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Abstract. This paper is dedicated to an experimental study, that aims to identify
the effect of Sign Supported Speech on the optimization of teaching English
language to Bulgarian hearing impaired children. The study involves 32 deaf and
hard of hearing children (ages 9 — 11), divided into 2 equal-sized groups, one of
which underwent a 14-week communicative intervention. Receptive and expressive
skills were assessed in three domains: vocabulary, grammar, and pragmatics.
A significant effect of SSS on vocabulary (F (1. 29) = 7.52, p< .001, partial
n2 = 0.24) and grammatical (F (1. 29) = 6.29, p= .02, partial n2 = 0.21) knowledge
was identified. At the same time, the results of the pragmatic subtest showed no
statistical improvement after SSS application (F (1. 29) = .01, p= .94, partial
12 = 0.00). The recorded positive influence of SSS on the development of English
communicative skills in Bulgarian deaf children does not negate the need for future
research to confirm and build on the results of this study.
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Introduction

In modern society, the role of the English language is growing exponentially.
Knowledge of the language allows getting in touch the world culture, contributes
to the social adaptation to the conditions of the constantly changing world. The
English language broadens the students’ linguistic horizons and promotes overall
speech development, which becomes particularly relevant in the education of deaf
individuals. The education system is a key to providing favorable conditions for
learning a foreign language. Learning English is included as a compulsory sub-
ject in Bulgarian mainstream schools, where hearing students share the educational
space with many of their deaf peers. It is a known fact that the acquisition of the
rules not only of the foreign language but also of the native language by deaf stu-
dents proceeds at a slower pace and is accompanied by a number of peculiarities.
At the same time, the inclusion of individuals with specific educational and com-
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municative needs does not change its status as one of the modern challenges of the
educational scene (Noguera, Guerrero, Peytscheva-Forsyth, Yovkova 2018). This
implies a search for alternative communicative techniques for English language
learning that would make its acquisition an attractive and desirable territory for
Bulgarian deaf children. Such a technique is Sign Supported Speech (or simultane-
ous communication — SimCom) — as an integral part of the Total Communication
approach, combining different modalities of communication, which makes it a tool
for multimodal composition in an educational context.

Literature review

English as a subject is a challenge for all students. For deaf and hard of hear-
ing students, the difficulties are doubled due to certain relations they have to make
between the foreign language and their native language, which is essentially more
delayed and more specific to master (Balkanska 2009). Nevertheless, the fact
that deaf children show quite good results in the initial stage of English language
learning is manifested in some studies (Saeva 2022). One of the reasons for these
achievements stems from the peculiarities of linguistic systems — for example, in
English, unlike Slavic languages, including Bulgarian, nouns and adjectives do not
have so many grammatical forms, which makes them easier to remember and use.
Another reason of a psychological nature is found in learning attitudes — many
deaf children feel some discomfort among their hearing peers, which motivates
them to work harder at trying to prove themselves, and as a result receive better
grades (Kreimeyer et al. 2000; Angelova 2017). However, the inclusion of teach-
ing techniques such as Sign Supported Speech (SSS), which allows the perception
of linguistic information through a combination of manual, visual, auditory and
vocal means, has been cited as a leading reason (Daniels 2004; Wijkamp et al.
2010; Werner 1987). Historically, SSS has established itself as a communicative
option with a high utility rate among deaf children, children with severe learning
disabilities, and/or children with severe communication disorders (Wijkamp et al.
2010). The mechanisms of its influence are related to the high degree of iconicity
of manual structures (Kelly et al. 2009); the need for an increased focus of visual
attention on the presented signs, facial expression and lips of the communicative
partner (Daniels 2001); the integration of auditory and visual information (Wood-
house et al. 2009). And as a final touch, through the full participation of the hands
(as articulators) activating kinesthetic sensations, the multisensory fusion of speech
articulation, residual hearing, manual articulation, visual perception of the word
becomes a catalyst for language acquisition (Daniels 2004). The analyzed literature
achievements mainly refer to countries where the use of the multimodal technique
has deep pedagogical traditions in the teaching of English to deaf children and
pupils, which cannot be claimed for Bulgarian education. The lack of sufficient re-
search on a national and, partly, on a global scale on the problem at hand motivated
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the choice of a study which aims to identify the effect of SSS as a multimodal com-
munication technique on the optimization of English language learning for primary
school age deaf children.

Theoretical Framework

The present study is based on Total Communication as an educational philosophy
whose precise definition involves the combination of communicative techniques
sharing different modalities into a single multimodal organism (McFadden 1999).
Its essence extends beyond the confines of the simultaneous use of sign and spoken
language. Through it, students are trained in (1) making optimal use of residual
hearing to acquire spoken language, to make direct contact with the teacher and
with the whole environmental information field; (2) building logical connections
between aurally perceived (through residual hearing) linguistic data and visual
linguistic information (by speechreading and signs) in order to fill in the gaps and
reconstruct the whole from its parts (McFadden 1999).

Research evidence shows the positive impact of the approach on all areas of
functioning for deaf children: cognitive, language, emotional, academic (Andrews
et al. 2004). These are strong arguments for its active application in the classroom
(McFadden 1999). Conditions are created for modeling a multimodal learning
space that provides an accessible learning environment (Yovkova & Peytcheva-
Forsyth 2019) and content delivery from all educational streams by synergistically
incorporating different modal resources to enrich semiotic funds of knowledge
(Dermendzhieva & Tsankov 2022).

Research Methodology

Design

The study used a randomized control group pretest-posttest research design to
evaluate the effectiveness of the SSS multimodal technique in an educational setting.
The SSS was used as independent variable in the course of individual and group
sessions. The dependent variables defined were the following: knowledge and use of
words (lexical component), knowledge and use of syntactic constructions (grammatical
component), knowledge and use of pragmatic information (pragmatic component).

The following research question guided this study:

Does it exist Is there a significant difference between the academic achievement
of deaf students of primary school age who learn English using SSS compared to
those who do not use the multimodal communicative technique?

The main research question implies the following scientifically based
assumptions:

HO1: The difference between the mean levels of knowledge and use of words by
deaf children placed in contrasting experimental conditions (using/not using SSS)
will not be distinguished at a high value of significance.
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HO02: The difference between the mean levels of knowledge and use of
grammatical constructions by deaf children placed in contrastive experimental
conditions (using/not using SSS) will not be distinguished at a high value of
significance.

HO3: The difference between the mean levels of knowledge and use of the
pragmatic component by deaf children placed in contrasting experimental conditions
(using/not using SSS) will not be distinguished at a high value of significance.

Sampling method and research ethics

Random sampling was used for this study. The sample was made of 32 Bulgarian
children aged from 9 to 11 years (Table 1).

Table 1. Demographic characteristics of the participants

Frequency %
Age 9 years old 13 40.62
10 years old 10 31.25
11 years old 9 28.13
Gender Male 15 56.50
Female 17 43.50
Types of hearing aid Hearing aids 18 56.25
Cochlear implants 14 43.75

Note: N=32

All participants (15 boys and 17 girls) have a hearing loss of 71 to 90dB.
All wore personal hearing aids (18) and cochlear implants (14). The dominant
means of communication is the Bulgarian spoken and written language. Four
children (12.5%), who are raised in families with D/deaf close relatives, in
addition to the Bulgarian language, also use Bulgarian sign language in three
modes of communicative expression: extended sign utterances; simultaneous
use of signs and spoken language; signs and manual representation of words
(Fingerspelling). The expressive and receptive competencies in Bulgarian Sign
Language correspond to the codified language norms for grade 2 (Balkanska et
al. 2020). In 28.13% (N=9) of the studied population, the use of dactyl signs (in
the absence of a sign or designation of proper nouns) and isolated sign lexical
units typical of everyday communication was registered. The respondents were
students of second, third and fourth grade and are students in the structures of
4 general education schools on the territory of Stara Zagora, Republic of Bul-
garia. The students were divided into two groups of 16 individuals. One group
included those who were taught English for 14 weeks by applying SSS (treat-
ment group), while the other group of students mastered English without using
the multimodal technique (control group).
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The preliminary procedure involved the preparation of forms certifying the pos-
sibility to agree or refuse to participate in the study. Letters were mailed to the par-
ents of each child identified as a possible sample participant three weeks before the
start of data collection. Full confidentiality of children’s personal data was ensured.

For the purpose of the experiment, the researcher conducted a 3-month training
course in British Sign Language to 4 resource teachers who then imparted their
knowledge to half of the study participants over a period of 14 weeks. The resource
teachers then involved these 16 children in individual sessions (3 times per week)
in which the teaching of spoken English was actively supported by the use of SSS.

Instrument

The main instrument used in the study was a standardized test measuring re-
ceptive and expressive oral language skills in three categories (vocabulary, gram-
mar, pragmatics), the items of which constituted the content of the three subtests.
The expressive vocabulary subtest included 68 items for students to demonstrate
knowledge of the semantic component of a word and its oral expression in a lin-
guistic context. In the grammar subtest, 53 items were provided, for students to
evaluate of morphological and syntactic rules and to construct grammatically cor-
rect sentences. The last subtest consisted of 45 items. The students were required to
demonstrate their ability to use English appropriately in a variety of communicative
contexts, to accurately distinguish styles and registers of communication, and to
select appropriate linguistic devices. The administered test has high psychometric
qualities, with internal consistency coefficient (Cronbach’s alpha = 0.84), and its
validity allows in-depth study of specific language skills. The high correlation co-
efficient between individual subtests in the test-retest, ranging from 0.72 to 0.91,
showed high reliability, which is evidence of stable and consistent measurement
over time.

Data Analysis

The following statistical procedures were used: a Shapiro-Wilk test to examine
the normal distribution of the data sets across the three linguistic categories; De-
scriptive statistics to classify the data and obtain summary features for individual
variables across the entire sample; a statistical technique One-way MANCOVA
(an extension of ANOVA) to assess statistical differences in posttest scores across
the three linguistic domains between treatment and control groups, controlling for
pretest means for each of the three dependent variables. The assumed level of sig-
nificance was a=0.05. The empirical data were processed with the statistical pack-
age SPSS 16.0.

Research Results

Firstly, the variables verified by data screening were the linguistic test values for
(a) lexical knowledge; (b) grammatical knowledge, (c) pragmatics before and after
SSS application. The results of the applied Shapiro-Wilk test of normality showed
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a normal distribution of the data from the three study domains in the two groups,
due to p-values not significantly greater than 0.05.

The next step of the analysis involved calculating the descriptive statistics of
the dependent variables. Table 2 illustrates the mean values measuring the central
tendency, and the fixed SD provide information of the degree of deviation of indi-
viduals from the mean value of the respective variable.

The highest mean values were recorded for vocabulary knowledge (M=92.78
at pretest; M=93.67 at posttest), followed by the mean values of grammatical
knowledge (M=90.5 at pretest; M=92.05 at posttest). The lowest score belongs to
the linguistic category of pragmatics (M=89.35 at pretest; M=89.54 at posttest).
Among the variables examined, the greatest distance from the mean was observed
for mastery of the grammar component (SD=12.445 at pretest; SD=12.971 at post-
test). Such SD indicates a relatively high degree of variability in the respondents’
grammar skills. Accordingly, the least deviation from the mean was recorded in the
pragmatics domain (SD=5.567 at pretest; SD=5.763 at posttest).

Table 2. Results of descriptive statistics for the three dependent variables
relating to the whole sample

Period Variable M SD Minimum Maximum
Pretest Word knowledge 92.78 9.475 77 111
Grammar knowledge 90.5 12.445 7 113
Pragmatics 89.35 5.567 69 111
Posttest Word knowledge 93.67 9.1932 78 111
Grammar knowledge 92.05 12.971 71 113
Pragmatics 89.54 5.763 69 111

Note: N =32; M — mean; SD — standard deviation

A significant main effect of the multimodal communicative technique on
performance on the three language subtests was found using an applied One-
way MANCOVA statistical model: F (3. 22) =3.59, p =.03, partial n2 =.33, at
a significance level of p<.05. These results could be related to each of the three
hypotheses (Table 3).

Table 3. Marginal Means for Each Group and Pairwise Comparisons

Mean
Dependent 95% diffe-
variable Group M SE Cl rence p
Word knowledge Control 92.89 0.35 92.17 93.56 1.37 0.01

Treatment 93.61 0.32 93.65 94.88
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Grammar Control 90.52 0.72 89.03 92.05 2.81 0.02
Treatment 93.35 0.68 92.01 94.73
Pragmatics Control 89.53 0.18 89.02 89.76 0.01 0.94

Treatment 89.54 0.16 89.11 89.71

Note: M — mean; SE — standard error; CI — confidence interval

Null Hypothesis One. According to this hypothesis, the difference between the
mean levels of knowledge and use of words by deaf children placed in contrast-
ing experimental conditions (using/not using SSS) will not be highly significant.
The statistical model identified a significant effect of the multimodal technique
on vocabulary knowledge: F (1.29) =7.52, p<.001, partial n2 =0.24. Comparative
analysis of the means of the two groups showed that respondents in the treatment
group had significantly higher academic achievement (M=93.61, SE=0.32) in the
vocabulary subtest compared to those in the control group (M=92.89, SE=0.35).
This suggested the rejection of the first null hypothesis.

Null Hypothesis Two. The second hypothesis postulated that the difference be-
tween the mean levels of knowledge and use of grammatical constructions of deaf
children placed in contrasting experimental conditions (using/not using SSS) will not
be highly significant. The significant effect of the multimodal communicative tech-
nique was also evident with respect to the grammatical component: F (1.29) =6.29,
p =.02, partial n2 =0.21. Comparatively, the treatment group realized significantly
higher values (M = 93.35, SE = 0.68) in the grammar subscale than the control
group (M = 90.52, SE = 0.72). Thus, the condition for rejecting the second null
hypothesis was met.

Null Hypothesis Three. Hypothesis three was in relation to the claim of no
statistically significant difference between the mean levels of knowledge and use
of the pragmatic component of deaf children placed in contrasting experimental
conditions (using/not using SSS). In contrast to the previous linguistic catego-
ries, the statistical model applied revealed no significant effect of the communica-
tive intervention on the pragmatic subtest scores: F (1. 29) =.01, p =.94, partial
12 =0.00. Comparison of group means (treatment: M = 89.54, SE =0.16 and control:
M = 89.53, SE = 0.18) showed approximately similar performance in this domain.
Therefore, the third null hypothesis could not be rejected.

During the course of the study, some advantages of cochlear implants over con-
ventional hearing aids were highlighted. A statistically significant difference (p <
.05) between children using different technical means to improve auditory percep-
tion was identified in the lexical domain (p =.023). Better achievements were also
recorded at the grammar level (p =.137), although they did not have a statistically
significant effect (p > .05). The results were similar (p > .05) regarding the prag-
matic component (p =.712).
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Discussion

The focus of the study was to establish the extent to which primary school age
deaf children in the mainstream setting were able to improve their academic per-
formance in English through the use of SSS technique. Impressive and expressive
language skills in the three domains: lexical, grammatical and pragmatic were ob-
served and assessed over a period of 4 weeks. The students underwent a pretest,
after which 16 of them, forming one group, were subjected to a 14-week commu-
nication intervention and a posttest. A randomized control group pretest-posttest
research design was applied in the study due to the allocation of participants into
two groups placed in different experimental conditions in the school environment.
Three hypotheses were formulated and tested.

The content of the first hypothesis corresponded with the knowledge and use of
words and phrases in English. In this domain, a significant difference was identified
between the performance of deaf students using SSS in mastering the vocabulary
component compared to those who did not use the communicative technique. Their
language skills were superior to those of their peers. At the lexical level, the null
hypothesis concerning the difference between treated and control group was reject-
ed. The result found was not surprising given research containing strong evidence
for the effective support of SSS in the acquisition of spoken English (Marschark et
al. 2005; Coryell & Holcomb 1997). Apparently, when acoustic information was
unavailable or misperceived by the children, the teacher’s simultaneous production
of spoken words and signs provided them with additional verbal cues that compen-
sated for missed linguistic elements or provided implicit reassurance of correctly
perceived acoustic information. Using SSS at the word level allows students to
enrich their English vocabulary almost as successfully as their hearing peers (Blom
& Marchark 2015). Such results would encourage teachers in implementing inno-
vative practices and techniques to improve their effectiveness in teaching English
to deaf students enrolled in the general education system. Alongside the supporting
evidence, it should be noted that some comparative studies have found evidence of
better developed language skills in students taught using spoken language (Geers
& Moog 1992). Despite the opposing positions shared by researchers regarding
the benefits of teaching spoken English to deaf students through the use of SSS,
the combination of sensory modalities can prove extremely valuable for most deaf
students. In support of this claim is the evidence from studies on the dominant role
of visual and auditory modality in language comprehension (Barsalow 1999; Mete-
yardet et al. 2012; Vincent-Lamarre et al. 2016). In a number of behavioral and neu-
roimaging studies, it is evident that visual and auditory areas in the cerebral cortex
are activated during word meaning decoding (Meteyard et al. 2008; Pulvermuller
& Hauk 2005; Zwaan et al. 2002). A very recent study has also crystallized irrefut-
able evidence for the combination of spoken words and signs as a reliable way to
improve the quality of lexical representation in deaf children (Hermans et al. 2021).
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The second hypothesis was correlated with the comprehension and production
of grammatical constructions. The results obtained regarding the mastery of the
grammatical component were in consonance with the results of the previous do-
main. A statistically significant difference was registered between the performance
of the two groups of students in favour of the one in which the simultaneous com-
municative technique was applied in the course of learning English. They have
remarkably increased their level of development of receptive and expressive skills
in terms of grammatical knowledge. The data from the study of Bulgarian students
is supported by the identified interrelationship and mutual conditioning between
vocabulary, word formation, morphology and syntax (Mendivil-Giré 2019). In-
creasing the volume of lexical units in English, learning words with more complex
word-formation structure, mastering the mechanisms of word-formation generates
a positive effect on the acquisition of syntactic rules for combining words into
phrases and sentences (Norbury et al. 2014). Because it provides additional infor-
mation, SSS steps in as communicative support in the mainstream classroom. It has
been established as a reliable tool with the potential for more effective processing
of higher language level units and the combinations between them — a basis for the
further development of linguistic competence (Luetke-Stahlman 1989). The gram-
matical rules and norms of spoken English were observed in the use of the four verb
tenses (Present simple, Present continuous, Past simple, Future simple) and in the
formation of the types of syntactic constructions (interrogative, negative, declara-
tive). The present study corroborates earlier data derived from a study of deaf and
hearing students (Schick et al. 2010). Comparative analyses indicated that deaf stu-
dents taught through SSS demonstrated syntactic skills analogous to their hearing
peers, and additional standardized reading tests revealed similar levels of reading
competence. At the same time, it should be noted that the sentences correctly com-
posed by the deaf students were distinguished by a more entertaining rate of pro-
duction. This result is not surprising, given the effect of simultaneous use of signs
and words on the production time of sentence structures identified by researchers,
as well as the fingerspelling effect (Whitehead et al. 1997). Some of the sentences
in the grammar subtest included object names that required to be represented by the
BSL alphabet. Despite the longer timeline of the reproduced sentences due to the
specificity of SSS, no violations of the grammatical rules of spoken English were
recorded, which is in unison with other studies focusing on this multimodal tech-
nique (Baillargeon et al. 2002).

The third hypothesis reflects the pragmatic aspect of English language learn-
ing. Pragmatic competence implies the ability to use a foreign language appropri-
ately in a variety of communicative contexts, to differentiate styles and registers
of communication accurately, and to choose linguistic devices adequate to them
(Crystal 1997). On the one hand, the achievements recorded at this linguistic
level within the study contrasted with the apparent progress in the acquisition
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of the lexical and grammatical layers. On the other hand, the number of com-
municatively correct options in the deaf students of the treatment group did not
significantly exceed the number of correct answers realized by those mastering
English by the traditional oral model. The lack of a statistically significant dif-
ference indicated that students did not develop additional pragmatic skills over
the course of this study. An explanation for the results could be sought in the fact
that children have not yet accumulated sufficient linguistic knowledge about the
forms and conversational strategies for appropriate language use, they are not
oriented in the social conditions that shape linguistic manner. Speech acts are
defined as a specific set of speech options or strategies used by the speaker to
realize a particular communicative function (Siegal 2016). In this perspective, at
a deeper level, deaf children need to realize that the presence of stereotyped situ-
ations (greeting, introducing, apologizing, saying goodbye, welcoming guests,
talking on the phone, etc.) that fulfill a certain communicative function neces-
sitate communicative behavior within pragmatic norms that represent a number
of tendencies or conventions in the pragmatic use of language and are typical or
generally preferred in a certain linguistic community. Children would be more
confident using a foreign language (English) if they had the appropriate pragma-
linguistic knowledge to perform a speech act. Although this study attempts to fill
the gap of research related to pragmatic foreign language acquisition by primary
school-aged deaf students, it is imperative to conduct further research that could
establish the effectiveness of using multimodal communicative technique.

The influence of the hearing aid method factor was not evident in a definitive
way. Only one statistically significant difference was found in the lexical subtest.
An explanation for the obtained results can be sought in the effect of SSS, on the
one hand, and in the interaction of the factor with other significant variables such
as (Balkanska 2009): age of implantation, time of use of cochlear implant/conven-
tional hearing aid, visual speech perception skills, language environment, linguistic
and cultural status of the family, etc. — on the other hand. The findings provide
grounds for conducting additional analyses that will create a more global picture of
the problem under study.

Conclusions and summary

The study focused on identifying the effect of SSS on the optimization of Eng-
lish language teaching of Bulgarian primary school age deaf children. The main
emphasis was placed on the degree of mastery of the lexical, grammatical and prag-
matic components of English as an L2. The results of this study contribute to ex-
panding the research horizon regarding the application of technique that achieves
a fusion of auditory, manual, oral means of communication in order to improve
language performance, especially among the population of primary school-age deaf
children, whose density is increasing in the mainstream school space. The findings
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revealed that deaf students’ use of multimodal communicative technique positively
influenced their language skill development in the lexical and grammatical knowl-
edge domains, while no significant change in academic performance was observed
in the pragmatic domain. Obviously, to master this aspect, more emphasis should
be placed on strategic models that have enhanced interactivity in general. Teaching
such a set of strategies can be successfully used by teachers who seek to incorporate
an element of pragmatics into the classroom.

In support of the axiom that no phenomenon is unambiguous, it must be ad-
mitted that relevant limitations are defined in the study. First, the study focused
mainly on subjects in the primary grades (second through fourth grade), making
it difficult to generalize the results to students in the upper grades (fifth through
seventh grade). Second, the sample selected for the study contains a small number
of statistical units (32), which may also preclude generalizable findings with a high
degree of reliability. The larger sample would overcome this imperfection. Further-
more, the use of the communication technique provided for this study lasted only
14 weeks. It is quite possible that the relatively short timeframe has contributed to
the lack of progress in the area of pragmatics. However, this does not negate the
need to look for alternatives for the development of this specific skill, on the one
hand, and to seek a detailed exploration of the potential of SSS for the development
of a range of pragmatic skills, on the other.

This research is particularly encouraging for Bulgarian teachers who seek to
support deaf children in mastering English in the mainstream classroom. This re-
quires them to acquire new competences related to the use of SSS through self-
education, participation in trainings, courses, exchange of personal experiences.
In addition, it should be taken into account that Bulgarian Sign Language can be
an excellent aid in foreign language teaching, primarily at the level of instructions,
explanations, and guidelines — elements accompanying the teaching process. In
terms of presenting lexical and grammatical rules, however, it is advisable to use
the specific national sign language (in this case British Sign Language, BSL) as
linguistic support in order to eliminate the risk of deaf children forming a miscon-
ception about the existence of a universal sign language.
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