Dear Editor,
Thank you for giving us the opportunity to improve and resubmit our manuscript “Analysis of mathematics education from a STEAM approach at secondary and pre-universitary levels: a systematics review”. Please find enclosed the revised manuscript for further consideration.
The manuscript has been revised according to the comments raised by the reviewers to the best of our ability. We have used track changes function in Microsoft Word, in order to make changes easily visible for editor and reviewers.  Please find a detailed reply to the reviewer comments attached with this revision. 

We would like to thank the reviewers for the constructive and competent criticism, and we hope that our manuscript will be acceptable for publication in Journal of Technology and Science Education.





















Response to the reviewer C
The manuscript has been revised according to the comments raised by the reviewer to the best of our ability. We have used track changes function in Microsoft Word, in order to make changes easily visible for the reviewer.  We would like to thank the reviewer for the constructive and competent criticism.

1. Content:
The objectives, written as research questions, are unclear. The questions refer to very broad topics and their description is not limited to mathematics. This is clearly a major flaw in the text. In addition, the questions are very broad; in my opinion, they pose very ambitious questions, not very specific, which do not allow to go deeper or to make valuable contributions. 
We totally agree with you in this regard. In this sense, the research questions have been defined again, focusing the study objective on the teaching-learning of mathematics in the STEAM field. Furthermore, the justification for these questions has been indicated in the introduction, indicating the 5 study groups on which we have relied to answer them and the gaps that have been found in literature reviews that have been analyzed (lines 126 to 241).

The conclusions raise rather obvious issues in general.
Indeed, as you rightly state, the conclusions are quite general and have not been correctly specified. In this sense, in the first paragraphs of this chapter a brief contextualization of the STEAM framework has been added and from lines 669 to 714 the main conclusions drawn from the review have been written in detail.
In the introduction, it would be necessary to expand the literature review in relation to the STEAM approach aimed at the acquisition of mathematical competencies. A general discussion of mathematics learning and a general approach to the benefits of STEAM is raised but no specific information on STEAM for mathematics learning is provided. This is very important to improve sections such as the discussion of results.
In response to your suggestion, the theoretical framework in relation to the STEAM methodology has been expanded and the importance of highlighting the role of mathematics in this approach has been justified in more detail. In particular, in lines 59 to 68 a justification is given as to why it is necessary to introduce changes in the current educational model and from lines 71 to 79 the importance of interdisciplinarity in the STEAM approach is argued. A new figure created by the author is introduced between lines 115 and 125 (figure 1) in which the main lines of action of STEAM education are indicated. Lines 26 to 34 have been removed because they referred to reports that have recently been updated. The updated content of the OECD 2023 has been included in lines 37 to 38 and 59 to 62.

2. Degree of novelty or originality
Novelty is provided in the results related to the contribution of technology and two specific issues, one on methodology and the other on assessment. But in general, the degree of novelty provided is small. This is related to the breadth and lack of specificity of the research questions posed.
We agree with you in what you say. As I have previously mentioned, the areas of interest have been justified in the introductory chapter (lines 187 to 236) and special emphasis has been placed on the study group dedicated to training programs in STEAM education in mathematics. After a new search, new more current and innovative articles have been added to the review that have been analyzed in the discussion and results (lines 401-405; 443-446; 441-443; 460-469; 491-497; 518- 525).
3. Estructure of paper:
In general, the structure is correct, the PRISMA model is adequately followed, and the steps are adequately explained.  A table explaining which articles have been used to answer each of the questions is missing, since a classification of the papers is mentioned, but it is not shown. 
We appreciate your suggestion. A new table has been added (table 4, page 18-19) which indicates a summary with the main results obtained from the research questions and including the articles that have been taken into account to answer them. In addition, a detailed explanation is included between lines 544 and 632 answering each of the research questions posed based on the groups of studies analyzed. A new figure is included that summarizes the procedure to follow to apply STEAM activities.
The fact of using STEAM education as a search word may have artificially biased the
results, since many papers do not talk about STEAM education, they name STEAM or STEAM project....
Following the suggestion, a new search was carried out in the same databases including "project steam" or "steam" in titles, abstract and keywords, thus increasing the number of articles. After screening again according to the PRISMA model, it was decided to include four more articles in the review; 3 of them current and 1 from last year that was not taken into account in the previous review. For this reason, the table of search equations, the flow diagram and table 3 in which the analyzed documents are summarized have changed and new results have also been added in the lines 401-405, 443-446, 441-443, 460-469, 491-497, and 518- 525.
4. Qualilty of text:
The quality is correct.
Thank you for properly assessing this aspect.
5. Reviewer’s general opinion and comments:
The systematic review presented provides little novelty given the breadth of the topics to be evaluated, with only 15 papers evaluated. The number of studies would be adequate to deal with more specific questions, but since they are so general, conclusions are obtained that provide little novelty.
As suggested, the research questions have been specified and 4 more articles have been added to the review after the new search. We hope to have resolved this section thanks to your suggestions. 
It would also be interesting for the work to be based on previous systematic reviews on the subject of STEAM education or STEAM education in science.
In this regard, some of the previous systematic reviews on STEAM education from recent years have been analyzed (those that we have considered most relevant and that provided us with more information for what we want to discuss here). After this analysis we have justified in the introductory chapter what we can contribute as new based on the weaknesses observed in the analyzed reviews (lines 126 to 167).
It is also very important that the final part include the limitations of the study and propose specific lines of future research.
As suggested, a new chapter has been added with the limitations that we have found in our analysis and justifying possible future lines of research (lines 715 to 751).






















[bookmark: _Hlk152599978]Response to the reviewer D
The manuscript has been revised according to the comments raised by the reviewer to the best of our ability. We have used track changes function in Microsoft Word, in order to make changes easily visible for the reviewer.  We would like to thank the reviewer for the constructive and competent criticism.

1. Content:
The manuscript presents an interesting, relevant, and useful subject matter.
Thank you for properly assessing this aspect.
The overall objective of the paper is not clear, and the research questions are raised in the introduction but not developed in the discussion.
We totally agree with you in this regard. In this sense, the research questions have been defined again, focusing the study objective on the teaching-learning of mathematics in the STEAM field. Furthermore, the justification for these questions has been indicated in the introduction, indicating the 5 study groups on which we have relied to answer them and the gaps that have been found in literature reviews that have been analyzed (lines 126 to 241).
As you suggest, after analyzing and discussing the articles included in the review, the research questions posed in the introduction have been answered (lines 544 to 632). A new table has been added (table 4, page 18-19) which indicates a summary with the main results obtained from the research questions and including the articles that have been considered to answer them.
The theoretical approach in the introduction is interesting but requires a more up-to-date literature review. It is not necessary to include country-specific legislation, as it does not allow generalisation to the rest of the scientific community, it is more interesting to include more global guidelines or recommendations, OECD, for example.
In response to your suggestion, the theoretical framework in relation to the STEAM methodology has been expanded and the importance of highlighting the role of mathematics in this approach has been justified in more detail. In particular, in lines 59 to 68 a justification is given as to why it is necessary to introduce changes in the current educational model and from lines 71 to 79 the importance of interdisciplinarity in the STEAM approach is argued. A new figure created by the author is introduced between lines 115 and 125 (figure 1) in which the main lines of action of STEAM education are indicated. The updated content of the OECD 2023 has been included in lines 37-38 and 59-62.
The contribution of the review provides interesting results, but they are not correctly explained, the 5 groups of studies described include interesting results and the works analysed are current and interesting.
We are very grateful that you found our contribution interesting. An attempt has been made to explain the objective of the review more clearly. For this reason and as already mentioned before, the research questions have been redefined and some of the previous systematic reviews on STEAM education from recent years have been analyzed (those that we have considered most relevant and that provided us with more information for what we want to discuss here). After this analysis we have justified in the introductory chapter what we can contribute as new based on the weaknesses observed in the analyzed reviews (lines 126 to 167).
2. Degree of novelty or originality
The results of the review are original, yielding interesting information on didactics related to the use of the current STEAM approach.
Thank you for properly assessing this aspect.
3. Estructure of paper:
The organisation of the manuscript is adequate, the introduction follows the PRISMA 2020 model recommended for these reviews, the discussion, results and conclusions are included, and the figures correctly express the information included.
Thank you for properly assessing this aspect.
A new search was carried out in the same databases including "project steam" or "steam" in titles, abstract and keywords, thus increasing the number of articles. After screening again according to the PRISMA model, it was decided to include four more articles in the review; 3 of them current and 1 from last year that was not taken into account in the previous review. For this reason, the table of search equations, the flow diagram and table 3 in which the analyzed documents are summarized have changed and new results have also been added in the lines 401-405, 443-446, 441-443, 460-469, 491-497, and 518- 525.
4. Qualilty of text:
The text includes very short paragraphs and abuses the use of the full stop, which, especially in the introduction, makes it difficult to follow the continuity of the ideas expressed. 
As suggested, I have lengthened the paragraphs and sentences a little more without overusing the points. It has been applied to all text.
The references included in the introduction should be updated with a more current bibliography in order to justify the objective, the research questions and the 5 areas of interest outlined in the abstract and set out in the manuscript.
Thank you for your suggestion. More current bibliography has been added in the justification of the research questions and study groups (lines 59-86; 71-79; 126-167).
It is also necessary to include a small review of previous systematic review work on the subject of STEAM, in order to justify the contribution of this new work.
In this regard, some of the previous systematic reviews on STEAM education from recent years have been analyzed (those that we have considered most relevant and that provided us with more information for what we want to discuss here). After this analysis we have justified in the introductory chapter what we can contribute as new based on the weaknesses observed in the analyzed reviews (lines 126 to 167).
I do not see the need to include legislation of any kind in a manuscript of this nature.
Lines 26 to 34 have been removed because they referred to reports that have recently been updated. The updated content of the OECD 2023 has been included in lines 37-38 and 59-62.
5. Reviewer’s general opinion and comments:
The proposed systematic review follows a methodology in line with what is required for these cases, includes some interesting and current results in their own right, but has a number of weaknesses:
· The introduction does not include a literature review that justifies the objective, the research questions and the 5 areas of interest outlined in the abstract and set out in the manuscript.

Indeed, as stated, the research questions were too general and the 5 study groups that were to be analyzed were not correctly justified. To solve this, the research questions have been redefined, making them more specific, the theoretical framework has been expanded to justify the reasons for these questions and the study questions have been defined based on the bibliography analyzed.

· The methodology used requires some clarification in order to be more clearly understood. For example regarding the search procedures or the inclusion or exclusion criteria or the dates of the database searches.

A new search was carried out in the same databases including "project steam" or "steam" in titles, abstract and keywords, thus increasing the number of articles. After screening again according to the PRISMA model, it was decided to include four more articles in the review; 3 of them current and 1 from last year that was not taken into account in the previous review. For this reason, the table of search equations, the flow diagram and table 3 in which the analyzed documents are summarized have changed and new results have also been added in the lines 401-405, 443-446, 441-443, 460-469, 491-497, and 518- 525. It has been indicated on line 258 when this search was carried out.

· The results and discussion provide a very interesting source of information, but are not explained in accordance with the objectives and research questions presented in the paper. Thus it becomes an independent part of the manuscript describing 5 (very interesting) study groups, but not previously justified.
We totally agree with you in what you say. For this reason, after analyzing the 5 groups of studies considering the articles included in the review, we proceeded to answer the research questions that, together with the previous analysis of the areas of interest, are the objective of our review. 
An attempt has been made to justify the research questions and study groups based on their suggestions.
Regarding the conclusions, in the first paragraphs of this chapter a brief contextualization of the STEAM framework has been added and from lines 669 to 714 the main conclusions drawn from the review have been written in detail.
(*) A new chapter has been added with the limitations that we have found in our analysis and justifying possible future lines of research (lines 715 to 751).




