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Appendix
Evaluation Rubric for BERT-LSTM-Based Pedagogical Tools in English Language 
	Criterion
	Score Range
	Description
	Mapping the Rubric

	Grammar Accuracy
	1–5
	1=Frequent errors impeding comprehension; 5=Virtually no errors.
	BERT model achieved high precision (0.94), recall (0.92), and F1-score (0.94) for grammar correction. See Table 5.

	Essay Coherence
	1–5
	1=Lacks logical flow;
5=Ideas are logically sequenced and well connected.
	LSTM was trained on graded essays with high accuracy (0.95), assessing logical structure and coherence. See Table 6.

	Vocabulary Use
	1–5
	1=Basic/repetitive vocabulary; 5=Varied and contextually appropriate usage.
	Vocabulary builders suggest context-relevant words and usage. See Pedagogical Tool Design section and Table 3.

	Content Relevance
	1–5
	1=Off-topic or unclear;
5=Highly relevant and clearly focused content.
	BERT and LSTM model feedback aligns with Krashen’s Input Hypothesis to ensure pedagogical relevance. See Pedagogical Tool Design and Theoretical Framework sections.

	Organisation
	1–5
	1=Disorganised;
5=Clearly structured with proper transitions.
	Essay scorers based on BERT-LSTM evaluate structural elements (introduction, body, conclusion). See Pedagogical Tool Design section.

	Automated Feedback Quality
	1–5
	1=Inaccurate/inconsistent;
5=Timely, contextual, and clear feedback.
	The system provides instant feedback using API-integrated BERT-LSTM models. See "Integration of BERT and LSTM Models" section.

	Processing Efficiency
	1–5
	1=Sluggish, high latency;
5=Fast and responsive.
	BERT and LSTM models outperform rule-based/manual grading in processing time. See Table 9 and Figure 10.

	Pedagogical Usefulness
	1–5
	1=Minimal classroom relevance;
5=High utility for instructional design and scaffolding.
	Tools offer dashboards, analytics, adaptive feedback aligned with constructivist pedagogy. See Pedagogical Tool Design and Figure 4.

	Consistency with Human Raters
	1–5
	1=Frequent mismatches;
5=High alignment with expert grading.
	Dual-expert rating system used to train models and resolve discrepancies. See "Pedagogical Tool Design" and rubric discussion.

	Adaptability and Scalability
	1–5
	1=Rigid, domain-limited;
5=Highly adaptable across levels and content domains.
	Models show scalability and domain flexibility. See Table 10 (Comparison with GPT and Transformer-based systems).
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