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IMPACT OF AUGMENTATIVE AND ALTERNATIVE COMMUNICATION DEVICES IN PROMOTING READING SKILLS IN PUPILS WITH MULTIPLE DISABILITIES IN PRIMARY SCHOOLS IN MOROGORO MUNICIPALITY, TANZANIA

Abstract: 
This study investigated the impact of Augmentative and Alternative Communication (AAC) technology on improving reading skills among children with multiple disabilities in primary schools within Morogoro Municipality, Tanzania. The study was driven by limited access to, and use of, AAC technologies in inclusive learning despite evidence that they enhance literacy and communication outcomes. It was guided by Constructivist Learning Theory and Universal Design for Learning (UDL) and employed a mixed-methods design with questionnaires and interviews of general and special education teachers. By its findings, it was established that most of the teachers had a positive attitude towards AAC devices and exhibited moderate use of AAC devices in instructional practices. AAC devices were found to improve reading fluency, comprehension, and reading material interest of the students considerably. Nevertheless, effective usage of the devices was stifled by certain factors like technical issues, lack of training, limited finances, and unsatisfactory systems of support. The study establishes that the devices hold promising support to inclusive education, though it is imperative to overcome contextual and systemic challenges in an attempt to bring out their benefits to the fullest. It recommends increased funding for teacher training, offering the devices, and policy integration to facilitate students with multiple disabilities to achieve literacy skills.
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1.0 Introduction 
Augmentative and Alternative Communication (AAC) devices are now starting to become crucial in classrooms, particularly in assisting students with multiple disabilities (Aldabas, 2021). Such students usually face significant difficulties in learning literacy skills due to the complex interaction of sensory, physical, and cognitive disabilities (Kamenopoulou, 2022). This conventional pedagogy is ineffective in addressing such learning needs heterogeneity, therefore, continued to create broad inequalities in students' literacy achievement with multiple disabilities and their non-disabled peers.
The growth in the application of AAC devices is triggered by increased recognition of the right to education of children with disabilities and the need for adaptive, inclusive educational practice. AAC devices provide alternative channels of engagement with reading material for students, facilitate communication, comprehension, and self-expression in spite of their disabilities (Dumitru, 2025). As such, they are increasingly being thought about as legitimate tools to enhance students with complex needs' participation and performance in literacy.
Various stakeholders come to the forefront in solving this issue. Students with dual disabilities remain the primary subjects of AAC integration because they are the most direct victims of limited literacy education. Teachers form an important component in implementing AAC devices and adapting teaching methods in order to achieve inclusion. Special education specialists and speech therapists also offer invaluable expertise in selecting and executing appropriate AAC systems (Leckenby & Ebbage-Taylor, 2024). Caregivers and parents are also helpful in supporting the use of AAC at home as well as fighting for educational access. Systemically, policymakers and school officials have the responsibility to design the infrastructure, funds, and training required to ensure successful AAC implementation. Impressive literacy instruction to this group is a matter of top concern. Without adequate reading skills, students with various disabilities are open to limited accessibility to higher education, socialization, and eventual independence (Genovesi et al., 2024). Even the educators themselves are impacted by many reports, thinking that they cannot help these students because they are not trained and specialized equipment is unavailable (Beukelman & Light, 2020). Beyond the classroom, this education exclusion still perpetuates discrimination in society by inhibiting people with disabilities from contributing.
Empirical studies have shown AAC devices to hold great promise in literacy support. For instance, studies by Dada et al. (2024) and Murithi (2022) show that AAC interventions can aid language learning and reading comprehension, while those by Ngonyani and Mnyanyi (2021) show they hold promise for developing access to the curriculum for learners with multiple disabilities. Yet, more implementation on a large scale and research on the local level are required to maximize AAC implementation in Tanzanian primary schools.
From the above, this present study aims at assessing the impacts of Augmentative and Alternative Communication (AAC) devices on the improvement of reading ability of students with multiple disabilities in primary schools in Morogoro Municipality. The study aims to bridge the current knowledge gap and guiding the formulation of the Tanzanian inclusive school literacy strategy. 
2.0 The Focus of the Study
Generally, this study was focused on investigating how Augmentative and Alternative Communication (AAC) devices contribute to improving reading skill among students with multiple disabilities in primary schools of Morogoro Municipality. However, specifically, the following was supposed to be accomplished in this study:
· Assess teachers' perceptions regarding using AAC devices in primary school classrooms. 
· Examine how teachers utilize AAC devices in primary schools. 
· Evaluate how AAC devices improve pupils’ reading skills.
· Identify the challenges of using AAC devices in primary schools.
To address the above identified specific objectives, the following questions were formulated, including; 
i. What are the teachers' perceptions regarding using ACC devices in the classroom?
ii. How do teachers utilize ACC devices in primary schools?
iii. How do ACC devices improve pupils’ reading skills in primary schools?
iv. What are the challenges of using ACC devices in primary schools?
3.0 Literature Review 
Correct utilization of Augmentative and Alternative Communication (AAC) devices by instructors is extremely crucial towards improving literacy among students with multiple disabilities. While earlier research has identified advantages in AAC in communication and education access, studies reveal considerable inconsistency in the application of these technologies by teachers in actual practice. Ulriksen et al. (2023) demonstrated that AAC devices, when embedded within phonological awareness-based structured reading interventions, greatly enhanced literacy in non-verbal and minimally verbal students. 
Although promising, the study focused on intervention outcomes without addressing the classroom-level decisions or instructional practices employed by teachers, leaving a gap regarding educator engagement, especially in under-researched contexts such as Tanzanian primary schools.
In similar thoughts, Aldabas (2019) examined barriers and facilitators affecting AAC use in Saudi classrooms and found that environmental constraints, more than teacher skills, were key impediments. Importantly, prior training correlated with better device utilization. This suggests that teacher preparedness and institutional support are vital in facilitating effective AAC use, although the study did not directly connect this utilization to reading outcomes. Hanley et al. (2024) expanded on this by identifying communication partners’ preparedness as central to AAC effectiveness, emphasizing that teacher beliefs, knowledge, and interpersonal skills influence meaningful engagement. However, the study generalized communication settings and did not target the educational process or literacy-specific applications.
Similarly, Broomfield et al. (2018) and Moorcroft et al. (2018) emphasized user-centered values and contextual factors, such as socioeconomic status and cultural attitudes, as shaping AAC use. These studies imply that teacher usage of AAC is influenced by systemic and personal factors, yet they fail to detail how these variables manifest in classroom literacy instruction.
Thompson (2022), although focused on behavior management, provided insights into practical AAC strategies such as the preference for low-tech tools and the importance of individualized support that could be transferable to literacy instruction. However, academic outcomes like reading were not considered, highlighting a persistent gap in linking AAC use with instructional content. Research by Lackey et al. (2023) and Judge et al. (2023) also noted that collaboration, informed decision-making, and device characteristics (e.g., symbol sets, editability) influence successful AAC implementation. However, both studies lacked focus on school-based teaching and did not examine how teachers integrate such devices into literacy instruction.
Despite the growing evidence on AAC’s potential, there remains limited research on how teachers specifically employ these tools to support reading instruction in inclusive primary school settings, particularly in low-resource contexts like Tanzania. Most studies focus either on AAC as a communication aid or on outcomes for learners, without sufficiently exploring the teacher’s role in device integration.
This review reveals a pressing need for empirical research that investigates how primary school teachers utilize AAC devices in real classroom settings to enhance reading skills for pupils with multiple disabilities. Understanding teacher practices, constraints, and instructional strategies is essential to developing context-specific interventions and informing inclusive education policies in Tanzania and beyond.
4.0 Methodology
This study adopted a mixed-methods approach, combining quantitative and qualitative strategies to comprehensively explore how Augmentative and Alternative Communication (AAC) devices impact reading skills in pupils with multiple disabilities. Quantitative data offered measurable insights, while qualitative methods enriched the analysis with contextual understanding.
A survey case study design was used, integrating structured questionnaires for breadth and in-depth case analysis through interviews and observations. The research was conducted in Morogoro Municipality, focusing on four primary schools that serve pupils with multiple disabilities.
The target population included 92 ordinary teachers and 24 specialized teachers. A census sampling technique was applied, ensuring all eligible teachers were included to maximize representativeness and eliminate sampling bias.
Data collection instruments included:
i. Structured questionnaires for ordinary teachers (quantitative data),
ii. Semi-structured interviews with 12 specialized teachers (qualitative insights),
iii. Observations in classrooms and resource rooms to assess AAC availability and use.
To ensure validity, research instruments were reviewed by special education experts. Reliability was tested using the test-retest method during a pilot study.
The data collection process followed ethical and procedural rigor, beginning with formal approvals and pilot testing. Responses were anonymized, consent was obtained, and participants retained the right to withdraw.
Data analysis was performed using SPSS for quantitative data (frequencies and percentages) and thematic analysis for qualitative data to identify key patterns.
Finally, the study adhered to all ethical standards, including institutional approval, informed consent, confidentiality, and voluntary participation.
5.0 Significance of the study 
This manuscript is highly important for the scientific community as it addresses a critical gap in inclusive education research in Tanzania and other low-resource contexts. It demonstrates how Augmentative and Alternative Communication (AAC) devices can directly influence reading skills, confidence, and participation of children with multiple disabilities—an underrepresented group in literacy studies. By combining empirical evidence with practical recommendations, it provides a valuable foundation for policy, practice, and future research in inclusive education and assistive technology.
6.0 Findings & Discussion
As summarized in Table 1, and thematically analysis follows data from 92 respondents, presents the findings on Teachers’ knowledge in the use of AAC devices.

Table 1: Teachers’ Utilization of AAC Devices (n = 92)
	Statement
	SA (%)
	A (%)
	UN (%)
	D (%)
	SD (%)

	Regular use of AAC devices
	21.7
	29.3
	20.7
	17.4
	10.9

	Integration during most lessons
	19.6
	27.2
	23.9
	18.5
	10.9

	Provision of individual instruction
	22.8
	28.3
	26.1
	13.0
	9.8

	Active encouragement of AAC use
	23.9
	33.7
	21.7
	14.1
	6.5

	Adaptation of teaching strategies
	26.1
	31.5
	19.6
	14.1
	8.7


Regular Use of AAC Devices
Over half (51%) of teachers reported regular use of AAC devices, indicating moderate integration. However, 28.3% disagreed or strongly disagreed, while 20.7% remained neutral, pointing to a need for increased training and institutional support.
Integration into Lessons
Only 46.8% agreed that AAC devices are used in most lessons. Teachers highlighted difficulty integrating AAC into subjects like math and science, underlining the need for subject-specific training.
Individualized Instruction
More than half (51.1%) indicated they provide one-on-one AAC support, reflecting awareness of students' individual needs. However, 26.1% were undecided, suggesting a gap in knowledge or confidence in personalized AAC implementation.
Encouragement of AAC Use
A majority (57.6%) actively encourages students to use AAC devices, indicating a generally positive attitude toward AAC as a participatory tool in the classroom.
Adaptation of Teaching Strategies
Nearly 58% of teachers adapt their teaching strategies to incorporate AAC, showing a willingness to accommodate diverse learners. However, continued professional development is needed to support those still undecided.
Role of AAC Devices in Improving Reading Skills
This section evaluates how AAC devices impact students' reading skills, based on teachers' responses (Table 2).
Table 2: AAC Devices and Students' Reading Skills (n = 92)
	Statement
	SA (%)
	A (%)
	UN (%)
	D (%)
	SD (%)

	Improved reading skills
	29.3
	39.1
	17.4
	8.7
	5.4

	Increased engagement
	31.5
	37.0
	16.3
	8.7
	6.5

	Easier understanding
	27.2
	34.8
	19.6
	10.9
	7.6

	Increased confidence
	26.1
	38.0
	18.5
	9.8
	7.6

	Support for identifying challenges
	30.4
	35.9
	16.3
	9.8
	7.6

	

	
	
	
	
	


Reading Skill Improvement
68.4% agreed AAC devices improved reading outcomes, citing enhancements in decoding and comprehension. This finding aligns with studies by Walters et al. (2019), Linder et al. (2023), and Holyfield et al. (2023).
Engagement
AAC utilization enhanced the engagement of students in reading by 68.5% among the participants. The teachers observed that technology made reading more convenient and enjoyable, a claim substantiated in the study by Leon and Zorn (2023).
Comprehension Support
62% attested that AAC enhances comprehension of reading material, particularly with features such as text-to-speech and visual support. Research conducted by O'Neill et al. (2018) and Sennott et al. (2016) substantiates these findings.
Confidence
64.1% reported that student reading confidence was increased when AAC tools were used. The students were more engaged and resilient when carrying out reading tasks, something echoed by Light and McNaughton (2015).
Identification of Reading Problems
66.3% reaffirmed that AAC helped identify and correct reading issues, hence personalizing instruction. This is supported by research conducted by Yorke et al. (2021) and Chai et al. (2015). 
On the whole, findings show that AAC devices are a vital tool for learning procedure and reading in a number of impaired learners. Training, planning, and support from institutions are still necessary in an attempt to reach their full potential. 
7.0 Conclusion and Recommendations 
6.1 Conclusion 
The present research summarizes that instructors primarily perceive the value of using Augmentative and Alternative Communication (AAC) devices for the benefit of students with reading and communication disabilities. Their primarily positive perceptions create an assured platform for the inclusion of AAC in inclusive education efforts. Nevertheless, their successful application is patchy, impaired by incompetent training, limited technical assistance, and a lack of institutional support. 
The outcomes again confirm that AAC devices have a significant role in enhancing students' reading, particularly among students with multiple disabilities. They enable enhanced reading comprehension, involvement, confidence, and teachers' capacity to respond to individual learning needs. Such potential aside, effective and sustainable use will depend on systematically targeted interventions to overcome the challenges at hand. 
6.2 Recommendation
As indicated by the research, the following is suggested to increase the application and effectiveness of Augmentative and Alternative Communication (AAC) tools in primary schools:
i. Strengthen teacher training and professional development. Routine practical in-service training for instructors needs to be disseminated by the Ministry of Education in concurrence with education stakeholders. The training ought to focus on improving teachers' confidence and competencies on how to meaningfully utilize AAC devices across various subjects so that their incorporation becomes an ordinary aspect of learning processes.
ii. Establish maintenance and technical support systems. The schools must be adequately provisioned with technical backup systems for AAC devices by specialists. It can either be contractual services with the ICT departments or third-party vendors to promptly troubleshoot, maintain, and repair to avoid class disruptions.
iii.  Enhance budgetary expenditure on integration. The government and schools need to allocate some funds for purchasing AAC devices, upgrades, and servicing. Ongoing spending of money needs to be done in order to attain ongoing availability as well as long-term utilisability of the instrument.
iv. Enhance institutional infrastructure and inclusive climate. Principals of schools must establish an inclusive school that supports the application of AAC. This entails providing required infrastructure, teaching resources, and support for innovative pedagogy through assistive technology.
v. Support student-initiated AAC customization and design. AAC devices need to be customized so that they can provide for diverse individual learner needs. Feedback mechanisms must be put in place in schools so that teachers and students can report on device usability and usability so that constant improvement and tailoring occur.
vi.  Set sound monitoring and evaluation systems. There must be constant monitoring of AAC implementation with a view to measuring its impact on instruction effectiveness and learning achievement among the learners. The findings are to inform data-driven improvement in teaching approaches and device utilization.



6.3 Areas for Further Study
Even though the research provided some useful insight into how AAC devices could be used to accelerate the learning of students with various disabilities in reading, there are certain aspects that need further exploration. 
6.3 Areas for Further Study
Even though the research provided some useful insight into how AAC devices could be used to accelerate the learning of students with various disabilities in reading, there are certain aspects that need further exploration; 
Student-Centered methods.  Future studies must take into account the student's experience and attitude towards AAC. Understanding how students use and perceive these devices can give us a better picture of their motivational and cognitive impact.
Efficiency of specific AAC devices. Research should examine the most effective AAC devices, be it speech-generating devices, picture exchange systems, communication boards, or mobile apps, for enhancing literacy performance across different learning contexts.
Cross-contextual and comparative studies. Comparative research across municipalities in Tanzania or between countries with similar educational systems could identify how contextual factors such as infrastructure, policy, and training affect AAC implementation and outcomes.
Role of parental support and home-based AAC use. Further investigation is needed into how parental involvement and the use of AAC devices at home complement classroom instruction. Such studies could inform strategies for strengthening school-home collaboration in inclusive education.
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