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Abstract: The study of iconicity, i.e., of a link between form and meaning in a word based on similarity,
has gained increased attention in recent years. Although recent research has shown an important
role of iconicity for first language acquisition, its role for the second language (L2) acquisition is
still unclear, neither is it understood how the perception of imitative words depends on their iconic
expressiveness. We applied a multivariate experimental plan with repeated measurements and
experimental and control stimuli to study visual recognition of English iconic (imitative) words at
four stages of de-iconization (SDs) by native speakers of Russian (N = 106) using a lexical decision
task. The participants were presented with an experimental stimulus and had to decide as rapidly
as possible whether a visually presented letter string was a word or not. The method of diachronic
evaluation was used to group the pre-selected imitative words into four categories where SD-1
words are the most vivid imitative words with an evident (iconic) link between form and meaning,
and SD-4 words are the words which have lost this link in the course of language (semantic and
phonetic) evolution. The findings have revealed that proceeding speed and accuracy rates are strongly
connected to SDs: the less iconic (imitative) a word is, the faster and more accurately it is recognized;
most iconic words (SD-1) are characterized by the slowest RTs and lowest accuracy rates. The results
suggest that iconicity does affect visual recognition of imitative words by second language learners.

Keywords: de-iconization; iconicity; second language perception; L2; lexical decision; psycholinguis-
tics; psycho-semantics

1. Introduction

The present research is conducted following the framework of iconicity studies. Iconic-
ity is the resemblance-based mapping between aspects of a word’s form and meaning.
Iconic words encompass onomatopoeic words (like cuckoo or splash), mimetic words
(mumble, bubble), phonoaesthemic words (glimmer, glow, glisten [1]), and ideophones [2].
Such words are believed to constitute a minority in the language [3]. However, the recent
research [4,5] has shown that iconic words are by no means language marginalia. The facts
that (1) they are found in languages all over the globe [6], (2) in ancient and reconstructed
languages [7], (3) in invented languages [8] and (4) in child speech [9–11] suggest that
iconicity is a fundamental aspect of the human communicative system. Moreover, an iconic
stage is believed to be an integral part of language ontogeny and phylogeny [12].

Psycholinguistic experimental research on iconicity focuses mainly on the investiga-
tion of the perception of imitative words of unrelated languages, especially those unknown
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to the participants, and stimuli are mostly presented aurally [13,14]. This research is aimed
to investigate the imitative words’ visual recognition parameters and, thus, speculate on
the topic of iconicity application in second language (L2) teaching. Iconicity is assumed
to facilitate L2 word learning [15–17]. This assumption is based on the universality of
imitative words which eases their understanding without prior knowledge [18], and inborn
cognitive abilities of any human to coin and decipher iconic elements of the language [19].

However, psycholinguistic research on iconicity often ignores two important problems
in its (possible) application. Firstly, it concentrates mainly on audial perception of iconic
words [13,16,20], whereas in a real-life situation, L2 learners often have to deal with various
kinds of written materials. Nevertheless, experimental studies on visual perception of
iconic words are scarce [21]. Secondly, iconic words themselves are not homogeneous. Both
their form and meaning change over time due to systematic language transformations
affecting all its vocabulary [22]. However, the extent of these transformations varies across
different words. To that end, words with a different degree of de-iconization co-exist at
the current stage of language evolution. Some words are more iconic and others less, i.e.,
exhibiting the loss of iconic (imitative) quality and, consequently, a weaker resemblance
between form and meaning.

The results of our previous research using the lexical decision method [23] revealed a
significant time delay in the visual recognition of iconic words in comparison with non-
iconic words, both in the subjects’ native language (Russian) and in their foreign language
(English), regardless of their age and level of foreign language proficiency (N = 148). We
suggested that the recorded delay is associated with the cognitive complexity of recogniz-
ing iconic words, which requires processing of not only semantic information, but also
decoding the figurative message involving additional information proceeding and energy
resources consumption. However, the degree of de-iconization [22] was not included in the
experimental design, which might have been a confounding variable interfering with the
results. The present study is designed to overcome this gap by including words at different
stages of de-iconization.

Recent research has provided strong evidence for an important role of iconicity in
all language domains [12,19,24]. Our study adds to the existing body of psycholinguistic
research on iconicity in L1 and L2 visual recognition and written language acquisition.
Some previous research has demonstrated that iconic words contribute to early vocab-
ulary acquisition. Imai and Kita [10] found that the ontogeny stage is paramount for
the development of speech competence and occurs in the pre-speech phase of children
irrespective of their ethnic origin or cultural environment. These findings support the
cross-modality hypothesis, according to which cross-modality forms a basis for language
acquisition, i.e., all children go through an iconic (onomatopoeic, imitative) stage in their
speech manifestation.

Along the same lines, a recent neurophysiologic study [9] demonstrated that 11-month-
old children exhibit a high selective sensibility towards iconicity. The cross-modality
hypothesis goes together with perceptual-motor analogies which ease the acquisition
of iconic words and facilitate communication [25]. It was found that the more iconic
the words are, the earlier they are learned by younger children [11]. Iconic words are
also produced in conversation more often by both children and adults in child-directed
speech. Iconicity is assumed to have such a positive effect at the earliest stages of language
acquisition as it allows to eliminate referential ambiguity and to match sensory–motor
linguistic processes of hearing and pronunciation [26,27]. Interestingly, the sensibility
towards aurally perceived iconicity increases with age and mental development of a child
and suggests the cumulative effect of linguistic experience [28]. This effect allows the
didactic use of iconicity—iconic signs facilitate communication and language learning as
they appeal to basic fundamental psycholinguistic processes [29].

Furthermore, the cross-linguistic universality of iconism demonstrated by the exten-
sive research on comparative phonosemantics [2,6] suggests the presence of certain easily
recognizable sound–meaning mapping patterns, which may contribute to second language
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vocabulary acquisition [30]. Some research [31,32] has shown that iconicity facilitates the
understanding and memorizing of foreign words. Revill et al. [14] results demonstrated sta-
tistically reliable sensitivity in native speakers of English to aurally presented iconic words
of a foreign language. Furthermore, it has been demonstrated that foreign iconic words
are perceived and recognized better than non-iconic ones [33]. Another neurolinguistic
research [34] provided empirical evidence for the neural basis of iconicity. The subjects
showed the association between an aurally presented syllable and certain visual size. The
results indicated faster and better perception under the congruent condition.

Research on visual perception of iconic words has been underrepresented in the sound-
symbolism literature so far. Lockwood et al. [13] studied how Dutch speakers learned
real Japanese sound-symbolic words with their actual and semantically opposite transla-
tion. The real meaning of the words showing cross-modal correspondences facilitated the
learning. A subsequent forced choice task revealed that the participants were sensitive to
iconic cues in ideophones, choosing the right translation from two opposite alternatives.
There are another empirical data suggesting that visually perceived iconic words are un-
derstood faster and better than non-iconic words, even when they are not read aloud. This
suggests that iconicity implicitly influences the evaluation of words’ meanings [35]. Later,
Monaghan and Fletcher [21] conducted a psycholinguistic study using an experimental
design with a visual stimuli presentation of non-words investigating whether individual
phonemes or phoneme features are best accounted for iconicity effects; according to their
results the operation of individual phoneme to meaning relations is more important than
cross-modal associations between sound and meaning.

Our study aims to advance our understanding of cognitive mechanisms of the visual
recognition of English iconic words by L2 learners. Furthermore, we attempt to clarify the
role of iconicity in L2 vocabulary learning. The results of the above-mentioned studies
suggest the potential advantage of iconic words in lexical acquisition cross-linguistically, so
recent research has been focused on measuring iconicity in the lexicon [36], at behavioral
levels [37], in the perception and comprehension of iconic forms [38] and on system-wide
levels [39]; however, there was no distinguishing difference between different groups of
iconic words using criteria of de-iconization. The results of the present study enable us to
identify the extent of iconic learning advantage, namely whether some particular groups
of iconic words are easier to recognize and, hence, easier to learn. We build on the previous
research by comparing the speed and accuracy of iconic words’ visual recognition using
the lexical decision task, but now we take into consideration their de-iconization stage. Our
research hypotheses are that (1) iconic words would differ from non-iconic words in the
speed and accuracy of their perception; (2) iconic words at different de-iconization stages
would be recognized with different speed and accuracy; (3) there will be a gradation in the
above-mentioned parameters between non-words, iconic words at different de-iconization
stages, and non-iconic words. To test these hypotheses, we developed a multivariate
experimental plan with repeated measurements, experimental and control stimuli and
took into account interfering variables to maintain the internal validity of the experiment.
The results of the present research allow to gain an insight into the role of iconic words
in the language system and the cognitive mechanisms of their visual recognition, and to
speculate on the topic of how iconicity may facilitate L2 word learning.

2. Materials and Methods

We replicated our previous study [23] using the lexical decision task [40]. However,
the stimuli selection procedure was designed to overcome the shortcomings of the previous
research. Specifically, to uphold internal validity of the experiment, all stimuli were
controlled for length (monosyllabic), grammatical category, morphophonological structure
and frequency. The experimental target stimuli were also controlled for their degree
of iconicity loss and contained four groups of imitative words (8 words per group). The
groups of non-imitative stimuli (32 words) and non-words (64) were used as control stimuli.
The announcement of the experiment was sent out in an electronic form to graduates of the
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linguistic faculties of Russian universities. For the participation in the study, subjects were
selected using a random selection method. These were the participants who met the set
criteria of age, non-bilingualism, sufficient language proficiency in English and an absence
of obstacles for taking part in the computerized study on time reaction during semantic
stimuli visual recognition. The intended sample size was 100 participants since such a
number of participants is considered as more than sufficient to obtain valid data using a
multivariate experimental plan with repeated measurements [41]. A total of 106 native
speakers of Russian (35 m, 71 f), aged between 18 and 50 (M = 23.75 years), participated
in the experiment. All participants were asked to provide proof of their English language
proficiency in the form of TOEFL, IELTS, PTE, CAE, etc. Participants gave their written
informed consent prior to participating in the study, reported taking no medications that
could potentially affect their reaction time, confirmed absence of mental, psychiatric or
neurological disorders and having normal or corrected-to-normal vision. Each participant
was financially compensated with 1000 RUB upon completion of the experiment. All the
information and data exchange between the experimenters and the subjects took place
remotely via email correspondence in connection with the current pandemic situation.

For imitative stimuli, the stimuli selection was performed according to the following
steps. We selected words marked as ‘imitative’, ‘onomatopoeic’, ‘mimetic’, or ‘echoic’
in the etymology section of the Oxford English Dictionary (OED), the 3rd online edition
(altogether 1078 tokens). After the exclusion of words marked as “dialectal” and “obsolete”,
a list of one-syllable imitative words was formed, which was divided into four groups
according to words’ SDs. The division was conducted using the method of diachronic
evaluation of the imitative lexicon [7,22]. Table 1 sums up the criteria for distinguishing
iconic words at four different SDs.

Table 1. Criteria for the classification of imitative words according to de-iconization stages (from
Flaksman, 2015).

Factors/SDs SD-1 SD-2
SD-3

SD-4
a b

System integration – + + + +
Significant regular sound changes – – + – +

Semantic shifts leading to loss of the
original meaning – – – + +

Out of the 1078 total sound-imitative stimuli, eight words were subsequently selected
for each respective SD. The mean word frequency of the experimental stimuli was cal-
culated by using the standardized measure of frequency per million words in OED. The
stimuli at four SDs have the following mean word frequency: SD-1—0.063; SD-2—0.075;
SD-3; SD-4—0.375. The mean overall frequency of the iconic words constitutes 0.222.

The group of non-imitative stimuli was used as a control group (32 words), which
contained monosyllabic non-iconic words with a mean frequency of 0.8. Another control
group included non-words (64 words) constructed according to the English phonotactic
rules. Each non-word stimulus matched a corresponding experimental and non-imitative
item in terms of their segmental composition. Thus, a set of data contained a total of
128 items per participant (32 target stimuli and 64 control stimuli). Table 2 presents a total
set of words and non-words used in the experiment.
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Table 2. Experimental Stimuli.

Stimuli Type Words Corresponding Non-Words

SD-1 1 Bom, fie, heck, hem, ouch, phut, pooh, twee Bemn, vea, sutt, shen, audge, fepp, tir, quow

SD-2 1 Bleep, buzz, chock, frizz, hiss, hoot, puff, thud Blait, dozz, jott, threzz, thoss, saipe, cuth, seb

SD-3 1 Bib, claque, clock, fluff, gag, miff, hock, swarm Dibb, plark, clat, freff, gubb, nith, thop, thwane

SD-4 1 Craze, funk, mot, rook, rut, sow, stun, touch Preeze, shunck, nair, lart, lupp, shoy, stamn, kidge

Non-iconic words

Balm, box, fir, frost, glen, heel, helm, hilt, hood,
hoof, lad, lamb, leash, lid, morph, palm, pear, pen,
perch, pike, pons, pore, reel, shah, shrine, shy, silt,

sock, stab, steak, twig, wig

Baine, gecks, fow, shrast, drem, hile, selm, thult,
shud, shoof, rabb, lenn, reesh, lub, norph, parn,

kuy, kem, toudge, pite, kinze, cair, lile, thar,
shrewn, fuy, shilk, thop, speb, steat, twed, wib

1 Iconic words.

The lexical decision task was used as an experimental data collection tool. The
participants were sent the software distributive and detailed instruction on installation
and participation by email after processing their personal data, confirming the level of
English language proficiency and the absence of obstacles to taking part in the study. They
used a personal computer with the pre-installed computer system “Longitude” (Software
Longitude, Version 19, production of LLC “Longitude”, St. Petersburg, Russia) [42]—
a software elaborated for automated stimuli exposition in a randomized order during
psychological experiments, in our case allowing the mathematical data collection on the
accuracy, speed and errors of each stimulus recognition for each participant. As soon as
participants completed the experimental session, each participant sent the file with his/her
results by email to the research group. After checking the time and the date of the session
completion and the absence of repeated attempts to pass the session (learning control
and biased data), the participant received financial compensation. Data analysis was
performed using the IBM SPSS Statistics 25 (IBM Corp., released 2017, IBM SPSS Statistics
for Windows, Version 25.0, Armonk, NY, USA). The performance measures were response
time, number of error responses, and number of delayed responses. The distribution of the
measures for iconic words at four different SDs, non-iconic words and non-words were
compared using the chi-square test. To compare the time of reaction, the mean reaction
time for iconic and non-iconic words was calculated for each participant; the repeated
measures design was used for this purpose. The Student’s t-test for dependent samples
was used to make the comparison. To check the influence of the stage of de-iconization
of the stimuli on the time taken to recognize them, the generalized linear model (GLM)
repeated measures procedure was used. To determine the differences between the time of
the reaction to non-iconic and iconic words, the simple contrast method was used.

The participants were presented with visual instructions on the screen. Their task
was to identify, as quickly and accurately as possible, whether the visually presented
stimulus was either a word or non-word by correspondingly pressing one of the two
designated buttons on the keyboard. The training session, where participants worked
through 10 words and 10 non-words presented in random order, preceded the experimental
one. The experimental and control stimuli (non-imitative words and non-words) were
presented in random order one by one on a PC screen with responses collected from the
keyboard. A timeout was set at 1000 ms.

3. Results

During the experiment, a total set of 6784 stimuli (32 target words × 106 participants)
was presented to all the participants. Table 3 and Figure 1 show the distributions of correct
responses (true) and errors/delays for all the categories of stimuli–iconic words (SD-1 to
SD-4), non-iconic words and non-words.
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Table 3. Crosstabulation table for “Parameter” × “Precision” × “Stimuli type”.

Parameter
Precision

Total
Delay True Error

Non-iconic words
Count 103 2411 878 3392

% 3.0% 71.1% 25.9% 100.0%

Non-words
Count 231 5180 1373 6784

% 3.4% 76.4% 20.2% 100.0%

SD-1
Count 33 440 375 848

% 3.9% 51.9% 44.2% 100.0%

SD-2
Count 31 496 321 848

% 3.7% 58.5% 37.9% 100.0%

SD-3
Count 34 577 237 848

% 4.0% 68.0% 27.9% 100.0%

SD-4
Count 33 525 290 848

% 3.9% 61.9% 34.2% 100.0%

SDs in total
Count 131 2038 1223 3392

% 3.9% 60.1% 36.1% 100.0%

Mathematics 2021, 9, x FOR PEER REVIEW 7 of 14 
 

 

To control the effect of the type of SD-stimuli (parameter) on word recognition 

time, the generalized linear model (GLM) repeated measures procedure was used; we 

fitted the model with the fixed factor parameter (5 levels: non-iconic words, SD-1, SD-2, 

SD-3, SD-4) and time (ms) as a dependent variable (see Table 5).  

Table 5. Mean recognition time (in ms) and standard deviation for different stimuli types. 

Type of Stimuli Mean Std. Deviation N 

Non-iconic words 668.5329 53.49722 106 

Non-words 688.6590 52.48430 106 

SD-1 700.2173 71.27646 106 

SD-2 689.0211 63.36702 106 

SD-3 694.6380 72.27386 106 

SD-4 670.7598 64.02504 106 

A statistically significant main effect for the parameter was found (F (4; 102) = 

15.987; p < 0.0001). The time of stimuli recognition significantly depends on the stimulus 

type. The effect is large: partial eta-squared = 0.385, explaining 38.5% of the reaction time 

variance. 

 

Figure 1. Word recognition time (in ms) depending on the type of stimuli. 

Figure 1 demonstrates the mean time (in ms) of word recognition for all stimuli 

groups, including non-words. The word recognition time increases with the increase in 

the iconicity of a word, i.e., the more iconic a word is, the slower the recognition time. To 

determine the differences between the time of the reaction to non-iconic (Non-SI as indi-

cated on Figure 1) and iconic words, the simple contrast method was used, comparing the 

first level of the factor parameter (words) with each of the subsequent levels (SD-1, SD-2, 

SD-3, SD-4). The results are shown in Table 6. 

Figure 1. Word recognition time (in ms) depending on the type of stimuli.

The difference in response accuracy between iconic and non-iconic words is statisti-
cally significant (χ2 (2, N [In this case N is an amount of reactions (see Table 3). The number
of participants is N = 106] = 6784) = 91.274, p < 0.0001); the response accuracy for iconic
words is lower than that for non-iconic words. The effect was tested for each of the four
types of SD stimuli. It turned out to be statistically significant for the groups SD-1 (X2 (2,
N = 4240) = 115.90, p < 0.0001), SD-2 (X2 (2, N = 4240) = 50.872, p < 0.0001), and SD-4 (X2 (2,
N = 4240) = 26.803, p < 0.0001). For the group SD-3, the result is not statistically significant
(X2 (2, N = 4240) = 3.974, p = 0.137). All four groups of iconic words differ significantly
from each other in terms of response accuracy (X2 (6, N = 3392) = 52.113, p < 0.0001); SD-3
words have the highest response accuracy rate (68.0%), SD-1—the lowest one (51.9%).

The response accuracy for non-words was compared with that for both iconic and
non-iconic word groups. The response accuracy for non-words turned out to be higher
than that for both iconic (X2 (2, N = 10,176) = 307.507, p < 0.0001) and non-iconic words
(X2 (2, N = 10,176) = 41.961, p < 0.001). We used a repeated measures design to calculate
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the mean reaction time for iconic and non-iconic words for each participant. Only correct
responses were included into the model. Table 4 presents the results of the paired samples
t-test; the difference between the two groups is statistically significant (t = 6.296; df = 105;
p < 0.0001).

Table 4. Descriptive statistics for reaction time for iconic (SD) and non-iconic words.

Pair 1 Mean N Std. Deviation Std. Error Mean

Time_words 668.5329 106 53.49722 5.19611
Time_SD 688.6590 106 52.48430 5.09773

To control the effect of the type of SD-stimuli (parameter) on word recognition time,
the generalized linear model (GLM) repeated measures procedure was used; we fitted the
model with the fixed factor parameter (5 levels: non-iconic words, SD-1, SD-2, SD-3, SD-4)
and time (ms) as a dependent variable (see Table 5).

Table 5. Mean recognition time (in ms) and standard deviation for different stimuli types.

Type of Stimuli Mean Std. Deviation N

Non-iconic words 668.5329 53.49722 106
Non-words 688.6590 52.48430 106

SD-1 700.2173 71.27646 106
SD-2 689.0211 63.36702 106
SD-3 694.6380 72.27386 106
SD-4 670.7598 64.02504 106

A statistically significant main effect for the parameter was found (F (4; 102) = 15.987;
p < 0.0001). The time of stimuli recognition significantly depends on the stimulus type. The
effect is large: partial eta-squared = 0.385, explaining 38.5% of the reaction time variance.

Figure 1 demonstrates the mean time (in ms) of word recognition for all stimuli groups,
including non-words. The word recognition time increases with the increase in the iconicity
of a word, i.e., the more iconic a word is, the slower the recognition time. To determine the
differences between the time of the reaction to non-iconic (Non-SI as indicated on Figure 1)
and iconic words, the simple contrast method was used, comparing the first level of the
factor parameter (words) with each of the subsequent levels (SD-1, SD-2, SD-3, SD-4). The
results are shown in Table 6.

Table 6. Comparison of the reaction time for words and target stimuli.

Tests of Within-Subjects Contrasts

Parameters Type III Sum
of Squares df Mean Square F Sig. Partial

Eta-Squared

SD-1 106,413.288 1 106,413.288 26.847 0.000 0.204
SD-2 44,495.353 1 44,495.353 18.244 0.000 0.148
SD-3 72,236.463 1 72,236.463 30.501 0.000 0.225
SD-4 525.671 1 525.671 0.177 0.674 0.002

Thus, the time of the reaction to groups SD-1, SD-2, SD-3 is significantly longer than
that to non-iconic words; the time of the reaction to SD-4 is not significantly different from
that to non-iconic words.

The time of the reaction to the group of non-words was compared with that to groups
of iconic and non-iconic words. The GLM repeated measures and the simple contrast
method were applied to compare the first level of the factor parameter (non-words) with
the other five groups (non-iconic words, SD-1, SD-2, SD-3, SD-4). Table 7 demonstrates the
significant effects for groups of non-iconic words, SD-2 and SD-4 words.
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Table 7. Comparison of the reaction time for non-words and target stimuli.

Tests of Within-Subjects Contrasts

Parameters Type III Sum
of Squares df Mean Square F Sig. Partial

Eta-Squared

Words 140,677.420 1 140,677.420 71.927 0.000 0.407
SD-1 2387.240 1 2387.240 0.511 0.476 0.005
SD-2 26,938.877 1 26,938.877 8.328 0.005 0.073
SD-3 11,300.002 1 11,300.002 2.753 0.100 0.026
SD-4 124,004.242 1 124,004.242 27.187 0.000 0.206

The mean reaction time for the group of non-words is significantly longer than that
for the groups of SD-2 and SD-4 words; the mean reaction time for the groups of SD-1 and
SD-3 words, however, is not significantly different from that of non-words.

4. Discussion

In this study, we used 32 key stimuli to investigate how Russian speakers perceive
visually presented English iconic words at different de-iconization stages in comparison
with non-iconic words and non-words. Our original research hypotheses were supported as
we learnt that iconic words differ from non-iconic words in the speed and accuracy of their
perception; iconic words at different de-iconization stages are recognized with different
speed and accuracy; non-words, iconic words at different de-iconization stages, and non-
iconic words are perceived differently by L2 learners. The conducted psycholinguistic
experiment led to the following major findings:

(1) Visually presented iconic words exhibit a significant difference from non-iconic words
in their recognition by the research participants;

(2) There is an interdependence between the SDs of iconic words and such parameters as
the speed and accuracy of their recognition;

(3) The gradation between the least and the most de-iconized iconic words is perceived
by non-native speakers, which may affect L2 acquisition.

Finding 1: Visually presented iconic words exhibited a significant difference from
non-iconic words in their perception by the research participants. As demonstrated by
Figure 1 and Table 5, iconic words (at all SDs) differ from non-iconic ones in the way they
are perceived. Our previous research on visual perception of iconicity, by the method of
lexical decision, also revealed a statistically verified difference in speed and accuracy of
recognition of iconic and non-iconic words in favor of the latter [23]. We interpreted these
results as being the consequence of the cognitive complexity of the processing of iconic
stimuli. However, we did not consider SDs in our analysis, which could have influenced
the results as a confounding variable. Indeed, the findings of the present study have
demonstrated a direct connection between a word recognition time and its iconic features.

We suggest the following explanation for the observed tendency of delay in the
recognition of iconic words. The first factor at play might be the cognitive mechanisms
of visual perception of iconic stimuli. Traditionally, these mechanisms are explained by
synesthesia and cross-modality conceptions [43–45]. However, these conceptions could
be fully applicable to the interpretation of the results of the experiments focusing on the
auditory, not visual perception of iconic words [46]. In addition, Deroy and Spence argue
that synesthesia could hardly be coordinated with other cross-modal correspondences [47].
This supports the assumption that visual cognitive processing of semantic and sensual
information could compete [48].

Furthermore, such factors as the previous linguistic and language learning experience
of the recipients might have influenced visual recognition of iconicity as well. In our
experiment, iconic words were, in general, less frequent (0.222) than non-iconic ones (0.8).
Not only are they not commonly found in general texts types, but they also might go
beyond the lexical experience of the participants. As speakers of other languages, they
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had little chance to see English iconic words in writing before the experiment, not only for
the reason of lower frequency of iconic words, but also because of iconicity itself. Being
iconic and, therefore, expressive, such words are more common in oral than in written
speech. Moreover, iconic words, if they do appear in literature, are often used not to convey
a particular meaning, but to create special emotive coloration [49]. This might account
for increased time and inaccuracy in the recognition of iconic words in comparison with
non-iconic ones. This could be explained by the fact that words containing complex or
inconsistent matches between spelling and sound are harder to read than words where
these conformities are traditional and familiar for a reader [50].

Conversely, non-iconic words were recognized faster and with lower error rates.
It is noteworthy that reading is a skill automatized in the process of training; reading
skills and ability to recognize written words improve with the expansion of the learner’s
vocabulary [51]. It is in line with the orthographic prediction error model, which describes
the dependence of visual recognition on the internal (i.e., contingent on the previous
knowledge or the context) visual orthographic expectations based on a rather extensive
lexicon [52]. Furthermore, the high reading speed in adults (suggesting the high efficiency
of the visual and orthographic processing of words) is argued to be based on the system
of prognostic coding [53]. These factors might have accelerated the recognition of non-
iconic words, that might be more familiar to the participants. It should be noted that
in the process of language evolution, imitative words, along with the loss of iconicity,
acquire typical spelling structures, so that in the process of their identification, there is no
mismatch between spelling and pronunciation. It is known that word recognition refers to
the processes of understanding sounds and meanings of words and assumes the extraction
of phonological information [54]. In our case, words related to SD-4 and non-imitative
words are comparable in the parameters of typical spelling and semantic structures, which
determines the relatively high speed of their recognition.

To summarize, there could be two major reasons why Russian speakers perceive
visually presented English iconic words more slowly and less precisely than non-iconic
ones. First, cognitive mechanisms of processing semantic and sensual information in
iconic words presumably compete. Second, iconic words normally fall outside the written
receptive vocabulary size of language learners, which impedes the recognition of such
words. To further explore this effect, we looked at the peculiarities of the perception of
iconic words at different SDs.

Finding 2: There is a correlation between de-iconization stages of iconic words and
such parameters as the speed of recognition and the number of mistakes. The most iconic
(the least de-iconized) imitative words at SD-1 were characterized by the lowest accuracy
rate and the longest recognition time. The less iconic (more de-iconized) words (SD-2, SD-3,
SD-4) were recognized more accurately and faster, the results improving in accordance with
their SD. Thus, the comparison within the group of iconic words revealed the following
tendency: the higher the de-iconization stage of a word is, the faster and more accurately it
is recognized (the best results were shown by SD-3 and SD-4 groups; the worst results were
shown by SD-1 words—see Table 4). Overall, the speed of recognition was the highest for
non-iconic words and SD-4 iconic words, the lowest for non-words and SD-1 words (see
Figure 1, Table 7).

This effect could be explained by the diachronic (historical) development of iconic
words. Once coined, they have to be integrated into the language system in order to
function as its elements. The integration takes place at all levels—phonological (acquiring
conventional phonetic structure), morphological (acquiring inflectional morphology or
becoming a content part of speech—verb, noun, adjective, etc.—by conversion), and
syntactic (acquiring a syntactic function in a sentence). Poorly integrated imitative words
are interjections (or ideophones—in some languages [2]) often exhibiting violation of
phonotactic, phonological, etc., rules of a given language [5,55]. For this reason, SD-1
words are less likely to come up in formalized written context than more de-iconized
words in the same frequency band. They rather occur in the periphery genres of written
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language—fairy tales [8], comic books [56], fiction and fantasy novels [57]. Thus, the scope
of expected previous reading experience of the respondents might have included very few
SD-1 words, which hinders their visual recognition.

Once integrated, iconic words become subjected to all diachronic rules of a particular
language. Regular sound changes modify their form, and semantic shifts expand, transform,
and diffuse their meaning. Whereas for a non-iconic word such changes make no difference
(symbolic, conventional words remain symbolic and conventional in their essence no
matter how many form and meaning changes they have undergone), as these changes
weaken and finally eliminate the iconic form-meaning correlation in imitative words. The
latter cease to be iconic and become non-iconic.

The research revealed that the results of this gradual, step-by-step evolution are
clearly noticeable today. Our participants exhibited the recognition of this fundamental
evolutionary process (which is particularly well illustrated by Figure 1). Our results
revealed a clear tendency: the word recognition time increases with the increase in word
iconicity, SD-1 words are closest in this parameter to non-words.

All non-words used in the experiment are potential words of a language—they have a
phonologically legal form but no meaning. SD-1 words have their meaning ‘born’ from
their form (a strong iconic form-meaning association) and they are the novel elements
still being introduced to the language. Hence, we can draw a certain similarity between
them and non-words, which was corroborated by the results of the experiment. SD-2
words (buzz, hiss) are content words (verbs, nouns)—they are fully systemic (they have
inflectional morphology and syntactic function in a sentence) and, at the same time iconic
(they are perceived as ‘expressive’ and ‘depictive’). The better accuracy and speed of
recognition of SD-2 words compared to SD-1 words illustrates this transition. Historically,
the longer an iconic word exists in the language, the less iconic it becomes—the iconic
form-meaning correlation is being distorted by form changes (regular sound shifts OE
hlahhan> ModE laugh/la:f/) and meaning changes (clock ‘a hitting sound’ > ‘an object’).
SD-4 words (like touch) become indistinguishable from non-iconic words (sock, twig),
which is supported by the experiment results as well.

Thus, Figure 1 illustrates the phylogenic, evolutionary development of iconic words,
which is a gradual de-iconization (loss of iconic qualities in favor of symbolic, conventional
ones). The findings of the present study have demonstrated that the outcomes of this
ongoing, evolutionary process are clearly perceived by the respondents, and iconic words
differ by de-iconization stages not only theoretically, but also empirically.

Finding 3: The gradation between the least and the most de-iconized imitative words is
perceived by non-native speakers which may affect L2 acquisition. The experiment results
also demonstrated the universal nature of iconic words. Not only did native speakers of
Russian perceive iconic words differently from non-iconic ones (finding 1), but they were
also able to distinguish the subtle differences between their de-iconization stages (finding 2).
Yet, they had neither prior knowledge of the words’ etymologies, nor exposure to English
iconic words in their childhood. Thus, the inclusion of iconic words in foreign language
input (on condition that their de-iconization stage is taken into account) is likely to prove
effective. For instance, audially perceived iconic words, compared with non-iconic ones,
are more easily acquired by language learners, as iconic sound-meaning mapping facilitates
the logical as well as intuitional understanding (and memorizing) of meaning [25,58]. This
is predetermined by the logic of first language acquisition, iconicity being a fundamental
stage of language ontogeny [59].

Altogether, there are two main arguments for including iconicity into foreign language
teaching: (1) the ease of memorization of iconic words due to their expressivity and their
ability to trigger the interference of meaning from the word form; (2) their impact on the
acquisition of non-iconic words [19]. Previous research has revealed the role of iconicity in
language acquisition. However, it has focused mostly on first language acquisition (FLA),
while the role of iconicity in the area of second/foreign language acquisition remains
poorly understood. Interestingly, whereas the group of most iconic words (SD-1) facilitates
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the FLA process, it presents a certain difficulty for second/foreign language learners, as
demonstrated by the results of our study.

The observed effect could be partly explained by Krashen’s Acquisition-Learning
Hypothesis [60]. The role of linguistic input in FLA is dominant for language development,
i.e., children need to receive enough language input to acquire and learn their L1. The fact
is, that iconic vocabulary constitutes an essential part of this input, which is provided only
orally at the earliest stages of language acquisition. Children learn such words with ease as
the phonetic form of a word is directly linked with its meaning. Moreover, it was shown
that sound symbolism significantly improved the children’s’ ability to encode the semantic
representation of the novel verb and facilitated long-term retention of novel verbs [61].
Gradually, iconic vocabulary diminishes at a later stage of language development, giving
way to less iconic and more arbitrary lexis with its conceptualized learning. We assume
that most iconic words (SD-1) turned out to be the most difficult to process, as indicated
by the lowest accuracy and reaction speed because of their marginal status within the
sound-symbolic system of a language from both the syntactic and semantic perspectives.

Our findings raise a question about the role of highly iconic (SD-1) words in foreign
language acquisition. Not only do they not follow phonotactic constraints of a language,
but they are also not syntactically related to other items. As opposed to them, less iconic
words (SD-2–SD-4) are fully integrated into the language system. Still, they exhibit a certain
symbolism, i.e., their form reflects a meaning, for example, some consonant clusters refer to
certain properties. At the initial stage of English language learning, we suggest including
iconic words at the middle SDs (SD-2, to a lesser extent, SD-3). For example, monosyllabic
words with consonant clusters (phonaesthemes) have an expressive meaning (e.g., spl-
reflects suddenness, fl- is associated with quick, light movements, gl- refers to shining
visual phenomena). Phonetic training may also involve forming an association between
certain sounds and some elements or features (size, shape, etc.). As gestures complement
language development at the early stages of L1 learning, we also suggest performing iconic
gestures during the process of introduction and acquisition to new lexical items in a foreign
language classroom. As mentioned earlier, our findings suggest that the introduction of the
visually presented iconic words might be effective in L2 teaching and learning, but only
provided that the variation according to SDs is accounted for.

5. Conclusions

The results of the present research have added to our understanding of cognitive
mechanisms of the visual perception of imitative words. To maximize the reliability of
the results, we increased the number of stimuli pairs from 40 (in our previous research) to
64. We have obtained empirical evidence that the degrees of English words de-iconization
are recognized by Russian speakers. There is a statistically significant difference between
iconic and non-iconic words, and non-words in terms of recognition time and accuracy
rates. Moreover, there is a clear correlation between these parameters and iconic words’
SDs. This partly supports our hypothesis about the importance of taking into account SDs
of iconic words in L2 teaching and learning. Our further research is aimed to study the
recognition of Russian and English iconic words at different SDs by the respective native
speakers, as well as the neuronal basis of iconic words processing using EEG.

6. Limitations

The present study has certain linguistic imitations. The pre-selection of the research
material is based on the data obtained from etymological dictionaries. The method of the
diachronic evaluation of the imitative lexicon is fully applicable only to languages with a
well-recorded history. Words on SD-4 are “old” words which have lost both their original
form and meaning, and in modern synchrony they are indistinguishable from non-imitative
words. Thus, they are more likely to be detected in well-documented languages than in
languages with no written history.
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There are another two limitations in this study that could be addressed in future
research. Although the focus of our investigation was on Russian L2 learners, and we
had a large sample size of participants so that the results may be generalizable to other
native speakers, no control group of English native speakers was recruited. Next, given the
general low frequency of the written form of iconic words, future studies may regard the
possibility of stimulus presentation by combining both visual and auditory stimuli.
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