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The success of typing and text understanding at deaf children was tested in this work. The success was tested with 

two computer fonts. The first computer font used was Times New Roman, and the second font used was newly 

created font for the purpose of this research (Finger Font). The aim of survey was to prove the necessity of Finger 

Font usage in education of deaf children (typing, understanding, and linguistic competence). The hypothesis was: 

Deaf children will understand standard fonts better with possibility of transformation to Finger Font and vice versa. 

The researches point that deaf children make mistakes at writing/typing and also they have problems with 

understanding of standard letters/fonts. The mistakes at typing were evaluated separately for each font. The 

experimental group was trained with experimental program where they used transformation of finger and standard 

fonts. The control was not trained with letter transformation. The results were tested with canonic discriminative 

analysis between experimental and control group. It is established that experimental group had better results at 

typing standard font when the usage of transformation is enabled. According to this result, it is necessary to include 

Finger Font in education of typing at deaf children. 
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Introduction  

We observed two groups of people in objective reality: ones with hearing impairment (deaf, hard of hearing) 

and others with no hearing impairment (so called ordinary). Deaf child has the same chances for psychic and 

physic development like ordinary child, but if we consider hearing impairment influence on socialization we will 

find a problem to discuss. The speech is very important in human development. The most important and first 

function of speech is communication and so then socialization. Deaf child has to relay on visual experience and 

when it is about communication and socialization, deaf child experiences troubles. Deaf can develop their speech 

but it is conditioned with many factors. With frequent use of speech and by using appropriate rehabilitation 

procedures their speech can be developed. The newest technologies and researches do not solve these problems. 

Even cochlear implants do not make expected progress. According to World Federation of Deaf in developing 

countries there is less than 20% deaf children that go to school regular. The most of young deaf continue living 

after schools illiterate and with poor knowledge about society. The reason is nonexistence of appropriate 

rehabilitation and language programs. Let us review older and recent surveys. About 50% young after finishing 
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secondary school read and write worse than 10-year-old ordinary child (Traxler, 2000). Now there are possible 

solutions. The writing should be activated in early period of life, five years (Ferreiro, 1990; Olson, 1994). The 

importance of early writing is explained at Dickinson, McCabe, and Essex (2006). The logic is simple: To be 

literate, deaf child has to learn language of the community. It can learn letters and learn to write but if it does not 

know language, then it does not know what are the things it writes or reads (Halliday, 1975; Wells, 1981; Kress, 

1994; Mayer & Wells, 1996; Mayer, 1998; Luetke-Stahlman, 1998; Kyle & Harris, 2006). The important thing is 

methodological admittance at training (Paul, 1998). Why the deaf spell in hand alphabet? It is about dynamic 

perception that is the consequence of psychic dimensions of deaf person (Hasanbegović & Sinanović, 2008). The 

importance of hand alphabet is not known yet at scientific public (Hasanbegović, 2004). This survey has the task 

to point on better results with use of hand alphabet (Finger Font). The problem with pre-lingual deaf children is 

not in the foreground of the articulation and vocal elements of speech, but the linguistics elements and meaning of 

the word. Difficulties arise using the vocabulary, grammatical rules, and syntax, with reading, with writing, 

difficulty in remembering of words, and understanding of speech or expression. Many researches focused on the 

quality of education and communication with “sign language”, are used increasingly. They are testing the 

linguistic values of this way of communication. Ours research have focus on using “hand alphabet” which deaf 

persons are using a lot when they want to explain some term with details, like they are writing it in the air. The 

“hand alphabet” is constituent part of speech between deaf people, but today it is used like computer font which 

enables using this kind of alphabet on the long distance. This is something very new in this area, and its 

transformation into any kind of letter may have a great functional value. In linguistic education of hearing 

impaired students, most countries has been used only a method of verbal communication (oral method) with an 

explanation that nonverbal communication slows the thinking process and work disincentive with development 

of speech by children; so to child, it is difficult to learn. Exclusive of use this oral method in the education of these 

individuals, not only is impoverished theirs alternative communication but also intellectual, sociolinguistic, and 

cognitive abilities. And that was confirmed by a number of theories even empirical researches in this area. Deaf 

persons in their mutual communication are constantly using one hand and two hand alphabet as a method of 

clarification certain terms. Deaf people in a certain way by this alphabet are spelling the words especially those 

which they cannot demonstrate by some motion. We tried to determine the significance of this letter in hearing 

world. Unlike oral voice communication, communication which uses the motion was successfully accepted by 

the vast majority of deaf people, because their cognitive development from birth is based on the perception of 

motion. Also the psychological structure is adapted to develop in the absence of speech and language of hearing 

people. Given that oral speech has sound and moving elements, most of these moving elements can be learned, 

there is a need to choose appropriate method for education and rehabilitation. It should be noted that the 

education-rehabilitation practice apply many methods. Each method gives satisfactory results, but 

unfortunately with small number of deaf students and the success of speech and linguistic competence is very 

rare. Given that none of the methods used today cannot articulate the simultaneous development of speech and 

language and their developmental aspect, in connection with this ariseing in language and speech of hearing 

people and text writing, there comes the need for an appropriate method of speech-language rehabilitation, its 

definition, and use in practice. 
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Paradigmatic pragmatic method of speech-language rehabilitation of hearing-impaired persons, we can 

define as a set of different procedures and approaches to learning of speech, language, and linguistic components, 

computer-programmed in the visual space form with communication with the psychological effects, so that for 

each individual person techniques are adopted to his psychosocial characteristics, which can be regulated by 

selecting an option through the methodical application of the method. For structuring and application of this new 

method in practice studies are focused on the using of dynamic programs designed by the original intellectual 

construct. Programs for learning the language intended for deaf/hard of hearing persons, are designed with 

modern technology to take advantage of all opportunities to improve speech and language skills, and achieve 

successful education and communication. Paradigmatic method consists of following approaches and programs: 

literacy improvement through the typing of letters, words, and text using alphabet of language that is being 

learned and using the original hand alphabet (Finger Font); use of special technique (keyboard for deaf people) as 

hardware and operational program for voice, speech, and language education and rehabilitation. Finger Font 

enables the development of more efficient forms of reading, writing, communication, and language learning for 

deaf people. Finger Font for deaf includes the usage of one hand and two hand alphabet for long distance 

communication. One hand and two hand alphabet is the system of signals that deaf persons use mostly when they 

want to explain the notion in details in that manner they write it in the air. Finger Font allows printing of letters 

and its wider application and for only that purpose is constructed and adapted keyboard with “hand alphabet” 

keys. Operational program of the paradigmatic pragmatic speech-language method represents a unique tutor for 

population of speech impaired and hearing impaired students. 

This research had the target to prove the need for inclusion of Finger Font in computers. The results point on 

that need, because deaf children were typing with no significant errors on keyboard that had marked hand 

alphabet keys. In comparative analysis of used fonts, they prefer finger font, and with transformation they 

perform better and show better literacy competence in later typing with Times New Roman font.  

Method of the Study 

We used method of experiment and then we did quantitative analyzes. For experiment we tested the success 

of text retyping. We use two different fonts for comparison: the first standard Latin font in MS Word, example: 

Times New Roman; the second newly created and original Finger Font that is explained at paradigmatic method 

of teaching deaf to language (Hasanbegović, 2008). Into the introduction of easier ways to acquire language skills 

for deaf and hard of hearing persons, there is a need for introduction of program content for the learning of speech 

and language by the computer. It helps with voice and language self-education. Also there is a need to introduce 

a Finger Font, so that they can easily communicate with the environment in which they live.  

Paradigmatic Pragmatic Method 

Programmed linguistic content and font for deaf people are constituent part of new method which has the 

experimental and jumping visual-space perceptive dimension. It is useful and successful and for deaf pupils; it is 

acceptable and meets the requirements for target. The method was tested in the practice work with people. It was 

presented at several scientific meetings in B & H and Serbia, and this method is known to experts from Slovenia 

and Macedonia. This method is generally accepted by the professional experts in institutions which are educating 

and rehabilitating children with hearing impairment. Stimulations of deaf children using rehabilitation 



LETTER TRANSFORMATION AT LINGUISTIC UNDERSTANDING 

 

4 

procedures are related to prepared words, which is helpful with reducing the difficulties in rehabilitation practice 

trough the upgrading of the semantic dimensions of words, and then the deaf students through a dynamic program 

easily can see. This method offers multiple advantages compared to all other methods used so far. It is more 

economical, which motivates student and raises the maximum effect of the achievements of learned material. 

Methodological approach to text printing and one hand and two hand alphabet works in a way that the user is 

using the vocabulary that is adapted to the program, introduces concepts that are learned or still being learned, 

and then exchanges letters via e-mail or other instant communication services. This approach helps at language 

learning with accent on semantics, syntax, grammar, etc.. The student types on the keyboard the terms of 

language in his/her environment, where the translation can be used for one hand alphabet, two hand alphabet, or 

English alphabet, depends on the choice. Two hand alphabet is often used in early age. Deaf children more often 

learn it before they start to school, which is faster and it is in constant use. 

Operative Program Characteristics 

The operative program is unique teaching technology that has all interactivity needed to focus attention of 

student, and most important thing, it gives results. The program is standalone flash application that can be started 

from CD or hard drive. The program request installed Finger font for optimal use. The program has three 

dimensional spaces that represents classroom. There are panels that are hidden in the walls. All panels have 

hide/show option and all can be started at the time. So it is up to pupil to use desired panels for learning. The 

language and pronounce learning is based on original approach. The most frequent words are explained in details 

with implementations on all panels. They have picture symbol that associate the word with its semantic 

representation (see Figure 1). 
 

 
Figure 1. Finger font. 

The Sample 

We had sample of 70 deaf children. We divided it in two equal and homogenous sub samples. The first was 

experimental group and the second was control group. The experimental group had an opportunity to use Finger 

Font, while training and the control group had not. The sample has taken from deaf children population between 

10 and 17 years old that are pupils at oral schools in Sarajevo and Tuzla (Bosnia and Herzegovina). The sample 

has taken randomly. One group of pupils was trained with experimental program of typing with use of two fonts 

and their transformation during the typing. 

Variables 
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The most important variable in this experiment was the variable of clear typing. We took into consideration 

the number of mistyped and substituted letters in total count of words in the text. Variables were: wrong words, 

mistyped letters, and substituted letters. 

Data Analysis Processes 

We have done the data analysis on very simple way. We gave children the text to retype. Then we compared 

the results of experimental and control group and processed data in IBM SPSS Statistics 20 software under 

descriptive and then discriminative analysis. 

Findings and Discussion 

The writing is very complex activity and in order to learn it one has to learn to speak first. These two 

activities are connected and conditioned each other. People express their feelings, taught, and experiences by 

speech and write. The most complex type of language expression is written text. In order to send clear message, 

one has to specify all details, even those that are not said in oral speech. Ordinary children learn to speak, then in 

school they learn to write. Despite those, children with hearing impairment learn to speak and write at the same 

time, which consider troubles. It is very clear now why deaf children never achieve the writing skill level as 

ordinary ones. They have weak vocabulary, write slow, and make grammar mistakes. The writing and oral speech 

are the part of same mental process. The difference is in expression form. Deaf write as they speak, so their 

written text is the best for language skills. The fact that is called literacy is conditioned by language knowledge 

level, so the logical procedure of learning is speech and then writing. The child learns language by listening and 

then it practice speaking and finally it learns to write. Because deaf children cannot hear but they can learn to 

pronounce, the author’s researches showed that reverse procedure can be useful. Children learn to write first, 

using the transformation of letters to dynamic basis of hand alphabet that is psychological acceptable to deaf 

children. There is statistic important difference between those children that were tested with use of Times New 

Roman windows font and those that were using newly created experimental Finger font that represents one hand 

alphabet. Experimental group had better results. The control group (the one that used Latin font) typed 967 words 

with 91 mistakes (9.41%). They had missing letters in 31 words (3.21%) and they had wrong letters in 51 words 

(5.27%). The experimental group typed 16 words with mistakes (2.38%). They had missing letters in 11 words 

(1.63%) and they had wrong letters in five words (0.74%) (see Table 1). 
 

Table 1 

Text Retyping Times New Roman and Finger Font 

Variable Wrong words % Mistyped letters % Substituted letters % 

Control group  91 9.41  31 3.21  51 5.27  

Experimental group 16 2.38  11 1.63  5 0.74  

 

Conclusions and Recommendations 

This survey proves that Finger font supports typing/writing at deaf children. The deaf child interaction with 

computer is logical, because the computer supports those dynamic dimensions that are familiar with the basis of 

deaf cognitive development. Because of that, today we can find a lot of mini software which purpose is to help 
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deaf. The language education requests many skills. Programming courses and educational programs requests 

knowledge of psychology of deaf. So there is less software that is supported with this type of approach. Despite 

that software with Finger Font solves those problems and helps deaf to write/type, the computer software for 

education of deaf is consisted of next products: Finger Font, the adapted keyboard with one/two hand alphabet 

marks on it, and operative program for language learning. Hand alphabet as Finger Font is published in 

Hasanbegović (2004). It enables more efficient way of reading, writing, and learning at the deaf. Also it enables 

distance communication, printing, and its wide usage. For that purpose, we also invented keyboard for deaf with 

one/two hand alphabet marks on it. The operative program is constructed like dictionary with words in it that has 

dynamic support, like pictures, pronounces, and sing language examples for every word, and it can be used with 

Latin or Finger font. 
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