Reviewers' comments/requirements and authors' responses October 2014
	
	Comments/requirements
	Authors' response to requirements

	
	Reviewer A

	1
	I don't find it well motivated and supported by the theoretical material.
Similar comment later in review: There is ample room to expand the theoretical discussion, define the constructs of the model and ground it within existing literature.
Concluding sentence of the review: I encourage the author(s) to rethink their presentation of the work, grounding it more clearly in existing literature and describing all aspects of the study clearly and in sufficient detail. 
	The framework emerged from theory and is grounded in the literature.  Due to space limitations, many literature sources were not discussed in the original version, but were merely listed as references in Table 1.
The editor granted permission to lengthen the article (appreciated), so Section 5 on the synthesis of the MUUX Framework has been extended. Material from the main literature sources has been elaborated in discussions.  The constructs of MUUX-E have been defined diagrammatically (Figure 5 in Section 5.1) and further theoretical material has been added (Section 5.2 Evaluation categories).
See also the extension to Section 4.2 on the research design used in the synthesis. This details the sequence of the processes used.
Note that the evaluation framework is now called MUUX-E (instead of MUUX) to highlight its educational context. 

	2
	The article lacks flow between sections, with issues raised without then being addressed:

For example, Section 3.1 ends referring to the importance of pedagogical requirements, but this issue is not taken further.
	We trust this problem has been eliminated, but let us know if other sections lack logical flow.
Regarding pedagogical requirements, pedagogical criteria are included in the Framework in the categories 'Web-based Learning' and 'Educational Usability', as indicated in Table 1 and discussed in Section 5. The entire framework, down to sub-criterion level, is in Appendix A.  A linking sentence has been included at the end of Section 3.1 to improve flow. 

	
	Section 2 should be merged into Research Design and Methodology 
	We considered this comment and, with due respect, decided to retain Section 2 separately as 'Background' to contextualise the research. It has been strengthened, restructured and re-sequenced. The original Section 2.1 (now 2.2) and Section 2.2 (now 2.1) have been retained and extended, while Section 2.3 on m-LR has been incorporated.

‘Frameworks’ providing extra background information, suggesting justification the need for an evaluation framework. 

	
	Section 4.5 is not required 


	Section 4.5:  The concept of ethics has become a sensitive issue. One of the authors recently submitted an article to another journal. Although ethical aspects had been addressed in that research, they were not mentioned in the submission.  A reviewer voiced major concern, assuming ethics had been overlooked. With this experience in mind, we feel Section 4.5 is important. 

	
	Section 5 should be merged and developed from the Literature Review to give it motivation and a theoretical grounding


	Thank you for this suggestion. The text of Section 5 on synthesising MUUX-E has been greatly extended.  It is augmented by Figure 5, providing a conceptual outline of the structure and foundations of MUUX-E. Section 5.2 entitled 'Evaluation Categories', details the categories, motivating their incorporation and strengthening the theoretical grounding of the research. 
Section 3 remains a 'Literature Review'. It defines fundamental concepts related to the mobile context, but it is not part of the synthesis of MUUX-E.

	
	Sections 7.1-7.3 should be in a separate Discussion section.

Conclusion - the Conclusion should consist of a summary and recommendations.
	In response to this advice, the original Sections 7.5 and 7.6 have been moved to a new Section 7 called 'Discussion and Reflection'. The 'Conclusion' is now Section 8, where the research questions are revisited; theoretical and practical contributions are summarized; and recommendations are made.

	3
	The contribution is diluted by the inclusion of the evaluation study and the article would be better if the framework was the sole focus, thoroughly discussed and supported by existing literature.
Later – see Row 7a and 7b: The reviewer refers to the evaluation, mentioning 'issues with the presentation of the evaluation', and making suggestions.
In final paragraph of Review A: I do think the MUUX framework has value and the application in the evaluation of m-LR would be a valuable contribution.
	This comment refers to Section 6, 'Application of MUUX-E', which outlines an evaluation (Study 4 in Figure 4) of the m-LR environment. The reviewer suggested this could possibly be omitted. However, the iterative approach to evaluation is part of the DBR methodology and applications of MUUX-E led to to adjustments both to the MUUX-E Framework (theoretical outcomes) and to versions of m-LR (practical outcomes).  The researchers believe that the evaluation demonstrates an outcome of using the Framework and is an inherent part of the article. 
The reviewer now appears to feel that the evaluation should be included.  

See 7a and 7b where cognisance has been taken of reviewer’s suggestions
The reviewer believes that Section 6 should remain. Our modifications to the evaluation are indicated in 7a and 7b in this table. 

	4a
	I find much of the discussion too short and superficial, failing to delve into the theoretical issues which make this an interesting research area. In many cases statements or choices are made without justification or discussion of the implications 
	The addition of Section 5.1 'Evaluation Categories' addresses the content of MUUX-E in greater detail, referring to the literature sources that contributed to the rationale. 

	4b
	For example, in Section 4.2, what are the factors making existing frameworks unsuitable?
	An extensive literature review was the foundation of this study, contributing to the framework, categories, and criteria. Section 2.2 has been greatly extended,  and now provides a synopsis of five existing frameworks/approaches to m-learning. It identifies a gap and supports the need for MUUX-E. 

	5
	The full model, including sub-criteria, should be included as an Appendix for completeness.
	Done. See Appendix A.

	6
	I would suggest that the concept of 'as-lived experiences' (McCarthy & Wright, 2005; Winograd & Flores, 1986) also be investigated for additional inclusion/reference within the framework. I believe this fits well into the user experience category.
	A thorough review of the model proposed by McCarthy and Wright (2005) has enriched the researchers’ understanding of user experience. Thank you. This source was discussed in Section 3.5 and has been included in Table 1, supporting the following criteria: 25: Emotional issues; 29: Needs; and 31: Satisfaction. The book by Winograd and Flores (1986) is well known to one of the authors. Unfortunately the copy in our institution has been lost and searches at three other institutions were unsuccessful. Instead, the work of Don Norman (1998), “The Invisible Computer”, was cited in Section 3.5 Recommendations by Norman have been mapped to criteria in Table 1.

	
	I find two issues with the presentation of the evaluation:

	7a
	First, the small sample makes quantitative data difficult to evaluate. For instance, could it be that students reported more errors because there were more students? 

What type of errors were identified and were they all considered valid?

	The entire cohorts from two different campuses were used in the study. The number of experts (five), reflects Nielsen’s recommendation that between 3 and 5 experts should be able to identify most of the issues. The reported problems were consolidated into a list of unique issues, rather than a total of all reported problems. A natural expectation would be that the experts would find more unique problems than the users. This was not the case. Instead, the students who tend to be IT- and digital-savvy users, found more problems. Please see the discussion of this in the last paragraph of Section 6. The study suggests paradoxically that Nielsen’s recommendation may not be valid for m-learning studies.
The term 'errors' was replaced with 'problems'. Thematic analysis of unique incidences of problems reported by experts and students was undertaken, leading to eight themes, all of them valid. Table 3 has been added to illustrate a small section of qualitative analysis. Although wording of participant feedback differed, the reported problems were repeated across the samples. 

	7b
	Figures 3 & 4 present the same data as Table 2. Is there a need to include them? 

Including qualitative findings could address some of these issues. 

Secondly, the evaluation would be clearer if m-LR was described in more detail. At present the reader has no indication of its scope and thus it is difficult to put the MUUX framework and evaluation data into perspective.
	We agree: It was redundant to present the same data in different formats.  Instead, new material has been added.
An excerpt and brief discussion based on the thematic analysis of problems has been included to report some qualitative findings (Table 3). 
Agree. The fact that we could lengthen the article gave space to describe the scope and features of m-LR. This is done in Section 2.3, along with two screen prints (Figures 1 and 2).

	7c
	Despite the above comments I do think the MUUX framework has value and the application in the evaluation of m-LR would be a valuable contribution.  I encourage the authors to rethink their presentation of the work, grounding it more clearly in existing literature and describing all aspects of the study clearly and in sufficient detail. 
	Done. We hope the additional content has strengthened the presentation of MUUX-E's theoretical underpinnings. The permission to add more pages to the original 10 (which we thought was SACJ's limit), made it possible to do more justice to this extensive piece of work. 

	9
	Articles to be consulted:

http://dl.acm.org/citation.cfm?id=1342349
http://www.amazon.com/Understanding-Computers-Cognition-Foundation-Design/dp/0201112973
	Please see Row 6.


	
	Reviewer B

	10
	The methods used in collecting the categories for MUUX could have been explained more clearly.
Later: One would like to know how the researchers went about identifying and choosing existing frameworks to incorporate.
	See response in Row 1 of this table, referring to Sections 4.2 and 5, which have been extended. Section 4.2 introduces the concept of an evaluation framework, explaining that existing multi-category frameworks were perused, then literature studies were conducted on single facets and features relevant to evaluation. The researchers thus approached the complex task of defining categories for mobile learning via various lenses. Note also the summary in Section 2.2 that justifies generating MUUX-E.  

	11
	 ...would have liked to see at least an extract from the questionnaire and the criteria as given to the experts.
	The entire MUUX-E Framework is in Appendix A. 
In Section 6, we explain that the questionnaire was generated by mapping criteria/subcriteria of the Framework to questionnaire items. An extract from the heuristic evaluation questionnaire is in Appendix B, showing 'Category 5: UX Criteria associated with mobile learning and mobile learning technology', Criteria 25-31.

	12
	It was mentioned in the paper that the practical part of the research was only described briefly as a detailed discussion would follow later. However, being incorporated as the 2nd research question, one would expect at least a more detailed explanation of the methodology.
	Section 4.3 and Figure 4 present the iterative evaluation process, involving several studies – including the main study, Evaluation Study 4. The findings of each study led to improvements in the next version of m-LR. Section 4.4 gives the research methods used in the evaluations – heuristic evaluation and a questionnaire survey among learners. Section 6 on the application of MUUX-E in evaluating the last version of m-LR in Evaluation Study 4, has been more than doubled. The expert evaluators are described and discussion of quantitative and qualitative data has been expanded. 

	13
	I did have a problem with the first recommendation, however. One almost asks: 'Where did this come from?'. Although it is most probably true, there is no indication in the paper that this conclusion can be made based on the research done.
	This recommendation was deleted and replaced with one recommending the use of MUUX-E as a customisable template, underpinned by theory, that can be used in evaluating mobile learning applications in tertiary education contexts.

	14
	The end of the paper was stretched out a bit too much. When one reaches the conclusion, the general expectancy is that the paper is nearing its end. Here (after the recommendations, which needed to be there) the "Reflections' as well as a 'Finally' still followed. Because the content is valid, I would suggest that these sections be included in the Conclusion section.
	Reviewer A advised having a separate 'Discussion' section, with the 'Conclusion' consisting only of a summary and recommendations – see Row 2. The 'Reflections' and the 'Finally' have been migrated to this section 'Section 7, 'Discussion and Reflections'.  Revisiting Res Q's and Recommendations remain in 'Conclusion', now Section 8. 


	
	Reviewer C

	5
	I suggest taking off 'and learning features' from the title. Learning features can be part of the m-learning that are factors contributing to usability and user experience. 
The author also acknowledges this in section 4, research question 1, 'What categories and criteria should be included in a usability and UX evaluation framework for m-learning environments'.
Later: The author may need to elaborate on the difference between interface usability and educational usability, this is not as clear. Making use of supporting references will be of valuable importance.
	MUUX was designed specifically for educational contexts where mobile technology is used to enhance learning experiences. To clarify this, we renamed MUUX, calling it MUUX-E to distinguish it from evaluation frameworks in other domains, e.g.: e-health, finance, e-retail, etc. 'Learning features' are a central focus and are broader than the factors in the m-learning category. Categories 2 and 3 in Table 1 show that general educational aspects are important (e.g. supportive navigation, appropriate pedagogy in the learning content, supplementary media, objectives and outcomes, error diagnosis, feedback, etc).  These are characterised by pedagogical affordances and challenges that are not unique to m-learning. 
See Section 5.2. 'Evaluation Categories' with additional discussion on the nature of the categories. The title of the paper has also been adjusted to explicitly include 'criteria'. 

See Section 5.2, point 3 on 'Educational usability', which mentions how it differs from conventional usability. Furthermore, Appendix A with the full MUUX-E Framework, including all the criteria and sub-criteria, distinguishes between these two aspects of usability. 

	16
	The holistic nature of the proposed MUUX is not convincing that it will be able to wholly evaluate all the aspects of m-learning environments. 
“Learning environment" is too broad and it may be prudent for the author to specify the components of m-leaning environment that are covered within the scope of the paper.
	We concur. The word 'holistic' is risky and has been removed. 'Comprehensive' is more appropriate. It is explained  in Section 2.1, point 1, as a multi-facetted approach that integrates different perspectives into a single evaluation framework 

See response in Row 7b, explaining that the components and features of the m-learning environment, m-LR, are described in Section 2.3. 

	21
	The following aspects are not clearly reflected in the abstract: 

· The research methodology / procedure followed in synthesising the framework. 

· The benefits of using the framework 

· The target users of the framework

· How the people will use the framework 
	The word restriction limits detail in the abstract. An attempt has been made to touch on some of these aspects.


	22a
	Research Method: The author should clearly mention the methodology that they followed to develop the framework. 
	Please refer to Row 1 and Row 10 in this table, particularly Row 10. In the context of a definition of evaluation framework, Section 4.2 introduces the methodology used to synthesise MUUX-E, while Section 5 articulates the actual synthesis, category by category.

	22b
	The work of 1) Becker, Knackstedt and Pöppelbuß (2009); 
2) de Bruin et al. (2005), may be good reference points. 

A clear articulation of the procedure followed to develop the framework will be of great value and contribution to the readers. 
A diagrammatic presentation of the process that was followed to develop the framework will be appreciated. 
	The suggested references were acquired and reviewed for applicability:

1) Becker, Knackstedt and Pöppelbuß (2009) propose a framework for continual evaluation and assessment (processes that measure capability), a gap analysis rationale that is applicable in the IT in business domain. Whilst MUUX-E is appropriate for gap analysis evaluation, this is not its purpose in the context of this study. 

2) de Bruin et al (2005) propose a waterfall/iterative phased approach (from scope to deployment), similar to the approach used for artefact development in this research – see Figure 4 for a comparative strategy. MUUX-E, however, is not a methodological framework – it prescribes evaluation criteria rather than phases and steps. 

Please refer to Rows 1, 10, and 22a which address development of the evaluation framework. After discussing the five categories in the MUUX-E Framework, Section 5 explains the process of synthesising categories, criteria and sub-criteria, supported by literature sources. 
See Figure 4 (a conceptual representation of the DBR process with m-LR and MUUX-E as outcomes); Table 1 (a concise overview of MUUX-E); and Appendix A (detailed version of MUUX-E).


