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Abstract
This paper examines an important phenomenon in the Holy Qur’an, namely the acts of

gratitude embedded within verses of legal rulings, through the lens of the pragmatic approach.
It explores this phenomenon using selected applied examples that illustrate such acts within
legal verses, tracing their realization through detailed explanation and analysis from multiple
perspectives. Particular emphasis is placed on the role of Qur’anic context in clarifying
meaning, as well as on the significant linguistic elements that contribute to reinforcing the
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communicative function of gratitude acts within pragmatic studies. The paper arrives at several
key findings, most notably that acts of gratitude occur in contexts that highlight God’s Jwai
(grace) upon His servants. Examples include the facilitation granted in matters of worship
through the legislation of lenient rulings, such as the concession of tayammum (dry ablution),
and the permission to break the fast for the sick and travelers. Additionally, these acts include
divine favor manifested in legislating sacrificial offerings brought to the Sacred Sanctuary as
acts of devotion to God Almighty. The purpose of such acts of gratitude is to remind believers
of these blessings. Moreover, these acts function as influential speech acts that prompt the
recipient toward action; thus, God’s bestowal of blessings upon the ¢niesall (believers) leads
them to express gratitude to Him for all His »x (blessings).

Keywords: Pragmatics; speech acts; linguistics; gratitude; verses of legal rulings.
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Abstract

This study is based on the linguistic hypothesis that semantic multiplicity in the Arabic
lexicon is not a chaotic distribution but rather a structured framework rooted in a central
semantic core. It aims to explore this philosophy in Ibn Faris’s Maqayis al-Lughah, as he was a
pioneer in the methodology of tracing derivatives back to their primary roots. The research
adopts "Bab al-Ayn" as its applied scope, analyzing selected linguistic roots: (‘akka, ‘anna,
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‘alla, 'azafa, 'ajaba), and contrasting them with Al-Ayn and Lisan al-Arab lexicons. Utilizing a
comparative descriptive-analytical approach, the study examines Ibn Faris’s explanatory
efficiency. He distinguished himself by identifying the common thread that binds a root's
various meanings, transforming them into a coherent logical structure. The findings conclude
that Ibn Faris’s method represents a paradigm shift in lexicographical thought, offering a
holistic vision that transcends mere linguistic compilation toward structural interpretation.
Furthermore.

Keywords: Semantic Explanation; Magayis al-Lughah; Bab al-Ayn; Semantic Core.
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Worldview Acts in the Elegiac Poetry of Al-Mutanabbi and Al-
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Abstract
This study aims to investigate the acts of worldview construction as manifested in the
elegiac poetry of Al-Mutanabbi and Al-Ma'arri, through the analysis of one elegy by each
poet. The research adopts a pragmatic approach grounded in speech act theory. In the elegiac
context, each poet articulates a distinct worldview through divergent performative
configurations of the self, which guided the analytical trajectory of the study. Accordingly, the
paper is structured into three sections: worldview acts in Al-Mutanabbi’s elegy; worldview
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acts in Al-Ma‘arrT’s elegy; and a comparative analysis between the two poets. the findings
reveal a fundamental divergence in their respective worldviews. Al-Mutanabbi tends toward
self-consecration, positioning himself in opposition to societal perceptions and their
disapproval. He constructs an idealized world centered in the self, directing movement from
the world toward the self, thereby sacralizing the self as the embodiment of values and
existence. In contrast, Al-Maarri adopts an inverse orientation, moving from the self toward
the world in order to represent existence, values, and ideals rather than individual selves.
Consequently, each poet produces a distinct pragmatic effect on the addressee.

Keywords: Speech Acts; Worldview; Elegy; Pragmatic Strategies.
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Abstract

This study aimed to investigate the effect of the Penta Gram strategy in developing
grammatical skills among eighth-grade female students in Palestine. The researcher used the
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quasi-experimental approach with two groups (experimental and control), applying a pre- and
post-test of grammatical skills. The sample consisted of 74 students from Rafah Preparatory
Girls School (C), randomly divided into two groups. A test of 40 items was designed to
measure main grammatical skills (sentence construction, classification and analysis, parsing,
and grammatical critique). The results showed statistically significant differences in favor of
the experimental group in the post-test, indicating the effectiveness of the Penta Gram strategy
in improving students’ performance and developing their grammatical skills with a high effect
size. The study recommended training Arabic language teachers to apply this strategy in
classrooms and integrating it into curricula and teachers’ guides. It also suggested conducting
further studies to compare Penta Gram with other strategies and to apply it to different levels
and linguistic skills.

Keywords: Penta Gram Strategy; Grammatical Skills; Eighth-Grade Female Students.
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Abstract
This phenomenological study investigates the professional development (PD) needs of
English as a Foreign Language teachers in Addis Ababa. It addresses a gap in qualitative
research by exploring teachers' lived experiences through interviews, focus groups, and
document analysis. Findings reveal that teachers' needs are hierarchically structured, with
enhanced English proficiency and practical teaching skills forming the foundational core. A
strict resource-based dichotomy shapes further needs: teachers in under-resourced schools
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require basic materials, while those in well-resourced schools seek advanced pedagogical
integration. Teachers explicitly reject one-size-fits-all workshops. Instead, they advocate for
continuous, collaborative, and practice-embedded learning. The study concludes that effective
PD must be radically reconceptualized within a supportive ecosystem.

Keywords: Professional Development (PD); EFL Teachers; Phenomenology Hierarchical
Needs; Resource Dichotomy.

1. Introduction

During the time when the level of education can be inseparably connected
with the national development, the professional development of teachers has
become a top priority. The profession of teaching is dynamic and complicated
because it provides a practitioner with the opportunity to constantly renew and
advance his/her skills as an adaptive expert to satisfy the changing needs of the
students (Craft, 2000; Bransford et al., 2005). This is a more urgent necessity
among English as a Foreign Language (EFL) teachers. The second language
teaching field experiences constant changes and the world political, cultural and
economical exchange position of the English language compels the institutions to
continuously address emerging requirements of the curriculum and students
(Celce-Murcia, 2001). Therefore, it is generally agreed that one of the most
important school-related factors affecting student achievement is effective
professional development (PD) (Darling-Hammond and Skyes, 1999; Fullan et al.,
2006).

The concept of PD has changed across the world to become wider and more
inclusive of the concept of continuous development based on long-term teacher
development (Freeman, 1989; Richards and Farrell, 2005). Nonetheless, old
fashioned models tend to prevail which will involve top-down, fits all in-service
training (INSET). These externally-inspired practices run the risk of creating a
consumer-like attitude regarding the teachers, where the latter underestimates
his/her own experience and has little say in the learning process and content (Borg,
2015). High-quality PD, in turn, is characterized by its relevance to the needs
identified by teachers, the possibility of collaboration and reflection, job-
embeddedness, and an appreciation of the experience of teachers (Guskey, 2002;
Borg, 2015). This change highlights the importance of basing any successful PD
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program on an in-depth assessment of the urgent needs of teachers in their
respective teaching settings.

Ethiopian context has provided a serious situation to consider this
imperative. After several years of impressive growth in education, national policy
is currently focused on the quality improvement. The Continuous Professional
Development (CPD) framework is a platform set by the Ministry of Education
(MOE) as part of its General Education Quality Improvement Program (GEQIP).
This model promotes a bottom-up and school-based model which is responsive to
the needs of individuals and institutions (MOE, 2009). There is however a wide
gap between this policy vision and the implementation. National reports and
assessments reveal that there are still some issues, such as lack of needs
assessment of trainings, inconsistency of CPD practices, and the absence of
evident connection between CPD practices and the practical outcomes, or
practical classroom practice (MOE, 2008, 2009). As it is mentioned in the Addis
Ababa context, the enforcement of CPD is by no means entirely achieved and it is
even seen to not make any meaningful impact on the professional competence of
teachers (BGREB, 2010).

In the case of EFL teachers in Ethiopia, these systemic issues are
supplemented by historical and subject-specific baggage. The fact that English is
the medium of instruction since secondary school has given special and a heavy
burden to EFL teachers; they are expected to form the basis of language skills on
which all other academic subjects are based. However, the history of English
language education is also characterized by a vicious circle, in which the teachers
who studied English as a foreign language teach the next generation, a process
that has been associated with a decline in proficiency since the 1970s (Kahsay,
2016; Negash, 2006). This has led to a general foreign language anxiety and low
levels of proficiency by both students and teachers, which has allowed a scenario
in which, as one report puts it, teachers teach what they know, what they have...
They are not able to give more than they have (Mejena, 2003). Such background
renders the necessity of pertinent, empowering, and efficient PD not only an
administrative issue but also a general demand towards the quality of education.

Nevertheless, there is one critical gap in the research despite these identified
challenges. Although the literature has reported the systemic CPD implementation
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issues, there are limited qualitative, in-depth research studies that put the voices
and lived experiences of EFL teachers at the center in defining their own
developmental needs. Majority of study in the Ethiopian setting uses quantitative
designs that might not be able to best represent the subtle perceptions, beliefs, and
contextual battles that define the professional worlds of teachers. This paper fills
this gap by taking the Heideggerian hermeneutic phenomenological approach. It
goes beyond considering externally developed PD programs to rather investigate
and explain the nature of the perceptions of EFL teachers themselves based on
their lived reality.

To this end, the study is guided by the following three specific objectives:

To phenomenologically investigate and describe the core teaching-related
professional development needs (e.g., pedagogy, assessment, technology
integration) as perceived by EFL teachers in Addis Ababa.

To explore and interpret the personal and strategic development needs (e.g.,
English language proficiency, collaborative learning, professional advocacy) that
underpin EFL teachers' professional growth and identity.

To analyze how the articulation and prioritization of these needs are
mediated and shaped by teachers' specific institutional contexts and resource
environments.

By pursuing these objectives, this inquiry seeks to understand professional
development not as an administrative event but as a continuous, lived process of
"becoming.” The insights generated are crucial for informing the design of PD
that is not only effective but also emancipatory, empowering Ethiopian EFL
teachers as agents of their own growth and, ultimately, of meaningful educational
improvemet.

2. Materials and Methods

This study employed a qualitative research design grounded in Heideggerian
hermeneutic phenomenology. This philosophical approach is fundamentally
concerned with interpreting and understanding the lived experiences (Erlebnisse)
of individuals within their specific world (Lebenswelt). It moves beyond
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describing events to uncovering the deeper meanings individuals ascribe to their
existence and professional practice. For this inquiry, it is ideal for exploring the
subjective, often tacit, understandings that English as a Foreign Language (EFL)
teachers hold regarding their professional development needs. As van Manen
(1990) asserts, phenomenology is the “systematic attempt to uncover and describe
the structures... of lived experience.” In contrast to Husserl’s transcendental
phenomenology, which seeks essences through the bracketing (epoché) of the
researcher’s presuppositions, the Heideggerian hermeneutic tradition posits that
understanding is always interpretive and that the researcher cannot be separated
from the world of the participants. We are all, as Heidegger described, “Being-in-
the-world”; our interpretations are shaped by our pre-existing involvement in a
shared social and historical context. Therefore, this study did not seek to bracket
the researcher’s perspective but to engage with it reflexively, using it as a vital
tool for a deeper, dialogical interpretation of the teachers’ narratives. The aim was
not to find a single objective truth but to present a rich, contextualized
interpretation of the phenomenon—the perceived professional development
needs—as lived by EFL teachers in Addis Ababa.

2.1. Participants and Sampling Strategy

Participants were sampled using a purposive sampling strategy since they
were able to give rich and in-depth information on the phenomenon. The research
was carried out in five sub-cities of Addis Ababa in the government secondary
schools in order to have a variety of institutional settings. The main sources of
data were the sixteen (16) EFL teachers, who were chosen amongst four sub-cities,
i.e. Yeka, Gullele, Arada and Akaki Kately. Out of these four sub-cities, two
schools were picked, and two teachers were picked out of each school, and there
was a variation in the gender, years of teaching experience (between early-career
teachers and very experienced teachers), and the socio-economic background of
the area serviced by the school.

The size of the sample is justified by the rules of phenomenological inquiry,
according to which depth, richness, and detailed study of lived experience are
more important than breadth or statistical generalizability (Creswell and Poth,
2018; van Manen, 1990). This was in order to achieve a stage of thematic
saturation, whereby, no additional data would provide any new information about
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the underlying structures of the experience (Guest et al., 2006). The intensive
experience of 16 individual stories, which was supported by the focus group
discussions, presented considerable and repeated evidence of the crucial themes
that make the phenomenon under investigation.

The study was also supplemented with two Focus Group Discussions (FGDs)
comprising of eight people to further enrich the data and get to know how the
needs are socially constructed and negotiated among peers. The teachers in the
first FGD were selected among the same group of sub-cities (Yeka, Gullele,
Arada, Akaki Kality) and the second FGD was done with four teachers of the
Addis Ketema sub-city. Such design created the opportunity to study similar and
dissimilar views in and between various administrative areas of the city. Also, two
contrastive school settings were analyzed in terms of the official school
Continuous Professional Development (CPD) portfolios, teacher supervision
checklists, and a document analysis. Such methodological triangulation of voices,
group discussion and institutional artifacts played a vital role in increasing the
level of credibility and richness of the findings through a multi-faceted,
corroborative analysis of the phenomenon.

2.2. Data Collection Procedures

The semi-structured interview guides were the main data collection tools,
both in individual interviews and FGDs. The format ensured that the main
thematic domains regarding professional development requirements were always
addressed and at the same time the flexibility to explore new ideas and trace the
personal story of participants. The qualitative interview as Kvale (1996) observes
is a construction site of knowledge, a sharing of the opinions on a topic of
common interest. The 17-39-minute one-on-one interviews allowed the teachers
to have a personal and confidential time to candidly reflect on their own struggles,
their developmental paths, and their unmet needs. The interviews were necessary
to reach the first-person aspect of lived experience. The 55-minute-long FGDs
created an active atmosphere in which participants were able to develop, discuss,
and designate their opinions together. This encounter frequently produced new
knowledge, with the participants illuminating, challenging, or confirming one
another, bringing out the socially negotiated aspect of professional requirements.
Each interview and FGD was carried out in a mutually agreed and quiet place, and
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audio-taped with the consent of the participants, and subsequently transcribed
word-to-word to be analyzed.

The interview protocols were highly validated before the actual study. Five
EFL teacher education experts had reviewed them and piloted them with teachers
not part of the main study on a think-aloud protocol. This was done to make sure
the questions were clear, relevant and able to draw reflective narratives on
professional development.

2.3. Data Analysis

The analysis of data was done through the hermeneutic interpretive process
which was iterative and cyclical and not linear. It was directed by the method of
phenomenological analysis used by van Manen (1990), who suggests immersing
in the data in order to reveal the aspects of the lived experience in form of themes.
The interpretive team to apply interpretive rigor and dialogical reflection
comprised of two members, namely, the main researcher and a second expert,
who was a PhD in English Language Teaching (ELT) graduate at Dire Dawa
University.

It was initiated by having several close readings of every transcript to get
the holistic meaning of the account of each participant. Preliminary notes were
taken on the margins recording the interpretive thoughts of the researcher,
questions and notes of important statements. After this, a collaborative coding
procedure was undertaken in detail. With the help of a hermeneutic lens, the team
was in a continuous movement between the components of the text (particular
statements) and the entirety (the whole transcript and the phenomenon itself),
which is called the hermeneutic circle.

The first descriptive codes were created individually and discussed during
regular meetings. These codes were grouped into developing thematic patterns
(e.g., Anxiety over Language Proficiency, Need for Practical Classroom
Strategies, Frustration with Resource Scarcity). The view of the external coder
was invaluable in the context of challenging the assumptions of the primary
researcher, revealing aspects that would otherwise have been omitted, and making
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sure that the themes that developed were well rooted in the accounts of the
participants and not the preconceptions.

These themes were then actively analyzed on all data sources, i.e.,
individual interviews, FGD transcripts, and documents. The team sought
convergences, divergences and relationships among themes and continually
compared and refined them in a discussion until agreement was achieved. As an
example, one of the themes arising in personal interviews regarding the absence
of technology was elaborated and made more contextual by discussions in FGDs
that indicated a radical dichotomy between those schools that had resources but
lacked integration skills, and those schools that did not have access to the basics.
The analysis of the documents offered an institutional perspective on the same,
giving a form to these articulated needs (or lack thereof) within the official
planning and evaluation documentation. This data and analyst triangulation
greatly reinforced the credibility of the analysis.

The last phase was combining these consensually-validated themes into a
textured description of the nature of the phenomenon. It was aimed at creating an
interesting story of the perceived professional development needs that was tightly
anchored in the words and experience of the participants themselves. The
credibility was also promoted by member checking (when participants confirmed
their interpretations), descriptive writing which was thick, and open triangulation
of data sources and methods as stipulated by Lincoln and Guba (1985).

2.4. Limitations and Reflexivity

This work is placed in the Heideggerian school of thought, in which the pre-
understanding of the researcher is identified as the very basis of the interpretation.
The 12-year experience of the researcher in the Yeka and Gullele sub-cities
offered the necessary background to experience the hermeneutic circle. To keep
this fore-structure open and dialogical, rigorous reflexivity was upheld by
ensuring that the journaling was constant, discussion with the interpretive team
was critical, and member checking wherein the validations of the participants
were in opposition to the initial interpretations and refined their original
interpretations. The main constraints that are taken into consideration are more
situational: some of the teachers might have been limited to articulating subtle
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experiences because of the use of the English language, which is not a native
language of participants. Moreover, the attention to government schools does not
allow gathering information about the PD experience in the private institutions.

3. Conclusion

The contemporary phenomenological study has examined the lived
experience of EFL teachers in the secondary schools in Addis Ababa to give some
insight into the intricate nature of their professional development needs. The
emphasis on teacher voice due to hermeneutic interpretive approach to the
research leads to the fact that the study is not based on the list of weaknesses, but
on a multi-layered reality. These needs are not arbitrary as the results clearly
indicate that they are hierarchical, identity driven structure, radically mediated by
institutional context and are a powerful critique of top-down development models
currently in existence. It is found that there is an underlying core that is not
subject to negotiation, as in both, there is a requirement to increase English
language proficiency and the requirement to learn communicative pedagogy.
These are not technical, but they are part of professional identity that teachers
collectively develop that of subject master and teaching expert. This is the dual
burden, which is unique to the EFL teachers in the Ethiopian system, where
English is the instructional language, which brings about the sense of vulnerability
which lingers and the PD that is a response to this underlying identity. Another
crucial resource based dichotomy that cuts across the professional world is also
revealed in the study. In the schools that have enough resources, the demands
change to higher levels of pedagogical unity where in the under-resourced schools,
the demands are directly linked to the struggle of the basic resources and
infrastructure. It is materially manifested in this dichotomy which is in turn, the
radical difference in the meaningful and the perfunctory CPD portfolios, which
render standardized PD programs ineffective as well as unfair, and this is what
drives the feeling of professional alienation.

Ideally, these findings emphasize the need to have teacher development as a
socio-constructivist and ecological approach. The teachers preference in the
continuous, collaborative and job embedded learning is associated to the theory of
the communities of practice, developed by Wenger, that indicates the failure by
the current system to form such genuine communities of professionals. Further,
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the diagnostic and non-growthful quality of the supervision checklist is an
example of a panopticon systematically (Foucault) and its orientation is on
surveillance, not on nurturing, which translates a very grave disconnect between
the evaluation and the growth structure. According to the paper, the solution to
those needs lies in the radical re-conceptualization of the PD ecosystem, in which
the delivery of discrete training units is substituted by the establishment of the
enabling conditions that would enable the teacher-led and context-specific
professional development.

Thus, the concluding policy and practice-related recommendations of the
given study are as follows: To Educational Policymakers and School Leaders:
1.Mandate and Resource Foundational Language Development: Learn that the
English language proficiency represents a professional development area of EFL
teachers. Implement long-term and efficient language improvement methods (e.g.
fluency workshops, conversation clubs, access to immersive digital media) as one
of the indivisible parts of CPD. 2.Adopt a Differentiated, Context-Sensitive Policy
on PD: Abandon city-wide training requirements. Empower sub-city and school-
level leaders in accomplishing actual needs assessment and disbursement of
resources. The pedagogical innovation should be invested in well-resourced
schools and the under-resourced schools investment should be evidently founded
on the provision of basic instructional resources and facilities and then
superimpose pedagogical education. 3. Professional Time of Collaboration should
be institutionalized: Policy needs to define and protect a regular and scheduled
time on the school calendar, which can be used by peers to observe each other,
conduct lesson study, and meet within professional learning groups. This change
in the organization is needed to bring PD down to a culture of inquiry.

To PD Facilitators and Teacher Educators:

1. Model Praxis-Based and Dialogic Approaches: The whole PD to
EFL teachers should be modelled as cyclic praxis where planning, doing and
evaluation will focus on teachers own classrooms as the learning centre.
Facilitators should use the very communicative and student-centered approaches

which they encourage.
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2. Incorporate Training in Alternative Assessment: Educate teachers
to know how and with confidence to develop and implement formative and
performance-based testing, which will fulfill communicative teaching goals, and
thereby help in bridging the crippling divide between pedagogy and the exam-
driven system of evaluation.

3. Be Coaches and Bridge-builders: Go beyond being a knowledge
deliverer. PD facilitators are supposed to be coaches that help teachers to
negotiate their specific issues and critical friends that help them to translate policy
into practice that is contextually relevant.

Towards Implementation: First Steps in the Real Life

These recommendations must be converted into action by taking small and
achievable steps. As possible solutions, educational leaders could start pilot
programs in a sub-city or two, such as: 1) establishing guarded and cooperative
preparation time between EFL departments; 2) matching well-equipped and
under-equipped schools in mentorship associations to share resources and
strategies; and 3) establishing educator-led innovation laboratories to design and
test context-sensitive assessment tools. Such pilots would generate locally
relevant models and evidence before scaling in order that systemic changes would
be informed by viable accomplishment and proprietorship.

Lastly, the transformation of professional development, in the complex
educational context in Ethiopia, should pay tribute to the lived reality of the
teacher. It must be re-envisioned as an enabling ecosystem that is not only
building individual strength but also dealing with the systemic injustices that
constrain it. This means listening to and believing teacher self-assessment of their
needs as it has been the case in this study and working jointly with them in
developing a coherent, responsive and equitable system of continuous
professional growth. This is the most important partnership that will ensure that
English language education in Ethiopia is of good quality in future.
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Abstract

This study investigated the pivotal role of pragmatic strategies in humanitarian
diplomacy, where effective communication is crucial for successful negotiations and
mediations. The study examined the pragmatic strategies employed by humanitarian diplomats
in conflict-affected and politically sensitive environments, aiming to understand how language
quality and effectiveness impact their ability to access, negotiate, and mediate. Employing a
qualitative descriptive-analytical methodology, the study conducted a pragmatic discourse
analysis of purposively selected data, including official statements, negotiation briefings, and
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mediation discourse. The analysis revealed that humanitarian diplomats consistently utilize
politeness strategies, indirectness, mitigation, and strategic ambiguity to manage interpersonal
dynamics, alleviate tension, and achieve humanitarian objectives. The findings demonstrate
that understanding pragmatics plays a strategic role in humanitarian diplomacy, highlighting
the need for humanitarian practitioners to possess pragmatic competence. This study
contributes to the advancement of linguistic studies in humanitarian contexts, emphasizing the
importance of effective communication in achieving humanitarian goals.

Keywords: Pragmatics; Humanitarian Diplomacy; Negotiation; Mediation; Discourse Analysis.

1. Introduction

With the increase in conflicts and crises around the world today,
humanitarian diplomacy is more important than ever before. Humanitarian
diplomacy allows agencies involved with providing humanitarian assistance to
stabilize the delivery of the aid provided during times of armed conflict and
political instability. Utilizing the core principles of neutrality, independence, and
impartiality, humanitarian diplomatic activities can take place within an
environment in which there are multiple state and non-state actors involved. As Xi
and Wang (2024) note, that “negotiation is a communication activity between two
or more parties and arises only when the needs of the parties involved are likely to
be met through the actions of the other” (p. 43). In this context, communication is
used as a strategic resource rather than as a technical means of transmission, as
each party involved needs to be able to establish a relationship of trust and
cooperation. Humanitarian negotiations and mediation processes, therefore, are
particularly sensitive due to the fact that they take place in an environment
characterized by asymmetrical power dynamics, competing political interests, and
increased emotion and moral stakes. According to Lum (2012, xiv), negotiation
"signifies any discussion in order to reach an agreement which embraces almost
any situation where people are trying to persuade and influence each other." This
broad definition highlights the complexity of negotiation processes. In contrast,
Kolmackova (2011, p. 14) suggests that "distributive negotiation, also referred to
as slicing the pie or win-lose bargaining, is grounded on a competing style.” In
addition to being sensitive in terms of the afore mentioned factors, negotiation and
mediation processes can also be negatively affected by using a confrontational or
rigid approach to language.
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For humanitarian diplomatic personnel, this requires using pragmatic
strategies to communicate indirect aims, diminish the face-threatening nature of
negotiation, and create ongoing collaborative relationships with a variety of
actors. As Allott (2010, p. 38) states, "the context of an utterance represents a
source of information that assists the hearer in finding out what the speaker
intended to express.” This highlights the significance of context in effective
communication. Additionally, understanding the context can help individuals
navigate complex social situations. Jenkins and Leung (2019) found that
“practicing different kinds of conversations, from casual chats to formal
discussions, helps learners adjust their language to fit the situation.” (p. 86). This
adaptability is crucial in various professional settings, including negotiation.
Furthermore, Nieuwmeijer (1988, p. 1) states that "negotiation refers to an
exchange of information through communication.” In order to facilitate dialogue
and decrease tensions within the humanitarian negotiation process, various
pragmatic strategies, including politeness, hedging, implicature, and context-
sensitive framing, exist from a linguistic perspective. Thompson (2001, p. 43)
suggests that "negotiators can increase the probability of obtaining a favourable
slice of the pie if they apply ten basic strategies.” This implies that negotiation is a
skill that can be developed with the right approaches. Negotiation may be
described as "an interaction between people to meet their requirements. In other
words, every negotiation is a sort of trade where people obtain something at the
expense of something else" (Schatzki & Coffey, 1991, p. 180; Al-Youbi, 2025;
Babiker, 2024, Wasel, 2020). This trade-off is a fundamental aspect of
negotiation, which is a pervasive social activity that manifests across various
levels of human interaction. Reflecting this breadth, Mulholland (1991, p. xi)
assumes that "negotiation is a social activity which ranges from instances such as
discussion of the daily distribution of work within an office to organizing a huge
sales campaign intended for an overseas market.” Indeed, negotiation is a versatile
process that applies to various contexts, including politics. According to Saffah
(2022, p. 220), "negotiation is prevailing in the political field where politicians
frequently apply it in order to resolve conflicts and achieve the best outcomes."
This highlights the importance of negotiation in achieving mutually beneficial
results, particularly in high-stakes environments. In practice, effective negotiation
requires balancing firmness and flexibility, as seen in pragmatic strategies that

154 E-ISSN - 2773-2886 / ISSN - 2773-2894




Ahmed Kaid Thabet Pragmatic Strategies in Humanitarian Diplomacy: A

Alshokhada Linguistic Analysis of Negotiation and Mediation
Marwah Hatem Khaleel Discourse

help humanitarian actors navigate complex situations. These strategies enable
them to firmly state their commitment to humanitarian principles while not
appearing to coerce and adapt their communication to the rapidly changing
context surrounding their organisation's activities. Although these pragmatic
strategies are important from a practical standpoint within humanitarian
diplomacy, linguistic aspects of this activity have not been examined as
thoroughly as they should have been by future researchers, and little has been
written about practical examples of how to implement these strategies into
negotiation and mediation discourse.

This study will examine the use of several pragmatic strategies within the
context of humanitarian diplomatic communication, with particular attention to
their manifestation at the linguistic level within negotiation and mediation
discourse. Through analysis of discourse from a pragmatic standpoint, this study
will enhance understanding of how language serves as a major tool in the practice
of humanitarian diplomacy, and how the use of strategic communication
contributes to achieving the goals of humanitarian workers in the complex and
constantly changing environments in which they work.

1.1. Study Problem

The importance of humanitarian diplomacy is on the rise. However, most
studies of this phenomenon have looked primarily at the political and institutional
aspects of humanitarian diplomacy, and not enough focus has been paid to the
linguistic and pragmatic dimensions of negotiation and mediation in humanitarian
diplomacy. Yet since humanitarian workers must continually explore and utilize
strategic linguistic tactics to facilitate their sensitive engagement with third parties
for humanitarian access in volatile and complex environments, the absence of any
comprehensive systematic analysis of these pragmatic tactics within humanitarian
diplomatic discourse indicates a major gap in our understanding of how effective
negotiating and mediating practices are conducted by humanitarian workers.

1.2. Study Objectives

This study aims to achieve the following objectives:

1- Identify the core pragmatic strategies used in humanitarian diplomatic
discourse.

2- Analyze how these strategies are linguistically expressed in negotiation and
mediation contexts.
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3- Examine the communicative roles of pragmatic strategies in supporting
humanitarian goals.
1.3. Study Questions

The study addresses the following questions:
1- What pragmatic strategies are used in humanitarian diplomatic discourse?
2- How are these strategies linguistically realized in negotiation and mediation
contexts?
3- What communicative functions do these strategies serve in achieving
humanitarian objectives?
1.4. Study Significance

The study studied the importance of pragmatic strategies in humanitarian
diplomacy by demonstrating how language is used strategically within conflicts
when negotiating and mediating. Furthermore, this research provides an example
of how many of the pragmatic strategies, politeness, indirect language, mitigation
of language and strategic ambiguity, etc., within Humanitarian Diplomacy can be
effectively utilised to promote humanitarian access, mitigate sensitive interactions
and increase the level of trust between relevant stakeholders. This study extends
the current Academic literature by applying pragmatic discourse analysis methods
or principles to the less studied area of humanitarian diplomacy, creating greater
potential for collaboration between linguistics and humanitarian studies.
Additionally, the practical outcome of this study is in the form of providing
valuable tools to enhance humanitarian practitioners training and increase their
communication capability, ultimately providing greater opportunities for creating
and implementing effective, principled and contextually appropriate humanitarian
Interventions based on neutrality, independence and impartiality.
2. Theoretical Framework

This study adopts an empirical theoretical approach that corresponds closely
with its qualitative descriptive analytical methodology and its focus on pragmatic
discourse analysis within the broader scope of pragmatic theory. The purpose of
this theoretical framework is to explain how meaning is constructed in
humanitarian diplomatic communication, while simultaneously functioning as an
analytical tool that guides the systematic processes of coding, categorizing, and
interpreting the research data. As Sifakis (2019) notes, that "the communicative
approach's tone lies in its ability to evaluate various features of language
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proficiency outside grammar, such as critical thinking, creativity and problem-
solving, contributing to a well-rounded evaluation of language competence”. (p.
288). Accordingly, pragmatic theory is employed both as a conceptual lens and as
an operational framework that directly informs the analytical procedures described
in the data analysis section of this study.

Pragmatics is particularly appropriate for the analysis of humanitarian
diplomacy as it emphasizes the interrelationship between language use,
communicative function, and contextual influence. Humanitarian negotiations and
mediation processes take place within highly complex institutional, political, and
ethical environments where meanings are rarely expressed in a fully explicit
manner. In such settings, language must be carefully managed to balance
authority with neutrality, cooperation, and sensitivity. According to Clark (2018),
adopting a flexible mindset is key, "the pragmatic Approach, which emphasizes
language's pragmatic and contextual usage in everyday contexts, marks a
substantial shift from conventional evaluation techniques in language testing" (p.
170). By focusing on the functional role of utterances in context rather than solely
on their propositional content, pragmatics allows for the systematic identification
of communicative strategies used by humanitarian actors to pursue access,
compliance, and cooperation. The theoretical basis for understanding language as
a form of social action and for examining how utterances perform functions such
as requesting, expressing obligation, and signalling intent is provided by Speech
Act Theory, as developed by Austin (1962) and further refined by Searle (1969).
Searle (1969) suggested that "the concept of perlocutionary actions or speech'’s
actual effects on the recipient or listener” (p. 10) is vital to understanding the
impact of language. This focus on the "actual effects” aligns with how Speech Act
Theory constitutes a central component of the analytical framework for
identifying and coding pragmatic moves in humanitarian diplomatic discourse,
which serve as the unit of analysis in this study. By examining these outcomes,
the study adopts the view of Jenkins & Leung (2019), who note that "the
fundamental building blocks of communication, or speech actions, are a central
idea in pragmatics™ (p. 87).

In humanitarian negotiations, directive and commissive speech acts
frequently occur, particularly in contexts involving access provision, solution
proposals, and expressions of commitment. However, due to the presence of
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power asymmetries and contextual sensitivities, these speech acts are most often
realized through mitigated or indirect forms in order to reduce imposition and
preserve cooperative relationships. As Hussain (2024, p. 384) notes, "the speech
act theory's illocutionary, perlocutionary, and locutionary actions are explained in
depth, emphasizing that language usage is dynamic and how its context affects
interpretation”. Through the application of Speech Act Theory, this study
demonstrates how humanitarian practitioners perform institutional roles and
professional responsibilities while maintaining neutrality and cooperation.
According to Alemi & Haeri (2020, p. 83), understanding "the functional and
contextual components of language use requires understanding the pragmatic
approach and speech act theory". Particularly, politeness theory, as proposed by
Brown and Levinson (1987, p. 160), outline five superstrategies for politeness,
spanning from direct to indirect approaches. These include: "bald on record,
positive politeness, negative politeness, off record, and withhold the FTA." This
framework structures their understanding of social interaction. Politeness Theory
offers additional insight into how humanitarian actors manage interpersonal
interaction and address face concerns during negotiation and mediation. The
concept of face is especially relevant in humanitarian communication, as such
interactions typically involve multiple actors with varying degrees of power and
potentially competing interests.

Consequently, humanitarian communicative exchanges often carry a high
risk of face-threatening acts. The effective management of face is therefore
essential for sustaining dialogue and facilitating cooperation. In this study, both
positive politeness strategies, such as expressions of solidarity and shared
interests, and negative politeness strategies, such as hedging, indirectness, and
deference, are operationally identified as recurring pragmatic strategies. Politeness
Theory thus provides a systematic basis for identifying and interpreting linguistic
devices that mitigate face threats, reduce tension, and support ongoing
cooperation in humanitarian negotiations.

Importantly, Grice (1989, p. 26-28) identifies four key maxims governing
conversational cooperation. The guiding principles for effective communication
are: "quality, quantity, relevance, and manner." Intentional deviation from these
maxims can lead to "a conversational implicature can be generated” (Grice, 1989),
implying more than what's explicitly stated. Grice's framework also applies to
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humanitarian diplomacy, where indirect communication and implied meaning
play a crucial role, incorporating the cooperative principle and its maxims to
unpack subtle exchanges. Humanitarian diplomats frequently rely on implicature
to convey sensitive information in a manner that avoids confrontation or
escalation. This may involve the deliberate non-observance of certain
conversational maxims through indirect statements, or the careful observance of
these maxims to maintain an appearance of cooperation while conveying implicit
expectations or concerns. As De Bartolo (2014, p. 453) notes, "the global spread
of English and the different forms and shapes that the language has taken in
diverse settings has contributed, especially in recent decades, to the development
of a peculiar sociolinguistic phenomenon, which has had implications in a wide
range of areas, including linguistic, political, socio-cultural, ideological, and
pedagogical." Gricean pragmatics is therefore particularly useful for analysing
indirectness, mitigation, and strategic ambiguity, which emerged as prominent
analytical categories in the data.

Together, speech act theory, politeness theory, and the cooperative principle
constitute an integrated analytical framework that directly informs the data
analysis procedures of this study. These theories guide the identification and
coding of pragmatic moves, the categorization of pragmatic strategies, and the
interpretation of their communicative functions. By linking specific linguistic
forms, such as indirect requests, hedging expressions, and ambiguous
formulations, to their pragmatic functions, such as reducing resistance, managing
face, and sustaining dialogue, the framework enables a coherent and replicable
analysis of humanitarian diplomatic discourse. Overall, this theoretical framework
ensures methodological consistency across the study by aligning theory, data
analysis, and findings, and it provides a structured means of examining how
humanitarian diplomats strategically use language to negotiate access, mediate
conflicts, and achieve humanitarian objectives within politically sensitive
contexts. By operationalizing pragmatic theory within a qualitative discourse
analytical methodology, this study contributes to a deeper understanding of
language as a strategic resource in humanitarian diplomacy.

2.1 Literature Review
The body of literature on diplomatic and institutional discourse shows that
language is a key tool for exercising power, persuading others, and managing
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conflict. As Al-Smaihyeen et al. (2025) argue, that "language is a powerful tool in
political discourse that shapes public perception and constructs ideological
narratives. It extends beyond mere communication to functioning as a power,
persuasion, and control mechanism” (p. 3596). Much of the empirical research on
both historical and contemporary studies demonstrates the importance of using a
variety of language strategies to negotiate interests, build relationships, and create
a stable context for negotiation. In essence, while language serves as a medium of
communication, it can also be considered as an instrument or resource for
achieving desired outcomes in mediating and negotiating relationships with
others. As such, many scholars have examined and analyzed pragmatic uses of
language in relation to speech acts, politeness strategies, mitigation, and
implicature; and in political/institutional contexts. According to Fairclough
(2015), "speech acts function as a powerful tool in political discourse, conveying
information while simultaneously performing actions that affect social and
political realities" (p. 17). In particular, study based on Speech Act Theory shows
how the use of directives and commitments (e.g., requests) and declarations, have
tremendous influence over interlocutors' decisions with little overt confrontation.
The study using politeness theory indicates that face-saving strategies (e.g.
indirectness and hedging) play an important role in sustaining cooperation and
reducing tensions, particularly in asymmetrical power relationships between
interlocutors. The collective body of these studies shows that in addition to
dialogue maintenance, the choices made regarding politeness, mitigation, and
indirectness in pragmatics support conflict management in political/institutional
contexts. The study regarding negotiations has identified indirect and mitigated
language in the context of negotiation as being particularly helpful for negotiators
to reach agreements and to avoid escalating disagreements. As Maiwald (2015, p.
5) notes, that "negotiation can contain compatible and incompatible interests. In
other words, it can include distributive and integrative elements.” Studies looking
at diplomatic negotiations have identified a tendency for negotiators to avoid
making explicit requests when making offers rather, negotiators tend to use
strategic proposals that include conditional statements and implicit commitments.
According to Kolmackova (2011, p. 16), "the first thing to be realized is that
negotiation is a process with some definite steps and phases that every successful
negotiator should go through.” These strategies allow negotiators to assert their
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negotiating position, while also allowing for flexibility in their relationship with
the other party; therefore these ways of communicating are especially important
when dealing with protracted and high-stakes negotiations. As Nieuwmeijer
(1988, p. 10) argues, "persuasion represents a vital component of negotiation. It is
a communicative process that results in a shift of attitude or behaviour.™ Similarly,
the way language is used in context can significantly impact communication, and
as Levinson (1983, p. 54) notes, "the most noticeable way in which the
relationship between language and context is revealed in the structures of
languages themselves is through the phenomenon of deixis." Buiding on this idea,
Kehal & Bephoul (2018) argue that "the continuous improvement and growth of
pragmatic language testing in the digital sphere will lead to more precise,
pertinent, and significant evaluations of students' communicative proficiency as
technology develops"(p.13). Despite the progress made in this area of research,
there is a lack of practical linguistic research regarding humanitarian diplomacy.
Current study on humanitarian action places less emphasis on pragmatic language
than on legal frameworks, ethical principles, organisational coordination, and
policy analysis, often leaving out or treating language as a neutral or secondary
aspect of the overall picture of humanitarian action. There is therefore a lack of
empirical research on how actors within the field of humanitarian action
strategically adapt their way of communicating to accommodate competing
pressures - such as maintaining neutrality while exercising authority, or
attempting to persuade parties involved in conflict situations without
compromising the principles of humanitarian action. As Reisigl & Wodak (2001)
state, "the interplay between presuppositions and speech acts enables politicians to
formulate compelling narratives”(p. 50). While limited multidisciplinary research
considers the role of communication in humanitarian situations, there is a lack of
comprehensive functional analyses (pragmatic) of the real-life dialogue involved
with negotiating and mediating humanitarian diplomacy. According to Yule
(1996), presupposition can be understood as "something the speaker assumes to be
the case prior to making an utterance™ (p. 25). Therefore, it is unclear how
humanitarian diplomats utilize different linguistic tools to create trust among their
partners or how they utilise the language to operate in an unstable political
situation. As Berridge (2010, p. 1) suggests, in international politics, negotiation is
"composed of disputes between officially appointed representatives intended to
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arrive at a formal agreement on a matter that is decisive to their governments'
relationship.” The lack of data in this area limits the ability to develop theories in
the field of pragmatics and comprehend the communication processes of
humanitarian diplomacy.

The current project will build on previous studies in both pragmatics and the
analysis of diplomatic speaking by using a pragmatic-based framework (theories
of pragmatics) to analyse discourse concerning humanitarian negotiations and
mediations. This study will identify and enlarge upon the types of communicative
strategies (the properties of this language) that humanitarian negotiators and
mediators utilise to support the humanitarian cause in these contexts. The findings
of the study will help to inform the pragmatic interaction between humanitarian
diplomacy and humanitarian assistance.

3. Methodology

This study utilized qualitative analysis to identify the pragmatic strategies
used in humanitarian diplomacy, it looked at how language is utilized to
accomplish negotiation and mediation objectives within various real-world
scenarios.

3.1 Research Design

The researchers employed a qualitative descriptive research design in order
to conduct a systematic investigation of pragmatic functions in selected texts; this
approach provides a framework for identifying and interpreting linguistic
strategies that are consistent with the purpose of the study.

3.2 Data Selection

Data were purposively selected to ensure relevance and richness, including
official statements, negotiation briefings, and mediation discourse from
international humanitarian organizations such as the Office for the Coordination
of Humanitarian Affairs (OCHA) and the International Committee of the Red
Cross (ICRC). This approach targets texts where pragmatic strategies are most
evident.
3.3 Unit of Analysis

The unit of analysis is the pragmatic move, including speech acts,
politeness strategies, indirect expressions, and mitigation devices, to link
linguistic forms to communicative functions.
3.4 Sample of Data
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The following examples illustrate the application of theoretical frameworks
to real-world humanitarian communication:

Example [ Indirect Request | "We would appreciate considering access
1 arrangements."

Example | Politeness We value your continued cooperation.”

2 Strategy

Example | Mitigation It may be helpful to explore alternative options..."
3

Example | Strategic Appropriate measures will be taken..."

4 Ambiguity

Example | Commissive Act | We remain committed to supporting civilians..."
5

3.5 Data Analysis Procedures

The data analysis procedures involved textual analysis, wherein
communicative actions were identified and coded utilizing Speech Act Theory,
Politeness Theory, and Grice's Cooperative Principle. Triangulation techniques
were employed to ensure the validity and reliability of the findings.
3.6 Validity and Reliability

Credibility was ensured through theoretical grounding, consistent coding
criteria, transparent data selection, and triangulation across multiple texts,
guaranteeing trustworthy and replicable findings.

Methodology Summary Table

Step [ Description Unit of Analysis Analytical
Tools/Framework
1 Data collection | Humanitarian diplomatic | Purposive sampling
texts (statements,
briefings, mediation
discourse)
2 Text reading & | Contextual interaction Close reading, notes
familiarization | segments
3 Coding Pragmatic moves | Speech ~ Act  Theory,
(speech acts, politeness | Politeness Theory, Grice’s
strategies, indirectness, | Cooperative Principle
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mitigation)

4 Interpretation | Function and role of | Theoretical framework
each pragmatic strategy | alignment

5 Verification Consistency and | Triangulation,  cross-text
reliability check comparison

4. Results

The findings of this section are based on the qualitative pragmatic discourse
analysis methodology. A qualitative pragmatic analysis of humanitarian
diplomatic discourse reveals how specific pragmatic strategies systematically
manage sensitive negotiation and mediation. The analysis found that both
directive and commissive speech acts were widely used in humanitarian
negotiations, but direct and authoritative phrasing for requests and commitments
were mostly avoided. Requests and commitments were softened to avoid
pressuring partners during negotiations and allow humanitarian actors to maintain
neutrality while pursuing their goals. Additionally, the use of mitigation
strategies, such as hedging and indirect language, was prevalent in humanitarian
negotiations. This approach enabled negotiators to convey their messages
effectively without jeopardizing relationships or causing offense.
4.1 Use of Speech Acts in Humanitarian Negotiation

The analyses showed that directive and commissive speech acts were
frequently employed during humanitarian negotiations, often in a manner that
avoided direct or authoritative phrasing. Speakers softened requests and
commitments, using alternative means to seem less demanding and reduce
pressure on negotiation partners. By using speech acts in this way, humanitarian
organizations achieved their goals while maintaining neutrality. Notably, the
strategic use of speech acts facilitated effective communication and helped build
trust between parties.
4.2 Politeness Strategies and Face Management

Politeness strategies were a major component of the fiat-mediating discourse
analysis. The sample contained both positive politeness (expressions of mutual
concern or common interest) and negative politeness (words expressing hedging
and indirect phrasing). Both forms of politeness protected negotiators' faces and
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facilitated constructive dialogue. These politeness strategies were crucial in
maintaining a positive atmosphere during negotiations.
4.3 Indirectness and Mitigation

Data indicated a reliance on indirect language and mitigation strategies in
negotiations. Humanitarian diplomats used conditional or suggestive language
instead of direct demands, allowing dialogue to continue in politically sensitive
environments. This indirect approach enabled negotiators to navigate complex
situations effectively.
4.4 Strategic Ambiguity in Mediation Discourse

One notable finding was the use of strategic ambiguity, allowing negotiators
to provide vague or flexible statements with multiple interpretations. This enabled
both parties to maintain their positions without obstructing the negotiation
process, critical for continuing dialogue in conflict-sensitive environments.
Strategic ambiguity facilitated creative problem-solving and helped parties find
common ground.

Table 1: Pragmatic Strategies in Humanitarian Diplomatic Discourse

Pragmatic Linguistic Example [ Communicative Function

Strategy (Hlustrative)

Indirect Request | We would appreciate [ Reduces imposition and
considering access | resistance
arrangements.

Politeness We value your continued [ Maintains positive relations

Strategy cooperation

Mitigation It may be helpful to explore | Softens proposals
alternative options.

Strategic Appropriate measures will be [ Allows flexible

Ambiguity taken... interpretation

Commissive Act [ We remain committed to | Builds trust and credibility
supporting civilians...

5. Interpretation and Discussion

The data reveal that context-sensitive language use is crucial in humanitarian
diplomacy. Specifically, polite communication strategies, indirect language, and
strategic ambiguity work together to achieve negotiation and mediation goals.
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These strategies demonstrate that successful diplomatic outcomes rely on
maintaining rapport with the other party and respecting their role in their society
and political system. But what does this mean in practice? It means that diplomats
need to be aware of the cultural nuances and tailor their approach accordingly,
taking into account the local customs, values, and power dynamics. For instance,
in some cultures, direct communication is seen as aggressive, while in others, it's a
sign of respect. The use of indirect or softened language creates a comfortable
atmosphere, allowing both parties to discuss substantive issues while reducing
tension. This approach also mitigates the risk of escalating hostilities. For
instance, using phrases like "We appreciate your efforts™ or "We understand the
challenges you're facing” can go a long way in diffusing tension. Additionally,
using modal verbs like "could" or "would" can help soften the tone and make the
language more collaborative.

Strategic ambiguity allows both parties to interpret statements differently and
remain engaged in dialogue despite opposing interests. This approach requires a
deep understanding of the context and the parties involved, as well as the ability
to read between the lines. By using ambiguous language, diplomats can create a
sense of shared understanding without committing to a specific course of action.
These three pragmatic language strategies show that humanitarian diplomacy
negotiation is not just about transferring information or issuing directives. It's
about carefully manipulating linguistic subtleties to balance humanitarian and
political imperatives. This requires a high degree of emotional intelligence,
cultural competence, and linguistic skill.

The integration of these strategies demonstrates that successful
communication between diplomats results from combining politeness,
indirectness, and ambiguity to foster cooperation and provide access to at-risk
populations. But how can diplomats apply these strategies effectively? By being
aware of their own communication style and adapting it to the context, they can
build trust and credibility with their counterparts. The findings also indicate that
diplomatic professionals can use these technical aspects to navigate the challenges
of providing humanitarian assistance. For example, indirect language can help
maintain dignity, while strategic ambiguity can help find common ground without
risking public image. Moreover, these strategies can be used to build
relationships, establish common goals, and create a sense of shared purpose.
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One potential challenge is ensuring that these strategies are used authentically and
not perceived as manipulative. Diplomats need to be genuine in their approach
and prioritize building trust with their counterparts. This requires a deep
understanding of their own values and motivations, as well as a commitment to
transparency and honesty. The interconnections of these techniques highlight their
importance as effective instruments for addressing complex problems and
achieving humanitarian outcomes. By mastering these strategies, diplomats can
improve their negotiation skills and make a meaningful impact in high-pressure
situations, ultimately saving lives and promoting peace.
6. Conclusion
This study elucidates the pivotal role of pragmatic strategies, including
politeness, indirectness, mitigation, and strategic ambiguity, in facilitating
effective humanitarian diplomacy. The findings demonstrate that humanitarian
agencies' adept use of these tactics is crucial in navigating intricate negotiations,
conflict resolution, and maintaining neutrality within complex political
environments. The study highlights that successful humanitarian interventions
hinge not only on material resources and logistical support but also on diplomatic
acumen, trust-building, and relationship management with diverse stakeholders.
The strategic deployment of language emerges as a critical factor in achieving
these objectives. Consequently, integrating pragmatic approaches into training and
professional development programs is likely to enhance humanitarian
professionals’ diplomatic effectiveness and ethical decision-making capabilities.
Furthermore, this study underscores the importance of considering linguistic and
cultural nuances in humanitarian diplomacy. The findings suggest that
recognizing and adapting to these differences can significantly impact negotiation
outcomes and conflict resolution processes. By combining practical training with
knowledge and skill, humanitarian organizations can foster a more sustainable and
effective humanitarian response culture, ultimately advancing their principles and
objectives.
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Abstract

This paper presents the design and implementation of a voice-controlled robotic system
that uses Arabic Automatic Speech Recognition (ASR) to assist people with special needs,
particularly those with mobility disabilities. Two hardware prototypes were developed: (1) a
voice-controlled LED lighting circuit and (2) a miniature voice-controlled robotic vehicle.
Both systems employ the

AMR Voice Android application, an Arduino microcontroller, and an HC-05 Bluetooth
module to convert Arabic spoken commands into executable control signals in real time.
Experiments were conducted with 10 native Arabic speakers (5 male, 5 female) using 6
isolated command words (120 total trials). The system achieved an overall recognition
accuracy of 92.5%, with no statistically significant difference between male and female
speakers. Compared to existing English-only assistive systems, our work makes a distinct
contribution by targeting Modern Standard Arabic and demonstrating deployability on low-
cost, off the shelf hardware. These results confirm the system's viability for real-world assistive
applications in Arab communities.

Keywords: Arabic speech recognition; voice-controlled robot; assistive technology; Arduino;
automatic speech recognition (ASR); special needs; MFCC.

1. Introduction

People with mobility disabilities face significant challenges in their daily
lives, particularly in independently controlling their immediate environment from
operating household lighting to navigating assistive devices such as wheelchairs.
Conventional control interfaces (buttons, joysticks, and touchscreens) are often
inaccessible to individuals with severe motor impairments, creating a need for
alternative human-machine interaction modalities. VVoice-based control offers a
natural and hands-free interaction paradigm. Automatic Speech Recognition
(ASR) the technology enabling machines to interpret human speech has advanced
rapidly over the past decade, largely driven by deep learning methods and the
availability of large spoken language corpora. However, the majority of
commercially available ASR systems and research prototypes target English or
other high-resource languages. Arabic, despite being spoken by over 420 million
people (Dhouib et al., 2022), remains significantly underserved in the field of
speech-driven assistive technology. Key challenges include the morphological
complexity of Arabic, the wide dialectal variation across Arabic-speaking regions,
and the relative scarcity of open-access Arabic speech datasets.
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This paper addresses this gap by proposing, implementing, and evaluating a
low-cost, Arduino-based robotic system controlled entirely by Arabic voice
commands. The system is designed to be deployable on commodity hardware a
smartphone, an Arduino Uno board, and an HC-05 Bluetooth module — making it
practical for resource-constrained environments typical of many Arab
communities. Two prototype applications are described: (1) an Arabic voice-
controlled LED lighting system, serving as a proof-of-concept for domestic
automation, and (2) an Arabic voice-controlled miniature robotic vehicle,
demonstrating the approach's relevance for mobility assistance. Both systems
share the same core ASR pipeline and communication architecture. The key
contributions of this work are:

« A complete Arabic ASR pipeline for isolated command recognition, integrated
with low-cost embedded hardware.

« Empirical validation of the system with 10 Arabic-speaking participants,
achieving 92.5% overall accuracy.

» A comparative analysis demonstrating the novelty of Arabic voice control
relative to existing assistive robotics literature.

» A reproducible hardware-software architecture that can serve as a foundation
for future Arabic assistive technology research.

2. Related Work

Voice-controlled assistive robotics has been studied extensively, yet almost
exclusively in English.( Raiyan et al. 2017) proposed an Arduino-based voice-
controlled achieving approximately 85% recognition accuracy using isolated
English commands. Their work established the viability of microcontroller-level
voice control but did not address the linguistic diversity of non-English speakers.

(Abdulghani et al. 2020) combined neuro-fuzzy control with voice
recognition for navigation, reporting ~88% accuracy. While their control strategy
was sophisticated, the ASR component remained English-only and was not
evaluated with speakers of other linguistic backgrounds.( Bakouri et al. 2022)
employed Convolutional Neural Networks (CNNs) for English voice-controlled
navigation, achieving ~92% accuracy. Although CNNs offered improved
performance over HMM-based systems on English data, the approach was not
extended to Arabic, and the hardware cost was considerably higher.
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In the Arabic speech recognition domain, (Dhouib et al. 2022) provided a
comprehensive systematic review of Arabic ASR approaches, identifying key
challenges including dialectal variation, the lack of large standardized corpora,
and the limited availability of end-to-end ASR models trained on Arabic
data.(Lichouri et al. 2023) made a direct contribution to this gap by building an
Arabic voice command dataset supporting multiple speech processing tasks.
However, this dataset has not yet been integrated into embedded real-time control
systems.

(Moritz et al. 2020) proposed a unified Transformer architecture for speech
recognition, audio tagging, and event detection, demonstrating state-of-the-art
performance on English benchmarks. While this architecture is promising for
Arabic, it requires significant computational resources incompatible with
embedded deployment. (Muntasir et al. 2023) evaluated smart wheelchairs for
disabled users using voice recognition, but their study focused on English and
Malay commands and did not address Arabic.

Table 1 summarizes the key differences between selected related studies and
the proposed system, highlighting the absence of Arabic-language support in prior
assistive robotics work as the primary research gap addressed here.

Table 1. Comparison of Related Voice-Controlled Robotic Systems.

Study | Approac | Language Speech | Accurac | Limitation/Novel
h Type y ty
Raiyan et | Arduino English Isolated ~85% No Arabic
al. (2017) | + voice words support
Abdulgha | Neuro- English Isolated ~88% No NLP deep
ni etal. Fuzzy + words model
(2020) voice
Bakouriet | CNN + English Continuo | ~92% English only
al. (2022) voice us speech
Muntasir Smart English/Mal | Isolated ~87% No Arabic
et al. wheelcha ay words support
(2023) ir
Proposed AMR Arabic Isolated >90% Full Arabic, BT
System Voice + words mobile
Arduino
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As shown in Table 1, no prior work has combined real-time Arduino-level
control with an Arabic-language ASR interface validated with native speakers.
This constitutes the primary novel contribution of the present work.

3. Methodology and System Architecture

The proposed system consists of three integrated layers: (1) a speech
recognition layer implemented on a smartphone running the AMR Voice
application, (2) a wireless communication layer using Bluetooth (HC-05 module),
and (3) a hardware execution layer centered on an Arduino Uno microcontroller.
Figure 1 provides a schematic overview of the complete system architecture.

Figure 1. Voice Controlled using Arduino and Bluetooth.

3.1 Automatic Speech Recognition
Speech recognition is performed in three sequential stages (Figure.1):

= eature Language
Audio Input Processing
= =

= Pattern
Preprocessing Recognition
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3.1.1 Audio Preprocessing
The audio signal captured by the smartphone microphone undergoes the

following preprocessing steps:

« Framing: The continuous speech signal is segmented into overlapping short-
time frames of 25 ms duration with a 10 ms step size. This framing duration is
standard in

« Speech processing and ensures that each frame approximates a stationary
acoustic segment, a requirement for reliable spectral analysis (Dhouib et al.
2022).

* Windowing: A Hamming window is applied to each frame to reduce spectral
leakage at frame boundaries.

» Pre-emphasis: A first-order high-pass filter (coefficient o = 0.97) is applied to
amplify high-frequency components of the speech signal, compensating for
the natural roll-off of the vocal tract.

3.1.2 Feature Extraction (MFCC)

Mel-Frequency Cepstral Coefficients (MFCCs) are extracted from each
processed frame. MFCCs are computed by applying a Mel-scale filter bank (40
filters) to the power spectrum of each frame, followed by a Discrete Cosine
Transform (DCT). The resulting 13 static coefficients, together with their first-
and second-order time derivatives (delta and delta-delta features), form a 39-
dimensional feature vector per frame. This representation is widely used in ASR
systems due to its robustness to speaker variation and environmental noise
(Moritz et al. 2020).

3.1.3 Command Recognition (HMM)

A set of Hidden Markov Models (HMMs) one per command word is trained
on the command vocabulary using the Baum-Welch algorithm. During
recognition, the Viterbi algorithm is applied to identify the command word that’s
HMM assigns the highest likelihood to the observed MFCC sequence. The
recognized command is then encoded as a text string and transmitted to the
Arduino via Bluetooth.

3.2 Hardware Architecture
The hardware architecture of the proposed system is designed to ensure
reliable execution of voice commands through efficient integration of embedded
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components. It consists of a microcontroller unit, communication modules, and
actuator devices, forming a complete control system for assistive applications. At
the core of the system is the Arduino Uno microcontroller, which acts as the main
processing unit. It receives command data from the communication module and
translates it into control signals for the connected hardware components. Wireless
communication between the user interface (smartphone) and the Arduino is
achieved the HC-05 Bluetooth module, which enables real-time serial data
transmission. This module ensures stable and low-latency communication
required for responsive system behavior.

For motion control in the robotic vehicle prototype, DC motors are used in
combination with an L298N motor driver, which allows bidirectional control of
motor rotation (forward, backward, left, and right movements). The motor driver
acts as an interface between the low-power control signals of the Arduino and the
higher power requirements of the motors. In the LED control prototype, light-
emitting diodes (LEDs) are connected to the Arduino through digital output pins
or relay modules, enabling the system to switch lighting states based on received
voice commands.

3.3 Dataset and Experimental Setup

To evaluate the system, a controlled experiment was conducted with 10 native
Arabic speakers (5 male, 5 female), aged 2040 years, with no reported speech or
hearing impairments. Participants were recruited from the research centre and
gave informed consent. Each participant was asked to utter 6 isolated command
words in Modern Standard Arabic, repeated twice for a total of 120 trials. The
command vocabulary consisted of: awi(forward), <ala(backward), cs(right), sl
(left), <ady(stop), and 3<Lxa)(LED on). All recordings were made in a standard
office environment with moderate background noise. The system operated in real
time; no offline post-processing was applied to the recognition output.

4. Implementation

4.1 LED Voice Control System

This project presents a novel approach to audio processing by integrating
Arabic speech recognition into the AMR Voice application to enable voice-
controlled commands. Audio signals are processed to allow the operation of an
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LED circuit via Bluetooth. Voice commands are issued in Arabic through a
Bluetooth-enabled smartphone, and each command is transmitted and converted
into a string using the Arduino voice control module. The command is then sent to
the Bluetooth module connected to the Arduino board to control the LED circuit.
This project relies on the seamless integration of two essential components:
hardware and software. Careful consideration was given to every step of the
development process, including Arduino programming, application development,
and the interconnection of all devices. The main components of the system are the
Arduino module, the Bluetooth module (HC-05), and an Android smartphone.
The AMR Voice application is installed on the smartphone and serves as the
primary interface for controlling the Arduino-based system.

The process begins when the user issues a voice command through the AMR
Voice application. The smartphone then transmits the instruction to the Arduino
module via Bluetooth. The Arduino processes the command and controls the
LEDs accordingly, turning them on or off. The system supports six distinct voice
commands for this purpose. Figure 3 illustrates the basic concept of integrating
voice commands with system processing to efficiently execute the required tasks.
Figure 3 illustrates the basic concept of integrating voice commands with system
processing to efficiently perform the required task
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Figure 3. Schematic of the voice control system

4.1.1 The Arduino Processor

The Arduino Uno serves as the core processing unit of the proposed system. It
is an open-source microcontroller-based platform designed for embedded
applications. The board integrates a microcontroller, input/output interfaces, and
communication modules, enabling interaction with external hardware
components. ( Raiyan et al. 2017) The Arduino is programmed using the Arduino
programming language (based on C/C++) within the Arduino Integrated
Development Environment (IDE). It receives command data via the Bluetooth
module, processes the incoming instructions, and generates corresponding control
signals to actuate the connected devices. Its low cost, flexibility, and ease of
programming make it highly suitable for real-time control applications in assistive
robotics.

179 E-ISSN - 2773-2886 / ISSN - 2773-2894




Adil Bakri Voice-Controlled Robotic System Using Arabic Speech
Said Fahem Recognition for People with Special Needs

4.1.2 AMR Voice App

The AMR Voice application is designed to enable users to control electronic
devices and robotic systems voice commands. It utilizes built-in speech
recognition capabilities to convert spoken input into text instructions, which are
subsequently transmitted to external devices. Communication between the
smartphone and the controlled system is established via Bluetooth technology,
allowing real-time wireless data exchange. This ensures seamless interaction
between the user and the hardware platform. The application provides several key
functionalities:

Voice command recognition: Ability to detect and interpret predefined
spoken commands.

Wireless connectivity: Establishes stable communication with Bluetooth-
enabled devices such as the Arduino module.

User-friendly interface: Simplifies user interaction and command
configuration.

Command customization: Allows users to define or modify control
commands according to specific requirements.

Real-time operation: Enables immediate execution of commands with
minimal delay.

These features make the AMR Voice application an effective interface for
bridging human speech and machine control in assistive robotic systems.
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Figure 5. AMR Voice control application interface on smartphone(
Manojkumar et al. 2021) .

4.1.3 Hardware Testing with Arduino and Troubleshooting

Once the AMR Voice application completes the speech-to-text conversion, the

resulting text string is transmitted as a structured instruction to the Arduino
module via the HC-05 Bluetooth module. The Arduino is programmed to interpret
these instructions and execute the corresponding actions based on predefined
software logic embedded in its firmware. This testing phase is essential to validate
the reliability and accuracy of the entire communication pipeline, from voice input
to physical output. This phase ensures the following:

Accurate communication between the Bluetooth module and the Arduino: The
integrity of data transmission between the smartphone and the Arduino was
carefully verified. Each instruction sent via Bluetooth was monitored using the
Arduino Serial Monitor to confirm that the received string matched the
intended command exactly, guaranteeing error-free transmission with no data
loss or corruption.

Arduino responsiveness: The Arduino's reaction time to incoming commands
was evaluated to ensure that it responds quickly and precisely. Response
latency was measured across multiple trials to confirm that the system
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performs within an acceptable time frame, providing a smooth and seamless

user experience during real-time operation.

o Systematic bug fixing: During the testing phase, several software and
hardware issues were identified and addressed. These included intermittent
Bluetooth connectivity drops, command mismatches due to encoding
inconsistencies in Arabic text, and timing conflicts in the execution of
sequential commands. Each issue was carefully diagnosed and resolved to
ensure stable and consistent system performance.

« Edge case handling: The system was also tested under non-ideal conditions,
such as background noise interference during voice recognition and operation
at varying Bluetooth ranges. These tests helped identify the boundaries of
reliable system operation and informed adjustments to improve robustness.

4.1.4 Hardware Implementation and System Connection
This stage involves the physical assembly and interconnection of all hardware

components that constitute the final system. Careful attention was given to
ensuring that each component was correctly wired and configured to guarantee
reliable and accurate system operation. The LED lighting elements are connected
to a relay board, which acts as an electrically controlled switch, allowing the low-
power Arduino module to safely manage higher-power loads. The relay board
receives control signals from the Arduino and switches the LEDs on or off
accordingly. This design ensures electrical isolation between the control circuitry
and the load, enhancing both safety and system longevity.

The Arduino Uno microcontroller serves as the central processing unit of the
system. It receives commands transmitted via the HC-05 Bluetooth module,
interprets them based on the programmed logic, and sends the appropriate output
signals to the relay board. The HC-05 module operates on the serial peripheral
interface (SPI) protocol and communicates with the Arduino through its TX and
RX serial pins, enabling stable and efficient wireless data transfer from the
smartphone. To ensure proper hardware integration and reliable system
performance, the following considerations were addressed:

e Component selection: Reliable and widely supported hardware modules
were chosen, including the HC-05 Bluetooth module, the Arduino Uno
board, and standard 5V relay modules, to ensure compatibility and ease of
programming.
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o Circuit design: The circuit was carefully designed to minimize noise and
interference, with appropriate resistors and pull-up configurations applied
where necessary to ensure signal integrity.

e« Power management. Adequate power supply was ensured for all
components, with the Arduino powered via USB and the relay board
supplied with a stable 5V source to prevent voltage fluctuations that could
cause erratic behavior.

« Connection testing: All wiring connections were tested systematically using
a millimeter and serial monitor feedback to verify correct signal transmission
before full system deployment.

4.1.5 Hardware and Software Synchronization during Testing

This phase represents a pivotal aspect of the project development lifecycle, as
it validates the overall performance of the system and ensures the integration
between hardware and software. Figure 6 shows a basic flowchart of the LED
control process using Arabic voice commands, reflecting the integrated interaction
between the various system components.
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Figure 6. Voice control diagram.
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The full functionality of the system depends on the effectiveness of the
hardware used and the quality of the software development, including the source
code programmed on the microcontroller (Arduino) and the mobile application.
The testing process evaluates the compatibility of the hardware with the software,
detects potential problems or errors, and carefully analyzes these errors for
remediation. This ensures that the synchronization between the voice inputs,
digital processing, and command execution is smooth and accurate. When testing
the system, advanced methodologies are used to ensure that Arabic voice
commands are correctly translated into control signals that perform the desired
actions, such as turning LED lights on or off. The system's response is also
verified in various scenarios to ensure its performance under diverse operating
conditions (Bakri et al. 2023).

4.1.6 Testing Voice Commands and Setting up the Final System

Five fixed voice commands were tested to control the LED lighting. All
commands responded correctly, as shown in Figure 7. The LED receiver was
synchronized with the Android transmitter (mobile phone) across multiple ranges,
with a maximum range of 2 meters. Figure 7 shows the final configuration of the
installed voice control device. Once the Arduino programming was complete, we
set up all the necessary connections for the LED lighting circuit. This included
connecting the Android application (AMR Voice) to the Bluetooth module (HC-
05). The AMR Voice application allows users to issue commands in Arabic,
which are then received by the Bluetooth module. The Arduino processes these
commands and converts them into digital format.
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Figure 7. Prototype of voice-controlled LED light.

The Arduino handles commands received from the Bluetooth module and
controls the LED lighting according to pre-programmed analysis of the
transmitted signals. The Bluetooth module acts as a bridge between the Android
application and the Arduino, receiving commands from the application via
Bluetooth and transmitting them to the Arduino+Voice. The Arduino processes
the received audio data and compares it with the pre-defined commands trained
within the system. When the audio commands are successfully matched, the
Arduino sends an activation signal to the LED. Tests also showed no significant
difference in recognition rates between male and female speakers. This indicates
that the system is robust and capable of accurately interpreting voice commands
regardless of the speaker's gender. Overall, the project has successfully achieved
its goal of designing an effective automatic speech recognition system for
controlling electronic LED lighting. The integrated data processing modules,
including the speech recognition toolkit, demonstrate the project's commitment to
providing a complete and independent solution for individuals with special needs.
A recognition rate exceeding 90% is a strong indicator of the system's efficiency.
This indicates that the system reliably translates voice commands into Arduino
text input, resulting in precise control of LED lighting.
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Figure 8. Voice-controlled LED lighting system.

The Figure.8 illustrates the developed system for controlling LED illumination
using speech commands. Voice input is captured via a mobile interface,
transmitted through a Bluetooth module, and processed by a microcontroller to
switch the LED on or off in real time.

4.2 Voice-controlled robotic vehicle

This project describes the implementation of a miniature robotic vehicle with
voice control using Arduino (Figure 9). The project consists of two parts: The
hardware part consists of the Arduino board and its associated electronic
components and other hardware components. The software part consists of the
Arduino IDE, which is the environment for writing Arduino code and uploading it
to Arduino boards to control the hardware. On the transmitting side, the user gives
specific voice commands to the robotic vehicle via an Android application
installed on a Smartphone( Abdulghani. 2020 ). On the receiving side, on the
robotic vehicle side, the receiver module receives the commands and forwards
those to the Arduino mounted on the robotic vehicle. The robotic vehicle moves
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forward, backward, left, right, and stops according to the voice commands. The
goal of this project is to provide a human-machine interface (HMI) that allows the
user to establish Arabic-language voice communication with the machine(
Bakouri et al. 2022).

v

Figure 9. Prototype of Voice-controlled robotic vehicle
4.2.1 Hardware

The hardware component of the system consists of several essential elements
required for the operation of the voice-controlled robotic vehicle. An Arduino
Uno is used as the main controller to manage motor movements and execute user
commands. Communication between the robotic vehicle and the smartphone
application is achieved an HC-05 Bluetooth module. The system also includes DC
motors that enable the robotic vehicle to move forward, backward, and perform
turning actions. Wheels are integrated to ensure smooth mobility, while a Li-ion
battery provides the necessary power supply for all components. In addition, the
robotic vehicle structure is designed with a base to support and securely mount all.
A Raspberry Pi 4 is also incorporated as a compact computing platform capable of
running various electronic and software applications (Verma et al. 2015).
4.2.2 Software

The software component relies on the AMR Voice application, which is used
to recognize and process voice commands issued by the user. The Arduino IDE
serves as the development environment for writing, compiling, and uploading the
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source code to the Arduino board. Through this software setup, the system enables
real-time control of the w robotic vehicle using voice commands (Mukherjee et al.
2017).

4.2.3 System Operation

The operation of the system is based on three main stages. First, in the voice
recognition stage, the robotic vehicle receives spoken commands such as “move
forward” or “stop” through the smartphone application. Next, during the
command processing stage, the system analyzes and interprets the received
command, converting it into a corresponding control instruction. Finally, in the
motion execution stage, the robotic vehicle performs the movement according to
the interpreted command. Figures below illustrate the completed prototype of the
Arabic voice-controlled robotic vehicle. Figure 10 presents the main components
of the robotic vehicle system.

This project represents a significant advancement in assistive technology for
individuals with mobility impairments. It focuses on the development and
evaluation of a robotic vehicle system controlled using Arabic voice commands.
The primary objective is to enhance user independence and improve quality of life
within Arab communities. The results demonstrate that the system is efficient and
reliable, benefiting from the integration of advanced speech recognition and
artificial intelligence technologies. Furthermore, the system provides a simplified
and user-friendly interface that takes into account the specific needs of its users.
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Figure 10. Robotic vehicle components

5. Experimental Results and Discussion

To evaluate the proposed system, extensive experiments were conducted on
Automatic Speech Recognition (ASR) tasks involving 10 native Arabic speakers
and 120 trials, targeting the recognition of six isolated Modern Standard Arabic
command words (Bakri et al. 2023). Figure 11 shows the speech processing of the
proposed voice-controlled system, consisting of three stages: preprocessing,
feature extraction, and command recognition. The speech signal is first framed,
windowed, and enhanced using pre-emphasis. Then, MFCC features along with
delta and delta-delta coefficients are extracted to capture spectral and temporal
information. Finally, a Hidden Markov Model (HMM) with Viterbi decoding is
used to recognize the speech.
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Figure 11. ASR processing steps.

Table 2 presents the per-command recognition accuracy across all 120 trials.
The system achieved an overall recognition accuracy of 92.5% (111 correct out of
120 trials).

Table 2. Per-Command Recognition Accuracy

Command (Arabic) Trials  Recognized  Failed  Accuracy (%)

akl/ Forward 20 19 1 95%
«sli/ Backward 20 18 2 90%
Cxed Right 20 19 1 95%
Db Left 20 17 3 85%

< 5/ Stop 20 20 0 100%
s:La)/ LED ON 20 18 2 90%
Total 120 111 9 92.5%

The command <& s(stop) achieved 100% accuracy, likely due to its
phonetically distinct short vowel structure relative to the other commands. The
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command _lw(left) had the lowest accuracy (85%), which we attribute to
potential acoustic confusion with ¢ (right) caused by shared initial phonemes /j/
and /a/. This finding suggests that future vocabulary design should prioritize
phonetically distinct command sets.

No statistically significant difference in accuracy was observed between male
(avg. 92%) and female (avg. 93%) speakers, confirming the gender-robustness of
the MFCC-based feature representation. The maximum effective Bluetooth
communication range was measured at 8-10 meters in line-of-sight conditions,
which is adequate for indoor assistive use.

Compared to the English-language systems reviewed in Section 2 (85-92%
accuracy), the proposed system achieves competitive performance (92.5%) while
operating entirely in Arabic a significantly more challenging language for ASR
due to morphological complexity and dialectal diversity. The use of a resource
limited embedded platform (Arduino Uno) further distinguishes this contribution
from deep learning-based approaches that require GPU-accelerated inference.

100% 4 —@— Male

--@-- Female
95% -
90% —
85% -

80%

Accuracy (%)

75% -

70% A

75%

T T T T T Ay
plaol Sl Ay Sl il Lo
Forward Backward Right Left Stop LED ON

Figure 12. Voice command recognition accuracy for male and female
speakers
To further validate the robustness of the proposed system, a statistical analysis
was conducted to compare performance between male and female speakers. The
standard deviation was estimated using a binomial model, yielding approximately
3.5% for male speakers and 3.3% for female speakers, indicating low variability
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in recognition performance. An independent test was performed to assess the
significance of the observed difference in mean accuracy (92% for male vs. 93%
for female). The resulting value (—0.21) was well below the critical threshold at a
95% confidence level (p > 0.05), confirming that the difference is not statistically
significant. These results demonstrate that the system maintains consistent
performance across genders, further supporting its robustness and suitability for
real-world assistive applications. As illustrated in Figure 12, the recognition
accuracy across different voice commands shows very similar trends for both
male and female speakers, with only minor variations. The highest performance is
observed for the “stop” command, while slightly lower accuracy is noted for the
“left” command. These results demonstrate that the system maintains consistent
performance across genders, further supporting its robustness and suitability for
real-world assistive applications.

6. Conclusion

This paper presented the design, implementation, and evaluation of an Arabic
voice-controlled robotic system for people with special needs. Two hardware
prototypes a voice-controlled LED circuit and a miniature voice-controlled
robotic vehicle were developed using an Arduino Uno, HC-05 Bluetooth module,
and the AMR Voice Android application. The system's ASR pipeline, based on
MFCC feature extraction and HMM-based command recognition, achieved an
overall accuracy of 92.5% across 6 Arabic command words and 10 native
speakers, with no significant gender-related performance difference. The primary
contribution of this work is the demonstration that reliable Arabic voice control of
embedded robotic systems is achievable on low-cost commodity hardware. This
addresses a documented gap in the assistive technology literature, where Arabic
has been largely absent from voice-controlled robotic systems.

Future work will focus on: (1) expanding the command vocabulary to include
connected speech and dialectal variants; (2) replacing the HMM-based recognizer
with an end-to-end deep learning model (e.g., a compact Transformer) to improve
robustness to noise; (3) integrating additional sensors (ultrasonic, camera) to
enable semi-autonomous navigation; and (4) conducting extended user studies
with participants who have actual mobility disabilities to evaluate real-world
usability and acceptance.
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