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Abstract

Paper aims: This study identifies fundamental characteristics for developing a paper-based thesis (PBT), providing some
recommendations to researchers who decide for this academic research report.

Originality: This paper contributes to the literature by providing guidance to develop PBTs, which has been attracting
researchers’ interest because it demonstrates publication capacity and potential as a researcher. Additionally, it is still not
entirely clear which issues and countermeasures researchers should address when choosing the paper-based structure.

Research method: The authors searched for articles of PBTs already published, institutional documents (e.g., regulations
for conducting PBTs in Brazil and abroad) and journal papers concerning this subject. A content and document analysis
were conducted in the papers and PBT internal regulations, respectively.

Main findings: Results indicate five main factors that impact the success of a PBT approach: (i) the initial planning for
this academic model; (ii) alignment between the articles and the thesis/dissertation; (iii) research design construction;
(iv) copyrights requirements; and (v) issues regarding co-authorship. Based on that, the study also builds some guidelines
to structure a robust PBT.

Implications for theory and practice: Our recommendations might be meaningful to scholars and researchers bring more
theoretical, empirical, and structural robustness when developing a PBT final document.
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1. Introduction

Pressure for publications has been growing in the academic environment. Consequently, there is also an
increasing interest in the development of the paper-based thesis (PBT); this interest is growing because of the
competition in the academic research sector, which is continuously rising, with more candidates disputing for
decreasing funding resources (Rowland, 2017; Jowsey et al., 2019). Australia, South Africa, and some European
countries (e.g., England and Ireland) have led this process, while this is an uncommon model in the United States
of America and Canada (Robins & Kanowski, 2008; Haq et al., 2016; Mason, 2018; Frick, 2019). There is an
increasing impetus to publish during doctoral and master’s candidature, and research performance commonly
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determines university funding and doctorates with publishing experience become better positioned (Jackson,
2013); i.e., publication output considerably affects academic selection and promotion, access to further research
funding and professional opportunities (Kamler, 2008). Accordingly, the PBT has been attracting interest and
gaining importance for contributing to the competitiveness and recognition by the researchers along the time
(Taylor, 2001; Robins & Kanowski, 2008; Pretorius, 2017).

A paper-based thesis consists of a research work at the master’s or doctoral level, presented through a set of
academic articles (submitted, accepted for publication, or published) developed by the candidate. This document
embeds a comprehensive text about a research as a whole; nevertheless, several models are being adopted, according
to the criteria established in each institution (Peacock, 2017). There are different taxonomies utilized for PBT
(Haq et al., 2016): (i) thesis as a series of papers/articles; (i) thesis as a collection of papers/articles; (iii) thesis by
papers/articles; (iv) thesis by publications; (v) integrated format; (vi) hybrid thesis; and (vii) continental model.

However, it is not yet entirely clear which issues and countermeasures academics should address when opting
for preparing a PBT. The lack of studies pointing out recommendations for PBT may imply in scientifically
limited academic works when they are developed in this structure (Peacock, 2017). Consequently, there is still
an underperformance in terms of publication output as well as in the developed paper-based thesis (Jackson,
2013). The previous author underscores that workload pressures, lack of confidence (by candidates), poor
infrastructure, and lack of motivation are some of the reasons for Australian academics lacking robust results in
publishing. Such motifs are similar to what occurs in other contexts, such as in emerging economies like Brazil.

As argued by Haq et al. (2016), there is no global consensus on this model of thesis or dissertation and
considering only the Australian scenario — where they conducted their research - there is a wide variety of
approaches in universities regarding academic research in the paper-based model. For instance, in Brazil, paper-
based thesis still raises questions regarding how to carry it out, as well as concerns about the structure of the
final document in terms of consistency, co-authorship (with other candidates and the supervisor), and copyright
permissions. Based on those arguments, this study formulated the following research question:

e How to build a more cohesive, coherent, and robust paper-based thesis (PBT) in terms of structure, consistency,
and quality?

This study then examines graduate programs and universities regulations for PBT. 1t also points out the main
characteristics and requirements for a robust and well-structured PBT by offering some recommendations to
researchers who will choose this model to build their research final documents, and then contributing to filling
that gap. Moreover, this work identifies possible benefits and challenges in conducting PBT. Next, section 2
describes the research methods and procedures adopted to carry out the study. Then, section 3 presents the
results of this work, followed by a discussion of the investigated contents. Finally, section 4 draws the main
concluding remarks, limitations, and future research possibilities.

2. Research methods

This section divides the methodological procedures to develop this work into methods for data collection
and data analysis sub-sections.

2.1. Procedures for data collection

To conduct this study, the authors focused mainly on secondary data, initially by searching for national and
international institutions, as well as graduate programs, which have specific standards and internal documents
concerning dissertation and thesis writing. Scopus database was then searched by using strings related to
Hagq et al. (2016) ‘s taxonomies (e.g., ‘paper-based thesis’; ‘article-based thesis’; ‘publication-based thesis’; ‘thesis
by publications’; ‘thesis as a series of papers’; ‘thesis by publication’; ‘hybrid thesis’; and others).

All keywords abovementioned were combined with ‘guidelines’ (using AND as logical operator), as follows:
“guidelines” AND (“paper-based thesis” OR “article-based thesis” OR “thesis by publication” OR “thesis as a
series of papers” OR “thesis as a collection of papers” OR “thesis by papers” OR “hybrid thesis”). When using
this exact search string, one of the authors found out only four documents (three articles and one book, with
no access of its content). Then, when removing the “guidelines” keyword, search resulted in 25 documents.

The authors used the same strings to search for documents in Google in order to find standards and regulations
that offer guidelines for paper-based thesis in Brazilian and overseas universities, to examine what are the most
fundamental requisites when publishing a PBT. After filtering the search results, for PBT regulations, the authors
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retrieved 30 different guidelines from many Brazilian and overseas universities, graduate, and graduate schools.
The authors examined those regulations exhaustively until no more novel evidence could be found both in
guidelines and papers. Table 1 summarizes the results of each document search in Scopus.

Table 1. Search results in the Scopus database (conducted in April 2020).

Strings Documents recovered

1. “Guidelines” AND (“paper-based thesis” OR “article-based thesis” OR
“thesis by publication” OR “thesis as a series of papers” OR “thesis as a
collection of papers” OR “thesis by papers” OR “hybrid thesis”)”

Four documents: three articles and one book - Gustavii (2010);
Sharmini et al. (2015); Pretorius (2017); Merga et al. (2019)

2. “paper-based thesis” OR “article-based thesis” OR “publication-based
thesis” OR “thesis by publication” OR “thesis as a series of papers” OR
“thesis as a collection of papers” OR “thesis by papers” OR “hybrid
thesis”

Twenty-five documents recovered, 10 of them removed from the search
(not aligned with the research subject, duplicates, or unable to get
access to the document; 15 articles examined:

Abdolmalaki et al. (2018); Breimer & Mikhailidis (1993); Guerin
(2016); Pretorius (2017); Mason & Merga (2018a, b); Mason et al.

(PS - “guidelines” removed from the string) (2020a, b); Merga (2015); Merga et al. (2019, 2020); Nethsinghe &
Southcott (2015); Odendaal & Frick (2018); Sharmini & Kumar (2018);
Sharmini et al. (2015)

In the case of national graduate programs, the authors firstly sought regulations that provided guidelines
for paper-based thesis, focusing on production engineering courses and, subsequently, engineering courses
in general. Secondly, the researchers expanded the search prospecting for academic documents, guidelines,
and standards from other areas. This search broadening was carried out because not all graduate or graduate
engineering programs have specific documentation for PBT. These programs usually follow the general normative
guidelines of their institutions. Moreover, to expand the analysis, the authors recovered 30 internal regulations of
graduate programs overseas and in Brazil, aiming at comparing the Brazilian context with what the international
institutions establish, towards a more consistent body of knowledge to outline relevant recommendations.

2.2. Data analysis

After data collection, a content analysis of the documents was performed, particularly in the articles retrieved
on the subject (PBT), and a document analysis in the internal regulations of the institutions with undergraduate
and graduate programs. The study carried out the content analysis following combined guidelines by Miles &
Huberman (2014) and Bardin (1977), namely:

e QOrganization of the recovered documents: initially, researchers separated data into scientific articles and resolutions/
guidelines from graduate programs that offer the option of paper-based thesis. Then, it was possible to conduct
a more robust analysis to separately identify what each type of document presented as a basis for PBT;

e Data analysis and categorization: this step separated the results and considerations/recommendations found out
in articles and resolutions in Brazil and abroad;

® Inference: based on the evidence found out in literature and institutions’ regulations, the authors inferred the
fundamental aspects of this structural model, proposing recommendations when developing PBT. Those guidelines
assess contents (e.g., features related to the introduction, methods, and conclusions) and structure issues, which
refer to concatenating the parts of the final thesis document.

Having described the research methods, attention is turned to the findings presented next.

3. Results and discussion

From the analysis of the internal regulations of graduate programs in production engineering and other
engineering courses, this work notes implications on the decision to conduct a PBT. The next sections present
these implications and recommendations.

3.1. Thesis by publication: planning and structuring

The first relevant aspect to consider is the initial decision regarding the thesis model. When planning a
research, whether at the master’s or doctoral level, it is essential to define as early as possible (preferably, in
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the first months of research) if the candidate will conduct the PBT structure. By starting with this model, the
master’s or doctoral candidate establishes, in advance, all steps and activities in the research project schedule,
which is - or should be - the starting point for any master’s or doctorate. Victoria University (2020) guidelines
points out that the project gates and milestones must reflect how planned work and publication outputs will
enable the thesis to be completed within the standard doctoral degree period. Additionally, the University of
Reading (2016) draws that this structure may not be suitable for projects where publishable results come near
the end of the three years.

Nevertheless, the scenario might change during the candidate’s course, which may demand modification in
thesis format. 1t may occur because the candidate did not or will not achieve the planned schedule of producing
publications and getting them accepted for publication, so one can judge more appropriate to produce a thesis
in the standard format (Victoria University, 2020). Alternatively, the same reference states that it may be that
many papers have been written and accepted for publication in the course of the candidature to date, and
the supervisor/s and candidate consider that it would be advantageous for the thesis submission to be able to
directly incorporate these by changing from the standard to the paper-based thesis. For instance, suppose a
doctorate student that initially planned his/her thesis in the traditional format, because the graduate program
where he/she studies does not permit PBT. Afterwards, the graduate program takes a new decision that allows
PBT. Then, the student may choose, in agreement with his/her supervisor, to change to the PBT structure.
Thus, some document features might change. This could bring about benefits such as: faster writing of the
thesis (Breimer & Mikhailidis, 1993; University of Reading, 2016), more opportunity to enhance writing and
selecting journal, and responding to reviewers’ comments skills (University of Reading, 2016), and potential
future visibility of the research work.

On the other hand, difficulties may arise. The structure change during the doctorate demands a better
connection among the articles. Although the papers might have some interrelationship, it had to be better
stitched, since the research student did not foresee his/her thesis by papers development in the early stages of
the doctoral research. Moreover, it is necessary to work with more emphasis on the research methodological
articulation among the articles: objectives, research problem, and, more generally, the discussion, contributions,
and conclusions of the thesis as a whole. This effort is needed because structuring and carrying out the thesis
as a collection of articles is not about merely binding the papers and writing an introduction and conclusions
sections, as one may think. The final paper-based thesis document must be a cohesive, coherent, integrated, and
robust piece of work, where each paper contributes to the overall thesis, as recommended by the University of
Reading (2016), the Queensland University of Technology (2014), the Western Sydney University (2016), and the
Graduate Program of Production Engineering from the Federal University of Santa Catarina (PPGEP-UFSC, 2018).

3.2. The Introduction chapter

In general, the introductory chapter is relatively similar in a traditional and paper-based thesis (Abdolmalaki et al.,
2018). A synopsis of each research paper and claim for the novelty of research/paper was identified as steps for
the PBT’s introduction. The authors argue that the reason for those inclusions was that a PBT needs to draw
short summaries of each article and lay claims to the novelty of the mentioned manuscripts. Additionally, “[...]
providing insights into each paper that have been compiled in the thesis and laying claims to the uniqueness of
the research demonstrate the scholarship of the article-based thesis writers” (Abdolmalaki et al., 2018, p. 120).
Moreover, the University of Reading (2016), Faculty of Nursing - University of Alberta (2015), and the University
of New England (2015) outline the importance of showing the link among the papers, as well as the research
questions they address to comply with the thesis as a whole.

The introduction of the paper-based thesis, similar to the traditional model, must present the research
problem, objectives (general and specific), and the relevance of the work. However, there is a difference here. In
a PBT, there is a need for a robust connection between the research problem/opportunity, and the objectives and
contents of the final document articles, reminding that an article is a consequence of a research development/
execution, and should not be a purpose itself (Cauchick-Miguel et al., 2017). An alternative to establishing this
more robustly is to align one or more specific goals to the objectives stated in each article that build up the whole
research so that they can meet, entirely, the general purpose of the study/thesis. For aligning it consistently,
this study suggests emphasizing the content of the thesis itself instead of the content of the articles, so that
the reader can clearly understand the final document as a whole, whether he/she is the board examiner, or a
future researcher interested in the work. Additionally, although the theoretical basis could be outlined in the
introduction, this study suggests the possibility for the researcher to publish theoretical-based articles (e.g.,
systematic literature reviews) to compose the theoretical basis of the PBT.
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3.3. The Results and discussion chapter(s)

For the chapters of research results (which are usually represented by the articles), one can avoid an ipsis
litteris reproduction of the article structure. Some of these chapters may take the form of blind peer-reviewed
papers (Queensland University of Technology, 2014). In fact, at the beginning of these chapters, it is understood
that there is no need to present the publications abstract precisely. However, this study suggests inserting an
initial informative paragraph, which summarizes each chapter and links them with the structure of the thesis, in
the sense of designing the research problem (and/or research opportunity), general and specific objectives, and
the role of the chapters in the thesis structure. Short bridging chapters may be useful to link those publications
together (Queensland University of Technology, 2014). Thus, it is necessary to build a text with unambiguous
arguments, i.e., not just a formality or a complete copy of the article’s abstract. Therefore, the present work
recommends that this brief chapter’s presentation does not simply consist of a summary, but the presentation
of the contents that will be presented, with emphasis in the contribution of the chapter linked to the research
phases or stages, previously outlined in the research design and methods.

Another critical point involves the discussion of the results. Although some graduate programs do not require
a specific chapter for general discussions and contributions of the thesis, the examining board may, after the thesis
defense, recommend it, aiming at concatenating the analysis of the thesis’ results and outcomes, connecting
the partial results of each article. Some institutions demand this chapter when the final research document has
the articles collection format, as shown in the following excerpt taken from the Manual of Dissertations and
Thesis of the Federal University of Santa Maria (Universidade Federal de Santa Maria, 2015, p. 49):

For monographies that contain at least two articles, a chapter, called discussion, will be required in order to integrate
and discuss the theme and results of the articles as a whole. This chapter should come right after the articles and
before the conclusions. (authors’ translation from the original document in Portuguese).

In the chapters with articles, another critical issue is to avoid repetition when presenting an overview of the
findings and their respective discussions and implications (Faculty of Nursing - University of Alberta, 2015).
Thus, the doctoral (or master’s) candidate must synthesize the significance of the results, in order to facilitate
the examination process (University of New England, 2015; University of Western Australia, 2020).

3.4. The conclusions chapter

About the conclusions of a paper-based thesis, similarly to the traditional model, these should present the
main concluding remarks from the discussion, as well as the theoretical and empirical (if existed) implications,
research limitations, and opportunities for future work due to research results. The present work recommends
a presentation of an overview of the main findings so that the contents already written in the articles does not
appear again, avoiding repetition. Similar decision should be taken when pointing out the limitations of the
thesis and the opportunities for future work. As mentioned by the University of New England (2015), University
of Western Australia (2020) and Universidade Federal de Santa Maria (2015, p. 50) guidelines:

A general conclusion outlines how the research manuscripts link together and as a collective address the philosophy
of the research as well as highlighting the original contribution of the body of knowledge in the chosen area. This
chapter would normally also include recommendations for further work. References for the Conclusion are included
at the end of this chapter. (University of New England, 2015).

The concluding chapter needs to draw together the main findings of the thesis and synthesise the significance of the
results. (University of Western Australia, 2020).

When dissertations or theses contain two or more articles, there must be a general conclusion. (Universidade Federal
de Santa Maria, 2015, p. 50; authors’ translation from the original document in Portuguese).

Furthermore, one can highlight that a potential contribution of a paper-based thesis is the alignment and
stitching of these works together to bring what each discovery or limitation brought inspiration for the development
of later articles. 1t demonstrates maturity and robustness, as well as a logical and orderly sequence of the
specific contributions of each research paper. This construction is essential to explain the relationship between
the publications (articles) and the thesis. The fact that the research work has published/accepted articles does
not assure, nor does it replace, the authority and responsibility of the board in evaluating the final document,
even if these articles are accepted/published in high impact journals (Queensland University of Technology,
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2014; Western Sydney University, 2016; University of Western Australia, 2020). The papers correspond to the
partial results resulting from broader research work and which, separately, should not be considered a thesis as
a whole, but part of it.

3.5. The research design and methods chapter

The research design chapter on a paper-based thesis is significantly critical, which is why this article has
separated a specific section regarding this thesis by article chapters. Research work, whether at the master’s or
doctoral level, is unlikely to be successful if the research methods are not well-designed and properly justified,
as well as without sufficiently robust details to allow replication. Examiners normally (if not always) will assess
the candidate’s work “[...] to determine if the methods adopted are appropriate to the subject matter and are
appropriately applied” (Western Sydney University, 2016, p. 9).

The first important aspect to highlight is that it is necessary to offer a logical sequence of the methodological
procedures applied in the research so that there is no disconnection between these procedures. The author
of a PBT must be thorough with the research design chapter because it is necessary to connect and align the
methodological procedures applied in each of the articles. When well developed, it draws a clear connection
between the methodological stages of the work as a whole.

Thus, it is also necessary to detail the thesis’ contents that are not possible to incorporate in the papers,
especially considering that the articles have length limitations (number of pages or, more usual, number of
words), which the Curtin University (2019) recommends in their guidelines: one chapter in the final document
that summarizes the thesis or dissertation research methods. Therefore, this recommendation becomes crucial.
To address that, it is possible to use structured tables that synthesize the unfolding of all thesis (e.g., selected
keywords, databases used, coding used in content analysis, interview data, evidence sources, etc.), so complementing
the discussion of these tables in the text body itself. For some thesis themes, the research methods chapter
might be represented by a methodological paper, which may consist, for instance, of: (i) a mathematical model
developed by the candidate, which would be further tested/simulates, or (i) a conceptual framework that would
be empirically tested later.

Another possibility that might help to structure the thesis research methods is to subdivide this chapter into
‘modules’ or ‘blocks’. This may facilitate the synthesis of the steps of the applied methodological procedures.
For instance, in a thesis involving field research, one can subdivide as follows:

(i) Phase 1 - Literature review: part 1 (bibliometric/descriptive analysis);
(i) Phase 2 - Literature review: part 2 (content analysis and conceptual framework development);
(iii) Phase 3 - Empirical research - exploratory stage;

(iv) Phase 4 - Empirical investigation — confirmatory stage.

By using the previous subdivision, one can better detail each stage of the research. However, it is noteworthy
mentioning that the above subdivision is not unique and is up to the research author to decide a logical structure
that facilitates the report of his/her research methods. In other situations, it is possible to substitute the research
methods chapter by a paper that embeds the referred content (Queensland University of Technology, 2014), as
discussed earlier. In addition, in the development of a conceptual framework or a reference model, the candidate
may publish an article that presents its construction, by detailing all criteria and literature examined to build
the model, to further apply it empirically.

3.6. Authorship and co-authorship

One of the existing discussions about paper-based thesis involves co-authorship, especially concerning the
research advisor/supervisor. When examining universities’ requlations and guidelines for PBT, the authors found out
that authorship and co-authorship rules were one of the most common issues discussed in all those documents.

Considering articles are usually authored by the doctoral or master’s student and his supervisor as a co-author,
one can believe that the thesis was, in significant part, developed jointly by the student and the advisor. It is not
the purpose of a doctorate title. Even though, more often the student has predominantly developed the research
and its articles in co-creation with the advisor acting with less participation. In this sense, some institutions have
proposed some guidelines to minimize the concerns from this situation. The next excerpt shows an example
(bold highlights made by the authors):
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- At least one of the papers must be a single authored.

- In the case of co-authored papers, the doctoral candidate will submit a separate note about the nature and
extent of his personal contribution to the paper(s), which will be signed by the co-authors. The PhD candidate’s own
contribution to co-authored papers shall be substantial. (Graduate Institute of Geneva, 2016, p. 1).

The previous excerpt showed the main requirements to accept the PBT. The condition is that the candidate
has had the predominant role in conducting the research. They also require it through another rule. The student
must be the sole author of at least one of the three articles (which should be accepted or potentially accepted
for publication) that will be part of the final document (Graduate Institute of Geneva, 2016, p. 1). In this way,
it would be possible to mitigate, at least partially, the potential problem of the co-authored thesis between
student and advisor. Other institutions also deal with that issue, such as the following excerpts point out (bold
highlights made by the authors):

For each paper a declaration about authorship and contribution to the work, including acknowledgement of joint or
multiple authors and verification of each of their contributions and permissions. (Victoria University, 2020).

Publications submitted as part of the Doctoral Thesis by Publication can be either sole or co-authored. However,
where papers are co-authored, the candidate must:

® be the lead author; and
e have contributed at least 50% to the publication. (Queensland University of Technology, 2014, p. 2).

Acquisition of funding, collection of data, or general supervision alone does not constitute authorship. Each author
will need to submit a signed Statement of Contribution of Co-Authors for Thesis by Published Papers and disclose
their percentage of contribution on submission of the thesis. Students are advised to manage these processes along
the way, and to ensure adequate records are kept. (Queensland University of Technology, 2014, p. 2).

To be eligible for co-authorship, each author must have made a significant contribution to all three stages in the
development of the paper, including:

(i) the conception and design of the project
(ii) analysis and interpretation of research data; and

(ifi) drafting significant parts of the paper or critically revising it so as to contribute to the interpretation. (Queensland
University of Technology, 2014, p. 2).

The student should normally be the lead author of the paper, and certainly a significant author in that they must have
made a substantial contribution to any jointly authored paper. The student should include in the thesis a statement
outlining his or her specific contribution to any jointly authored paper that is included, indicating what components
of the work were carried out by the candidate and what components were carried out by other authors, and indicating
the estimated percentage contribution made by the candidate. This statement should be approved by the supervisor
before being included in the thesis. (University of Reading, 2016, p. 2-3).

Where there are multiple authors, the candidate will normally be the first author. (Western Sydney University, 2016, p. 8).

1t is expected that you will be the major contributor to any papers that you include within your thesis, and this
commonly means you will be the first author. (University of Western Australia, 2020).

1f you include co-authored papers in your thesis, it is critical that your contribution to the paper is made clear to the
examiner. As they are examining your work and not the work of your co-authors there needs to be clear delineation
of the work that needs to be examined. (University of Western Australia, 2020).

From all those previous excerpts, one can notice that the common worry about authorship and co-authorship
involves the real contribution of the candidate in the papers that he/she will use in his/her thesis. Most courses
demand the candidate to be the first or sole author of the thesis’ manuscripts, as well as a document where
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the student declares his/her participation in the articles, pointing out the level of involvement in the various
development stages. Based on this evidence, this study recommends that most of the papers must have the
candidate as the first author, which indicates that he/she is the leading researcher.

3.7. Copyrights

Copyright is another frequent topic in all analyzed documents. Since manuscripts involve copyright issues
regarding publishers, journals, and the candidate’s university, it is crucial to deal appropriately with this aspect.
Regarding the papers’ copyright, this study points out that it is essential to recover and present them in the final
document. One suggestion is to include them at the end of the text in an appendix section. Some universities
and graduate programs foresee and require this in their resolutions, which is the sole responsibility of the master’s
or doctoral student. Additionally, the permission of co-authors (when pertinent) is also required so that the
referred work can compose the student’s thesis.

Many institutions have a specific topic covering copyright permission for the PBT model, as can be seen in
the following excerpts (bold highlights made by the authors):

1f you include published papers within your thesis, at the time the thesis is published in the UWA Research Repository,
consideration will need to be given to the copyright of the papers in the thesis. Prior to choosing to publish in a journal,
you may wish to consider the publishers copyright policy to determine if you can include a copy of a published paper
in the final version of your thesis that is available to the public. (University of Western Australia, 2020).

A statement must be included in the front matter of the thesis to indicate that permission regarding copyright has
been obtained from publishers, where necessary. (Curtin University, 2019, p. 2).

The candidate must check with each Publisher whether or not there are any restrictions regarding copyright, format
and style before the inclusion of the paper in the thesis. When papers are published the copyright is usually assigned
to the journal. Therefore the candidate must take steps to avoid copyright infringement. Laws may differ from country
to country. Therefore, it is important to check with each publisher. This should be done at the time the paper is
accepted for publication. (Curtin University, 2019, p. 3).

As pointed out in the latter excerpt, in some cases paper-based thesis guidelines may even indicate the
moment to check for copyright permission with the publisher. Usually, publishers do not set restrictions on
authors to publish articles in theses. Some of them even encourage authors to do that. This work identified that
Taylor & Francis (2020) has a specific restriction about the ‘version of record’. Table 2 presents some publishers
and their positions regarding papers in PBT.

Table 2. Publishers’ position about articles copyright (for paper-based thesis).

Publisher Position about copyright and paper-based thesis

“Authors can use their articles, in full or in part, for a wide range of scholarly, non-commercial purposes as outlined

Elsevier (2021) below: inclusion in a thesis or dissertation (provided that this is not to be published commercially)”
Emerald allows inclusion of the article or book chapter in candidate’s dissertation or thesis. They allow the submitted
Emerald (2021) version under review (SMUR), Author Accepted Manuscript (AAM), and Version of Record. The latter with some

specific rules: “This version may be included in the print version of your thesis/dissertation. 1f an electronic deposit is
required, this must be the SMUR or AAM version”

“After assigning copyright, you will still retain the right to: Include your article Author’s Original Manuscript (AOM)
or Accepted Manuscript (AM), depending on the embargo period in your thesis or dissertation. The Version of Record
cannot be used.”

Taylor & Francis
(2020)

3.8. Synthesis of the literature and guidelines on paper-based thesis model

After searching for resolutions and manuscripts related to the compound term ‘thesis by articles’, the authors
found out some relevant points associated with the structuring of a paper-based thesis. This is still a relatively
nascent practice concerning thesis (and dissertations) with this structure within the Brazilian engineering courses
context. 1t usually requires both more effective and robust recommendations for research guidelines, as well
as more significant discussion about the benefits and disadvantages of structuring theses by publications. On
the other hand, some graduate programs in the country already have resolutions defining guidelines for such
structuring, although they could be slightly more detailed in some requirements. The authors understand that
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the guidelines from overseas universities are more enlightening in some items, such as copyright permission,
authorship, and co-authorship, and about the contents demanded in each thesis chapter.

Moreover, this work recommends that PBT should have articles that build a clear and robust connection
along with each other. It must have an introduction and conclusion that, among other requirements, should
place the papers in a broad context of the literature, elaborating (when appropriate) a theoretical, conceptual,
and methodological construction about the articles. 1t can also highlight the alignment between them, aiming
to discuss possibilities for future research. Thus, it is also necessary to carefully select the papers that will be
part of the final document, avoiding criticisms such as the lack of internal consistency and the lack of coherence
and cohesion in the thesis article portfolio (Badley, 2009; Sharmini et al., 2015; Peacock, 2017).

Furthermore, candidates must not include works from previous master’s or doctoral research as part of the
thesis being developed by the student who authored the work (Graduate Institute of Geneva, 2016). In the
examined Brazilian guidelines, institutions do not usually allow previous work to be incorporated in the PBT
final document.

Lastly, different universities indeed have different guidelines on thesis writing (Nguyen & Pramoolsook, 2014).
Nevertheless, this paper defends that, still, there are common features that candidates, supervisors, and examiners
need to consider when conducting, supervising, or examining a PBT. Table 3 provides a summary of diverse
recommendations for the development of a paper-based thesis, developed from the analysis of several documents
identified in this work. In the first column, this study establishes some fundamental requirements, while in the
following columns it draws the approach suggestions according to each requirement. Critical subjects regarding
paper-based thesis were presented here. The next section draws some concluding remarks from those analyses.

Table 3. List of recommendations for the development of paper-based thesis.

Requirements Recommendation

- Portuguese or English (depending on work’s interest and feasibility), with consistency

Language throughout the report (same language), aiming at the uniformity of the text [1,3,4]

- Request permission from the journals where the articles were accepted or published. Such
approval may be a letter from the journal’s publisher [1-4, 6-11]
- Request permission signed by the co-authors of the articles for use by the author (who
must be the primary author of the papers) as part of the thesis [2,4, 8,10]
- Include a signed declaration from the other co-authors (when applicable) regarding the
Copyright (section 3.7) contribution of each one in the thesis’ articles [8,10]
- Even though the journal or publisher does not have guidelines regarding copyright, the
authors recommend asking the editor-in-chief for permission at least (e.g., via e-mail) to
use the article as part of the thesis/dissertation final document (based on authors’ personal
experience)
- Request copyright to the publisher right after the paper is accepted [11]
- The doctoral student must be the first author of all publications included in the final
document [3,4,8-10]
- At least one of the articles that build up the thesis must have the advisor as co-author or,
at the same time, a professor in the graduate program in which the student is enrolled [1]

Authorship and Co-authorship (section 3.6)

Co-authorship with supervisor (section 3.6)

- Require that the manuscripts inserted in the final document cover the main intermediate
and relevant chapters of the thesis - e.g., literature review, research methods, findings, and
discussion [8]

Scientific production within the final thesis by
publication document (sections 3.1, 3.2 and 3.8)

- For a doctorate, at least one high impact article (Qualis-Capes greater than or equal to B1

Quality of papers in the thesis/ dissertation by or equivalent JCR factor) must compose the thesis [1,5]

publication final document (sections 3.1, 3.2, i L . .
3.3, 3.4 and 3.8) - For master’s course, at lest one high impact article (Qualis-Capes greater than or equal to

B1 or equivalent JCR factor) submitted must compose the dissertation [5,6]

- Require, at least, the submission of a high impact article before the student’s defense

- (adapted from refs. [1,5]) in master’s degree course
Pre-requisites for the defense i . . .
- Require, at least, the acceptance of one high impact paper with Qualis-Capes greater than

or equal to B1 (or equivalent JCR) before the defense [5,6]

- Generally, the text must have a coherent alignment that characterizes a unique research
project with well-defined and connected (general and specific) objectives. It should not be a

Thesis/Dissertation final document quality, simple binding of a series of loose and disconnected articles or weakly linked [2-4]

structure, and format . X
(sections 3.1, 3.2, 3.3, 3.4 and 3.8) - 1t must have at least the following chapters: Introduction, Research Methods, Results

(represented by the collection of articles), Discussion/Synthesis, Conclusions/Contributions,
and References [3]

- Insert the statements of copyrights, co-authors, and other similar documents, as
appendices within the dissertation/thesis final document
Source: Constructed by the authors based on [1] Universidade de Sdo Paulo (2018); [2] Graduate Institute of Geneva (2016); [3] TUM Graduate School (2014); [4] FB4

Uni-Bremen (2018); [5] Universidade Federal do Rio Grande do Sul (2018); [6] Universidade Federal de Santa Catarina (2018); [7] University of Reading (2016); [8]
Queensland University of Technology (2014); [9] Western Sydney University (2016); [10] Victoria University (2020); [11] Curtin University (2019).

Others
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4., Conclusions

This work discussed the most critical points to develop a paper-based thesis, aiming at achieving quality
and robustness in the construction of research works with this format. 1t also deals with characteristics and
possible advantages and disadvantages when developing a paper-based thesis. Thus, the paper has as the main
contribution proposals for systematic development, and recommendations for developing the PBT format, from
the initial decision making to the research project ending, considering the possible restrictions, as well as its
potential and benefits.

4.1. Theoretical and practical implications

The objective of this study was to provide recommendations for paper-based thesis, based on the analysis
of research papers related to the PBT subject and documentation (internal regulations) identified in graduate
programs in Brazilian and overseas universities. The development of PBT is not necessarily more straightforward
than the traditional model, since there are several challenges involved. Some of those are copyrights of the
accepted/published papers, co-authorship, the connection among articles, and the researcher’s role (thesis or
dissertation author) when conducting his/her research work.

When comparing the early decision for the paper-based model, with the model’s transition during the
master’s or doctoral degree, this study recommends beginning with the PBT structure since the early months
of the endeavor. Hence, this study recommends taking this decision as soon as possible, as it increases the
possibility of more effective research project’s planning and execution, reducing the mentioned difficulties
previously in conducting research in the context of the paper-based format. Finally, it is crucial to emphasize
that the paper-based thesis is not just about compiling a series of articles, binding them, and delivering them
together with an introduction and conclusions. When adopting this model, the doctoral/master’s candidate
must build a logical, cohesive, coherent, and robust connection between the articles that will be part of the
final document, in order to characterize it as a master’s dissertation or a doctoral thesis. The authors also point
out that the most crucial aspect is the proper conduction of the whole research (both the candidate and the
supervisor). Thus, the paper-based thesis planning must foresee how each paper will contribute to the thesis,
avoiding academic paralysis for the doctoral/master’s candidate. 1t is also worth strengthening that there is a
possibility of publishing theoretical-conceptual articles like a robust literature review paper in order to build
the PBT theoretical background.

4.2. Limitations and further research opportunities

This study had an emphasis on the internal regulations of graduate programs, being this the main limitation
of the paper. Further research could analyze in-depth, research papers dealing with paper-based thesis, as well
as dissertations and thesis developed with the paper-based format, according to the areas of knowledge (e.g.,
engineering, business, etc.). This research approach would be beneficial to identify the specific issues of each
area and to analyze how these peculiarities may affect the development of PBT, both in Brazil and overseas.
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