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This study aims to determine the effectiveness of implementing a multilayer
model in lesson plan (LP) to increase the vocabulary knowledge of deaf
students. This study is single-subject research with an A-B-A design
(baseline-intervention-maintenance). The intervention instrument used was a
LP that consisted of four units, each containing four words taught using
multilayers. The instrument was validated and scored 4.6 on a scale of 1-5.
The subjects who participated in the study were two students with severe
deafness. Two teachers and two observers were involved in this study. The
data were analyzed by inspecting the graph, intracondition, and
intercondition. The percentage of non-overlapping data (PND) from the
inter-condition was used to indicate the effectiveness of the intervention. It
was found that the mean value of PND B/A for all LP from subject-1 was
96.25%, and from subject-2 was 100%. Thus, the multilayer model is very

effective in improving vocabulary knowledge. The mean of PND A/B was
93.75%, and subject-2 achieved 89.87%, which means that the subject's
vocabulary knowledge is maintained even without intervention.
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1. INTRODUCTION

Generally, new students receive instruction on specific themes, such as vocabulary knowledge. In
the language literature, vocabulary knowledge is an important variable contributing to overall language
proficiency [1]. Vocabulary is also the first stage in learning to read and write independently. However, weak
reading achievement is a problem for deaf students [2]. Children with moderate hearing loss have lower
language and reading skills than children with normal hearing and mild to average hearing loss [3]. This lag
has significant implications as deaf children continue their studies. Recognizing reading difficulties is
necessary to implement methods to help deaf students learn to read effectively [4]. Teachers need to
recognize the importance of using different strategies to strengthen their students’ word reading and reading
comprehension skills [5]. In addition, teachers must be able to decide when and how to hand over
responsibility to students. At this stage, teachers must know how students can internalize and make sense of
the newly learned literacy skills [6]. Experimental research by Subasno et al. [7] published in October 2022
with the title “The effectiveness of multiplex teaching method in mastering vocabulary for deaf students”,
prompted the research team to conduct further studies. Even though the multiplex method was declared
effective in improving vocabulary mastery for deaf students, the concept initiated by Janssen has not proven
whether deaf students understand the vocabulary written and indicated.
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For this reason, the research team added another layer of teaching, namely the use of vocabulary in
context. In addition, this research also adds learning media by utilizing media in the form of videos to express
total communication. Interviews were conducted to identify needs in the scope of deaf-speech special schools
(SLB) in Malang and Surabaya (East Java), Indonesia in January-March 2022 as a first step for further
research. The results of the interviews stated that deaf students had difficulty in reading comprehension
(understanding meaning). The experience of teachers in teaching reading to deaf students in SLB Malang and
Surabaya states that vocabulary comprehension tends to be dominated by nouns. They react more easily to
things that are concrete than abstract. Moreover, the vocabulary of objects is a word often found around them
[8]. The challenge is how evidence-based learning strategies will be developed to increase the language
literacy of deaf children utilizing residual auditory and visual access [5].

One of the essential tasks of a teacher is to find and develop learning strategies to help their students
to obtain the highest achievement in reading and writing [6]. Thus, it is evident that reading interventions
with appropriate strategies are needed for deaf students. The biggest challenge is understanding the purpose
of reading, which is understanding the meaning and not just saying words [9]. With their hearing and
pronunciation limitations, reading comprehension is a continuing problem if, from an early age, no teaching
model suits their needs [10]. That situation makes deaf children face a great challenge to become proficient
readers [11] Another study by Friedmann and Szterman [12] informs that deaf students learn language
starting from recognizing letters in a different way than hearing students. Students with normal hearing
acquire language skills from those closest to them, such as father and mother, brothers and sisters, and shows
on television and radio. The more severe the deafness, the less exposure to language in the early years of
their development, especially if their parents normally hear but do not understand sign language. During this
critical and sensitive period, most deaf children have very limited language input [9], resulting in low
language processing [13]. Other research has also found that children with limited access or who have
problems processing early language input are at greater risk than children who are late acquiring input to
additional languages [14].

A different strategy was implemented in deaf classes to increase reading skills to a level comparable
to hearing peers. Since 2007, Janssen [15] from Bhakti Luhur Foundation in Malang has applied the
multiplex method to teach reading by introducing real objects or activities. Five things presented to deaf
students are pictures, signs, printed words, written language, and spoken language. The principles adopted
are general to specific, and the five elements of teaching complement-strengthen each other. The researcher
saw the weaknesses of the multiplex method, which did not involve total communication and application of
vocabulary in context to ensure understanding, besides the inconsistency in the implementation.

In general, a SLB for deaf teachers in Indonesia has undergone special education on the various
strategies needed to work with deaf learners. Many methods help regular students learn to read, but it needs
to be modified for deaf-mute students [10], [16]. Researchers’ observations on the practice of learning to read
for deaf students conducted in several SLB-B in Malang City in the second semester of 2019 revealed that
teachers did not make changes and creative-innovative efforts to help them. They tend to teach deaf students
like students who can hear and rarely even prepare multimedia and teaching aids. Multimedia is essential in
assisting students in learning to read and will be more optimal if accompanied by the right approach [17].

It should be realized that the times are constantly evolving and that traditional teaching methods
need to be revised for educating individuals with hearing loss. The use of modern technology makes the
learning process more beneficial for them [18]. Using easily accessible digital materials can support sign
language learning while providing communicative learning media for deaf students [19]. Using digital video
helps them understand the material’s content firsthand and incentivizes deaf students to learn. Visualization
through learning media is a way to tie something abstract together [20], [21].

Piaget’s thinking described in “Piaget’s genetic approach to reading and language development”
reviews that cognitive development includes sensorimotor stages, pre-operational thinking, concrete
operational, and formal operational [22], [23]. The notion of the concrete operational stage of development
suggests that a child develops the ability to think about concrete things and begins to think rather abstractly.
Specifically, Vida [23] states that at the concrete operational stage, the most emphasized reading
comprehension skills are related to categorization and sorting. Understanding vocabulary in the form of
symbols must be stressed at this sensitive stage. The theory developed by Piaget differs from the normal
development of children. But in this sensitive and important period, children with hearing loss, especially
those who are deaf from birth, have very limited exposure to the language [12]. They are also often called
prelingually deaf, that is, those who are born deaf or who lose their hearing early in childhood before being
exposed to language [24].

Linguistically, socially, and neurologically, sign language functions very similarly to spoken
language. It must be recognized that sign language is an important modality that determines language
teaching strategies. Deaf students can sometimes understand the form of written symbols directly while
reading. However, in other cases, sign language and the interpretation are required [25], [26]. Studies that
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provide interventions using the ‘sight word’ record a significant increase in the number of words younger
deaf students can identify than older students [27]. Furthermore, Enns [25] explains the formation of the
concept of deaf through three forms of capital (print, sign language, and oral writing). Bilingualism is a
combination of sign language and a language many people use. Bilingualism allows a deaf person to see
more comprehensively. They realize that language is a system many people use and thus become aware of
linguistic operations. Vygotsky believes sign language is not a unified system and has incomplete
characteristics. When a deaf person uses only sign language, they are more limited. They need to be
supported in using sign language [28]. This classification refers to how a deaf person learns (i.e., learning
style). In the education of deaf students from elementary to high school, it is often assumed that they are
visual learners. However, there is debate about whether deaf children are more likely to be visual learners
than hearing children. This topic needs more in-depth research [29].

Deaf students are less accurate in estimating vocabulary knowledge than listening students, even
though language lessons are delivered using sign language to them [30]. Research from Lamar University
reports that there are three stages of reading in students with hearing impairments: i) Pre-reading, namely
recognizing up to 100 manual signs and being able to identify at least ten print letters; ii) Context, mastering
more sign vocabulary and being able to combine two or three words in communication; and iii) Integration of
word meanings [31]. Differences in reading skill levels can indicate differences in children’s hearing
abilities. Hearing loss prevents them from obtaining spoken language input at an early stage of development.
One of the causes of lagging in language skills, especially reading, is the method of learning to read that is
applied. Many educators teach reading by breaking words down into syllables and letters, not whole
sentences that have meaning for children [32]. Understanding the meaning of vocabulary is essential in
helping students read and understand writing independently [33]. A single-subject experimental study
conducted by Komaladani et al. [34] showed that providing teaching and special treatment could improve the
ability of deaf students to acquire new vocabulary knowledge and enhance communication skills. The
instructional practice offered by the practice guides focuses on making the reading comprehension process
explicit to students so they can become independent in strategy selection and use. This reflects the implicit
relationship between vocabulary, sentence structure, fluency, and comprehension. Teaching reading a text
can strengthen understanding, which is also a strategy to improve academic language skills in writing [35].

Research on vocabulary acquisition and reading comprehension of students with hearing
impairments has been conducted in many countries with different types and varieties of languages. This
research includes studies in the Netherlands [36], Iran (Persia) [37], Japan [38], and Poland [26]. All studies
showed that students with hearing impairment have significantly lower reading comprehension than hearing
students. More specifically, deaf students were reported to have a delay of at least five years in reading
comprehension [39].

Learning from the findings of research by Subasno et al. [7] which states that the multiplex method
is effective in increasing the vocabulary mastery of deaf children, Friedmann and Szterman [12] mention a
lack of language input during deaf development and responding to suggestions to explore reading learning
strategies [9], [15], [40], including the use of technology and digital media [18], [21], [41] researchers
designed a multilayer model to improve vocabulary understanding of deaf students. The multilayer model
combines six layers of teaching consisting: i) Concrete or imitation objects (including pictures); ii) Sign
language; iii) Writing; iv) Pronunciation; v) Digitally total communication; and vi) Associative-contextual.

2. RESEARCH METHOD

This study belongs to the group of experimental research in which a small number of people are
studied as subjects. This research is also called a small-n experiment, which aims to determine the causal
relationship between the independent and dependent variables [42], [43]. The dependent variable was
measured repeatedly based on a certain period or periods. The causal relationship between variables was
found by comparing different conditions on the same subject [42], [44], [45]. The conditions in question are
baseline and intervention. A baseline is a point at which the target behavior is measured before the
intervention. An intervention is a condition in which the target behavior is treated and measured during the
treatment. This research was designed using A-B-A (baseline-intervention-maintenance) design.
Maintenance is a condition after no longer being given treatment and measuring the target behavior again
[42], [46].

The research subjects were two students with severe hearing impairment (who have hearing loss
above 70 dB) and reading ability far below their peers with normal hearing. Subject-1, 12 years old, deaf
from birth with a deafness level of 110 dB for the left ear and 112 dB for the right ear. He was in the first
grade at the Special School of Yayasan Pembinaan Anak Cacat (YPAC) in Malang. Subject-2, eight years
old, had severe hearing loss with a deafness level of 103 dB for the left ear and 108 dB for the right ear. He
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was also in first grade but in a different school, Bhakti Luhur, Malang. This study involved two special
education teachers; each had a special education teaching certificate and two experienced observers in
fostering children with special needs.

This research procedure is: i) Baseline phase (A), assessing the student’s ability to read vocabulary
in natural conditions, without intervention. The assessment was carried out using a checklist instrument. If he
cannot do it at all, the layer for specific vocabulary is marked (-); if he can perform the layer but it is not
perfect, then he marked (+); and if he can perform the layer perfectly, then marked (++). In this phase, three
assessment sessions were carried out to obtain a stable baseline for each layer on each learning material;
ii) Intervention phase (B), the teacher taught using an instrument in the form of a lesson plan (LP). The
intervention was carried out from Monday to Thursday for five weeks (five sessions), where each session
was taught one LP with a duration of 90 minutes. For each teaching layer, observations were made to
measure the abilities achieved by the subject. If he cannot perform the layer, he was given a score of 0; if he
can perform the layer with help, he was provided a score of 1; and if he can perform the layer without
assistance, a score of 2 was given; and iii) Maintenance phase (A"), the researcher measured the ability to
comprehend vocabulary in the conditions after the intervention, to know whether the achievement of the
abilities obtained in the intervention changed or was maintained. The measurement was done twice with the
same instruments as in the baseline phase.

Data was collected using a checklist format developed by teachers and researchers by providing
clear notes and instructions. The intervention instrument was a multilayer model (modified multiplex
teaching steps by Janssen [15]) as a reading learning model. This instrument had been declared valid with a
score of 4.6 (scale 1-5) by three experts with a Doctor of Educational Psychology degree, a Master of Special
Education degree, and a Doctor of Counselling Guidance degree. In this study, the research instrument in the
form of a multilayer model was integrated into four units of LP. Each LP was given four vocabularies taught
through six layers of instruction. The basis for developing this instrument was a conceptual framework based
on patterns of behavior changes in the learning process of reading through four elements: i) Concrete or
imitation objects (including pictures); ii) Sign language; iii) Writing; and iv) Pronunciation. The four
elements were arranged sequentially as layers of learning vocabulary to gain understanding. The fifth layer
was total communication which combines sign language with pronunciation. In this layer, students imitated a
video on a notebook or an Android phone screen. The sixth layer combines the previous two or more layers
to strengthen information processing to understand the vocabulary being taught. The level of achievement of
each layer of instruction was measured. The vocabulary materials were taken from Indonesian language
school subjects for the first grade, especially the reading section of themes 1 and 2 in the special school for
the deaf. Within each sub-theme there were four words with the following details: "myself" (saya/i,
nama/name, laki-laki/male, perempuan/female), "my body" (mata/eye, hidung/nose, mulut/mouth,
telinga/ear), "my family" (bapak/father, ibu/mother, kakak/older brother, adik/younger sister), and "my
house" (pintu/door, jendela/window, meja/table, kursi/chair) [7]. Visually, the multilayer model settings
applied in LP-1 to LP-4 are depicted in Figures 1-4. The stages for teaching a multilayer model are described
in Table 1.

VOCABULARY LAYER-1 LAYER 2 LAYER-3 LAYER- 4 LAYER-S LAYER -6

Associative: Matching
picture cards, sign
cards.

Saya
saya Y

(0]

o

0

sa-ya

=,

Associative: (idem)

Contextual: (example)
- nama saya (my
S name)
-

> S

nama
nama

7 T == — |Associative: (idem)
5 S Contextual: (example)
laki-laki laki-laki - saya laki-laki (i am
i _ a male)
(male) [:] la-ki - la-ki s
10
Associative: (idem)
Contextual: (example)
perempuan perempuan ‘ - ibu (guru)
Sim s perempuan (teacher
(female) [: P Pu-aR . is a female)
0

Figure 1. Multilayer model on LP-1
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VOCABULARY LAYER-1 LAYER-2 LAYER-3 LAYER-4 LAYER-5 LAYER -6

Associative: match
picture cards, sign

< cards.
hath % Contextual: (example)

Y ' - mata saya (my eye)
1°ﬁ -

mata
(eye)

Associative: (idem)
Contextual: (example)

hidung “ i - hidur)ng saya (my
: nose
(nose) (Fdnd) ki-dung S |- mata danhidung (eye
° J_' and nose)
Associative: (idem)
2 Contextual: (example)
mulut B - mull::;l )saya (my
mo
(mouth) S mu-ut y |- mulut dan mata
°‘_‘ (mouth and eye)
Associative: (idem)
= Contextual: (example)
telinga -tehnga « - le}?nga ziah(g\y ear)
L | - telinga idung
(ear) S te-li-nga J saya (my ear and my
0;‘ nose)
Figure 2. Multilayer model on LP-2
VOCABULARY LAYER-1 LAYER 2 LAYER 3 LAYER 4 LAYERS LAYER -6
Associative: match
picture cards, sign
bapak
bapak s caiies
x 3 Contextual:
(father) :] ba-pak £ - bapak saya (my
é_. father)
Associative: (idem)
Contextual: (example)
0 ~ i o
” - ibu saya perempuan
(mother) i-bu (my mother is
female)
Associative: (idem)
- Contextual: (example)
kakak - - kakak saya (my old
(old K & brother)
a-kak 4 - kakak laki-laki (my
brother) S ° ‘_‘ old brother is malc)
Associative: (idem)
~ ]
oun . « & (my young sister is
2 a-dik
sister) [:] . ° , female)
Figure 3. Multilayer model on LP-3
VOCABULARY LAYER-1 LAYER 2 LAYER 4 LAYER-5 LAYER -6
Associative: match
3 1 ds. sign
‘ pintu pictrs can
ptu ‘ . cConlcxma‘ 1: (example)
(door) pm-tu * -pintu saya (my door)

. -pintu ibu saya (my
mother’s door)

Associative: (idem)

jendela Contextual: (example)
B x - jendela ibu
B (mother’s window)
jen-de-la - jendela dan pintu
&-‘ (window and door)

Associative: (idem)

Jjendela ‘\
(window)

U 08 LB U

Contextual: (example)

meja N " - meja adikb(ly?\mg

s sister’s table
(table) meja, °i S |- meja ibu (mother’s
tabel)

Associative: (idem)
« Contextual: (example)
kursi - kursi kakak (my old

(chair) brother’s chair)

kur-si °i - Kursi bapak (father’s
d chair)

Figure 4. Multilayer model on LP-4
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Table 1. Instructions on the stages of the multilayer model

Layer

Teachers’ actions

Students’ actions

Concrete or
imitation (including
pictures)

Sign language

Writing

Pronunciation

Total
communication

Associative-
contextual

Presenting (showing, holding, touching, pointing) real
objects or pictures from vocabulary while asking questions
(through gestures, facial expressions, by saying “what”).
Show concrete object or pictures, show sign language
cards, signing the concrete object or pictures, and ask
students to express it using sign language. The instructor
can help so that students can do it on their own.

Shows word cards of concrete objects or pictures being
studied and asks students to observe. Provide writing tools
and meta cards for students. Then students are asked to
imitate the writing. At this step, the teacher can help
students to write correctly. If students are still having
difficulties, the instructor can provide dotted letters printed
on the meta card for students to bold.

Say (pronounce) the word written on the word card clearly,
with clear lip movements. Repeat several times, then it is
the student’s turn to say in front of the mirror. The teacher
can help students by placing the back of the student’s hand
under the teacher’s chin to feel the vibrations of the sound
that ‘should’ be produced. Repeat a few basic articulation
techniques to help students achieve optimal pronunciation.
Give an example of total communication: A combination
of speech and sign language (simultaneously) of the
vocabulary being taught. Ask student to imitate the
examples that have been given and guide him (direct and
watching form video).

Make a matching game of picture cards, sign language
cards, and word cards from the words being taught.

Give examples of simple sentences (short) using the
vocabulary they have learned or other vocabulary that
students often encounter or do and ask students to make
example sentences with the capital words they have.

Listening, observing, and expected to express
something as an expression of understanding
or not or even giving certain answers.

View and observe picture cards and sign
language cards shown by the teacher, imitate
to do sign language for the picture cards
shown by the teacher, repeat until students can
make sign language movements as they
should.

Paying attention to the word cards shown by
the instructor, imitating the writing of the
words taught on the meta card paper provided,
until he gets good results. Student can first
imitate dotted writing if they have difficulty.

Paying attention to the teacher’s lips when
articulating ~ words,  following  teacher
instructions and imitating speech repeatedly,
even though the sound production is not
perfect.

First, follow the teacher’s instruction, then
watching the video, to combine speech and
sign language (total communication) from the
vocabulary taught by the teacher.

Match or choose the right picture cards, sign
language cards, and word cards.

Make simple sentences with the vocabulary
that has been learned or other vocabulary that
is already owned.

The research data were converted into graphs, then analyzed visually. The visual analysis carried out

included trend data, latency, and data change levels [44], [47]-[49]. Descriptive statistics in percentage of
non-overlapping data (PND) were also used to analyze the same data to obtain numerical results to indicate
effectiveness. PND is a manual calculation of the number of data points in intervention conditions that are
outside the upper and lower limits of data in baseline conditions (no overlap), divided by all data points in
intervention conditions, then multiplied by 100% [50], [51]. If the score is >90%, the style intervention is
highly effective, 90%<70% effective, 70%<50% questionable, and <50% effective [52].

3. RESULTS
3.1. Subject-1

The score that assessed vocabulary knowledge in LP-1 is presented in Figure 5. From the four
vocabularies taught, the word me immediately shows the score change in the first session of the intervention.
Meanwhile, the words name, male, and female from the second to the fourth session of the intervention
showed a gradual increase, then stabilized in the fifth session, even until the second session of the
maintenance phase. Intervention gives the expected impact gradually (latency). The trend in the baseline
phase is fluctuating for words me, stable for terms of name, male, and female but at low levels, then increases
gradually in the intervention phase and fluctuates in the maintenance phase at high levels. Meanwhile,
the recording of scores, including the mean, stability range, and upper and lower limits for LP-1, is presented
in Table 2.

If the level of vocabulary reading comprehension for me, name, male, female, in the baseline phase
to the maintenance phase when calculated, then the mean score has increased by (77.7), (75.0), (66.7), (75.0)
points. PND on A/B conditions is 100% for the words me, male, female, and 80% for the word name (mean
is 95%). Meanwhile, the PND on condition B/A" is 100% for the four vocabularies. The score that assesses
vocabulary knowledge in LP-2 is shown in Figure 6.

Single-case study: Effectiveness of multilayer model to improve vocabulary knowledge ... (Yohanes Subasno)



388 a ISSN: 2089-9823

Baseline Imcr\gmion Maintenance
A B

100
90

A—ahA —&%—me
—8&— name

40 —d— male

30 —¥— female

Scores
o

1 2 =] 4 5 6 7 8 9 10

Session

Figure 5. The score of vocabulary knowledge on each condition in LP-1

Table 2. Mean score, stability range, the upper and lower limit on LP-1

Condition —» (A) (B) (A)
Vocabularies M SRULLL M SR UL LL M
Me 56 12 6.2 50 717 125 77.9 654 833
Name 83 12 89 77 56.7 125 629 504 833
Male 0.0 0.0 0.0 0.0 46.7 10.0 51.7 41.7 66.7
Female 0.0 0.0 0.0 0.0 48.3 11.3 54.0 42.7 75.0

Notes: M: Mean (M), UL: Upper limit=mean+(*2SR),
SR: Stability range=highest scorex15% [45], LL: Lower limit=mean-(*2SR)

Baseline 0 Intervention | Maintenance
100 ° : : .
s i i
I '
80 1 R
70 ' 1 —iK
8 : —— cyes
w 60 ' .
g 50 1 1 —8— nose
' '
A 40 ! ! —— mouth
>—e—0
&9 i H == ears
20 (SN :
10 i '
' '
0 ' '
1 2 3 | 4 5 6 7 8 1 9 10

Session

Figure 6. The score of vocabulary knowledge on each condition in LP-2

Based on the graph, the trend value for the vocabulary of eyes and nose is flat in the baseline phase,
even at different grade levels. The trend increases gradually in the intervention phase, then flattens back to
the maintenance phase at the highest score achievement at the time of intervention. Meanwhile, the words of
mouth and ears have the same tendency in the baseline phase, which is volatile. In the intervention phase,
both words experienced a gradual improvement from the first session to the fourth session. In the fifth
session, word of mouth decreased, while word of the ear had sedentary grades in the fourth and fifth sessions
of intervention. The increase in score from the first session to the last session of intervention indicates the
latency of implementing this multilayer model to achieve a better understanding of conversion. In the
maintenance phase, all four vocabularies obtained a score that settled on the highest score in the intervention
phase. Furthermore, the recording of scores, including the mean, stability range, and upper and lower limits
for LP-2, is presented in Table 3.

If the level of vocabulary comprehension scores of the words’ eye, nose, mouth, and ear in
condition-A to condition-A' when calculated in average grades, then the scores increased (50.0), (58.3),
(52.8), (52.8). The PND on condition A/B was obtained 100% for the four vocabularies. Meanwhile, the
proportion of data does not overlap for condition B/A"; it is received 100% for the four vocabularies. The
score that assesses vocabulary knowledge in LP-3 is shown in Figure 7.
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Table 3. Mean score, stability range, the upper and lower limit on LP-2

Condition —p (A) (B) (A)
Vocabularies M SR UL LL M SR UL LL M
Eye 33.3 5.0 358 30,8 63.3 125 69.6 57.1 83.3
Nose 25.0 3.8 269 23.1 63.3 125 69.6 57.1 83.3
Mouth 22.2 38 24.1 20.3 63.3 125 69.6 57.1 75.0
Ear 22.2 3.8 24.1 20.3 65.0 11.3 70.7 59.4 75.0

Notes: M: Mean, UL: Upper limit=mean+(%:SR),
SR: Stability range=highest scorex15% [45], LL: Lower limit=mean-(¥SR)

Baseline i Intervention | Maintenance
A ' 1 A’
100 ; i
90 ' ;o E—a
1 1
s : -
0 ] 1 &—ma —— father
& 60 ; ! I
] "
5 50 : ! —&— mother
40 : : —a&— old brother
i 1
30 I i —3¥— young sister
20 . i
10 ' 1
o [a= : :
1 2 3 | 4 5 6 7 8 | 9 10

Session

Figure 7. The score of vocabularies knowledge on each condition in LP-3

In the baseline phase, the trend of scores indicated by the vocabulary of the father and older brother
slightly rose, while the vocabulary of the mother and younger sister had a horizontal trend at low levels.
Entering the intervention phase, the father’s vocabulary had an upward but fluctuating trend: Increasing from
the first to the third intervention session, then decreasing in the fourth session, and settling in the fifth
session. The mother’s vocabulary, from the first session to the third session, has a sharp increasing trend,
then it remains flat in the fourth and fifth sessions. Meanwhile, the vocabulary of the older brother had a
score that increased from the first session to the fourth session and decreased in the fifth session. The same
thing happened to the vocabulary of the younger sister. Treating the six layers has a latency element for all
vocabularies, whereas the four vocabularies require two intervention sessions to have a meaningful effect. In
the maintenance phase, the four vocabularies have a horizontal trend at the highest-level score achieved in
the intervention phase, except for the word father. Meanwhile, statistical data on score achievement for mean,
stability range, and upper and lower limits on LP-3 are presented in Table 4.

Table 4. Mean score, stability range, the upper and lower limit on LP-3
Condition —» (A) (B) (A)
Vocabularies M SR UL LL M SR UL LL M
Father 55 12 6.1 4.9 534 113 59.0 47.7 66.7
Mother 83 12 89 7.7 734 138 80.2 66.5 91.7
Older brother 55 1.2 6.1 49 383 10.0 43.3 333 66.7
Younger sister 8.3 1.2 89 7.7 433 11.3 49.0 37.7 75.0

Notes: M: Mean, UL: Upper limit=mean+(%2SR),
SR: Stability range=highest scorex15% [45], LL: Lower limit=mean-(¥:SR)

The level changes of vocabularies understanding scores for father, mother, older brother, and
younger sister from condition-A to condition-A" increased by (61.1), (83.4), (61.1), (66.7) points. The PND
on condition A/B for the vocabularies of the father, mother, and older brother was 100%, and the vocabulary
of the younger sister was 80% (95% average). Furthermore, PND condition B/A' obtained 100% for the four
vocabularies. So, the multilayer model effectively improves vocabulary understanding in LP-3. The score
that assessed vocabulary knowledge in LP-4 is presented in Figure 8.

Single-case study: Effectiveness of multilayer model to improve vocabulary knowledge ... (Yohanes Subasno)
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Figure 8. The score of vocabulary knowledge on each condition in LP-4

The direction trend shown in the four vocabularies in the baseline phase is almost the same: stable at
low levels. The only fluctuating score was the second session baseline for the vocabulary of the window. In
the first session of the intervention phase, all vocabularies immediately showed improved scores. For
vocabulary of the door, improvement occurred again in the third and fourth sessions. The vocabulary of the
window also had a score that increased in the third and fourth sessions but decreased in the fifth. Meanwhile,
the vocabulary of table and chair increased in the second session of intervention and remained the same in the
third to fifth sessions. Gradual changes that did not occur at every intervention session indicated that the
multilayer model was latent (it took time) to change the ability to understand vocabulary. Furthermore, in the
maintenance phase, the four vocabularies obtained a score that remained at the highest in the intervention
phase. The statistical data achieved by Subject-1 in LP-4, including mean, stability range, and upper and
lower limit, are presented in Table 5.

Table 5. Mean score, stability range, the upper and lower limit on LP-4

Condition — (A) (B) (A"
Vocabularies M SR UL LL M SR UL LL WM
Door 25.0 3.8 269 23.1 63.3 11.3 69.0 57.7 75.0
Window 22.2 3.8 24.1 20.3 58.3 10.0 63.3 53.3 66.7
Table 25.0 3.8 26.9 23.1 61.7 10.0 66.7 56.7 66.7
Chair 25.0 3.8 26.9 23.1 634 10.0 684 58.4 66.7

Notes: M: Mean, UL: Upper limit=mean+(%:SR),
SR: Stability range=highest scorex15% [45], LL: Lower limit=mean-(*2SR)

Change level in vocabulary understanding: door, window, table, and chair in condition-A and
condition-A'" if the difference in the mean score is calculated, there is an increase of (50.0), (44.5), (41.7),
(41.7) points. The PND on condition A/B is 100% for the four vocabularies, which means that the impact of
the intervention is very effective. Furthermore, PND for condition B/A" is 100% for the vocabulary: for door
and window and 0% for the vocabulary for table and chair. The change in the PND from condition B/A' does
not impact the conclusion when considering the data score remains high due to the intervention, which means
the effect is permanent.

3.2. Subject-2

Graphically, the score achieved by subject-2, which assesses vocabulary knowledge in LP-1, is
presented in Figure 9. In the baseline phase, three vocabularies (me, name, and female) have a fluctuating
trend; rising from the first session to the second session, then settling on the third session. The vocabulary of
males has a flat trend from the first to the third session and has the lowest value. Meanwhile, my vocabulary
of me has a high-grade score level. Entering the first session of the intervention phase, there was an increase
until the second session, which was settled in the third and fourth sessions. The latency element can be
identified from the score increment stage, which takes two sessions to achieve the goal of the intervention to
gain an understanding of each vocabulary. The trend illustrated in the intervention phase is an increase from
the first to the second session, then flattens out in the third and fourth sessions. Only my vocab of me could
reach the maximum score and remained until the fifth intervention session. Meanwhile, the vocabularies of
name, male, and female decreased in the fifth intervention session. Furthermore, in the maintenance phase,
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the maximum score reached by my vocabulary of me at the time of intervention can be maintained.
Meanwhile, the vocabularies of name, male, and female, which had experienced a decline in the score at the
last session of the intervention, managed to get back up to the best score. The graph also shows the trend in
the direction of the maintenance phase, flattening out at a high score for the vocabularies of me, name, and
male. Meanwhile, the increasing trend is obtained for the vocabulary of females, although the score is lower
than others. In terms of statistical data, recording scores, including averages, stability ranges, and upper and
lower limits for LP-1, are presented in Table 6.
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Figure 9. The score of vocabularies knowledge on each condition in LP-1

Table 6. Mean score, stability range, the upper and lower limit on LP-1

Condition —» (A) (B) (A"
Vocabularies M SR UL LL M SR UL LL M
Me 36.1 6.3 39.3 33.0 88.3 15.0 95.8 80.8 100.0
Name 22.2 38 24.1 20.3 83.3 13.8 90.2 76.4 91.7
Male 16.7 2.5 18.0 155 78.3 138 852 714 917
Female 22.2 3.8 241 20.3 733 125 79.6 67.1 79.2

Notes: M: Mean, UL: Upper limit=mean+(%2SR),
SR: Stability range=highest scorex15% [45], LL: Lower limit=mean-(*2SR)

The level change of scores for vocabularies (me, name, male, and female) in condition-A to
condition-A" when calculated by the difference in mean scores, increases from (63.9), (69.5), (75.0), (56.9).
The PND between A/B conditions for the four vocabularies is 100%. Meanwhile, PND between conditions
B/A" is 100% for vocabularies me, name, and male, while the vocabulary of female got 50% (average
87.5%). The analysis between conditions B/A" aims to determine whether the treatment effect is permanent.
These results indicate that the multilayer model effectively improves vocabulary understanding in LP-1. The
score that assesses vocabulary knowledge in LP-2 is shown in Figure 10.

The graph of achievement LP-2 shows that in the baseline phase, the vocabulary of eyes and mouth
has a fluctuating score, which has increased from the first session to the second session and is stable in the
third session at different levels; the vocabulary of the eye has a higher level. In other words, the score of eye
and mouth increased, then flattened out. The nose and ear vocabulary flatted from the first to the third session
at a low level. In the intervention phase, it is clear that the four vocabularies immediately experience an
increase in scores. The vocabulary of the eye has a better score than the other vocabularies. Although it has
an immediate effect, the multilayer model also has latency because it takes time to achieve maximum
performance from the second to the fourth session of intervention. From the graph, it can also be seen that for
the entire vocabulary, there is a change in the level of score achievement from the baseline phase to the
intervention phase and even to the maintenance phase. The calculated data for mean, stability range, and
upper and lower limit in LP-2 are presented in Table 7.

Single-case study: Effectiveness of multilayer model to improve vocabulary knowledge ... (Yohanes Subasno)
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Figure 10. The score of vocabulary knowledge on each condition in LP-2

Table 7. Mean score, stability range, an upper and lower limit on LP-2

Condition—p (A) (B) (A"
Vocabularies M SR UL LL M SR UL LL M
Eye 38.9 6.3 42.1 358 86.7 15.0 94.2 79.2 100.0
Nose 16.7 2.5 18.0 15,5 80.0 13.8 86.9 73.1 91.7
Mouth 22.2 38 24.1 20.3 80.0 13.8 86.9 73.1 91.7
Ear 16.7 2.5 18.0 155 76.6 125 829 704 83.3

Notes: M: Mean, UL: Upper limit=mean+(%SR),
SR: Stability range=highest scorex15% [45], LL: Lower limit=mean-(*2SR)

The level change of the vocabular understanding score of eyes, nose, mouth, and ears in condition-A
to condition-A" when the difference in the average score is calculated, each vocabulary has an increase of
(61.1), (75.0), (69.4), (66.6) points. Furthermore, the PND between A/B conditions and the four vocabularies
have a percentage of 100% or no overlapping data. The data analysis explains that the greater the non-
overlapping data rate obtained, the more effective the intervention will be. Meanwhile, PND between
conditions B/A" also received a score of 100% for the four vocabularies, which indicates that in the
maintenance phase, the achievement was still above the high-range intervention conditions. Subject-2 obtains
a record of the assessment score in LP-3 depicted in Figure 11.
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Figure 11. The score of vocabulary knowledge on each condition in LP-3

The trend shown by the graph above in the baseline phase is horizontal for the vocabulary of father,
brother, and sister, where the father’s vocabulary has a higher level. Meanwhile, the mother’s vocabulary
increased from the first session to the second session and flattened to the third session, with the highest
scores. Before the intervention, subject-2 already had an understanding of ‘mother’ but still needs to be
improved. Entering the first session intervention, immediately, the four vocabularies experienced an increase
in score achievement. The most significant increase was in vocabulary: An older brother and younger sister,
although it had not yet reached the highest score. This increased score continued to occur in the second and
third intervention sessions, which indicates that the multilayer model has an element of latency, which takes
time to achieve intervention goals. The increased score from one session to the next in the intervention phase
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also indicates a change in achievement. Furthermore, Table 8 presents the descriptive statistical data score,
which includes the mean, stability range, and upper and lower limits achieved by subject-2 in LP-3.

Table 8. Mean score, stability range, the upper and lower limit on LP-3

Condition —p (A) (B) (A)
Vocabularies M SR UL LL M SR UL LL M
Father 16.7 2.5 18.0 15,5 86.7 15.0 94.2 79.2 100.0
Mother 38.9 6.3 42.1 35.8 91.7 15.0 99.2 84.2 100.0

Older-brother 83 1.2 89 7.7 833 150 90.8 758 100.0
Younger-sister 83 12 89 7.7 80.0 13.8 869 73.1 792
Notes: M: Mean, UL: Upper limit=mean+(%SR),

SR: Stability range=highest scorex15% [45], LL: Lower limit=mean-(*2SR)

Changes in the level of vocabulary understanding for father, mother, older-brother, and younger-
sister in the condition-A to condition-A" of each vocabulary has scores increased by (83.3), (61.1), (81,7),
(70,9) points. The PND between the A/B conditions for the four vocabularies was 100%. Therefore, this
multilayer model is very effective on the LP-3. Meanwhile, PND between conditions B/A' gets 100% for the
vocabulary of father, mother, and older brother, and 0% for younger sister. As is known, in condition-A' the
intervention process is no longer done. Calculating PND condition B/A" means finding out whether the effect
of the intervention that is achieved is permanent or not. From graphic inspection, it is seen that each
vocabulary in the maintenance phase has a high-level achievement. Figure 12 illustrates the score obtained by
subject-2 on LP-4 taught using a multilayer model.
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Figure 12. The score of vocabulary knowledge on each condition in LP-4

In the baseline phase, the trend scores indicated by the vocabularies of door and window flatten out
at low levels, indicating the need for intervention. At a slightly higher-grade level, the vocabulary of the table
tends to be in the same direction. Only the vocabulary of the chair had an increase in its score in the third
session. Entering the intervention phase, the effect was immediately seen with the increased scores for the
four vocabularies, continuing in the second and third sessions. Multilayer models need to be applied in
several sessions to achieve maximum results. This suggests that the model has latency in attaining the goal of
understanding vocabulary. The graph shows that the vocabulary of the window only increased until the
second session of intervention, then stagnated in the third and fourth sessions, and even decreased in the fifth
session. The graph also shows a big score achievement level from the baseline phase to the intervention
phase, even in the maintenance phase, achieving maximum scores in the door, table, and chair vocabulary.
Furthermore, the calculation of descriptive statistics, including the mean, stability range, and upper and lower
limits obtained by subject-2 in LP-4, can be examined in Table 9.

Level change of vocabulary comprehension scores for door, window, table, and chair in condition-A
to condition-A' has the average score (91.7), (75.0), (83.3), (75,0) point. Furthermore, PND on A/B
conditions for the four vocabularies is 100%. PND between conditions B/A' also gets 100% for all four
vocabularies. The PND B/A' indicates a high score level in the maintenance condition is still above the upper
range of the intervention condition as a result of the intervention.

Single-case study: Effectiveness of multilayer model to improve vocabulary knowledge ... (Yohanes Subasno)
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Table 9. Mean score, stability range, the upper and lower limit on LP-4

Condition —p (A) (B) (A)
Vocabularies M SR UL LL M SR UL LL M
Door 83 12 89 77 850 150 925 77,5 100.0
Window 83 12 89 7.7 733 125 79.6 67.1 833
Table 16.7 25 18.0 15,5 90.0 15.0 97.5 82,5 100.0
Chair 25.0 6.3 28.2 219 88.3 15.0 95.8 80.8 100.0

Notes: M: Mean, UL: Upper limit=mean+(%2SR),
SR: Stability range=highest scorex15% [45], LL: Lower limit=mean-(¥SR)

4. DISCUSSION

Subjects 1 and 2 have formal education recognized at the ages of 11 and 8, which means that
children with special needs do not receive adequate education from an early age. Since they are severely
deaf, they need an alternative to early reading instruction from an early age [53]. Deaf people have
significant difficulty understanding written texts because their hearing loss has prevented them from being
exposed to the spoken language since they were babies [32]. Before school, both subjects lived with parents
who had difficulty communicating. This situation affects the lack of vocabulary they have. However, signs,
symbols, and images can enable the deaf to read, although reading picture books does not equate to the
complex skills of fluent readers [53]. Using pictures to read has become a widely recommended strategy
rather than focusing only on language and spoken words [54]. Images as a visualization strategy optimize the
mind’s capacity to imagine something conveyed by sound, gesture, and spatial layout in the text [55].
However, including digital elements in the form of video recordings for total communication, which can be
accessed through a screen or tablet, stimulates participants’ interest in learning [18], [20]. Therefore, a
diverse and comprehensive learning model such as a multilayer model is needed to help reading
comprehension because it has many elements to overcome the weaknesses experienced by children with
hearing impairment.

Concrete objects and images are the first layers, followed by the second layer (sign language), which
is the main communication asset for the deaf. However, sign language needs to be strengthened with writing
(third layer) and pronunciation (fourth layer) [25]. Researchers perceive the importance of symbols, pictures,
and concrete objects to support further understanding of the reading. It was recorded that in the intervention
process, the two subjects experienced doubts about doing the sign language layer for the word ‘mouth,’
‘male,” and ‘father’ (in the context of the Indonesian sign language system). This result is because all three
words have the same qualifying area around the mouth. The use of ‘total communication’ videotapes is
beneficial for both subjects, as they can play back at any time.

With the multilayer model, this weakness is overcome by another layer. The picture cards of male
and female symbols and sign language help them understand the vocabulary, even though they are a bit
abstract. The fourth layer (pronunciation) only makes meaningful progress in some LP. Of course, this result
is related to deafness experienced by subjects since birth, making it challenging to teach speaking, which
encourages visual communication [56]. Meanwhile, the fifth layer (total communication), which combines
the sign language layer and the pronunciation layer, is dominated by sign language, more so with the help of
video recordings. Researchers included pronunciation as one of the layers because of the social element,
where the deaf do not constantly interact with people who understand sign language. There is a significant
positive relationship between family communication patterns and family resilience[57], with preference to
conversation orientations but also the habits and abilities of the interlocutor [28]. The results of the
intervention, which did not record exemplary achievements on the pronunciation layer, reminded researchers
of the importance of a support system for the education of children with special needs, in this case, speech
therapy and the use of medical technology as early as possible [58].

The sixth layer, in the form of a matching picture, word, and character cards, can be completed well
by the two subjects, even if they can combine two word or character cards into short sentences with meaning.
Subject-1 can form the sentence "me male" and "my mother" using picture cards. Subject-2 can make up the
sentence "name me," my younger sister,” or "mother chair" using a signed card paired with a picture card.
Deaf readers who understand the meaning of written language can sometimes gain understanding directly
from written symbols or, in other situations, through signing [25].

5. CONCLUSION

Subject-1 has an average PND between B/A conditions: LP-1 with vocabulary teaching material:
me, name, male, female, by 90%, LP-2 teaches vocabulary eye, nose, mouth, ear by 100%, LR-3 with
teaching materials: father, mother, older brother, and younger sister, by 95%, and LP-4 with teaching

JEdu & Learn, Vol. 17, No. 3, August 2023: 382-397



JEdu & Learn ISSN: 2089-9823 a 395

materials: door, window, table, and chair, by 100%. The PND between conditions A'/B is: LP-1 is 100%, LP-
2 is 100%, LP-3 is 100%, and LP-4 is 75%. Subject-2, with the same LP load, had an average PND between
B/A conditions: LP-1 to LP-4 was 100%. PND between conditions A'/B is: LP-1 is 87.5%, LP-2 is 100%,
LP-3 is 75%, LP-4 is 100%.

The average PND achievement between B/A conditions for the four LP on subject-1 was 96.25%,
and subject-2 was 100%. It can be concluded that the multilayer model effectively improves vocabulary
reading comprehension for both subjects. While the average PND achievement between conditions A'/B on
subject-1 was 93.75% and subject-2 was 89.87%. This percentage indicates that the subject’s vocabulary
knowledge is maintained without further intervention.
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