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Abstract. This article develops a modular architecture of a foreign language 
teaching platform based on cognitive and constructivist approaches. The proposed 
model consists of basic and auxiliary modules. The functional role of generative 
artificial intelligence and natural language processing tools is analyzed. 

Keywords: cognitive language learning, constructivism, modular platform, 
generative AI, NLP, adaptive teaching. 

Introduction 
The development of modern information technologies has led to the widespread 

adoption of digital platforms for foreign language teaching, including Duolingo, 
Babbel, Memrise, and Busuu. These platforms provide users with convenient 
interfaces, gamification elements, and automated exercises. However, numerous 
studies [1, 2] indicate that most of these platforms are based on behaviorist principles 
– the stimulus-response-reinforcement scheme – and remain distant from robust 
pedagogical theories. 

Contemporary research in language learning emphasizes the importance of 
cognitive and constructivist approaches. The cognitive approach focuses on working 
memory, schemata, and automation mechanisms [3]. The constructivist approach 
places active knowledge construction, context, and social interaction at the center of 
the learning process [4, 5]. At the same time, recent advances in generative artificial 
intelligence (GPT, LLaMA) and natural language processing (BERT, mT5, Whisper) 
have created new opportunities for language instruction. 

Literature review and methods 
According to cognitive language learning theory [3, 6], language acquisition relies 

on working memory, schemata, automation, and metacognition. The constructivist 
approach [4, 5] interprets language learning as an active and contextual process. 
Vygotsky’s concept of the zone of proximal development (ZPD) [4] explains the role 
of assistance in learner development. 

Table 1 presents a comparative analysis of the two approaches in terms of 
platform requirements. 

Table 1 – Platform requirements of cognitive and constructivist approaches 
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Approach Main mechanisms Platform 
requirement 

Cognitive 
Working memory, 

schemata, spaced 
repetition 

One module active 
at a time, timed error 
repetition 

Constructivist 
Active construction, 

context, ZPD, social 
interaction 

Authentic tasks, AI 
dialogue, reflection 

Current AI-based language teaching models mainly include NLP analysis models, 
generative models, and multimodal speech models. Although research demonstrates 
their effectiveness, their systematic pedagogical integration remains insufficiently 
developed. 

Methodology 
This study employs the following methods: system analysis to examine the 

functional capabilities of existing language platforms and AI models; modeling to 
develop the modular architecture and algorithmic stages; and design-based research to 
ensure the theoretical grounding of the proposed model. The platform model includes 
six modules (three basic, three auxiliary), four AI tools (BERT, spaCy, Whisper, GPT), 
and a six-stage algorithm. 

Results 
Modular Architecture of the Platform. The proposed platform consists of six 

modules divided into two groups. Basic modules (core competencies): The lexical 
module focuses on acquiring words and phrases within a semantic network using word 
embeddings and FastText. The grammar module addresses the recognition and 
application of rules in context using BERT for grammar checking. The phonology 
module deals with pronunciation and intonation using Whisper for automatic speech 
recognition. 

Auxiliary modules (higher-order skills): 
The dialogue and pragmatics module enables appropriate responses in real 

situations using GPT for dialogue generation and intent recognition. The analysis and 
reflection module supports error awareness and self-assessment using GPT for 
metacognitive prompting. The contextual project module handles real-world tasks 
using GPT for scenario generation. 

Table 2 presents the AI tools and pedagogical functions for each module. 
Table 2 – Modules, AI tools, and pedagogical functions 

Module AI tool Cognitive 
function 

Constructivist 
function 

Lexical Word2Vec, 
FastText 

Semantic 
network 

Creating personal 
word maps 

Grammar BERT Systematic 
error identification 

Discovering rules 
in context 
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Phonology Whisper Pronunciation 
memory 

Real speech 
experience 

 

Dialogue GPT Pragmatic 
adaptation 

Knowledge 
construction through AI 
conversation 

Reflection GPT Metacognition Error analysis and 
awareness 

Project GPT Schema 
application 

Testing knowledge 
in real tasks 

Algorithm 
The proposed algorithm consists of six stages. 
Stage 1 – Reception and initial analysis: The student's response (text or speech) is 

received. If the input is speech, it is converted to text using Whisper. 
Stage 2 – Deep NLP analysis: Grammatical and semantic analysis is performed 

using the BERT model. Error types (grammatical, lexical, pragmatic) and proficiency 
levels are identified. 

Stage 3 – Cognitive classification: The cognitive cause of the error is determined, 
including working memory load, missing schema, low automation, or metacognitive 
weakness. 

Stage 4 – Generative response: Explanations and metacognitive questions are 
generated using the GPT model. 

Stage 5 – Module activation: Relevant modules (grammar, dialogue, reflection) 
are activated based on the error type. 

Stage 6 – Platform reconfiguration: Spaced repetition intervals and module 
activity levels are adjusted according to the student's error profile and proficiency level. 

Discussion 
The results demonstrate that generative AI and NLP tools complement cognitive 

and constructivist approaches in language learning. NLP models such as BERT reduce 
cognitive load through automatic error identification, while GPT-generated questions 
encourage active knowledge construction. Whisper-based multimodal tools also 
support authentic pronunciation practice. 

Comparative Analysis with Existing Platforms. Table 3 presents a comparative 
analysis of the proposed model with existing platforms. 

Table 3 – Comparative analysis of platforms 

Feature Duolingo Babbel Proposed 
Model 

Cognitive approach Partial Partial Full 
Constructivist 

approach No Partial Full 

NLP analysis No No BERT, spaCy 
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Generative AI No No GPT 
Metacognitive 

questions No No Yes 

Modular adaptivity Partial Partial Full 

The comparison shows that existing platforms only partially implement cognitive 
and constructivist principles, while the proposed model integrates NLP and generative 
AI more systematically. 

Limitations and Future Research Directions. The proposed model has several 
limitations, including GPT hallucination risks, lower NLP performance for low-
resource languages such as Uzbek, and high computational requirements. Future 
studies may focus on emotion AI, multimodal learning models, and specialized Uzbek 
NLP systems. 

Conclusion 
This article developed a modular structure for a foreign language teaching 

platform based on cognitive and constructivist approaches. The following main 
conclusions were reached. 

First, the proposed model consists of six modules – lexical, grammatical, 
phonological, dialogue, reflection, and project – which serve to implement both 
pedagogical approaches. 

Second, specific functional roles for generative AI (GPT) and NLP tools (BERT, 
spaCy, Whisper) are defined for each module. NLP tools are responsible for error 
analysis and classification, while generative AI is responsible for generating 
explanations, dialogues, and metacognitive questions. 

Third, the six-stage algorithm comprising reception, NLP analysis, cognitive 
classification, generative response, module activation, and platform reconfiguration 
ensures adaptive changes to the platform based on the student's individual error profile. 

Fourth, AI can function not merely as a technical tool but as a pedagogical agent 
that manages cognitive load, forms schemata, and stimulates constructivist knowledge 
construction. 
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