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The aim of the study was to determine the development of syntax in language development of children who are deaf 

or hard-of-hearing, who are taught to new dynamic linguistic features with the help of computers. The sample 

consisted of 70 children who are deaf or hard-of-hearing, aged 7-17 years. To assess language development were 

applied following variables: total number of words used, the total number of different words used, the correct and 

incorrect statements (sentences) of the respondents. We calculated the basic statistical parameters on which it was 

found that the experimental program computer teaching children who are deaf or hard-of-hearing gave better 

results in the development of syntax. Also, canonical discriminate analysis revealed a statistically significant 

difference in the applied variables between the control and experimental groups the level of statistical significance 

of p = 0.000. The results showed a significant improvement of the experimental group and that dynamic computer 

programming activities, which were challenged participants of the experimental group, contribute to a better 

linguistic competence of children who are deaf or hard-of-hearing. 
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Introduction 

In the children who are deaf, speech and language disorders can be rehabilitated. In this process, the most 

important is to find the applicable programs. Research in this area indicates great potential for successful 

linguistic education of these individuals with the use of appropriate technology, which is increasingly used at 

learning of speech and language in recent years. The goal of education is to teach every student in the best way. 

In the educational setting, teaching and learning methods can be upgraded by new approaches embedding 

digital technology for the enhancement of students’ learning (Toki & Pange, 2010). 

The goals of education program can be achieved with the help of modern information technology. However, 

it remains an open question about the possibility of adapting education to the information needs of each student 

and his other personal characteristics. 

Congenital or acquired hearing loss in infants and children has been linked with lifelong deficits in speech 

and language acquisition, poor academic performance, personal-social maladjustments, and emotional 

difficulties (Cunningham & Cox, 2003). 
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Speech is often identified with the language and in the context precursor’s language development. We can 

say that speech precedes language development, but at the hearing population in the deaf population is obviously 

not so, because of the fact that most people who are deaf fail to master speech and remain at a very low language 

development. Most likely it is a result of the psychological structure of children who are deaf as a special form of 

psychological development occurs without speech perception. 

The hearing loss interferes with the child’s linguistic development, impairs its insertion in the society and 

produces cognitive and emotional consequences in case he or she is not inserted in an early educational program 

that takes into account the deafness and its particularities. The delay in the language acquisition reduces social 

contacts occasions and may lead to cognitive deficits, which become source of frustration for the deaf children 

and their parents (Corvera, 2009, as cited in Carvalho & Cavalheiro, 2009).  

Research during the past several generations in the United States and elsewhere has found that deaf children 

and adults have difficulty with numerous aspects of reading and writing in the language being taught. These range 

from the smallest units (phonemes and graphemes) to morphemes, syntax, vocabulary, and pragmatics (Moores, 

2006). 

In addition to developing the basics of language, it is important to consider the links between language 

development, literacy, and academic success. Because the majority of deaf children are born to hearing parents 

who do not know how to sign, many of these children do not have full access to language during the early years of 

life most critical to language acquisition (Marschark, 2001). 

One of the greatest challenges facing educators of children who are deaf and hard of hearing is the provision 

of educational programs that develop age appropriate language skills (Paatsch, Blamey, Sarant, & Bow, 2006). 

The children with residual hearing have advantage in language education by methods that are used today, 

however, for children who are deaf, these methods do not apply, you need to use a computer to access mobile 

applications that can allow children who are deaf insight into the dynamics of movement. By this way, a student 

who is deaf can easily get important information for language development. 

The classic model of linguistic education of children who are deaf in some way represents the cybernetic 

model. Cybernetics is not primarily important content of the information sent; it is more important channel of 

transmission with the presence of a signal or symbol. Due to this fact the students who are deaf do not achieve 

good results in learning verbal language. To better understand the use of information access in linguistic 

education of a child who is deaf, it is necessary to understand the psychological structure of a child who is deaf, 

which is developed on the basis of the perception of motion. Affective connections between computers and 

children’s influence on cognitive development in early childhood are logical. These include various types of 

reviews, abstraction, memory, etc.  

Since the first published research to date the situation is slightly changed as a consequence of this situation is 

that most students were not capable of higher education due to poor language skills. This points to the fact that the 

course of action for at least a specialist in the direction of software solutions. The traditional linguistic elements in 

the educational procedure are carried out in a way to elect bad words and sentences that the child knows well and 

knows them to say and then moves on to new situations with new words. Many programs of early language 

education are usually limited to use only one method of working with children who are deaf. Language learning 

in children who are deaf is more complicated than is usually assumed. The particular difficulty for successful 
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linguistic education is the syntax. These practical difficulties can be alleviated new computer science education 

programs that have the ability to upgrade the syntactic dimension of words through dynamic and moving 

show-action. 

Because of the rapid development of instructional, interactive technology, and signal-analyzing devices, 

computer-based speech training aids have become increasingly important instruments in the work with deaf 

students. Most of these computer-based resources (Arends et al., 1991; Bernstein, Goldstein, & Mahshie, 1988; 

Lippmann, 1982; Watson & Kewley-Port, 1989, as cited in Becker & Artelt, 1998) are feedback methods 

enabling external control over peripheral speech processes (like phonation, prosody, and articulation). 

The use of application software in linguistic education directs students to come to the unveiling correct 

answers. In this way, it stimulates cognitive development. However, there are several outstanding issues with 

their use as usual, for example on the effectiveness of the adoption of new content, then the validity of their 

design, evaluation, etc. Justification for the use of application software cannot come into question when dealing 

with a population deaf students, because of the advantage of specific capabilities of this approach in educating 

unlimited for processes of language learning. Selection of educational content is very important, especially those 

facilities that require a computer simulation of the analytical and synthetic approach for easy understanding of 

linguistic elements. In this way, it is possible to adjust the educational content of each individual student, what his 

closer, more interesting and easier. The advantage of this learning program is that the student who is deaf at any 

time can go back to those facilities in which he gained knowledge of the adoption of new content. In this mode of 

teaching enables easier transfer of learning through two-way communication and learning cannot be carried out 

strictly in school. 

        Prensky (2010, as cited in Toki & Pange) stated:  

Our students have changed radically. Today’s students are no longer the people our educational system was designed 

to teach… They have spent their entire lives surrounded by and using computers, videogames, digital music players, 

video cams, cell phones, and all the other toys and tools of the digital age (p. 4274). 

According to Haug (2011),  

The use of new technologies for the instruction and testing of both deaf children and adults is very common today. 

Examples include web-based video lectures for deaf students in Slovenia (Debevc & Peljhan, 2004), a computer-based 

psychiatric diagnostic interview in ASL (Montoya et al., 2004), a computer-based test for deaf children and young 

adolescents in DGS (German Sign Language) (Mann, 2008), a web-based version of the Test of American Sign Language 

(see Haug, 2008a), and the development of a computer-based environment in ASL for delivering performance-based 

content from kindergarten through high school (Hooper, Rose & Miller, 2005; Miller, Hooper & Rose, 2005). The 

increasing use of new technologies provides a good opportunity to exploit the use of video to meet the modality-specific 

features of sign languages in testing. The availability of new technologies has also contributed to the design of the test 

interface for the adapted DGS test (p. 46). 

Method 

Dynamically created original language content is used for determining the success language development 

at children who are deaf. The study was conducted on a representative sample of 70 respondent’s students, ages 

7-17 years, whose average hearing loss greater than 80 dB. The survey was conducted at centers for the 

education of students who are deaf. Students are tested by means test “graphic story”. There were two 
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measurements for assessing language development syntax (initial measurement and final measurement). The test 

consists of four pictures in a row. Students described the events and situations in the pictures. Based on the 

description of these events and the situation were assessed by linguistic discourse syntax.  

Respondents after initial testing randomly divided into two groups, experimental and control, by 35 

students. The experimental group was stimulated dynamic, computer program for each subject to individual 

access and control group standard—static program daily for five educational treatments, of which one is prepared 

to learn about the program. 

Static program contents are prepared on paper by professional educators with lots of illustrations and a 

number of possible questions and answers with which rehabilitation trainer performs linguistic training. 

Predicted didactic contents were prepared in black and white, which is the standard way of training that is applied 

in schools for children who are deaf (see Figure 1). 
 

 
Figure 1Static program that describes the "drawing story". 

 

Dynamic program content has been prepared on the model of static, but the illustrations are screened 

through dynamic movement. The perception of motion is the basis of cognitive development of students who are 

deaf. This program clearly shows the actions in the drawings, the movement of subjects and possibilities of 

continuous repetition of actions that can be seen in the drawing. In addition to the dynamic situation that can be 

seen, the program includes an explanation of the actions the drawings as well as written language elements. In 

this way, children who are deaf explain the sequence of linguistic expressions. This program allows syntaxes 

perception structure of words, but also reduces the possibility of error in substituting letters in writing (see Figure 

2). 
 



SYNTAX DEVELOPMENT IN LANGUAGE EDUCATION OF CHILDREN  
5 

 
Figure 2 Computer dynamic program 

 

Data Collection 

The data of this study were analyzed using parametric statistics. The calculated frequencies and percentages 

of answers, the mean and standard deviation, and is providing insights into the statistical differences in 

achievement between samples of respondents. Analysis of variance and canonical discriminate analysis was used 

in initial and final measurements to determine the difference between control and experimental group results. 

Results 

The researches results presented in Table 1 represent an analysis of the scope of the vocabulary of variables: 

total number of all the words and the total number of used different words. Analyzing dictionaries experimental 

and control groups in the initial measurement, we can see approximately the same volume of the used different 

words in relation to the total number of all the words in the language discourse. Since the used 695 words, 

experimental group used 490 different words and a control group of 560 words the used 405 different words in 

written tests. In the analysis of dictionaries experimental and control groups in the final measurement, we can see 

more progress in the experimental group scope words compared to the control group. The experimental group 

was used in the initial measurement of 695 words, in the final words of 1,320, which are 625 more words after 

stimulation dynamic modern amenities.  

The control group was used in the initial measurement of 560 words, and the final 793 words, which are 233 

more words after stimulation of standard amenities. The experimental group was three times achieve a better 

result in the total number of words used in relation to the control group. Also, the experimental group in the initial 

measurement used 490 different words in the final 970 words, which are 480 more words after stimulation 

dynamic modern amenities. The control group in at the initial measurement used 405 different words in the final 

583 words, which is 178 more words after stimulation of standard amenities (see Table 1). 
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Table 1.The Scope of Dictionaries Used Types of Words in the Initial and Final Measurements 

 

Groups 

The initial measurement The final measurement 

The total number of 
words used 

The total number of 
different words used 

The total number of 
words used 

The total number of 
different words used 

The experimental group  695 490 1,320 970 

The control group  560 405 793 583 
 

In any language, there are certain rules that are specific only to that language, and one of them is the 

syntax. The syntax is a way of linking words in sentences. Every child in the course of development has a 

special way to create sentences. 

According to Friedmann and Szterman (2006), syntactic deficits in children with hearing loss who are orally 

trained have been reported over the past 40 years. They cited:  

The first studies used analysis of spontaneous speech to assess the syntactic abilities of English-speaking school-age 

children with hearing loss (Brannon, 1966, 1968). Later, research methods changed and included structured tasks such as 

repetition, sentence completion, and grammaticality judgment that were aimed at assessing syntactic abilities in 

production and comprehension (Pressnell, 1973; Sarachan-Deily & Love, 1974). These studies indicated that the syntactic 

abilities of children with hearing loss are different than those of hearing children. In the realm of speech production, they 

showed that children with hearing loss produce ungrammatical sentences and have difficulties in the acquisition of 

syntactic structures (Brannon, 1966; Geers & Moog, 1978; Pressnell, 1973; Tur-Kaspa & Dromi, 2001). In 

comprehension, the performance of children with hearing loss was reported to be significantly poorer than that of hearing 

children (Brannon, 1966; Pressnell, 1973; Sarachan-Deily & Love, 1974; Tur-Kaspa & Dromi, 2001). (Friedmann and 

Szterman, 2006, p. 56) 

Analysis of the statements in this study was found to be correct or incorrect sentence structure. Evaluation 

was carried out on the basis of choosing words, shapes, morphological suffixes, word order, and punctuation, 

which resulted in the identification of accomplishments in the syntax structure of the language. 

The experimental group in the initial measurement had a total of 158 statements from 45 testimony properly 

used (28.48%) and 113 improperly used statements (71.52%). The control group had a total of 135 statements, 26 

correctly used (19.26%) and 109 improperly used statements (80.74%). We can see the differences between both 

groups in syntax structure. Better achievement of the total number of statements is in favor of the experimental 

group, as well as more number of regular expressions. Under the influence of treatment, the experimental group 

in the final measurements had a total of 332 statements, properly used with 176 (53.01%) and 156 improperly 

used statements (46.99%), while the control group had a total of 197 statements, with 53 correctly used (26.90%) 

and 144 improperly used statements (73.10%). In structure syntax of the words of the experimental group in the 

initial and final measurements, we can see several differences in the total number of achievements testimony 

under the influence of dynamic programming content in the treatment, and also observe an increase in the number 

of regular expressions and a significant reduction of the total irregular statements used statements (see Table 2).  
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Table 2 Syntax of the Words—Initial and Final Measurement 

 

Groups 

The initial measurement The final measurement 

Total  
Correct 
statements 

Incorrect statements Total Correct statements 
Incorrect 
statements 

The experimental group 158 45 (28.48%) 113 (71.52%) 332 176 (53.01%) 156 (46.99%) 

The control group 135 26 (19.26%) 109 (80.74%) 197 53 (26.90%) 144 (73.10%) 
 

The control group had small progress in total number of used words after the treatment while the 

experimental group had much more success.  

Assessment of differences between the groups served to estimate the difference in the success of the two 

treatments in patients and the development of language competence of students who are deaf. 

The results in Table 3 show that the differences between groups. The statistical significance between groups, 

indicating that the respondents in the sample who underwent an experimental program were better at re-testing 

after used modern programs. They showed significantly better performance in language expression. They had 

twice adopted new concepts and fewer defects in the organization language knowledge demonstrated by analysis 

of variance in the area of the examined variables. 

After examining the results, we can conclude that changes have occurred under the influence of treatment in 

the final measure, because the subjects of the experimental group, the dynamic program content learned and used 

more words and phrases in the language of discourse. Most have used a noun, verb, and then finally more regular 

expressions (see Table 3). 
 

Table 3 The Statistical Significance of the Variability in the Final Measurement—After of Language Education 

 
Variables Groups AS SD f p 

The total number of words used The experimental group 40.00 14.46 21.34 0.000 

The control group 24.03 13.59 

The total number of different words used The experimental group 29.39 10.98 20.20 0.000 

The control group 17.66 10.19 

Correct statements The experimental group 5.33 2.74 44.56 0.000 

The control group 1.60 1.65 

Incorrect statements The experimental group 4.72 2.15 0.65 0.432 

The control group 4.36 1.45 

 

In order to verify hypotheses, that there is a statistically significant difference in language development 

between the experimental and control groups of students who are deaf who are educated and dynamic standard 

programs, the method of discriminate analysis. Discrimination group was made manifest in the area. Statistical 

significance of differences between samples of respondents in this study was achieved at the level of significance 

of 00:00. Lambda value is 0.65, and H2 test 51.58. Respondents are significantly different on the separate 

discriminate function. 

The results obtained in this study, in the context of the application of computer technology, can be compared 

with the results of Massaro and Light (2004) who found an improvement in articulation when they used a 

computer-animated talking head (Baldi) as a language tutor for speech perception and production for children 

with hearing loss. Baldi can
 
speak slowly; illustrate articulation by making the skin transparent

 
to reveal the 
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tongue, teeth, and palate; and show supplementary
 
articulator features, such as vibration of the neck to show

 

voicing and turbulent airflow to show frication. 

Deficits in vocabulary have a negative impact on literacy and interpersonal interaction for deaf children. As 

part of an evaluation, an outcomes assessment was conducted to determine the effectiveness of a computer-based 

vocabulary tutor in an elementary auditory/oral program. Participants were 19 children, 16 profoundly deaf and 

three hearing. The vocabulary tutor displays line drawings or photographs of the words to be learned while a 

computer-generated avatar of a “talking head” provides synthesized audiovisual speech driven from text. The 

computer system also generates printed words corresponding to the imaged items. Through audiovisual 

reception, children memorized up to 218 new words for everyday household items. After four weeks, their 

receptive vocabulary was tested, using the avatar to speak the name of each item. Most of the students retained 

more than half of the new words. The freely available vocabulary tutor, whose characteristics can be tailored to 

individual need, can provide a language-intensive, independent learning environment to supplement classroom 

teaching in content areas (Barker, 2003). 

Policy Recommendations 

Studies have focused on the use of dynamic computer programs, combining a traditional approach to 

language learning in children who are deaf and modern technology through the use of educational software, with 

the aim of taking the opportunity to improve language skills. Computer language programs that express their 

creativity and skills enable these persons to acquire skills needed for everyday life and enter a world of 

information. 

Conclusions 

After a statistically significant difference, an analysis of canonical function coefficients to determine the 

significance of variables that discriminate against groups such factors and the development of language 

knowledge under the influence of experimental treatments. Canonical discriminate function coefficients indicate 

the differences in achievements for language development between the control and experimental groups, which 

clearly show the progress of experimental groups on variables that, are important for language development and 

language competence. Teaching students a dynamic, modern programs inverse method of teaching and we can 

call it “language to speech” but this research shows that the linguistic competence of children who are deaf 

significantly increased in comparison to previous approaches. The emphasis is placed on the programming 

language elements in a dynamic form, not a speech as the dominant process. Dynamics program provides 

enhanced learning which excludes boredom, because children who are deaf have shown great interest, both for 

situational language of the moving image, as well as reading and writing. Lexicon and syntax as components of 

language are continuous, but a systematic schedule of learning, so that the child creates the habit of their 

expression, and their checks performed through simple operations on the questions and answers alternative 

communication with the program. We can conclude that children who are deaf very early to be stimulated by 

modern techniques in language teaching. 
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