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Early intervention and early education have a special place in educating the children 
with Impaired Hearing (IH). The advancements in information and communication 
technologies have led to adopting the view that such technologies could be applied in 
the educational process of the children with IH. Besides, the positive results acquired in 
the studies conducted in the light of this review have brought up the fact that proper 
technology-based educational environments should be provided and popularized for the 
young children with IH. In this study, educational software has been developed for the 
purpose of teaching emotions and opposite concepts to young children with IH. With 
this software, videos with topic descriptions, games reinforcing funny and topic-based 
learning, questions and audio-visual feedbacks have been used. The effectiveness of this 
software in concept education along with its usability by children has been examined; 
and in addition, the subjective viewpoints of the teachers of students with IH on this 
software have been consulted as well.     

Keywords: educational software, hearing impairment, concept teaching, usability, young 
children  

INTRODUCTION  

Human brain, starting from birth till the age of five, develops far more quickly 
when compared to the other stages of life. Preschool years are the times when the 
brain starts to take its efficiency to the utmost level by deciding on what connections 
will be maintained or which ones must be left out (Blackman, 2002; Shonkoff & 
Phillips, 2000). Starting from the very first years of life onwards, all the stimulants -
either verbal or non-verbal - which reach the infant from the outer world can be said 
to create learning opportunities. Once the infant is able to make sense out of these 
data acquired through the sensory organs and use them, the learning process starts 
to take place. However, these processes become harder and take longer time as far 
as children with developmental delays or disabilities are concerned (Guralnick, 
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2010).       
Tüfekçioğlu (1998) emphasized that children 

learnt a great deal of information through their 
sense of hearing by starting from their birth, and 
also drew the attention to the power of auditory 
senses in rapidly and easily acquiring complex skills 
like native language and speech until the primary 
school years. Within this context, it is observed that 
the hearing losses that occur innately or in the first 
years of children's lives cause significant 
retardations in both their receptive and expressive 
language developments. This disability affecting 
primarily the language development of the children 
with hearing-impairment is known to cause them to 
fall behind their peers by negatively affecting their 
other areas of development as well as their 
academic skills (Cunningham & Cox, 2003). For this 
reason, the children suffering from hearing 
impairment in the first years of their lives, which is 
a critical time for learning and all the areas of 
development, should be allowed to benefit from 
early-period opportunities as much as possible by 
getting assisted by early diagnosis (Turan, 
Küçüköncü, Cankuvvet, & Yolal, 2012), early 
instrumentation, early cochlear implant (Karasu, 
Girgin, & Gürgür, 2015) as well as a rich 
environment and family education by the 
stimulants. Among the early diagnosis and early 
intervention programs in question are also the 
skills of readiness for school, such as concept 
education and the education of proper 
communicative skills for the children with hearing 
impairment (Carlton & Winsler, 1999).  

Carlton and Winsler (1999) defined the process 
of readiness for school as the flexible adaptation of 
both school and children to one another by 
evaluating this process within the framework of 
developmental approaches. On the other hand, the 
skills of readiness for school are observed to be 
listed as receptive and expressive language skills, 
early reading, attention, mathematics and 
conceptual skills (Bracken & Crawford, 2010; 
Harrington, DesJardin, & Shea, 2009). Each of these 
skills is of great significance for the future school 
years of hearing-impaired children. Besides, it is 
emphasized that among these skills, the hearing-
impaired children learn the skills like starting 
communication with their peers showing normal 
development, problem solving, and expressing emotions. And when they participate 
in the classes of general education, they will have the chance to benefit from the 
inclusive educational practices (Harrington et al., 2009; Dyck, Farrugia, Shochet, & 
Holmes-Brown, 2004; Richels, Bobzien, Raver, Schwartz, Hester, & Reed, 2014), and 
thus, benefit from the peer-to-peer interaction (Fabes, Hanish, & Martin, 2003; 
McGaha & Farran, 2001; Odom & Strain, 1984).  

State of the literature 

 Early intervention and early education, as in 
all children who need special care, are 
important for the hearing-impaired children. 
It is known that the cognitive and social skills 
of hearing-impaired children with no early 
educational support regress along with their 
communicative skills.  

 The educational software prepared for the 
hearing-impaired children in Turkey are 
considered as being applicable to the school-
age children in general. There are limited 
numbers of educational software prepared for 
the young children with IH.   

 It is also known that the educational software 
are effective in the education of cognitive, 
linguistic and academic skills for the young 
children with IH, and make it possible for the 
students to keep the information learned. 
Thus, they contribute to the children’s levels 
of readiness for school at the proper time. 

 Contribution of this paper to the literature 

 In this study, an educational software has 
been developed for young children with IH for 
the purpose of concept teaching; and software 
effectiveness, its usability by children and its 
social validity level by the teachers of the 
children with IH have been analyzed.  

 Educational software provided a unique 
contribution to children’s learning by the use 
of appropriate colors and interface, video-
assisted topic descriptions, reinforcement of 
the subjects with questions, and 
entertainment through the games provided 
along with the audio-visual feedbacks given.  

 The issue of the educational software 
prepared being efficient/effective in teaching 
emotions and contrast concepts to 5 young 
children with limited information in these 
skills was tested by using the AB model, which 
is one of the single subject research models. It 
was seen that the permanency of the concepts 
learned had been maintained even in the 2nd 
and 3rd weeks after the practices were 
completed. 
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On the other hand, it is known that when they start school by learning a number 
of basic concepts, such as numbers, letters, colors, shapes, emotions, abstract 
concepts and contrast-similar concepts, their possibility to be able to be accepted 
socially both by their teachers and their peers, and their academic success will also 
increase (Richels et al., 2014; Harrington et al., 2009). In addition, Stevenson and 
Newman (1986) drew the attention to the importance of the subject by highlighting 
that children's success in academic tests was associated with their learning basic 
concepts like recognizing the letters and numbers they had acquired in the early 
period.  

We see that the pursuits as to the qualified teaching methods to be used in the 
education of the basic concepts as well as teaching these concepts to the hearing-
impaired children at an early age are on the increase. It is seen that Easterbrooks 
and Stephenson (2006), after reviewing relevant articles in the literature, reported 
that 20 methods in reading, mathematics and science education were effective and 
evidence-based practices for hearing-impaired or deaf children. Of those 20 
methods which were evidence-based, the use of technologies were determined to 
have been more effective in math and science education when compared to the 
education of reading skills. In another study, Easterbrooks and Stephenson (2012) 
emphasized that the evidence-based practices could not be so effective in enhancing 
children’s motivations in reading comprehension studies, which, therefore, 
prevented them from having an efficient learning. Such pursuits are observed to 
have made it imperative for learning and teaching methods to be revised and 
brought together with modern technologies. In parallel to the developing 
technology, the computer-based practices used today have a widespread area of 
usage, such as the Internet, Communication Technologies, CD-ROM-based materials 
and multimedia presentation tools (Hasselbring & Williams Glaser, 2000). 

The area of use of the computer-based practices are observed to become 
increasingly popular since they shorten the learning periods of children, increase 
their motivations, support their individual learning processes and increase the 
permanency and generalizability of the information learned. Another situation 
promoting the use of computers in education is considered to result from preferring 
it because of its game-based practices. It follows that a game-based learning 
environment supports the children’s individual learning speeds, minimizes their 
anxiety and worry levels, and makes the learning process much more enjoyable  
(Bayırtepe & Tüzün, 2007). 

Today, it is observed that the computer-assisted educational systems used in 
teaching communicative and academic skills to the hearing-impaired children are 
among the evidence-based practices (Ferrell, Bruce, & Lucner, 2014), and that they 
gain more and more significance with each passing day.  It was determined through 
computer-assisted educational systems that hearing-impaired children are provided 
with maths teaching (Cannon, Fredrick, & Easterbrooks, 2010), grammar teaching 
(Cannon, Easterbrooks, Gagne, & Beal-Alvarez, 2011), sound-letter acquisition 
(Beal- Alvarez, Lederberg, & Easterbrooks, 2011), and reading and language 
acquisition (Easterbrooks, 2010). Although computer-assisted educational systems 
prepared for the hearing-impaired children in the international literature are 
rapidly becoming popular, there are still limited number of studies conducted on the 
hearing-impaired children in our country.  In the studies dealing with the computer-
based practices prepared for the hearing-impaired individuals in our country, 
webpage designs (Çakır, Çetin, & Baş, 2013), the design of the computer-assisted 
written expression skills, their practice and evaluation (Çiftçi, 2009), and web-based 
educational environments (Çal, 2011) were included.  It is understood that the only 
study to be performed on the preschool hearing-impaired children was conducted 
by Sevinç (1996). In this study, where the efficacy of the practices provided through 
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the use of computer-assisted education and the involved instructors was compared 
in teaching contrast concepts to the children with intense hearing impairment, 
Sevinç (1996) determined that children learned a larger number of contrast 
concepts in a considerably shorter time with the help of a computer-assisted 
educational program.  

In line with the literature summarized above, this study is considered to be 
unique contribution for the sake of the first Turkish educational software in our 
educational system for the purpose of teaching concepts to the young children with 
IH. In addition the program prepared within this study is thought to contribute quite 
a great deal to the national and international literature due to the fact that it creates 
the opportunity to evaluate the efficiency and maintenance through a single subject 
research method that takes into consideration the individual characteristics of the 
subjects (Tekin & Kırcaali-İftar, 2006). 

In order to teach the concepts (those involving emotions and opposite concepts) 
to young children with IH through this concept, an educational software in 
accordance with the curriculum of The Ministry of National Education, Preschool 
Educational Program (MoNE, 2013) was developed, and the answers to the 
following questions were sought in line with this:  (i) Is the educational software 
that has been prepared enabled to make the participants learn opposite concepts 
and emotions? (ii) Can the participants maintain the concepts learned even during 
the maintenance sessions? (iii) Is the usability level of the educational software 
prepared in such a style that is appropriate for young children with IH in terms of 
their capabilities? (iv) Is the prepared software appropriate for young children with 
IH according to the subjective evaluations of the instructors of the hearing-impaired 
children? 

METHOD 

Participants 

The participants of the study consisted of 4 female children and 1 male child 
whose ages varied between 4 and 7, and who received assistive educational service 
in a private education and rehabilitation center in Ankara in line with the program 
arranged for the hearing-impaired. All the participants had cochlear implants. 
However, it was determined that all of them received implantations in the late 
period (at the age of 3 being the earliest). The participants were 5 children a) who 
had no knowledge of the concepts used in the study (opposite concepts and 
emotions), b) who were capable of using computers at the level of “computer 
literacy”, c) whose hearing losses varied between 45%-70%, and d) from whose 
parents an informed consent for their participation was received in line with the 
views of the instructors of the Impaired Hearing who were in charge of the 
institution.  

Ali is 7 years and 4 months old. He is diagnosed with 48% severe sensorineural 
hearing loss. He attends the 1st class in the school of hearing-impaired children. The 
group teacher observed that Ali did not know even the simplest concepts due to the 
delay in his implantation. The hearing loss that was already innate was realized only 
after 10 months. His father or mother has no hearing loss problems. Among the 
educational programs necessary to be taken in his file were the subjects involving 
language, mathematics, social communication and reading, writing and 
comprehension.   

Rana is 5 years and 10 months old. Although she is innately a hearing-impaired 
child, it is observed that she was only diagnosed when she was 9 months old. Her 
hearing loss rate is 47%. There is total hearing loss in her right ear, whereas she has 
severe sensorineural hearing loss in her left ear. She was instrumented 2 years ago. 
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Her father or mother has no problem with hearing impairment. The necessary 
educational subjects to be provided for her were determined as language learning, 
hearing training and social communication skills. She attends the inclusive 
education in the preschool educational program.  

Elif is 5 years and 9 months old. Her hearing loss is 68%, and she is also 
diagnosed with speech block. Within her family circle, her mother has a hearing 
impairment. For this reason, she is observed as preferring the sign language in her 
communications. She does not attend the preschool education.  In her file, the 
necessary educational subjects she needs to take are language learning, social 
communication skills and hearing training.  

Ayşe is 5 years and 5 months old with 52% hearing loss. Language learning, 
hearing training and social communication skills are the subjects she needs to take 
in her educational program. Her family has no hearing loss problems.  

Serra is 4 years and 9 months old, with 52% sensorineural hearing loss. Her 
family has no hearing loss problems. Among the subjects she needs to take are 
maths, language, social communication skills and hearing training.  

The demographic characteristics of the participants are given in Table 1. The 
names of the children who participated in the research were changed. 

Setting  

The research was carried out in a private education and rehabilitation center in 
Ankara where an assistive educational program prepared for the individuals with 
Impaired Hearing is practiced and where the young children with IH attend. Each 
session was performed in a classroom equipped with a laptop in which an 
educational software was downloaded, and a mouse and a speaker arranged in the 
form of one-to-one teaching session for the subjects between the hours 13.00-15.00.  

Independent variable 

The independent variable (IV) of the research is an educational software 
prepared for the purpose of teaching the concepts expressing emotions and 
contrasts to the participants.  

The developed educational software consists of 4 main sections as Lessons, 
Questions, Videos and Games. The numbers, colors, emotions and opposite concepts 
planned to be taught within the context of the software are explained by means of a 
verbal lecture and also a sign language. In the preparation of the software, the 
following criteria were taken into consideration: the selection of colors was 
performed in a way that would apply to the children involved, frequent use of visual 
materials, the audio content as a whole, both audio and visual feedbacks, the use of 
simple single menu structure, menu labels as well as their visual ones, a small 
number of menus, the period of giving feedback, the appropriateness of the colors 

Table 1.  The characteristics of the participants 

Subject Gender Age 
Hearing loss condition 

within the Family 
The Rate of 

Hearing Loss 
The Age of Receiving 

Cochlear Implant 
The Periods of 

School Attendance 

Ali Male 7 years, 4 
months 

None 48% 6 2 

Rana 
 

Female 5 years, 10 

months 

None 47% 4 1 

Elif Female 5 years, 9 
months 

Yes, Mother 68% 3 2 

Ayşe Female 5 years, 5 
months 

None 52% 2 2 

Serra Female 4 years 9 
months 

None 52% 2 1 

 
 



H. Goker et. al 

114 © 2016 iSER, Eurasia J. Math. Sci. & Tech. Ed., 12(1), 109-124    

  
 

used for the target population, and also easy-to-use quality of the software.  
Also in similar studies, it is emphasized that in the preparation of educational 

software or web pages, the criteria such as the number of menus (Shneiderman, 
1997), the period of response (Polkosky & Lewis, 2002), the appropriateness of the 
colors used (Shneiderman, 1997), its consistency and easiness of its use (Nelsen, 
1999) increase the usability of the software. While the subjects were being briefed 
on the process, the audio expressions were supported by the descriptions through 
the sign language, as well. The concepts taught were supported by the visual tools to 
attract the attention and arouse an interest among the young children, and 
questions and games were also included to reinforce the subjects in an applicable 
way for the children’s level.   

Figure 1 demonstrates (Scenes 1, 2, 3 and 4) some of the examples of the 
interfaces regarding the education of emotions and opposite concepts included in 
the Lessons Section. 

Dependent variable  

The dependent variable of the research is participants’ learning the concepts and 
expressing emotions and opposites taught in line with the educational software. 13 
assessment questions were prepared for the purpose of checking whether or not the 
participants had learned the concepts taught. It was observed in all the stages of the 
study that the participants had exhibited 2 types of responses, which were the 
behavior of clicking the true answer, and the behavior of clicking the false answer to 
the assessment question. The true answer was defined as a) the participant’s 
listening to the assessment question and reaching the audio-visual feedback, “True”, 
by clicking the true answer. The false answer, on the other hand, was defined as b) 
the participant’s listening to the assessment question and reaching the audio-visual 
feedback, “False”, by clicking the wrong answer. During the educational sessions, 
error corrections were performed for the wrong answers of the participants related 
to both opposite concepts and to those expressing emotions. In order to maintain 
the interaction, the participants were made to perform the right behavior by 
providing them with verbal prompts and physical assistance.  

Experimental design 

A single subject research model referred to as the AB Model was used for the 
purpose of determining whether or not the educational software prepared for the 

 
Figure 1. Examples of software interfaces 
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conceptual education of young children with IH was effective in allowing them to 
learn the concepts expressing contrasts and emotions. The first level of this model is 
known as the baseline level. The baseline level is referred to as "A." This is the 
period in which no intervention is applied to the young children with IH. The second 
period, on the other hand, is the intervention phase in which the independent 
variable is applied and where its effect on the dependent variable is observed. This 
phase when the intervention is applied to the young children with IH is referred to 
as "B". The experimental control of the research was ensured by practicing the 
independent variable, in other words, by allowing the expected change to take place 
in the dependent variables (the concepts expressing contrasts and emotions) 
through practicing the prepared software (Tekin-İftar & Kırcaali-İftar, 2006). 

Experimental process  

Baseline level 

 At this stage, by presenting the target stimulant “Now we are going to learn 
opposite concepts”, to the participants without performing any teaching, the 
participants were asked to hold the mouse and follow the audio-visual stimulants. 
The true and the wrong answers given by the participants to the assessment 
questions in the wake of presenting the target stimulant were observed. Baseline 
level data were collected until obtaining three stable data points consecutively for 
each participant. 

Training sessions  

A three -consecutive session- teaching was performed during the teaching 
sessions for the concepts expressing each contrast and emotion as the first stage of 
the educational software. Usage of software was taught to children by modeling. 
Modeling was performed in three stages: a) Researcher becomes a model by using 
all steps of the software; b) By giving an opportunity to the child to try; c) The child 
is allowed to follow the software by three feedbacks.  Correct responses were 
reinforced by saying ‘well-done, good on you’, etc. 

Intervention sessions 

At this stage, the participants were asked to use the educational software by 
providing them with the target stimulant, “Now it is your turn”. After providing the 
target stimulant, the participant was encouraged with a verbal expression, “You can 
do it, etc.”, unless s/he even started to use the educational software. During the 
practice stage, this stage was ended only when an increasing data drift occurred in 
the wake of three consecutive sessions with all the participants or when a 
performance at least over 20% of the average of the starting level was exhibited. 
Observing a performance of at least over 20% of the starting level in the educational 
practices was regarded as a criterion for ending the practice stage (Laushey, Heflin, 
Shippen, Alberto, & Fredrick, 2009). Four sessions were performed at the practice 
stage of each participant.  

Maintenance sessions (follow up) 

 The maintenance data were performed as one session each with all the 
participants in the 2nd and 3rd weeks after the final intervention session. The 
participants were asked to use the educational software by providing them with the 
target stimulant, “Come on, let’s play our game”. During the maintenance stage, the 
reinforcers were grayed.  
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Data collection 

In this study, the data for effectiveness and reliability were collected. Separately, 
the social validity of the educational software in question was evaluated by taking 
into consideration the usability of the software by the participants, and also by 
receiving the subjective views of the teachers of the hearing-impaired. The data of 
efficacy; all the right and wrong answers given by the participants with respect to 
the dependent variables in each session were recorded through the event recording 
technique. In this direction, the accuracy percentages of each participant as to the 
concepts expressing both contrast feelings and the emotions were obtained by 
dividing them by the sum of right and wrong answers and multiplying it by one 
hundred (Laushey & Heflin, 2000; Laushey et al., 2009). At the stages of the starting 
level, at least three sessions were arranged for each participant. At the practice 
stages, however, the consistency of the data was decided on once a performance of 
at least over 20% of the average of the starting level or an increasing trend the data 
points were exhibited (Laushey et al., 2009). At least 4 sessions were performed in 
the practice stage of all the participants. The intervention sessions were ended when 
two participants (Ayşe and Ali) exhibited increasing trend in the data points in the 
4th session, while the increasing data points were reached along with the six 
consecutive sessions with Elif. Serra and Rana exhibited increasing data points in 
the five sessions. The maintenance sessions were performed as one session with all 
the participants in the 2nd and 3rd weeks after the final attendance session. 

As for the reliability data; the data over interobserver reliability and application 
reliability were collected in 30% of all the sessions of the research.  Since all the 
sessions were recorded via the laptop camera, the data over the interobserver 
reliability were determined along with the number of right and wrong answers of 
the participants in the sessions as to two dependent variables and by comparing 
their right and wrong answers recorded simultaneously. The interobserver 
reliability was calculated through the Agreement/Agreement + Disagreements x 100 
formula (Alberto & Troutman, 2009). The interobserver reliability data were 
calculated as 100% for all the participants. On the other hand, the application 
reliability data were checked through the “Application Reliability Data Collection 
Form” prepared for the purpose of determining to what extent these data were in 
accordance with the practice plan for each participant. The number of the 
practitioner behaviors recorded in the application reliability data collection form by 
the observer was divided by the number of the practitioner behaviors planned 
beforehand, and the obtained result was multiplied by 100, and thus, the application 
reliability percentage was calculated (Tekin İftar, Kurt,  & Çetin, 2011; Tekin & 
Kırcaali-İftar, 2006). The application reliability data of the study were calculated as 
100% for all the participants. 

FINDINGS AND DISCUSSION 

The accuracy percentages of each participant with respect to the concepts 
expressing both opposite concepts and emotions in all the stages of the study are 
shown for Ayşe, Elif, Serra, Rana and Ali in the figures 2, 3, 4, 5 and 6, respectively. In 
the figures are the baseline levels along with the intervention and maintenance 
sessions included, and in these sessions, the accuracy percentages of each 
participant with respect to the concepts expressing both opposite feelings and 
emotions are shown by means of two different series. The visual analysis suggests 
that the arranged educational software was effective in allowing all the participants 
to learn the opposite concepts and emotions easily and that the concepts learned in 
the 2nd and 3rd weeks after the practice stage had ended as being maintained with 
their accuracy. The change regarding the learning process of the hearing-impaired 
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children over the concepts expressing opposite feelings and emotions had taken 
place during the practice stages after teaching the educational software that was the 
independent variable of the research. Thus, the fact that there was a functional 
relationship between teaching the educational software and the independent 
variable of the research to the participants, and their learning the concepts 
expressing opposite concepts and emotions was shown through one of the single 
subject research models referred to as the AB model. 

The data over Ayşe’s baseline level accurate behavior percentage are seen to be 
similarly low as those of the others. After having obtained three data points in 
regard to emotions and opposite concepts at the baseline level, the process was 
passed on to the intervention level where emotions and opposite concepts were 
taught. Whereas the sessions’ accurate behavior percentage related to emotions and 
opposite concepts at the baseline level was 44%, it went up to 66,67%  like the 
average of all sessions of the intervention stage. Following the completion of the 
practice process, a prominent increase in Ayşe’s 22,67% value was observed in the 
data of accurate behavior percentage. In the wake of the intervention stage, the 
accurate behavior percentage data rose to 96,5% during the maintenance stage, and 
it was observed to continue with a 29,83% increase according to Ayşe’s average 
intervention level. 

The baseline level accurate behavior percentage data of the second target child, 
Elif, was 35,83%. The accurate behavior percentage data rose up to 70,11% by 
increasing at an average of 34,28% during the intervention stage. During the 
maintenance stage, however, the accurate behavior percentage was observed to go 
up to 97,91% and continued by increasing at a rate of 27,80%. 

 
Figure 2. Ayşe’s accurate behavior percentages in all the sessions 
 

 
Figure 3. Elif’s accurate behavior percentages in all the sessions 
 
 
 
 



H. Goker et. al 

118 © 2016 iSER, Eurasia J. Math. Sci. & Tech. Ed., 12(1), 109-124    

  
 

Serra’s baseline level, as in the other children, was observed to be low (29,75%). 
The accurate behavior percentage rose to 63,53% by increasing at 33,78% during 
sessions of the intervention stage. In the maintenance stage, on the other hand, the 
accurate behavior percentage was observed to continue to increase at a rate of 
28,13%. 

As seen in Figure 5, Rana’s accurate behavior percentage data increased in all the 
stages. Rana’s average of accurate behavior percentage at the baseline level 
regarding the emotions and opposite concepts was 10,33%, whereas it rose to 
38,04% during the intervention stage by increasing at a rate of 27,71%. In the 
maintenance stage, however, the accurate behavior percentage was observed to 
continue (86,25%) by increasing at a rate of 48,20%. 

Although the fifth target child, Ali’s age was older, he did not have any knowledge 
of emotions and opposite concepts as the other children who participated in the 
research due to the fact that his instrumentation was delayed. Ali’s baseline level 
accurate behavior percentage is as low as Rana’s (20,35%). Yet, during the 
intervention stage, his accurate behavior percentage was observed to increase at a 
far more rapid rate (56,66%). In the maintenance stage, this rapid rate was 
observed to have been maintained by increasing at 97,91%. 

 

 
Figure 4. Serra’s accurate behavior percentages in all the sessions 
 
 
 

 
Figure 5. Rana’s accurate behavior percentages in all the sessions 
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Findings related to social validity  

In order to be able to determine the social validity of the educational software 
developed for the purpose of teaching concepts to the young children with IH, and 
also receiving the subjective views of their teachers, in other words, to be able to 
ascertain the education-oriented usability of this software and the satisfaction felt in 
the wake of its application, a “Social Validity Scale” consisting of 7 questions was 
prepared in the form of a 5-point likert scale. The scale was filled out by 3 teachers 
of the hearing-impaired children who were given the opportunity to perform the 
individual education of the participants and to apply the educational software. The 
results are given in Table 2.  The teachers were observed to have graded the 2nd and 
3rd questions of the scale with the highest score (5). However, it was determined 
that they performed the lowest grading for the 5th question. 

The teachers of the hearing-impaired children emphasized with respect to the 
software that this software was appropriate for individual use, and that its fun 
aspects at the time of teaching were of great importance since it was an activity in 
which the children joined with pleasure, and they also added their own positive 
views as to the software in question. 

Findings regarding the usability assessment of the software prepared 

The number of clicks and the access time are the two factors playing the key role 
in determining the property of the use of the educational software or the web sites. 

 
Figure 6. Ali’s accurate behavior percentages in all the sessions 
 
Table 2. The social validity scale for the teachers of the hearing-impaired children 

Question 
No. 

The Items of the Scale Average 

1. Are you satisfied with applying this program prepared for the preschool hearing-impaired 
children?  

4,33 

2. Do you think the information technologies are of use to the education of hearing-impaired 
children?  

5 

3. Do you think the use of this educational software developed for the preschool hearing-impaired 
children contribute to their learning concepts and emotions?  

5 

4. Do you think the preschool hearing-impaired children like practising this program?  4,66 

5. Do you think applying this program to the preschool hearing-impaired children is easy?  4 

6 Do you think that proper visual tools and content are used within this program for the preschool 
hearing-impaired children? 

4,33 

7. Would you recommend this program to one of your colleagues to use it?  4,66 

Total:   4,57 
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Providing access to information in a short time with a minority of clicks is of 
importance in terms of demonstrating the efficiency and usability of the system 
(Uçak & Çakmak, 2009). The tasks to be performed by the users are given below: 

Tasks: 
1. Find the course description of the concept of old.  
2. Find the course description of the concept of hot. 
3. Find the course description of the concept of sad.  
4. Find the course description of the concept of fear.  
5. Find the course description of the concept of large.  

The calculations of the average values for the number of clicks and access times 
performed by the users for each task are given in Table 3. 

When the average periods of the times for each task were analyzed in Table 3, the 
users were observed to have completed the tasks expected within a given period. 
Task 1 was performed with almost 2 clicks within 9,24 seconds on the average. Task 
2 was performed with about one click within 7,88 seconds on the average, which, 
among all the tasks, is the one performed within the shortest time and with the 
fewest number of clicks. Task 3 was performed with almost 2 clicks with an average 
of 14,24 seconds. Task 4 was performed with almost 2 clicks with an average of 
14,78 seconds. Task 5, on the other hand, was performed with almost 2 clicks with 
an average of 14,34 seconds. It is observed that the system through which the tasks 
can be easily performed by the users is highly applicable. The fact that there are 
audio-visual expressions next to each menu and in feedbacks in the educational 
software allows the users to use the system more easily.  

It was observed that the educational software developed for the purpose of 
teaching emotions and opposite concepts to the hearing-impaired children was 
quite effective along with its high usability, and that the viewpoints of the teachers 
of the hearing-impaired as to the software in question were quite positive. These 
findings show parallelism with the efficacy of the computer-assisted educational 
environments prepared for the hearing-impaired individuals mentioned in the 
literature.  

Çal (2011) put forward the fact that learning became possible for the hearing-
impaired individuals through the use of information technologies by allowing them 
to receive education through watching, applying, and listening at a level they are 
able to hear, thus, the learning process became more permanent/sustainable and 
the active participation of the individuals were also ensured.  

Again, in the same way, Çiftçi (2009), having conducted a similar study, stated 
that enriching the educational environment by using more sensory organs within 
the computer-assisted educational settings developed for the hearing-impaired 
individuals was of great use to them in this respect.  

Şılbır (2011) suggested that the computer-assisted environment designed for 
developing Turkish reading-writing skills of primary school students with hearing 

Table 3. The users’ task performing periods and their number of clicks 

 Task 1 
(20 sec expected) 

Task 2 
(20sec expected) 

Task3 
(30 sec expected) 

Task 4 
(30 sec expected) 

Task 5 
(40 sec expected) 

 Access 
Time 
(sec) 

No.of 
Clicks 

Access 
Time 
(sec) 

No.of 
Clicks 

Access 
Time 
(sec) 

No.of 
Clicks 

Access 
Time 
(sec) 

No.of 
Clicks 

Access 
Time 
(sec) 

No.of 
Clicks 

Elif 9,7 2 7,4 1 10 2 19,6 2 19 3 

Rana 6 1 10 1 14,1 1 12,5 2 14,9 1 

Serra 10 1 7 1 23,5 2 11,7 2 15,8 1 

Ayşe 17,5 3 5 2 10,1 2 15,9 3 10 2 

Ali 3 1 10 1 13,5 2 14,2 2 12 1 

Average 9,24 1,6 7,88 1,2 14,2 1,8 14,7 2,2 14,34 1,6 
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impairment had enhanced their success in their vocabulary as well as their ability to 
use additional words within a given sentence. The application of the educational 
software on the young children with hearing-impairment also yielded similar 
results, and the developed software was understood to have positive effects on 
learning, maintenance and usability. 

CONCLUSION AND SUGGESTIONS  

In this study conducted for the hearing-impaired young children, an educational 
software in compliance with their levels was developed. With this software, it was 
aimed that such children learn the basic concepts to contribute to their academic 
success at earlier ages in their primary educational process in order not to fall 
behind the students with no impairment within the academic scope. In the 
application process of the research, the hearing-impaired young children were 
observed to have not much difficulty in general, especially in using the educational 
software developed. However, interventions for topic repetitions were made for the 
questions the children were unable to answer, and thus, they were guided in that 
respect.  

The findings of the study suggest that i) the software prepared was quite efficient 
in allowing the hearing-impaired young children to learn the opposite concepts and 
emotions, ii) the participants were also capable of maintaining the concepts learned 
during the maintenance stage after the intervention stage, iii) the usability level of 
the educational software prepared was appropriate for the young children with IH, 
and that iv) the software developed according to the subjective evaluations of the 
teachers of the hearing-impaired was appropriate for the young children with IH.  

When the findings of the effectiveness of the study were examined, it was 
observed that the accuracy percentages of all the participants at the baseline level 
was rather low (between 19,5% -  47,5% ) as regards the concepts expressing both 
opposite concepts and emotions. However, it was also determined that there was a 
prominent increase far above the baseline level (between 57,5% - 86,66%)  in the 
wake of the intervention stage during which the teaching processes were performed 
were completed step by step, and this rapid rate even continued to increase during 
the maintenance stage, as well (between 97,5%-100%).  

When the social validity of the developed educational software that involves the 
subjective views of the teachers of the hearing-impaired is analyzed, the general 
average is observed to be almost 4,57 out of 5 in Table 2. The fact that the teachers 
of the hearing-impaired gave full score (5) to the question, “Do you think the use of 
this educational software developed for the young children with IH contribute to 
their learning concepts and emotions?” attracts the attention, as well. While the 
usability of the educational software was being tested, 5 tasks were already 
specified, and the performance periods of these tasks by the young children with IH 
along with the number of clicks were all recorded. The easy-to-use quality and the 
simple and clear usage of the educational software enable the tasks to be performed 
in a much shorter time and with one single click. When the findings in Table 3 were 
analyzed, it was determined that the tasks were easily performed and the system 
had a high usability.  

This study is considered to set an example to other studies to be conducted in 
this field by creating a digital archive for the young children with IH and to arouse 
an awareness towards the education of young children with IH. In addition, the 
study will provide equal opportunities among the young children with IH and will 
enhance the academic success of the hearing-impaired individuals. It is thought that 
by providing a suitable educational environment and proper educational tools for 
the young children with IH, they will be able to perform an academic success at the 
same level as their peers when sufficient feedback is provided.  
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As the result of the experiences gained and the assessment of the involved 
literature in the process of the study, the suggestions for prospective researches 
have been listed as follows: In order for the educational software to be used by the 
teachers involved, teacher training programs and applications of the software 
should be included in this scope. There is also the need to try new/modern 
software/programs regarding the verbal responses of the children while using the 
software and evaluating this process. Investigating how the touch-operated mobile 
applications of the software that facilitate the use of computers for the hearing-
impaired children of younger ages could be made in the most convenient form, and 
thus, developing appropriate suggestions as regards to this will make significant 
contributions to the literature.  
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