signed 
performance on a written text only, read by deaf and hearing participants, without relying on the images 
of a picturebook. Secondly, the project aims at registering the signing performance of deaf children 
while reading a wordless picturebook, with the scope to compare their linguistic structures with those 
produced by adult signers (deaf and hearing). 

Appendix A: Interview questions 

1. Overall, how do you feel after reading this story? Why?

2. After reading the text, what are the parts of the story that you remember the most?

3.  Write 10 words that relate to these parts. List them in order of importance to you. 1: most 
important - 10: less important (Do not include the proper names mentioned in the text: for 
example, Tupana, Ci, Curupira).

4.  Can you indicate a geometric shape for each selected word? Write the word and its corresponding 
shape.

5. What motivated you to choose this shape (for each word)? Can you explain?

6. Can you produce a pantomime for each chosen word?

7. What motivated you to create this pantomime (for each word)? Can you explain?
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Appendix B: Participants’ words 

Vowel words (n = 14)

Consonantal words (n = 41)

Appendix C: Frequent words in the two stories 

Frequent vowel words in the Curupira story 
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Frequent consonantal words in the Curupira story

Frequent words in the Gold story 
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Appendix D: The shapes of the words 
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Appendix E: Scenes of the Gold story
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