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Introduction: Conversational Question Answering (CQA) systems have become a pivotal
component of Artificial Intelligence; however, a significant gap remains between
advancements in high-resource languages and the fundamental needs of low-resource
languages. This research addresses the inefficiency of existing architectures in handling unique
challenges such as data scarcity, morphological complexity, and cultural nuances in languages
like Persian. The primary objective of this study is to design and validate a comprehensive,
modular framework that integrates linguistic and cultural processing to generate accurate,
context-aware responses. This research investigates the essential components of such a system
and explores how to effectively overcome computational and data limitations to enhance CQA
capabilities for under-represented languages.

Methodology: This research employed a qualitative and developmental approach, conducted
in two main phases. The study population encompassed relevant scientific literature and experts
in Natural Language Processing (NLP). In the first phase (Framework Design), a functional
gap analysis and a structured review of over 60 key papers were performed to examine existing
architectures and extract specific challenges related to low-resource languages. In the second
phase (Validation), the qualitative "Focus Group" method was utilized. The participants
included five expert researchers holding PhDs in Artificial Intelligence with specific
experience in low-resource languages. Data were collected through semi-structured interviews
based on a detailed questionnaire and deep discussions regarding the framework's components.
The gathered data were qualitatively analyzed to assess the efficacy of the proposed
components in addressing the identified linguistic and cultural challenges.

Main Findings: The study resulted in the development of a novel six-component framework
comprising Input Processing, LLM Core, Knowledge Enhancement, Context Management,
Response Generation, and Human Feedback. The findings indicated that the Input Processing
component successfully addressed resource scarcity through language detection and cross-
lingual query understanding. Furthermore, the implementation of Parameter-Efficient
Adaptation methods (such as LoRA) in the LLM Core significantly reduced computational
requirements. A key finding was that, unlike previous systems, the integration of "Cultural
Adaptation" as an intermediate step in response generation led to outputs that were more
accurate regarding formality levels and social norms. Expert evaluation confirmed that the
modular architecture and compressed context management resolved memory and processing
bottlenecks, allowing the system to perform effectively with minimal training data.

Discussion and Conclusions: This research demonstrates that shifting from post-processing
to "integrated cultural processing" throughout the pipeline provides critical value for system
adoption in low-resource languages. The proposed framework, by innovatively combining



cross-lingual knowledge and human feedback, offers an adaptive system that improves its
cultural accuracy over time. It is concluded that this architecture can serve as a model for other
resource-constrained languages, effectively democratizing Al development. However,
limitations exist regarding the quantitative evaluation of cultural accuracy. Future research
should focus on developing standardized metrics for "cultural fit" and testing this framework
on extremely low-resource languages to further validate its scalability and robustness.
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