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Abstract—The ability to read Quran of students with hearing impairments
supported by special education is still not as expected due to the limited access
to technology. The progress of technology such as a smartphone has led many
people to adopt a view that the technology of application is very appropriate to
be developed for their learning. In this study, we have developed an application
called QUR'ANI to teach reading the Qur'an fluently and appropriately for
students with hearing impairments. The method used was single subject
research with the AB model. The effectiveness of this application in teaching
the Qur’an for students with hearing impairments has been tested with positive
effect. Besides, the teacher's subjective point of view in this application has also
been consulted. This research found that there was a strong correlation between
the components of reading fluency.
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1 Introduction

Reading the Holy Qur’an is one of the activities that is highly recommended for
Muslims. Reading the Qur’an should be done carefully so that there will bo no
mistake in pronunciation. The language used in the Qur’an is Arabic. For most non-
Arabic students including those who are in Indonesia, reading the Qur’an is one of the
difficult skills due to their lack of understanding of Arabic in terms of pronunciation
[1]. Another problem, student’s accent also affects the pronunciation when reading
the Qur’an which results in errors in reading [2] [3]. To avoid such problems,
Tajweed rules are implemented to ensure reading the Qur’an is done correctly and
accurately. In another sense, Tajweed is a rule of how to read the Qur’an fluently. The
research conducted by Zarif et al. [1] showed that there is a close relationship between
fluency of reading and adherence to the Tajweed rules in reading the Qur’an.

The obligation to learn reading the Qur’an fluently applies to every Muslim [3],
including Muslims with hearing impairments. The results of preliminary studies
showed that the students with hearing loss had poor Qur'an reading skills. They have
not been able to read the Qur'an fluently and precisely. In a different context, the
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research on the reading ability of the students with hearing impairments has been
highly conducted. The newest one was reported by Harris & Terlektsi [4], Miller et.
al. [5], Kronenberger et al. [6], and Harris et al. [7]. A number of those researches
showed the similar result that the students with hearing loss were difficult in reading.
The hearing loss has resulted in communication barriers that limit the students' access
to the learning. This case negatively contributes to the reading skill [8], including
reading the Qur’an [9].

The condition shown by a number of studies require scientists and educators to
find the right approach in developing the reading skill of the students with hearing
impairments. Rambeau [10] revealed that today the researchers are demanded to find
the answer of how a number of people with hearing loss can actually a good reading
skill. In recent years, many researchers have debated how students with hearing
impairments can have the ability to read by developing phonological awareness [10]
[11] [12]. However, the phonological awareness is said that it is not the only key of
the success of the students with hearing loss in developing reading skill [13].
Moreover, Nittrouer et al. [14] and Miller et al. [5] stated that the awareness of word
structure is also another key and has a role that is as important as phonological
awareness.

In the context of reading the Qur’an, building phonological awareness and word
structure to the students with hearing impairments is needed in order they can read the
Qur’an fluently in accordance with Tajweed rules. The success of building both
awarenesses in improving the Qur’an reading skills for the students with hearing
impairments is influenced by some factors such as attitude, passion, motivation, and
learning method [3] [15], especially in specific education. However, specific
education has not been able to provide various kinds of learning [3] and tends to be
conventional [16]. This implemented method has caused the students with hearing
impairments difficult to upgrade their skills [17]. The study conducted by Luccas et
al. [18] showed that the students supported by specific education had the same level
of reading skills to the students unsupported by specific education.

The failure of specific education in developing the ability to read the Qur’an in
children with hearing loss is caused by the weak teaching method [9], especially in
terms of the availability of very limited technology and assistance tools [15] [16] [62].
In fact, the research conducted by Easterbrooks & Stephenson [19] 20 methods in
effective reading learning for students with hearing impairments reported that the use
of technology is the most effective method. Today, many application-based
technologies are developed on the smartphone to solve the learning problems for
students with hearing impairments [60], but in the context of Qur'an learning is very
limited including in Indonesia. Application on the smartphone is continually upgraded
since it is regarded as the right assistance technology for students with hearing
impairments [20] [21]. The results of research carried out by Cuhadar et al. [22] and
Ng'the et al. [23] also showed that the application technology can make the learning
level much better for the students with hearing impairments.

In line with a number of the summaries of literature that have been mentioned, this
research was undertaken to significantly contribute in Qur'an learning for students
with hearing impairments in Indonesia by providing an Android-based application. In
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this research, we focused on how the application that has been developed — QUR'ANI
— can help the students with hearing impairments to have the ability to read the Qur'an
fluently. As far as we know, the research on the reading fluency for students with
hearing impairments is still limited [24], especially in the context of reading the
Qur'an. The research and development of the similar application as Fakih [16] has not
reported how this android application helps the children with hearing impairments to
have the ability to read the Qur'an fluently. This study tried to find the answers to the
question of application that has been developed as follow:

e Is the QUR’ANI capable of making students with hearing impairments have better
Qur’an reading skills?

e Are students able to maintain the ability to read the Qur’an during the follow-up
phase?

o Is the QUR'ANI application developed according to the characteristics and needs
of students with hearing impairments according to the subjective evaluation from
the teacher? (d) is there a correlation between the components of fluency reading in
Qur'an reading learning through the QUR'ANI application?

2 Literature Review

2.1 Qur’an reading fluency

Reading fluency is one of the components in the reading program for children with
hearing loss recommended by The National Reading Panel [25] and The National
Agenda [26]. Reading fluency is the main characteristic of a good reader. Reading
fluency is very necessary for reading and understanding what is read to be successful
in life [27]. Meanwhile, Qur’an reading fluency is needed to be able to read the
Qur'an without wrong pronunciation [2] [3] and understanding the content of the
Qur'an well as the guide of life holistically including the Islamic community life.

Reading fluency is defined as someone's ability to read a text correctly and
accurately with the right expression [25] [28] [29]. Reading fluency has been
identified as a key component in effective reading learning oriented to the
improvement of students’ reading understanding [25] [30], especially the students
with reading difficulties. Furthermore, Rasinksi et al. [30] explained that reading
fluency is often associated with oral reading. Prosodic or expressive reading is only
able to observed in oral reading and not able to be examined during silent reading.

Reading fluency consists of three main components namely accuracy, automaticity,
and prosody [31] [32]. The measurement of accuracy can be done by counting the
percentage of words that are read correctly in oral reading while automaticity is
carried out by counting the number of words that are read correctly per 100 words
[28] or in the duration of reading for one minute [33]. Meanwhile, prosody is
measured with a rubric developed by Rasinksi [33] including a number of elements of
prosody or expression.
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Referring to those definitions and measurement, Qur’an reading fluency can be
defined as an ability to read Qur’an orally, fluently, and accurately in accordance with
Tajweed rules. The measurement of Qur’an reading fluency is undertaken by
measuring the needed time in solving a verse in Qur’an and the number of errors in
reading the punctuation and word, articulating the Hijaiyah letters and words
correctly and fluently, and the mistakes do not follow Tajweed rules as done by Zarif
etal. [1].

The main problem of the students with hearing impairments in reading the Qur'an
is their inability to pronounce and spell letters and words. Articulation in reciting
letters is still unclear and almost the same as the other letters in one
classification/group of Hijaiyah letters [34]. The weak working memory has resulted
in the ability to comprehend the concept of Arabic as a whole is also low [35]. They
need more time to learn letters and words in the Qur’an since the language used is
unfamiliar and new to them. In other words, the phonological awareness is the main
problem of the children with hearing loss in reading the Qur’an.

2.2 Qur’an reading learning

Reading skill is believed as an ability that can be trained and taught. Reading skill
will improve when given the right teaching strategy. The researchers have
recommended many strategies to improve reading fluency, but most of them lead to
the repeated reading method. This strategy is also suggested by The National Reading
Panel [25] as the most appropriate way to upgrade the fluency and achievement of
reading outcome holistically.

Repeated reading strategy is included in traditional strategies that are highly used
in psychological studies and special education. Repeated reading was developed by
Samuels [36]. This strategy uses text and is divided in some equal length-parts. This
strategy can be started by reading together with the teacher and the students read
aloud. This procedure is repeated until reaching the targeted performance. Mioduser
[37] explained that this method has a weakness namely the fluency in reading is
dominantly caused by the memory of the repeated word/sentence. However, this
strategy is considered very suitable for students with hearing impairments that have
low working memory and need repeated method [38]. The research on the
effectiveness of repeated reading to improve the reading fluency has also been proven
from a number of research conducted including Samuels [36] that has tested this
strategy to the children encountering reading difficulties with a non-experimental
research. Most recently, the meta-analysis of repeated reading strategy for the
children with reading difficulties carried out by Lee & Yoon [39] and the study
conducted to the third graders by Marano [40] showed the similar result that this
strategy was effective in enhancing reading fluency.

In the Qur’an reading learning, the traditional strategy such as repeated reading has
been applied for decades in various public and religious schools in Indonesia. As a
result, it has proven to be effective in improving the ability to read the Qur’an of the
students with normal hearing. However, inversely proportional to the conditions in
specific education, this traditional strategy is believed to have made it increasingly
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difficult for children to learn to read the Qur'an properly [3] [9]. The research
conducted by Herlina et al. [41] found that teachers in special education tended to
teach verbally without interesting media. As a consequence, the students with hearing
impairments have not been able to read Hijaiyah letters. The same result was also
shown by Hasan [42] finding that teacher of special need still used lecture method
impacting on the less optimal and boring learning.

This result is not in line with the explanations of theory and empirical results
stating that repeated strategy is in accordance with the children with hearing
impairments. However, the emphasize of the Qur'an learning for children with
hearing loss should be on self-factors [3]. In other words, building self-motivation to
the students to learn the Qur'an is the main key. Kuhn et al. [29] also said that this
strategy is still popular and effective but there is always a need for an additional
method. Some researchers recommend providing technology-based learning access as
an additional method for children with hearing impairments. In the past few decades,
the research carried out by Carver & Hoffman [43] showed that computer-based
repeated reading strategy has a higher effectiveness. Based on such literature, it can
be said that Qur’an reading learning for children with hearing impairments will be
effective by using technological assistance [9] since it can improve students’
motivation more highly [44]. Moreover, the students with hearing impairments have a
positive attitude towards technology [45].

2.3  Application of QUR’ANI

QUR’ANI comes from the Qur’an Isyarat (sign) — a word in the Indonesian
language — in English, it means Sign Language Qur'an. Media in the form of this
application is developed to provide assistive technology in accordance with the
characteristics and needs of students with hearing impairments in Qur’an reading
learning, especially in special education. The application is chosen to be developed
for some reasons namely familiar media for students with hearing impairments [46]
[47], the high number of users, and it is open source. The other main reason, the
mobile application has been proven that it can help to improve the students'
motivation [21] in enhancing literacy [48] [44] and it is beneficial in upgrading the
cognitive development including in developing Qur’an reading skill [15].

QUR’ANI is designed to provide perceptual information and linguistic
information. Both are explained as a factor influencing the reading skill of students
with hearing impairments [49]. QUR’ANI was developed by noticing some
dimensions of usability of special application for students with hearing impairments
referring to Nathan et al. [50]. This application consists of a multimedia component to
make the students with hearing impairments can effectively learn. The visual and
audio information in this application was balanced to accommodate all learning styles
of the students with hearing impairments. Although the audio content is considered
not too important, it is believed to be able to reduce students' juggling action during
learning [17] and give higher learning access to the students with low hearing
impairments.
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On the menu of Hijaiyah, there is a menu of speech to sign language, this content
will give higher learning accessibility [51] and it is believed to be able to significantly
contribute in the application for the students with hearing impairments [52]. The
menu of Juz Amma is also completed with the videos of sign language. This content
is an important aspect and should not be overlooked in designing a special application
for the students with hearing impairments [53].

Reading is closely related to cognitive development [11], and working memory
[54]. Referring to that explanation, the principle of the cognitive theory of multimedia
learning applies in reading the Qur'an for students with hearing impairments using
QUR'ANI. Multimedia-based learning topic is the most effective way to reduce the
learning barriers for students with hearing impairments by considering the principle of
combining the technological element of audio, visual, and digital technologies to
facilitate the more effective and qualified learning activities of students with hearing
impairments [55]. In the principle of multimedia, figures and words are presented in
the form of video [56]. In other words, the cognitive theory of multimedia learning
states that learning by combining visual and auditory was proven more effective
compared to only by visual [57].

3 Methodology

The participants in this study consisted of four students including two males and
two females with the various ages of 15-18 years old. They were ninth class students.
The five participants had (a) the ability to use an Android smartphone, (b) deafness
with the hearing loss level between 80-90 db (severe-profound), (c) the low ability to
read Hijaiyah letters, and (d) the ability to communicate orally and in sign language.
The selection of subjects in secondary school level relied on the research results of
Wexler et al. [58] that have identified that the intervention of reading fluency has
been proven effective for secondary-level students. The demographic characteristics
of the participants are presented in Table 1. The names used in this research were
changed to save the participants’ privacy.

Table 1. The characteristic of the participant

Subject Gender Age Classification of Deafness
Citra Female 17 years Severe
Faniah Female 18 years Profound
Hafzdi Male 16 years Severe
Jona Male 15 years Severe

This study used single-subject research with AB model. Independent variable (IV)
in this research was QUR’ANI application developed to teach Qur’an reading for
students with hearing impairments. The dependent variable in this research was the
ability to read Qur’an fluently. This research was conducted in one of special
education school in Malang City. Every meeting of learning was undertaken by using
Android with a 5-6 inch screen and earphone with the learning format of one-to-one
teaching between 08.00-12.00 o’clock.
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The procedure of this research consisted of three main stages namely baseline,
intervention, and follow-up sessions. The students and teacher meet in the same place,
time, and duration routinely every day during research. In the first 10-15 minutes in
each meeting session, the teacher reviews the lesson learned in the previous meeting.
The next 30-45 minutes were used to conduct a teaching in accordance with the
research plan. The last 10-15 minutes were used to assess the ability to read Qur’an
using Iqra and Qur’an (printed), but the assessment was not done every day, only the
third day (Wednesday) and the sixth (Saturday) in every week.

In the baseline and follow-up phases, the teaching was done by using a strategy
usually used (instruction-as-usual) in the school. During the intervention phase, the
teacher taught QUR'ANI application installed in the android of each participant. The
intervention phase was begun by training session by using QUR'ANI application for
the students with the following steps:

e The teacher gave a direct example of how to use the application

e The students were asked to directly try the application in each android

e The teacher gave feedback especially the errors that might still occur in the
application usage.

In the initial intervention phase, the teacher motivated by explaining the essence of
reading Qur'an fluently. During the intervention session, the teacher accompanied the
students in learning reading Hijaiyah letters and short Surah in the Qur'an using
QUR'ANIL. In the last session of intervention, the teacher reviewed the learning
process that has been done (conducted except the day of assessment). Follow-up
phase was carried out to know whether the students maintain the performance of the
ability to read the Qur'an after a break of learning using QUR'ANI. The follow-up
phase was undertaken about two weeks after the last session in the intervention phase.

In this research, the data for effectiveness and reliability were collected. The data
of effectiveness were gathered by measuring the number of Hijaiyah letters
pronounced in one minute and words that could be read in one minute for surah Al-
fatihah. The first measurement was used to know the accuracy while the second
measurement was employed to know automaticity. In this research, the third
component of reading fluency was measured. The selection of accuracy and
automaticity was because both components were considered the most basic problem
in the skill of reading Qur’an for students with hearing impairments. Rasinksi [59]
explained that both of them were the main measurement of reading fluency. The
research procedure was undertaken by doing the following setting. In the baseline
phase, at least five sessions of measurement were executed to each participant. The
baseline phase would be continued if the data showed stability or at least
improvement. In the intervention phase, at least nine sessions of measurement for
each participant. The intervention phase was ended when at least two participants
showed the stable data or tendency of improving data. The follow-up phase was
carried out with twice measurement.

The data measurement and recording were manually conducted, and the standard
of students’ uncertain answers (the students were stated as right if they read the
letters/word clearly enough heard by the observer and better than the previous phase)
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threated the data reliability. In this research, the occurrence agreement from three
observers was calculated to maintain the reliability of the collected data. The
occurrence agreement was calculated through agreement/ agreement + disagreement x
100. The result of occurrence agreement showed above the target >75%, meaning that
the data were reliable.

The social validity of QUR'ANI application was evaluated by accepting the
teacher's subjective perspective. To measure the social validity, the researchers
interview the teacher before the baseline phase and the last session of follow-up.
Besides, the measurement was also done by using a questionnaire consisting of five
questions with the Likert 5-point scales.

To determine whether QUR’ANI application could improve the ability to read the
Qur’an of students with hearing impairments in this research, a visual analysis was
carried out as recommended Kratochwill et al. [65]. The split-middle method was
used in analyzing the condition including level, tendency, and variability of the data
for each dependent variable. Besides, descriptive statistic calculation was also done
including median, mean, and standard deviation (SD) for each phase. The last, the
overlap was checked by calculating the percentage of nonoverlapping data (PND)
point between baseline and intervention phase, and the percentage of intervention data
point exceeded the media of baseline phase (PEM).

This study also carried out linear regression statistic analysis between two
dependent variables namely accuracy and automaticity [66]. Many experts state that
both of them are the basic foundation of reading fluency but the research of the
relationship of both of them has not been widely studied. This relationship should be
found to answer the evaluation question from QUR'ANI application whether two
main measurements of reading fluency have a strong relationship in Qur'an reading
learning using QUR'ANI. This answer is important to explain that the application
developed can develop both measurements simultaneously.

4 Results and Discussion

The data of the number of Hijaiyah letters read correctly showing the accuracy in
reading the Qur'an in all research stages for each participant are presented in Figure 1,
2, 3, and 4. Meanwhile, the data of the number of words that could be read properly in
Surah Al-Fatihah showing the automaticity in reading the Qur’an is shown in Figure
5, 6, 7, and 8. Median, mean, SD, PND, and PEM in the aspect of accuracy and
automaticity are presented in Table 2 and 3.

4.1  Accuracy

The mean and median during baseline phase of the first student, Citra, were at the
level of 13.1 and 13.5. The data in the baseline phase was relatively stable and
showed an increasing trend. The accuracy in reading the Qur'an during the
intervention phase also showed the same result that was stable and increasing with the
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mean of 21.0. The follow-up phase also enhanced from 22 to 24 (Figure 1). PEM and
PND for Citra were Citra 100% (Table 2), respectively.

The second student, Faniah, reached the mean and median in the baseline phase of
12.3 and 12.5, slightly lower than Citra. The data in the baseline phase showed stable
and increased. The data in the intervention phase showed variable (unstable) but still
showed an increase from 14 to 24 with the mean of 19.6. The follow-up phase showed
a horizontal trend, one number below the highest number in the intervention phase
namely 23 (Figure 2). PEM and PND were at the percentage of 100% (Table 2).

The third student, Hafdzi, the tendency of data stability in baseline and intervention
phases was similar to Faniah namely from stable to variable. However, both baseline
and interventions phases showed the estimation of positive tendency. The mean in
baseline phase was 11.7 and increased again in the intervention phase with the mean
of 18.3. in the follow-up phase, the mean decreased from 21 to 20, only reduced one
number and did not return to the baseline level (Figure 3). PEM and PND were at a
percentage of 100% and 91.7% (Table 2).

The fourth student, Jona, had the tendency of data stability in baseline and
intervention phases showing the similar result to Citra namely from stable to stable
that tended to the positive direction and the follow-up phase also showed the same
thing. The mean in baseline phase was slightly lower than that of Citra namely 11.7
but the mean in the intervention phase was 26, the highest among the other students
and the follow-up phase showed the same thing. (Figure 4). PEM and PND were in
the percentage of 100% (Table 2).

4.2  Automaticity

The first student, Citra had the mean and median during the baseline phase of 1.3
and 1.0, respectively. The mean and median in the intervention phase were 7.5 and
8.0, respectively. In the initial five data of the baseline phase, the data point tended to
be horizontal and the increase in the last point. The analysis between conditions
showed that the change of orientation and positive effect, and the change of stability
from stable to stable. The follow-up phase showed an increase as well (Figure 5).
PEM and PND were 100% and 91.7%, respectively (Table 3).
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Fig. 1. Citra's accuracy in all sessions
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Table 2. Accuracy data point

Student Baseline Intervention Follow-up
Citra
Median 13.5 21.5 23
Mean (SD) 13.1(1.2) 21.0(2.1) 23 (1.4)
PND 100%
PEM 100%
Faniah
Median 12.5 20.0 23.0
Mean 12.3 (1.2) 19.6 (3.3) 23.0
PND 100%
PEM 100%
Hafzdi
Median 12.0 19.0 20.5
Mean 11.7 (1.0) 18.3 (2.9) 20.5(0.7)
PND 91.7%
PEM 100%
Jona
Median 11.5 21.0 25.0
Mean 11.7 (0.8) 21.1(2.6) 25.0 (1.4)
PND 100%
PEM 100%

Table Note. PND = Percentage of nonoverlapping data point between baseline dan intervention phases.
PEM = Percentage of intervention data point above the median of baseline.

The second student, Faniah, had the mean and median in the baseline phase higher
than the other students namely 2.5 and 2.5, respectively. However, in the baseline
phase, the tendency of stability showed variable, this phase was ended and continued
with the intervention phase since the estimation of the tendency showed positive. The
mean in the intervention phase was 8.9, the highest one among the other students, but
the change of level was still in the lower condition compared to Citra. The follow-up
phase showed the estimation of the tendency to the horizontal direction in the number
of 9 (Figure 6). PEM and PNS were 100%, respectively (Table 3).

Baseline Intervention Follow-up
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Fig. 5. Citra’s automaticity in all sessions
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The third student, Hafzdi, in the baseline phase showed the variable stability
tendency with the mean and median of 1.0 and 1.0. These data points were the lowest
among the other students in the same phase. The baseline phase was ended after the
estimation of the tendency showed positive or increase. The follow-up phase showed
the estimation of the tendency to be horizontal, similar to the condition of Faniah but
it was in the number of 7 (Figure 7). Each PEM and PND were 100% and 91.7%
(Table 3).

The fourth student, Jona, in the baseline and intervention phases showed the
change of stability from stable to stable, and the orientation change and positive
effect, the similar condition to Citra's. the mean and median in the intervention phase
was...the follow-up phase also showed the condition increasing from 8 to 10, the

highest number in the intervention phase (Figure 8). PEM and PND were 100% and
91.7% (Table 3).
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Table 3. Automaticity data point
Student Baseline Intervention Follow-up
Citra
Median 1.0 8.0 8.0
Mean 1.3 (0.8) 7.5(1.9) 8.0 (1.4)
PND 91.7%
PEM 100%
Faniah
Median 2.5 9.0 9.0
Mean 2.5(L.1) 8.9(1.2) 9.0
PND 100%
PEM 100%
Hafzdi
Median 1.0 5.0 7.0
Mean 1.0 (0.6) 53(1.4) 7.0
PND 91.67%
PEM 100%
Jona
Median 2.0 8.0 9.0
Mean 1.8 (1.0) 7.5(1.9) 9.0 (1.4)
PND 91.67%
PEM 100%

PND = Percentage of nonoverlapping data points between baseline and intervention phases. PEM =
Percentage of the data point in the intervention phase above the median of baseline phase.

4.3  Social validity data

Social validity was obtained from interview and questionnaire given to the teacher
especially in the last part of the research. This scale questionnaire was filled by four
teachers of the participants given the chance to learn using application. The results of
the questionnaire are presented in Table 4. The mean of the aspect of satisfaction and
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multimedia was 4.5 while the aspect of the easiness, goal, and recommendation of
usage was 4.7. the mean of all aspects was 4.5 out of 5. The data analysis of the
questionnaire results was added with the interview results revealing that teacher
responded and gave positive attitude towards QUR'ANI and the intervention results.
In general, teacher considers that QUR'ANI application is very suitable for students
with hearing impairments since the device is familiar and liked by the students and
makes them highly motivated to learn. This case is regarded as the most important
thing in learning.

Table 4. The social validity scale for the teacher of the hearing-impaired student

Question number The items of the scale Average
1 Do you feel satisfied with the
QUR'ANI application developed
for students with hearing
impairments?
2 Can QUR'ANI application be
easily operated by students with 4.7
hearing impairments?

4.5

3 In your opinion, can this
application help the ability to read
Qur’an of the students with hearing
impairments?

4.7

4 In your opinion, are the
components of multimedia and
contents of QUR’ANI application 4.5
very suitable for the need of
students in reading the Qur’an?

5 Will you recommend the teacher in
the other school to use this 4.7
application?
Total 4.6

The social validity data from the interview result revealed more the teacher's
perception on the progress of the ability to read the Qur'an faster using QUR'ANI
application. Apart from the number of hijaiyah letters that have not reached the
maximum number and word in Surah Al-Fatihah that tends to be still a half of the
maximum number, the teacher stated that the reading speed and articulation accuracy
were far better than the initial condition. Towards the end of the intervention phase
(the 18" measurement), there were three teachers who commented.

Teacher A commented: “Once students were introduced to the QUR’ANI
application, they looked curious to use it immediately. When they used this
application, from the way they learned, they seemed to like it very much, they also
said so, I think the simple not complicated design of the application has made them
very easy in using the application.”

Teacher B commented: “The effectiveness of QUR'ANI in helping the students
with high hearing impairments was inseparable from the interface simply and
interestingly designed, the students easily entered and exited from and to the main
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menu, the needed time to solve the number of material in this application is also short,
this avoids students from feeling bored."

Teacher C commented: “I feel that students did not experience significant
difficulty when using this application, the component of multimedia also supports the
material delivered specially for the children with hearing impairments as speech to
text and sign language, it is very helpful for them, and of course enhances their
accessibility in learning, I think they are quite satisfied with learning by using
QUR’ANTI”.

4.4  Correlation between accuracy and automaticity

ANOVA test results in linear regression (Table 5) showed that the score of F =
298.062 with a significant value of 0.000. It means that there was a strong relationship
between automaticity and accuracy. The regression test resulted in the score of the
correlation coefficient (R) of 0.890 with the reliability value (R2) of 0.793. This case
means that the contribution given by automaticity to accuracy was 79.3%, while
20.7% was estimated from the other factors. The regression test also resulted in
regression equation namely Y = 10.645+ 1.277X (Figure 9), with the correlation
coefficient of scientific literacy ability of 0.793. These results showed that
automaticity highly contributed to the accuracy of reading fluency.

Table 5. Correlation between automaticity and accuracy of reading fluency

ANOVA Modal Regression Coefficient Regression Coefficient
Summary Constant) (Automaticity)
F p R R’ Beta t P Beta T P
298.602 0.000 .890 0.793 10.645 22.093 0.000 1.277 17.280 0.000

e Predictors: (Constant), Automaticity
e Dependent Variable: Accuracy

30
55 * &
320
g $ * o
315 r 3
g &
L4 10 y=1.2766x+ 10.645
R?=0.7929
5
0 T T T T 1
0 2 1 6 8 10

Automaticity

Fig. 9. Correlation between automaticity and accuracy of reading fluency
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4.5 Discussion

The visual analysis results showed that the mean increased from the baseline phase
to the intervention phase, despite the variable stability tendency for a number of
subjects. However, the overall baseline and intervention phases showed the estimation
of the tendency of the increasing orientation that can be seen from the score of mean
in each phase. It means that there was a change process between the conditions to the
positive direction from the aspect of accuracy and automaticity. The follow-up phase
also showed the increasing trend in general although there were some horizontal
tendencies even decrease it did not return to the same level in the baseline phase. This
condition showed that the Qur'an reading material using QUR'ANI could be well
maintained by the students. This result also showed that there was a functional
relationship between Qur'an reading learning using the QUR'ANI application as a
variable independent with Qur’an reading fluency as a variable dependent, and this
relationship was successfully described by a single subject research especially with
AB model design.

The analysis has identified that QUR'ANI application developed for the students
with hearing impairments was effective in improving Qur'an reading fluency,
especially from the measurement of accuracy and automaticity components. The
teacher's point of view also showed a positive attitude that QUR'ANI is believed that
it is very helpful for the students with hearing impairments to have a better skill in
reading the Qur'an. This finding is directly proportional to various works of literature
that have been mentioned that Qur'an learning using technology especially Android-
based application was effective for the students with hearing impairments especially
in building a higher learning motivation.

Some explanations that should be emphasized regarding the effectiveness of
QUR'ANI in accelerating the Qur'an reading fluency of the children with hearing
impairments are as follow. From the aspect of participants, it was found that they did
not tend to communicate not only by oral or in sign language, but also by both ways.
this case could help effective communication between teacher and students in guiding
the students in using the application. Besides, the interaction of students with the
application run better since this application provides not only the menu with sign
language as communication but also the menu with a speech to text utilizing the
ability to communicate orally. This result is in line with the explanation given by
Luccas et al. [18] that good communication with the students is an essential aspect in
learning of students with hearing impairments. The students that could totally
communicate will reduce the barriers of communication in the learning. The values of
the data point in the intervention were relatively not varied between the participants
although there was a difference in the tendency of stability this result indicated that
there was no significant communication gap in the learning process by using
QUR'ANI application.

From the aspect of the application, the special contents for students with hearing
impairments such as video sign language and speech to text as mentioned before
became the main factors. Speech to text can be applied as a self-learning method for
the students with hearing impairments [61]. In this application, all voice sources were
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transcripted so that people with hearing loss could access it [64]. The video in the
menu of Juz Amma will assist the students to read since it is completely transcripted.
Speech to text also can help to develop the phonological awareness — explained as the
main factor in building reading skill since it facilitates the students to spell and pay
attention to letters/words [63].

During the process of research, the students with hearing impairments given
intervention did not find many difficulties. Confusion and errors in using the
application were rare and they happened only in the initial phase of the intervention.
This case is understandable since the students needed the time to use it well. This
result was also inseparable from the development that really emphasizes the usability
aspect from the interface to communication way used in the application. From the
result of social validity from both questionnaire and interview, the QUR'ANI
application has fulfilled the usability requirements stated by Nathan et al. [50].

This research also found a strong correlation between the component of
automaticity and accuracy in Qur’an reading fluency. This result indicated that
Qur’an reading learning using this application could improve both main components
of reading fluency simultaneously and in parallel. Kuhn et al. [29] addressed that the
introduction of word automaticity reflects the ability to read the words in the text with
not only accuracy but also minimum cognitive effort. Besides, this result has proven
the good enough result consistency.

The improvement of Qur'an reading skill for all participants showed that they who
had low ability to read Qur'an could obtain the benefits from Qur'an learning using
QUR'ANI application. The teachers who participated in this research also stated that
they attained the meaningful scores of how to design a learning in accordance with
their students' characteristics. From this result, this research is considered to have
been able to provide theoretical and practical implications of how to develop the
Android-based application for the students with hearing impairments which is
appropriate and proper especially in the context of Qur'an reading.

This research has been identified that it could provide a wider opportunity to the
children with hearing loss in building the Qur'an reading fluency. It will possibly
match the skill of children with normal hearing when given a longer period of time. It
is estimated that this research also contributes to providing sufficient technology or
assistance tools for Qur'an reading learning in special education in Indonesia. The
provision of appropriate and sufficient multimedia in accordance with the
characteristics and needs believed to be able to make the learning goal can be
achieved faster as the literature has been explained. Besides, this research also high
potentially contributed to national and international literature in terms of evaluation of
the efficiency of Qur'an reading learning using application through single-subject
research by paying attention to the subject's characteristic, in this research the subjects
were the children with hearing impairments.

Nevertheless, in the review, a number of aspects of this research design have
limitations. The measurement and recording of data of the ability to read Qur'an
manually as done in this research are indeed commonly used. However, for further
research, it is necessary to formulate and design better measurement and provide more
reliable data. Besides, this research only measured both main components; the
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prosody has been explored, how this component can be developed in the application
as well. This case opens an opportunity for future research to explore reading fluency
more comprehensively. However, it should be emphasized that the third component is
better explored after both main components are sufficiently mastered by the
participants.

Single subject research methodology is often used to know the effectiveness of an
intervention to heterogenous subjects and low incidents. Although the results of this
research showed considerable effectiveness this result cannot be directly used to draw
a conclusion that this application could improve the ability to read Qur'an in a
relatively short time for all students with hearing impairments in the other special
education. A research in a longer time is needed to result in more concise research
conclusion. Thereby, future research is necessary to extend the duration of
intervention, for example in a minimum period of 6 months with multiple baseline
designs.

As the result of experience gained throughout the research, the suggestion that
might be very important for future research in terms of conducting research are
teachers should actively involved in research process especially how to design,
implement, and evaluate learning by using technological assistance in the form of
application such as this. For the students who are unfamiliar with technology should
be given more chances to practice. This case is important so that they can achieve
maximum results from the start of the intervention.

5 Conclusion

The research findings showed that:

e QUR’ANI application could make the students with hearing impairments have
better Qur'an reading skill shown by the mean in the intervention phase that was
higher than in baseline phase for all participants

e The participants also could maintain the Qur’an reading skill during follow-up
phase although there was a decrease but it was far above the condition in baseline
phase

e QUR'ANI application developed in accordance with the characteristics and needs
of students with hearing impairments according to the teacher's subjective
evaluation obtained from social validity

e There was a positive and strong correlation between the components of fluency
reading namely automaticity and accuracy in Qur’an reading learning through
QUR’ANI application.
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