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Abstract 

 
General Background Communication competence represents a fundamental requirement for 

academic inclusion, but learners with hearing impairments frequently experience severe language 

deprivation without specialized support. Specific Background Inclusive elementary schools in 

resource-constrained, disadvantaged, frontier, and outermost regions often lack the digital 

infrastructure required for high-technology interventions. Knowledge Gap While previous studies 
highlight computerized solutions for autism in urban settings, evidence remains scarce regarding the 

application of non-digital visual tools for hearing-impaired learners within rural inclusive classrooms. 

Aims This Classroom Action Research investigates the application of non-digital visual supports to 

facilitate the receptive and expressive language abilities of a fourth-grade hearing-impaired learner. 

Results Following two intervention cycles utilizing color-coded visual boards and adaptive picture 
stories, receptive language understanding increased from 20.0 percent to 75.0 percent, while 

expressive language production ultimately reached 66.7 percent. Furthermore, classroom learning 

participation surged from 15.0 percent to 81.3 percent, alongside an 80.0 percent post-test 

achievement. Novelty This study provides a contextualized instructional framework that transitions 
hearing-impaired individuals from unstructured home signs to functional symbolic exchanges using 

exclusively affordable, non-digital visual materials. Implications Teachers and inclusive schools in 

resource-limited areas must adopt non-digital visual supports alongside systematic prompt fading and 

peer-mediated activities to ensure sustainable educational participation. 

 
Highlights 

 
Color coded visual boards and adaptive picture stories substantially raise classroom 

participation rates. 

 
Receptive and expressive language abilities progress significantly through systematic prompt 

fading and peer interaction. 

 
Non digital visual interventions provide sustainable instructional solutions for marginalized 
and resource limited educational regions. 

 

 
Keywords 

 
Hearing Impairment; Receptive Language; Expressive Language; Inclusive Classrooms; Resource 

Limited Regions 
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INTRODUCTION 

Communication is basically the key to success in learning at school. Good communication helps students understand 

instructional material, follow directions from their teachers, participate in activities in the classroom, and develop 
meaningful social relationships with their classmates. Communication competence has two related dimensions: receptive 
communication, the ability to understand and interpret messages from the environment and expressive communication, the 

ability to express thoughts, needs, and ideas to others (Beukelman & Light, 2020; Wolbers et al., 2023). These skills are 
usually acquired naturally through everyday interactions, however, children with hearing impairment face significant 

barriers and require specialized educational support. Children with hearing loss don’t have access to spoken language,  
which is the primary form of communication in most schools. Consequently, many students with a hearing impairment have 
delayed vocabulary development, limited grammatical development, difficulties in interpreting contextual meaning, and 

challenges in developing literacy skills, especially reading and writing (Hall et al., 2017; Porcar-Gozalbo et al., 2024; WHO, 
2021). These language limitations affect academic achievement but also decrease classroom participation, social interaction 
and independent learning. 

 
Globally, there are approximately 34 million children living with disabling hearing loss, which can have a profound effect on 
language development and educational engagement without early communication intervention (WHO, 2021). In the 
2023/2024 academic year, there were 158,792 students enrolled in special education schools in Indonesia (Frisca Rizti, 

2024). Nevertheless, the level of children with disabilities’ participation in education remains relatively low, especially in 
rural and underprivileged areas. Disadvantaged, frontier, and outermost (3T) regions experience the gaps even more 
severely, with schools often lacking qualified teachers, sufficient instructional materials, and access to assistive technologies 

(Kemendikdasmen, 2025; Rohmani et al., 2025; UNESCO, 2008). These conditions point to the importance of communication 
interventions that are feasible, affordable and sustainable in resource-constrained settings. Augmentative and Alternative 

Communication (AAC) is a well known evidence based intervention to supplement or replace spoken communication for 
individuals with complex communication needs (Ganz et al., 2021; Leonet et al., 2022; Morin et al., 2018). Recent AAC 
advances have been more about high-tech digital technologies like speech-generating devices, tablets and mobile 

applications. These high-tech systems are quite effective, but their implementation needs electricity, internet access, 
technical maintenance and significant financial investment, which makes them difficult to be adopted in many inclusive 
schools located in remote regions (Comino et al., 2025; Riswari et al., 2022). Low-tech AAC, such as picture cards, 

communication boards, visual schedules and printed communication books, offers an accessible alternative as it is 
inexpensive, easy to produce locally, not reliant on digital infrastructure and compatible with the visual learning 
characteristics of students with hearing impairments. 

 
The Minister of National Education Regulation No. 70 of 2009 has created a strong legal basis for inclusive education in 
Indonesia which guarantees the right of students with disabilities to obtain education in regular schools. In addition, the 

Merdeka Curriculum encourages teaching practices that address learner diversity and individual educational needs 
(Kemendikbudristek, 2022). However, major gaps still exist between policy and classroom application, particularly in the 3T 
areas. Teachers often work with students with disabilities with inadequate professional preparation, little instructional 

media and limited access to specialized educational support . Communication barriers, therefore, often remain unaddressed 
and students are unable to participate fully in classroom learning. 

 
This condition was found in SDN 007 Batu Ampar, an inclusive elementary school in the 3T area of East Kutai Regency, East 
Kalimantan. There are 17 students in Grade IV, one student with hearing impairment (M.A.) who had a significant receptive 

and expressive communication difficulty. Initial classroom observations indicated that M.A. responded correctly to about 
20% of the teachers' verbal instructions when visual cues were not used, recognized about 19% of the alphabet letters, was 

actively involved in classroom learning for about 15% of the instructional time, and that over 60% of the messages the 
student attempted to communicate were misinterpreted by teachers and classmates. Naturalistic observations over three 
weeks showed that M.A. used home signs, pointing gestures, and physical prompts much more than conventional language. 

The student often did not understand multistep instructions during Indonesian language lessons, and often waited for 
classmates to respond before attempting to complete tasks independently. These results suggest that communication 
barriers were a significant impediment to academic participation and classroom autonomy. Crucially, these communication 

problems are not merely the result of hearing impairment. Rather, they represent the combined effects of limited early 
language exposure, socioeconomic constraints, and prolonged exposure to teaching methods that relied almost entirely on 
verbal communication, lacking sufficient visual aids. Hall et al., (2017) describe language deprivation syndrome, stating that 

most language delays in children with hearing impairments are due to poor access to effective communication systems and 
not hearing loss. Hence, the provision of accessible communication support in the context of everyday classroom instruction 

is critical to facilitate language development and academic inclusion. 
 

Despite a growing body of literature demonstrating the efficacy of AAC, several important research gaps remain. Prior 
research focused mainly on children with autism spectrum disorder, was carried out mostly in urban educational settings, 
and placed greater emphasis on functional daily communication than on curriculum-based academic instruction (Rezkiani & 

Aprilia, 2023). In addition, there are very few research studies on the use of low-tech AAC to students with hearing 
impairment in inclusive classrooms, particularly in resource-limited schools in 3T regions of Indonesia. Therefore, there is 
scant evidence for the use of real-world, low-cost AAC interventions that can be provided by general education teachers. To 

fill these gaps, the present study investigates the implementation of low-tech Augmentative and Alternative Communication 
(AAC) integrated into Indonesian language instruction to improve the receptive and expressive communication skills of a 
fourth-grade student with hearing impairment at SDN 007 Batu Ampar. This Classroom Action Research (CAR) design 

research aims to improve classroom practice and to offer an inexpensive, contextually relevant and replicable instructional 
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model that can be used to support inclusive education in schools with similar resource constraints across Indonesia. 

 

METHOD 

The design of this study is Classroom Action Research (CAR) which applies the spiral model of Kemmis and McTaggart 
consisting of four stages that are performed iteratively, namely: planning, action, observation, and reflection. CAR was 

selected as the focus of the study because the main aim of the study was to improve classroom practice by addressing real 
communication barriers experienced by a student with hearing impairment in an inclusive educational setting. The study 

employed both qualitative and quantitative descriptive approaches to give a thorough analysis of the implementation process 
of the intervention and the changes in the student’s communication performance. The research was conducted from March 
to June 2026 at SDN 007 Batu Ampar, an inclusive elementary school located in a disadvantaged, frontier, and outermost 

(3T) area, East Kutai Regency, East Kalimantan. The participant was a fourth-grade student with a hearing impairment 
identified by the initials M.A. who had severe receptive and expressive communication difficulties and had never received 
structured AAC intervention. The intervention took place in the usual inclusive classroom, offering communication support 

in a real-world learning environment rather than in a controlled experimental setting. 

 
The intervention comprised two cycles of action, each with four meetings (three instructional sessions, and one post-test). 
Cycle I instruction involved the introduction of single AAC symbols with low-tech communication materials (e.g., picture 

cards, visual communication boards, contextual graphic symbols) and aided language input through teacher modeling. The 
reflection results of Cycle I served as the basis for Cycle II, which focused on the integration of multiple symbols, systematic 
prompt fading, adaptive picture stories, increased independence in communication, and structured peer-to-peer 

communication activities. In Cycle 1 and Cycle 2, Indonesian language learning was implemented by integrating low-tech 
AAC into the learning process without the use of electricity, internet, and digital devices. Data were gathered using three 
methods: structured classroom observations, AAC-based communication tests and documentation. Receptive 

communication, expressive communication and learning participation were assessed using observation instruments with a 
four-point rating scale. Pre-tests and post-tests consisted of ten nonverbal AAC-based tasks to evaluate communication 

performance before and after each intervention cycle. Documentation to support the study included field notes, 
photographs, student work and instructional materials used throughout the study. All instruments were assessed by expert 
judgment for content validity. Inter-rater reliability was tested by independent observation by a collaborating teacher using 

the Percentage Agreement method with the minimum acceptable agreement of 80%. 

 
Descriptive statistics included mean scores and percentages of receptive communication, expressive communication, 

learning participation, and communication test performance in the pre-action stage, Cycle I, and Cycle II for quantitative 
data. Qualitative data were collected from observations and field notes and were analyzed using data reduction, data 

display, and conclusion drawing to explain the changes that occur during the intervention. The study was successful if the 
student achieved an average observation score of ≥2.5 on a four-point scale and a post-test score of ≥70%, indicating 
functional improvement in receptive communication, expressive communication, and active participation in classroom 

learning. 

 

RESULT AND DISCUSSION 

Baseline Condition (Pre-Intervention) 

 
Baseline data were collected over three weeks of naturalistic classroom observations (March 2026) and an AAC-based 
communication pre-test prior to intervention implementation. This phase was conducted to obtain a reliable baseline of the 

student’s receptive communication, expressive communication, and classroom participation to inform the development of an 
intervention that was contextually appropriate. During the baseline period, classroom instruction was consistent with the 
normal teaching practices of the school and was primarily verbal in nature and did not involve the use of Augmentative and 

Alternative Communication (AAC). Thus, the data represented the participant’s actual communicative performance before 
intervention. Baseline observations indicated substantial communication problems. The student’s (M.A.) receptive language 
skills were limited as evidenced by his responding correctly to only 20% of the teacher’s verbal directions (without visual 

cues or gestures) in the classroom. Concerning expressive communication, the teacher or the classmates understood less 
than 40% of the messages that the student wanted to express. Communication was mostly based on home signs, 
nonstandard gestures and unstructured vocalizations often not communicating the intended meaning. Classroom 

participation was also very limited. The student was actively engaged in learning activities during only approximately 15% of 
instructional time, with the vast majority of classroom sessions spent passively observing peers. 

 
The results suggest that the communication barriers were not simply the result of hearing impairment per se. The classroom 
records indicate that the student had not received structured communication support or instruction in the use of AAC over 

four years of elementary education. The classroom learning was almost entirely by oral teaching, with no systematic visual 
support. This prolonged period of inadequate language input is in line with the notion of language deprivation syndrome, 
which suggests that language delays in children with hearing impairments are mainly due to limited access to effective 

communication systems, rather than to hearing loss alone (Hall et al., 2021). Summary of baseline communication 
performance before intervention is presented in Table 1. 

 
Table 1. Baseline Communication Performance of Student M.A. 

No. Measured Aspect Score (1–4 Scale) Percentage Description 

1 Receptive communication 0.80 20.0% 
Very poor; rarely responded appropriately to verbal 

instructions 
2 Expressive communication 1.60 40.0% Very limited; messages were generally not understood 
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without repeated clarification 

3 Learning participation 0.50 12.5% 
Extremely low; remained passive throughout most 

classroom activities 

4 
Early literacy (alphabet 

recognition) 
– 19.0% 

Recognized mainly vowel letters; remained at the 
emergent pre-reading stage 

 

 
In summary, the baseline findings show a large gap between the student's current communication skills and the expected 
competencies for students in the fourth grade. The receptive communication score (0.80/4) and expressive communication 
score (1.60/4) were significantly below the standard necessary for meaningful engagement in classroom learning. Likewise, 
the very low rate of participation suggested that traditional teacher-centred verbal instruction was not effective in 
supporting the student’s inclusion in the classroom. Based on these baseline findings, low-tech Augmentative and 
Alternative Communication (AAC) was selected as the intervention for three primary reasons. First, the student’s visual 
learning modality conflicted with the mostly oral instructional approach that had been used previously; students with 
hearing impairments depend mainly on visual input to acquire and process information (Swanwick & Salter, 2024). Second, 
low-tech AAC, such as picture cards, communication boards, and printed graphic symbols, is inexpensive, easy to produce, 
and does not require electricity or internet access. This makes it especially suitable for schools in disadvantaged, frontier, 
and outermost (3T) regions (Comino et al., 2025). Third, previous studies have always demonstrated the effectiveness of 
AAC in enhancing both receptive and expressive communication skills among students with complex communication needs 
(Ganz et al., 2021; Leonet et al., 2022; Riswari et al., 2022). The present study was based on these considerations and implemented 
a structured low-tech AAC intervention. 

 
Cycle I 

 
Cycle I was designed on the basis of the findings obtained in the baseline assessment. The intervention focused on the 
introduction of low-tech Augmentative and Alternative Communication (AAC) to support receptive and expressive 

communication in Indonesian language instruction. The learning materials Garuk-Garuk, the importance of drinking water, 
and identifying key information from simple health-related texts were utilized to develop an individualized lesson plan based 

on the Grade IV topic Healthy Body. Instructional media were six core AAC symbols (HEALTHY, SICK, BODY, WATER, 
DRINK, and IMPORTANT), picture cards, a communication board with twelve symbols, yes/no cards, and simplified visual 
learning materials. The verbal instructions were reduced to no more than three words and matched with pictures to suit the 

participant’s visual learning characteristics. Direct Instruction was chosen as the instructional method because of its 
emphasis on explicit teaching, repeated modeling, and systematic scaffolding, which were considered suitable for beginning 
AAC users. 

 
Cycle I consisted of three instructional meetings and a post-test. During the first meeting, the participant was introduced to 
six basic AAC symbols connected to body health. Each symbol was presented multiple times through digital displays and 

printed picture cards while the teacher simultaneously modeled the meaning of the symbol through gestures and facial 
expressions. Initially, the participant required continuous physical prompts to correctly identify symbols, but demonstrated 
increased visual attention to the instructional materials. At the second meeting three new symbols were added related to 

drinking water and healthy habits. The participant was able to sustain attention for a longer time and identify concrete 
symbols like WATER and DRINK more accurately than the previous session. However, problems occurred when complex 

visual materials with multiple pieces of information were presented at the same time. The participant was confused, took 
extra time to respond, and sometimes disengaged from the activity, showing that too much visual information was more than 
the participant could process. On the basis of these observations, instructional materials were revised in third meeting. 

Complex infographics were substituted with large individual picture cards, each featuring only one visual element. 
Additional opportunities were also given for independent use of the communication board. Although the participant 
continued to struggle with abstract concepts such as the main idea of a text, gains were observed in symbol recognition and 

communication behavior. By the end of the meeting, the participant spontaneously pointed to familiar symbols on the 
communication board without direct prompting, indicating the emergence of intentional communication via AAC. 

 
Overall observation data indicated gradual improvement over the three instructional meetings but the pre-specified success 
criteria had not yet been achieved. Receptive communication improved as the participant’s understanding of concrete 
symbols was reinforced through repeated exposure, while expressive communication remained relatively constant as the 

participant continued to depend heavily on teacher assistance. On the other hand, class participation increased steadily 
across the cycle suggesting that the visual features of low-tech AAC were effective in increasing engagement and motivation 
in learning activities. 

 
Table 2. Summary of Observation Results Across Cycle I 

Stage Receptive Communication Expressive Communication Learning Participation Total Score 
Baseline 0.80 1.60 0.50 22.5% 
Meeting 1 1.67 1.33 2.50 47.5% 
Meeting 2 2.00 1.33 2.75 52.5% 
Meeting 3 2.00 1.33 3.00 55.0% 

 
Observations showed three important patterns. First, receptive communication improved steadily from 1.67 to 2.00, 
indicating that repeated exposure facilitated the development of symbol–meaning associations. Second, expressive 
communication was high (1.33) throughout the cycle because the participant was still in the initial input phase of AAC 

acquisition and used teacher prompts heavily. Third, the most significant improvement was found in learning participation, 
from 2.50 to 3.00, which means an enhanced engagement level with the visual learning activities in spite of the continued 

limitations of communication. 
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At the end of Cycle I, a post-test consisting of ten communication tasks using AAC was administered. The participant 
obtained a total score of 6.75/10 (67.5%), indicating a considerable improvement compared to the baseline condition, but 

falling slightly below the established mastery criterion of 70%. 

 
Table 3. Summary of Cycle I Post-test Results 

Assessment Score Percentage Category 
Cycle I Post-test 6.75/10 67.5% Developing 

 

 
Analysis of the post-test responses showed that the participant was able to accurately identify the known concrete symbols 
such as WATER, DRINK, HEALTHY, particularly in the matching and yes/no response activities. However, the child 
continued to struggle with more complex communication skills including identifying the main idea of a visual text, combining 

two AAC symbols to create meaningful messages, and independently expressing information with multiple symbols. Results 
suggested the emergence of receptive communication, but the expressive communication was still in the emerging stage and 
needed more systematic intervention. Based on the observation data and the results of the post-test it can be seen that the 

Cycle I has not reached the predetermined success indicators. Only the classroom participation that has exceeded the 
expected criteria. However, the positive trend during the instructional meetings especially confirmed that the low-tech AAC 
intervention had a positive impact on the participant’s communication development. The reflection showed that there were 4 

main problems that needed to be improved in Cycle II, namely: (1) expressive communication was still highly dependent on 
the teacher’s prompting; (2) visually dense instructional materials created cognitive overload; (3) symbol use was 

inconsistent in different learning contexts; and (4) peer communication opportunities were still limited. Cycle II was 
therefore redesigned by the introduction of systematic prompt fading, the simplification of visual materials, the introduction 
of adaptive picture stories and the introduction of structured peer-to-peer communication activities to promote greater 

communication independence. 

 
Cycle II 

 
Cycle II was structured based on the outcomes of the reflective activities of Cycle I. The changes are intended to retain the 
strengths of the previous cycle, and directly address the identified weaknesses. Four major improvements were made. First, 
the development of adaptive picture stories was based on the positioning of the participant (M.A.) as the main character to 

optimize engagement through self-identification. Second, the AAC communication board was redesigned with a color-coded 
layout to allow quicker access to symbols and to decrease visual processing load. Thirdly, to increase the communicative 
opportunities new vocabulary symbols related to health and nutrition were added. Finally, a systematic prompt fading 

protocol was used, reducing teacher assistance from physical prompts to gestural cues and delayed prompting. To promote 
communication independence, structured peer-to-peer communication activities, daily reinforcement sessions, and shorter 
instructional segments with active breaks were also incorporated. Cycle II comprised of three instructional meetings and a 

final post-test. In the fourth meeting the participant was involved in an adaptive picture story Maria and the Germ Monster, 
in which the participant took the role of the main character. This change had an immediate impact on emotional 

engagement, as demonstrated by spontaneous smiling, pointing toward the screen and sustained visual attention. Most 
importantly, the participant was able to successfully combine three AAC symbols (DIRTY → GERMS → STOMACHACHE) to 
communicate a simple narrative, which was above and beyond the planned target of combining only two symbols. Expressive 

communication was significantly better than Cycle I, but abstract concepts like FACT and OPINION were still difficult. 

 
The fifth meeting focused on communication with peers using a second adaptive story, Maria and the Healthy Plate Island. 
The redesigned communication board enabled the participant to more efficiently locate symbols without additional orienting. 
For the first time, the participant was able to successfully communicate with a classmate by selecting and presenting the 

symbols VEGETABLES and EAT and the peer interpreted the symbols correctly. Another significant behavioral change was 
when the participant independently selected the symbol TIRED and pointed to herself, indicating emerging self-referential 
communication. This interaction indicated a major shift from the use of home signs for communication to the use of 

standardized visual symbols for functional communication in the context of an inclusive classroom. The sixth meeting was a 
consolidation meeting in preparation for the final assessment. The participant used structured flashcard activities to review 
previously taught symbols. The participant practiced communication with classmates using collaborative health-related 

tasks. In this session the participant acted as a "little teacher" by teaching the observer how to use AAC symbols and used 
AAC independently to regulate social interactions by stopping a peer from putting an unhealthy food symbol on the healthy 

plate. These behaviors indicated that AAC had moved from being a tool for responding to teacher prompts to a functional 
means of initiating and managing social communication. 

 
The results from the observations revealed a significant improvement in all dimensions measured. Compared to Cycle I, 
where there was mainly development in classroom participation, Cycle II had balanced development in receptive 
communication, expressive communication, and active engagement.” More and more independent AAC use was achieved by 
systematic fading, simplified visual materials, adaptive picture stories and peer communication opportunities. 

 
Table 4. Summary of Observation Results Across Cycle II 

Stage Receptive Communication Expressive Communication Learning Participation Total Score 

End of Cycle I 2.00 1.33 3.00 55.0% 
Meeting 4 2.67 2.00 3.25 67.5% 
Meeting 5 2.67 2.33 3.25 70.0% 
Meeting 6 3.00 2.67 3.25 75.0% 

 

 
In Cycle II three major development patterns emerged. Receptive communication was first increased from 2.00 at the close 
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of Cycle I to 3.00 by the final meeting, indicating successful consolidation of symbol recognition across different contexts 
with repeated exposure. Expressive communication increased incrementally from 1.33 to 2.67 . This indicates that the 

systematic fading protocol was successful in increasing communication independence after the AAC system was redesigned. 
Third, learning participation was consistently high across the cycle (3.25/4), showing continuous motivation and active 
classroom engagement. The final posttest was a 10 AAC-based communication tasks designed to assess symbol recognition, 

symbol combination, peer communication, and independent expressive communication. The participant scored 8.0 out of 10 
points (80.0%) which exceeds the mastery criteria of 70% that was set. 

 
Table 5. Summary of Cycle II Post-test Results 

Assessment Score Percentage Category 
Cycle II Post-test 8.0/10 80.0% Good 

 

 
The participant was independently able to complete eight of the ten tasks including peer-to-peer communication and 
practical communication scenarios involving meaningful symbol combinations. The only remaining problems were higher-
order language skills such as differentiating fact from opinion in abstract causal statements, and independently producing a 
full three-symbol narrative. Functional communication had increased dramatically, while higher abstract reasoning still 

needed more instructional support, as evidenced by the remaining errors. Cycle II has been successful in realizing all of the 
pre-set indicators of success. Receptive communication was 3.00/4 (75.0%) and expressive communication was improved to 
2.67/4. Participation in learning was always high at 3.25/4 (81.3%) and the overall score of the observation was 75.0%. The  
final post-test score was increased to 80.0%. The findings indicate that the use of low-tech AAC was effective in enhancing 
both receptive and expressive communication within a real inclusive classroom situated in a resource-limited 3T area. But 
there were still some restrictions. The participant continued to have difficulty with abstract concepts that required causal 
reasoning, independent creation of longer symbolic messages and generalization of AAC use outside of the classroom 
environment. Despite these remaining challenges, the intervention was successful in converting the participant from a largely 
passive learner using home signs to an emerging functional communicator who was able to independently use AAC to 
participate in classroom learning and meaningful social interactions with teachers and peers. 

 
Discussions 

 
The results of this study indicate that the use of low-tech Augmentative and Alternative Communication (AAC) was 
successful in improving the receptive communication, expressive communication and classroom participation of a hearing-

impaired fourth-grade student in an inclusive elementary school in a disadvantaged frontier and outermost (3T) region. The 
improvement was not only in the quantitative scores, but also in the qualitative changes of communication behaviour in the 
two action research cycles. The intervention gradually transformed the participant from a passive learner who depended 

mostly on home signs to an emerging functional communicator who could communicate messages with structured visual 
symbols during classroom learning. These findings suggest that AAC can be effective in bridging communication barriers 
when the design of AAC is aligned with the communication needs of individual learners and the learning environments in 

which they are situated. An important finding is the process of implementation itself. The intervention was not just a set of 
disconnected teaching strategies but a combination of several components that worked together to support each other such 
as simplified verbal instructions, incremental visual supports, systematic scaffolding, relevant communication contexts, and 

daily repeated practice. The power in these pieces seems to lie in their interplay rather than any single instructional 
strategy. This finding corroborates previous research indicating the importance of teachers’ skills in conducting 

individualized needs assessment and modifying instructional materials based on students’ communication characteristics for 
successful AAC intervention. The current study developed the low-tech AAC system specifically for the participant’s visual 
learning profile and communication needs rather than using a standardized AAC template, thus increasing access to 

classroom instruction. 

 
The enhancement of receptive communication was attributed to the re-design of visual learning materials in Cycle II. In 
Cycle I, the participant had difficulty processing instructional materials that contained more than one visual element at a 
time. Upon reflection, instructional materials were reduced to one visual element per learning task, greatly reducing undue 

cognitive load. The change was immediately followed by a marked improvement in receptive communication performance 
suggesting that the earlier difficulties experienced by the participant were not simply a matter of limited language ability 
but also of too much visual complexity. The findings are consistent with Cognitive Load Theory, which posits that when 

extraneous cognitive load is minimized, learners can devote more cognitive resources to meaningful learning and schema 
construction. Thus, the findings add to previous AAC research by showing the important role of visual design of 

communication materials in determining effectiveness of the intervention. The pattern of development for expressive 
communication was different. In contrast, expressive communication was fairly stable in Cycle I, with a large increase in 
Cycle II. This temporary plateau is not necessarily a sign that the intervention is not working, but may represent the initial 

phase of AAC learning. In the aided language modeling paradigm, new AAC users require frequent exposure to 
communication models to produce independent symbolic communication. The present study presented conditions to 
translate the previously acquired receptive knowledge into expressive communication by redesigning the communication 

board, using systematic prompt fading, and adaptive picture stories. Thus, expressive communication improved rapidly when 
the participant had sufficient opportunities to use AAC symbols independently in the context of authentic classroom 
interactions. 

 
Another interesting finding is the rapid progress in classroom participation, which occurred prior to gains in both receptive 
and expressive communication. The introduction of visually structured AAC materials resulted in the participant’s active 

engagement, suggesting that increased attention and motivation were prerequisites to subsequent communication 
development. This sequence is theoretically sensible because effective learning of language communication depends on 
continued interaction with the instructional input before comprehension and language production can be built. Classroom 

participation was also observed to shift from responding to teacher prompts to more proactive communication behaviors 
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such as initiating conversations, correcting peers, and showing AAC symbol use to others. Such qualitative behavioral 
changes point out to a better confidence and communication independence that cannot be fully appreciated with mere 

numbers of observation scores. The difference between Cycle I and Cycle II further validates the importance of reflective 
classroom action research. The gains seen in Cycle II cannot be explained by practice alone. Rather they were the result of 
systematic changes made after consideration. These included simplifying the visual stimuli, fading prompts systematically, 

individualising instructional stories, organising peer communication activities, and breaking instructional time into smaller 
chunks. Together these changes reduced cognitive load, increased emotional engagement, enabled independence in 

communication, and kept attention. The finding underscores the importance of continued instructional adaptations, rather 
than intervention intensity, in the successful implementation of AAC. 

 
In summary, the present findings are aligned with previous studies reporting positive effects of AAC on communication 

development for individuals with complex communication needs. As in the results published by Ganz et al. (2021) and Leonet 
et al. (2022), the intervention was able to improve receptive and expressive communication. The present study, however, 
contributes further evidence by elucidating the mechanisms underlying such improvements in a real inclusive classroom and 

not in a clinical or laboratory setting. Furthermore, unlike many earlier studies in high-resource schools that have used high-
technology AAC systems, this study shows that carefully designed low-tech AAC can lead to significant gains in 

communication even in schools with limited infrastructure and educational resources. These findings therefore provide 
practical evidence to support the feasibility of AAC implementation in disadvantaged educational contexts, particularly in 
the Indonesian 3T regions. There were also several contextual factors that contributed to the success of the intervention. 

The participant’s high intrinsic motivation, supportive relationships with teachers and classmates, and well-developed fine 
motor skills facilitated active involvement throughout the study. On the other hand, lack of structured communication 
intervention over a period of 4 years, limited attention span and difficulty with the complex nature of abstract language 

concepts were major challenges during implementation. These results support the view that communication difficulties 
among students with hearing impairments are not just a consequence of hearing loss, but are also strongly influenced by 
access to appropriate communication systems and responsive educational environments. Therefore, early identification and 

timely AAC intervention should be priorities of inclusive education to reduce the long-term consequences of language 
deprivation. 

 
In conclusion, this study contributes to the literature on inclusive education and AAC in a number of ways. In theory, it 
shows that the success of low-tech AAC is due to the interplay of the instructional design, cognitive processing, systematic 
scaffolding and meaningful social communication and not the communication medium alone. Practically, the study offers a 
replicable instructional framework of simplified visual materials, progressive AAC supports, prompt fading, peer-mediated 

communication, and repeated practice that can be implemented by regular classroom teachers without specialized 
technology. Most importantly, the findings add to the current evidence, by showing that classroom action research can be an 
effective framework to continuously improve AAC interventions in authentic inclusive classrooms, to support communication 

development for students with hearing impairments even in resource-scarce schools in the 3T regions of Indonesia. 

 

CONCLUSION 

The study concluded that the implementation of low-tech Augmentative and Alternative Communication (AAC) effectively 

improved the receptive and expressive communication skills of fourth-grade students with hearing impairment in an 
inclusive elementary classroom in 3T (disadvantaged, frontier, and outermost) areas. The intervention, which was 
implemented through two cycles of Classroom Action Research, gradually evolved from introducing single AAC symbols to 

incorporating adaptive picture stories, systematic prompt fading, color coded communication boards, and peer-mediated 
communication activities. Observable improvements were seen in receptive communication (20.0% to 75.0%), expressive 

communication (40.0% to 66.7%), and classroom participation as a result of the instructional changes. The final post-test 
score of 80.0% surpassed the mastery criterion. In addition to these quantitative gains, the participant demonstrated 
increased independence in communication, confidence and meaningful social interaction with peers. This suggests that low-

tech AAC is an effective, practical and sustainable communication support strategy for inclusive schools in resource-limited 
settings. Based on these results, teachers are encouraged to systematically implement low-tech AAC into their daily 
classroom instruction with visual supports, gradual prompt fading, and structured peer communication activities in an effort 

to promote communication independence in students who are hearing impaired . Schools need to embed AAC into the 
framework of inclusive education programs by providing permanent communication boards, regular individualised 
intervention time and support teacher professional development for the implementation of AAC. Parents are also coached to 

practise AAC use at home within typical activities to facilitate generalisation of communication across settings. In 
conclusion, future research should include larger numbers of participants, investigate the maintenance and generalisation of 

AAC skills over time, and explore the effectiveness of low-tech AAC across a range of disability profiles in a range of 
inclusive educational settings. 

 

References 

1. Adami, E., & Swanwick, R. (2024). Signs of understanding and turns-as-actions: a multimodal analysis of deaf–
hearing interaction. Visual Communication, 23(1), 4–28. 

2. Adelia, D., Rica, Putri, A., Rahma, A. L., Jaya, I., & Mursita, R. A. (t.t.). Tantangan Pendidikan Inklusi untuk Anak 
Berkebutuhan Khusus Tunarungu di Sekolah Dasar (Vol. 2). Diambil http://journal.unj.ac.id/unj/index.php/jpk 

3. Adnyani, L., & Munir, A. (2022). Augmentative and Alternative Communication (AAC) for Autism Spectrum Disorders 
(ASD) Children’s Language and Communication. PAROLE: Journal of Linguistics and Education, 12, 49–56. 
https://doi.org/10.14710/parole.v12i2.49-56 

4. Aruldas, K., Banks, L. M., Nagarajan, G., Roshan, R., Johnson, J., Musendo, D., Arpudharangam, I., Walson, J., 
Shakespeare, T., & Ajjampur, S. (2023). “If he has education, there will not be any problem”: Factors affecting access to 

https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id/
http://journal.unj.ac.id/unj/index.php/jpk
https://doi.org/10.14710/parole.v12i2.49-56


Academia Open 

Vol. 11 No. 2 (2026): December 

DOI: 10.21070/acopen.11.2026.15162 

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo 

Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). 

14/15 

 

 

education for children with disabilities in Tamil Nadu, India. PLOS ONE, 18, e0290016. 
https://doi.org/10.1371/journal.pone.0290016 
5. Bandura, A., & Walters, R. H. (1977). Social learning theory (Vol. 1). Prentice-hall Englewood Cliffs, NJ. 
6. Beukelman, D. R. ., & Light, J. C. . (2020). Augmentative & alternative communication : supporting children and adults 
with complex communication needs. Paul H. Brookes Publishing Co. 
7. Biggs, E. E., Carter, E. W., & Gilson, C. B. (2018). Systematic review of interventions involving aided AAC modeling 
for children with complex communication needs. American journal on intellectual and developmental disabilities, 

123(5), 443–473. 
8. Bruner, J. (1974). Toward a theory of instruction. Harvard university press. 
9. Cholimah, N., Ningrum, E. S. C., Christianti, M., & Maryatun, I. B. (2024). Developing learning tools based on merdeka 
curriculum for the Sleman regency early childhood education forum. Community Empowerment, 9(5), 809–820. 
https://doi.org/10.31603/ce.11288 

10. Comino, D., Kelly, Q., Roche, L., & Duncan, J. (2025). Augmentative and Alternative Communication and Sign 
Language for Deaf+ Individuals. American Annals of the Deaf, 170(1), 54–69. https://doi.org/10.1353/aad.2025.a966642 

11. Damayanti, M. M., Putri, K., & Yolla, Y. (2022). Hambatan yang Dihadapi Anak Tunarungu dalam Proses Pembelajaran 

Anak Tunarungu Pendidikan inklusif merupakan upaya mewujudkan tujuan Sustainable Development Goals (SDGs) poin. 
Dalam JOECES Journal of Early Childhood Education Studies (Vol. 2, Nomor 2). 
12. Dore, J. (1977). M. A. K. Halliday, Learning how to mean: explorations in the development of language. (Explorations in 

Language Study Series, edited by Peter Doughty and Geoffrey Thornton). London: Edward Arnold, Pp. x + 164. Language in 
Society, 6(1), 114–118. https://doi.org/DOI: 10.1017/S0047404500004942 

13. Ediyanto, & Kawai, N. (2023). The measurement of teachers’ attitudes toward inclusive education: An empirical study 
in East Java, Indonesia. Cogent Education, 10(2). https://doi.org/10.1080/2331186X.2023.2229014 
14. Fajri, H. M., Supena, A., & Bintoro, T. (2024). Implementation of Inclusive Education for Students with Hearing 

Impairment (Deaf): A Study in Elementary School. 10(1). https://doi.org/10.19109/jip.v9i1.21787 
15. Frisca Rizti. (2024). Jawa Barat jadi Provinsi dengan Jumlah Siswa SLB Terbanyak di Pulau Jawa. GOOGSTAS. 
16. Ganz, J. B., Morin, K., Foster, M. J., Vannest, K. J., Genç Tosun, D., Gregori, E. V, & Gerow, S. (2021). High-Tech 
Augmentative and Alternative Communication for Individuals with IDD and Complex Communication Needs: A Meta-
Analysis (Design Quality Review). 

17. García-Terceño, E. M., Greca, I. M., Santa Olalla-Mariscal, G., & Diez-Ojeda, M. (2023). The participation of deaf and 
hard of hearing children in non-formal science activities. Frontiers in Education, 8. 
https://doi.org/10.3389/feduc.2023.1084373 

18. Hall, W. C., Levin, L. L., & Anderson, M. L. (2017). Language deprivation syndrome: A possible neurodevelopmental 
disorder with sociocultural origins. Social psychiatry and psychiatric epidemiology, 52(6), 761–776. 
19. Jamil, S. (2025). Journal iof iInnovative iand iCreativity Tren Baru Pengembangan Pendidik Inklusif di Tengah 

Kontroversi Pembelajaran Hybrid. Dalam Journal of Innovative and Creativity (Vol. 5, Nomor 2). 
20. Juherna, E., Sugihartini, E., Farwati Putri, A., Valentina, F. V., Halimatul Mutmainah, L., & Ramadhaniati, V. (2021). 
Meningkatkan Kemampuan Membaca Pemahaman pada Anak Tunarungu Lewat Media Gambar. Jurnal Pelita PAUD, 5(2), 

256–261. https://doi.org/10.33222/pelitapaud.v5i2.1219 
21. Kemendikbudristek. (2022). Desain Dan Implementasi Kurikulum Merdeka. 
22. Kemendikdasmen. (2025). Capaian 2024 Kemendikdasmen “Akses Pendidikan, Kualitas Pendidikan dan 

Lingkungan Belajar” . 
23. Kemmis, S., McTaggart, R., & Nixon, R. (2014). The action research planner: Doing critical participatory action 
research. Dalam The Action Research Planner: Doing Critical Participatory Action Research. Springer Singapore. 

https://doi.org/10.1007/978-981-4560-67-2 
24. Khaddafi, M., Parluhutan Panjaitan, S., Siagian, A., Panjaitan, H., & Info, A. (2025). ANALISIS METODOLOGI 

PENELITIAN TINDAKAN KELAS (PTK) DALAM PENINGKATAN PRAKTIK PEMBELAJARAN ANALYSIS OF CLASS ACTION 
RESEARCH (CAR) METHODOLOGY IN IMPROVING LEARNING PRACTICES. JIIC: JURNAL INTELEK 
INSAN CENDIKIA. https://jicnusantara.com/index.php/jiic 
25. Kress, G. (2009). Multimodality: A social semiotic approach to contemporary communication. routledge. 

26. Leonet, O., Orcasitas-Vicandi, M., Langarika-Rocafort, A., Mondragon, N. I., & Etxebarrieta, G. R. (2022a). A 
systematic review of augmentative and alternative communication interventions for children aged from 0 to 6 years. 
Language, Speech, and Hearing Services in Schools, 53(3), 894–920. 
27. Leonet, O., Orcasitas-Vicandi, M., Langarika-Rocafort, A., Mondragon, N. I., & Etxebarrieta, G. R. (2022b). A 

systematic review of augmentative and alternative communication interventions for children aged from 0 to 6 years. 
Language, Speech, and Hearing Services in Schools, 53(3), 894–920. 

28. Light, J., & McNaughton, D. (2014). Communicative competence for individuals who require augmentative and alternative 
communication: A new definition for a new era of communication? Dalam Augmentative and alternative communication (Vol. 
30, Nomor 1, hlm. 1–18). Taylor & Francis. 
29. Lin, L., & Miloň, P. (2022). INCLUSIVE EDUCATION OF STUDENTS WITH HEARING IMPAIRMENT. EduPort, 
6(1), 17–26. https://doi.org/10.21062/edp.2022.002 
30. Mariah Ulfah, & Siti Ubaidah. (2023). Ulfah Penerapan Bahasa Isyarat dalam Pembelajaran bagi Anak Berkebutuhan 

Khusus Tuna Rungu. Dalam JOURNAL OF DISABILITY STUDIES AND RESEARCH (Vol. 2023, Nomor 1). JDSR. 
31. Marschark, M., Lang, H. G., & Albertini, J. A. (2001). Educating deaf students: From research to practice. Oxford 
University Press. 
32. Marschark, M., Lang, H. G., & Albertini, J. A. (2006). Educating Deaf Students: From Research to Practice. 
33. Masseru H, & Ishartiwi. (2025). Evaluation of Differentiated Learning for Students with Special Needs in 
Inclusive Classes at TK Pembina Kabupaten Kutai Timur. Social Economics and Technology, 6(2), 1019–2723. 
https://doi.org/10.33122/ejeset.v6i1.1019 

34. Maulina, C. P., Fitria, A., & Fadila, N. (2024). Analisis karakteristik dan aktivitas belajar anak berkebutuhan khusus 
(tunarungu) di Sekolah SLB-B YPAC Banda Aceh. Jurnal Warna, 8(1), 1–10. 

35. Meysa Malika, & Berlianti Berlianti. (2025). Penggunaan Bahasa Isyarat SIBI dan BISINDO untuk Siswa Tuli di 

https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id/
https://doi.org/10.1371/journal.pone.0290016
https://doi.org/10.31603/ce.11288
https://doi.org/10.1353/aad.2025.a966642
https://doi.org/DOI
https://doi.org/10.1080/2331186X.2023.2229014
https://doi.org/10.19109/jip.v9i1.21787
https://doi.org/10.3389/feduc.2023.1084373
https://doi.org/10.33222/pelitapaud.v5i2.1219
https://doi.org/10.1007/978-981-4560-67-2
https://jicnusantara.com/index.php/jiic
https://doi.org/10.21062/edp.2022.002
https://doi.org/10.33122/ejeset.v6i1.1019


Academia Open 

Vol. 11 No. 2 (2026): December 

DOI: 10.21070/acopen.11.2026.15162 

ISSN 2714-7444 (online), https://acopen.umsida.ac.id, published by Universitas Muhammadiyah Sidoarjo 

Copyright © Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). 

15/15 

 

 

Sekolah Luar Biasa Negeri Pembina Medan. Concept: Journal of Social Humanities and Education, 4(3), 78–87. 
https://doi.org/10.55606/concept.v4i3.2178 

36. Morin, K. L., Ganz, J. B., Gregori, E. V, Foster, M. J., Gerow, S. L., Genç-Tosun, D., & Hong, E. R. (2018). A 
systematic quality review of high-tech AAC interventions as an evidence-based practice. Augmentative and 
Alternative Communication, 34(2), 104–117. https://doi.org/10.1080/07434618.2018.1458900 

37. Mumpuniarti, M., Diniarti, G., Prabawati, W., & Suparno, S. (2021). FAMILY NURTURE IN THE SOCIAL SKILLS 
DEVELOPMENT OF CHILDREN WITH INTELLECTUAL DISABILITIES THROUGH DAILY ACTIVITIES. Cakrawala 
Pendidikan, 40(3), 625–636. https://doi.org/10.21831/cp.v40i3.43984 
38. Mumpuniarti, M., Sukinah, S., & Pujaningsih, P. (2017). Keterlibatan orangtua dalam needs asesment 
pengembangan komunikasi anak cerebral palsy. Jurnal Pendidikan dan Pemberdayaan Masyarakat, 4(1), 71. 
https://doi.org/10.21831/jppm.v4i1.11464 

39. Mumpuniarti1, Diajeng Tyas Pinru Phytanza, Veroyunita Umar, & Rafika Rahmawati. (2023). Pendampingan 
Pembuatan Media Dan Buku Panduan Pengembangan Komunikasi Augmentatif Dan Alternatif (AAC) Bagi Guru Sekolah 
Luar Biasa. Jurnal Publikasi Pendidikan, 14 Nomor 1, 2024, 42–46. 
40. O’connell, N. (2024). Deaf People’s Retrospective Views and Lived Experiences of Ableism and Discrimination in 

Education: A Qualitative Study Informed by Critical Disability Studies. Scandinavian Journal of Disability Research, 26(1). 
41. Paas, F., & Sweller, J. (2021). Implications of Cognitive Load Theory for Multimedia Learning. Dalam R. E. Mayer & L. 
Fiorella (Ed.), The Cambridge Handbook of Multimedia Learning (3 ed., hlm. 73–81). Cambridge University Press. 

https://doi.org/DOI: 10.1017/9781108894333.009 
42. Paivio, A. (1990). Mental Representations: A dual coding approach. Oxford University Press. 

https://doi.org/10.1093/acprof:oso/9780195066661.001.0001 
43. Porcar-Gozalbo, N., López-Zamora, M., Valles-González, B., & Cano-Villagrasa, A. (2024). Impact of Hearing Loss Type on 
Linguistic Development in Children: A Cross-Sectional Study. Audiology Research, 14(6), 1014–1027. 

https://doi.org/10.3390/audiolres14060084 
44. Prasanna, P., Gowda, V. K., Shivappa, S. K., & Hegde, S. (2025). Effectiveness of augmentative alternative 
communication therapy in children with cerebral palsy with expressive speech delay. International Journal of 

Contemporary Pediatrics, 12(10), 1647–1652. https://doi.org/10.18203/2349-3291.ijcp20252960 
45. Rahmah, L., Purwanta, E., Wijayanti, W., & Suhardiman, S. (2024). Navigating the Curriculum Landscape: The Impact 

of Curriculum 2013 and Merdeka Curriculum on Teachers’ and Students’ Learning Outcomes in Indonesia. Journal of 
Ecohumanism, 3(6), 917–930. https://doi.org/10.62754/joe.v3i6.4061 
46. Rezkiani, K., & Aprilia, I. D. (2023). Development of Alternative and Augmentative Communication Media System for 

Autism Spectrum Disorder with Complex Communication Needs. Journal of Education for Sustainability and Diversity, 1(2), 
118–129. https://doi.org/10.57142/jesd.v1i2.51 
47. Riswari, F., Ediyanto, E., Efendi, M., & Sunandar, A. (2022). Augmentative and Alternative Communication (AAC) sebagai 

Teknologi Assistive dalam Mendukung Anak Cerebral Palsy dengan Kebutuhan Komunikasi yang Kompleks. Jurnal 
Pendidikan Kebutuhan Khusus, 6(1), 76–85. https://doi.org/10.24036/jpkk.v6i1.610 
48. Rohmani, Z., Agus Budiana, A., Subhani, A., Hamzanwadi, U., & Timur, L. (2025). Pendidikan di Daerah 3T 

(Terdepan, Terluar, Tertinggal): Kondisi dan Harapan. Dalam Eduversity: Journal of Future Interdisciplinary 
Education (Vol. 1). Mei. 

49. Sari, Z. P., Sarofah, R., & Fadli, Y. (2022). The Implementation of Inclusive Education in Indonesia: Challenges and 
Achievements. Jurnal Public Policy, 8(4), 264. https://doi.org/10.35308/jpp.v8i4.5420 
50. Sukadari, D. H. (2019). MODEL PENDIDIKAN INKLUSI DALAM PEMBELAJARAN ANAK BERKEBUTUHAN 

KHUSUS. 
51. Sweller, J., van Merriënboer, J. J. G., & Paas, F. (2019). Cognitive Architecture and Instructional Design: 20 Years Later. 
Dalam Educational Psychology Review (Vol. 31, Nomor 2, hlm. 261–292). Springer New York LLC. 

https://doi.org/10.1007/s10648-019-09465-5 
52. UNESCO, I. B. E. (2008). Inclusive education: The way of the future. Conclusions and recommendations of the 48th 

session of the International Conference on Education (ICE),(págs. 25-28). Geneva. 
53. Vygotsky, L. S., Cole, M., John-Steiner, V., Scribner, S., & Souberman, E. (1978). The development of higher 
psychological processes. Cambridge, MA: Harvard University Press. 
54. WHO, C. (2021). World report on hearing. World Health Organization. 
55. Wolbers, K., Dostal, H., & Holcomb, L. (2023). Teacher Reports of Secondary Writing Instruction with Deaf 
Students. Journal of Literacy Research, 55(1), 28–50. https://doi.org/10.1177/1086296X231163124 

https://portal.issn.org/resource/ISSN/2714-7444
https://doi.org/10.21070/acopen
https://umsida.ac.id/
https://doi.org/10.55606/concept.v4i3.2178
https://doi.org/10.1080/07434618.2018.1458900
https://doi.org/10.21831/cp.v40i3.43984
https://doi.org/10.21831/jppm.v4i1.11464
https://doi.org/DOI
https://doi.org/10.3390/audiolres14060084
https://doi.org/10.18203/2349-3291.ijcp20252960
https://doi.org/10.62754/joe.v3i6.4061
https://doi.org/10.57142/jesd.v1i2.51
https://doi.org/10.24036/jpkk.v6i1.610
https://doi.org/10.35308/jpp.v8i4.5420
https://doi.org/10.1007/s10648-019-09465-5
https://doi.org/10.1177/1086296X231163124

