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	Reviewer’s comment
Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.

	Author’s Feedback (It is mandatory that authors should write his/her feedback here)



	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	This manuscript addresses an important and timely issue concerning the transformation of chemistry education during and after the COVID-19 pandemic. By examining socio-technical constraints across different national contexts, the paper contributes to the broader discourse on digital inequality, hybrid pedagogy, and the integration of emerging technologies such as AI and IoT in science education. The comparative perspective (India, Spain, and the Philippines) offers valuable insights into how educational systems respond differently to technological and infrastructural challenges. Furthermore, the manuscript highlights the pedagogical implications of blended learning and digital tools in sustaining laboratory-based disciplines, which is highly relevant for educators, policymakers, and researchers in STEM education. Overall, the topic is significant and aligns well with current global efforts toward digital transformation in higher education.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	The title is generally appropriate and reflects the core themes of the manuscript, including socio-technical constraints, chemistry education, and future technological integration. However, it is slightly long and could be made more concise for clarity and impact.

Suggested alternative title:
“Socio-Technical Challenges and Digital Transformation in Chemistry Education: Lessons from the Pandemic and Future Directions with AI and IoT”
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	The abstract provides a broad overview of the manuscript and captures the main themes, including emergency remote teaching, digital divide, blended learning, and future integration of AI/IoT. However, it could be improved in the following ways:

Suggestions:
· Briefly clarify the method of review (e.g., narrative review, comparative literature review).

· Reduce overly descriptive or narrative wording and make the abstract more concise and structured.

· Consider including one sentence on key implications or recommendations for future chemistry education.

· Minor language polishing is needed for clarity and academic tone.

No major deletions are necessary, but tightening and structuring would improve readability.
	

	Is the manuscript scientifically, correct? Please write here.
	Overall, the manuscript is scientifically sound and conceptually consistent. The discussion on blended learning, digital divide, laboratory challenges, and assessment integrity aligns well with existing literature in science and chemistry education. The comparative framework across three countries strengthens the validity of the discussion. However, a few improvements are recommended:

· Some claims (e.g., improvement in student performance, effectiveness of DLPCA) would benefit from stronger critical evaluation rather than descriptive reporting.

· The section on AI, ML, and IoT is forward-looking but somewhat general; it would benefit from more concrete educational applications or empirical support.

· Ensure consistency in terminology (e.g., ERT vs online learning vs hybrid learning).

No major scientific errors were detected.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The references are generally sufficient and include relevant literature from the pandemic period and recent years. The inclusion of both pedagogical and technological sources is appropriate. However, some improvements are suggested:

Suggestions:
· Include more recent (2023–2025) peer-reviewed studies specifically on:

· AI in chemistry education

· Virtual/remote laboratories

· Learning analytics in STEM education

· Ensure all cited references are directly relevant to chemistry education, as some appear more general to education or lifestyle.

Optional suggested areas for additional citation:

· Virtual laboratories in chemistry education

· AI-assisted tutoring in STEM

· Post-pandemic hybrid learning effectiveness
	

	Is the language/English quality of the article suitable for scholarly communications?


	The manuscript is understandable but requires moderate to substantial language editing before publication. Issues include:

· Long and overly complex sentences

· Occasional grammatical errors

· Repetitive phrasing

· Informal or narrative tone in some sections

· Minor typographical errors

Professional proofreading or academic language editing is recommended to improve clarity, conciseness, and scholarly tone.
	

	Optional/General comments


	· The manuscript presents a meaningful and relevant review, but it is overly descriptive in several sections. A more critical synthesis of literature would strengthen the scholarly contribution.

· Consider adding a clear methodology section explaining how literature was selected and analyzed.

· Some sections (especially Introduction and Section 2) are too lengthy and could be condensed.

· The future perspective on AI/IoT is promising but should be better linked to chemistry pedagogy rather than general technological optimism.

· Figures related to the author's personal teaching tools (pen tablet, molecular models) may be less essential for a review article and could be reconsidered unless strongly justified.

· Minor formatting inconsistencies exist in citations and references.
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	Are there ethical issues in this manuscript? 


	NO.

	

	Are there competing interest issues in this manuscript?
	NO.
	

	If plagiarism is suspected, please provide related proofs or web links.
	-
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	I declare that I have no competing interest as a reviewer.
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