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Reviewers should be experts in a particular field, have the 
necessary experience and knowledge to evaluate whether 
the methodology is appropriate, the results accurate, the 
interpretations reasonable, and the references relevant;2 
whilst being capable of highlighting omissions and 
suggesting changes to improve readability.3 Reviewers are 
expected to alert the editor to any problems they identify, 
and make recommendations if a paper should be accepted, 
returned to the authors for revisions or rejected. 

Finding reviewers is difficult for two-thirds of editors,4 a 
situation exacerbated by the increasing number of scientific 
papers published.5 Yet, as many as two-thirds of researchers 
who never peer reviewed would like to.4 They are motivated 
to play a part in the academic community, return the 
assistance and improve the scientific literature.4 

Despite the importance for early career researchers 
to learn how to peer review, there is a huge lack of such 
formal training.6 Several undergraduate and postgraduate 
programmes do not explicitly teach or provide training on 
how to review papers. Most early career researchers are left to 
learn it under the guidance of their supervisors or colleagues, 
through journal club discussions or simply through trial 
and error attempts.7 Studies reported that over half of the 
reviewers learnt to review once they started to publish 
papers, by reading the reviews they received of their own 
submitted manuscripts, while others learnt ‘on the job’ once 
writing reviews,8 or by checking the guidelines that some 
journals have.4 Nevertheless, a study found that two-thirds of 
researchers claim for formal training on peer review.7

In this article, we identify and describe the different 
formats of resources available for researchers to learn how 
to peer review. 

Methods
We conducted a web-based search in English using Google, 
looking for resources that teach how to peer review. In 
addition, we contacted a purposive sample of twenty 
authors that published with the terms “peer review” or 
“early career researchers”, enquiring about the resources 
they were acquainted with and their experience with them. 

We used a SWOT (strengths, weaknesses, opportunities 
and threats) framework to analyze the resources directly 
focused on practical and structured teaching peer review, 
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Introduction
Peer review is at the heart of scientific research: it aims to 
mitigate the risk of inaccuracy and improve the quality of 
published literature. Traditionally, submitted manuscripts 
must survive the rigorous scrutiny of experts, before they 
are considered worthy of presentation to the larger scientific 
community and accepted for publication. Many argue that 
transparency and consensus in research relies on this peer 
review process.1
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and widespread available (online and free), basing it in the 
authors’ personal experience with this resource.

Results
We found seven types of resources available (Table 1), which 
vary in their format of delivery: either online or face-to-
face, individually or in a group. Their main purpose differs 
as well on how focused they are in teaching competencies 
to peer review.
  
Table 1. Resources available linked with learning to peer 
review

Resource

Practical and structured peer review training courses
Online guidelines
Online webinars and videos
Journal clubs of post-publication reviews
Critical appraisal meetings of pre-publication reviews
Editorial board experiences
Supervisors/mentors

Practical structured peer review training courses 
Peer review training courses exist online (eg www.peer 
review-network.eu/) or in a day workshop, requiring a 
registration fee to participants. Some universities freely 
offer a half-day course to their students, but their lack of 
regularity may result in many students finishing their 
studies without being able to attend them. In addition, some 
participants reported not really having the opportunity for 
‘hands-on’ experience writing a peer review and receiving 
feedback in such practical courses. 

We identified only one structured peer review training 
course that is readily available online and free: the Publons 
Academy. It has been developed in conjunction with 
researchers, reviewers and journal editors. Each of its 10 
modules includes two videos (one with information about 
the module and another with an ‘expert tip’) and a set of 
slides, instructing students on what they need to do. The 
academy recommends the use of the ‘Review Template’ 
that lists the specific points to consider in a review, as well 
as the format to convey it. Every student needs to have a 
supervisor, who may be a senior colleague or their work 
supervisor, ensuring that the student receives feedback 
from an experienced scholar from the same field. If the 

Positive Negative
Strengths Weaknesses
•	 Structured
•	 Online
•	 Free
•	 Interactive (with videos)
•	 Separate modules focusing on each section of a 

manuscript
•	 Clear instructions
•	 Practical exercises
•	 Supervision by an expert in the field
•	 Recognition of the acquired expertise (certificate)
•	 Advising to use a ‘Review Template’ (for a 

standardised review format)

•	 May be difficult to invite a supervisor
•	 Lack of clarity or training for supervisors on their 

role in this course
•	 Amount of work for the supervisor
•	 Dependence of the student on the feedback from the 

supervisor (and their capacity and speed to provide 
it) to be able to finish the course

•	 Difficult to un-invite a supervisor, who is 
unresponsive

•	 The ‘resource paper’ may not be easy to review to all 
researchers across different scientific domains

•	 Strict in allowing only to do post-publication reviews 
of published articles with DOI

•	 Lack of links to external resources on peer reviewing
•	 Lack of differentiation to different scientific domains

Opportunities Threats

•	 Potential of an academic social network
•	 Strengthen collaboration with other course 

participants
•	 Strengthen collaboration with the supervisor
•	 Improve access to reviewers by journal editors
•	 Improve access to journal editors by early career 

researchers
•	 Raise the recognition of reviewers’ work
•	 Support the concept of core competencies to peer 

review
•	 Can be integrated in postgraduate programmes 

(MSc or PhD)

•	 Not having access to the internet
•	 Difficulties in selecting publications with DOI in 

developing countries
•	 Overload of information
•	 Not finishing the course
•	 Similar initiatives arising in the market

Table 2. SWOT framework of Publons Academy
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Editorial boards
Being part of an editorial board team is a privileged 
opportunity for only a few early career researchers to play 
a role in the journal’s publication process, and there are 
several models of editorial training and mentorship.6 These 
opportunities are unlikely to be the first step for someone 
who has no experience in peer reviewing, but are rather an 
opportunity for those who already have appropriate skills to 
develop them further.

Supervisors and mentors
Supervisors and mentors have a key role to support and 
guide researchers in several matters, and this is also the 
case with becoming skilled in peer reviewing. If early career 
researchers inform them of their interest in reviewing, they 
can provide researchers with such opportunities.

Discussion
Resources are available to learn how to peer review a 
scientific paper, which can be useful for inexperienced 
reviewers to learn the skills, and provide them with the 
confidence to apply them; but they may also serve more 
experienced reviewers, guiding them on how to write 
a good, structured, useful, and polite review. Previous 
findings suggest that websites and senior colleagues are 
amongst the preferred sources.14 

Practical structured peer review training courses endorse 
the concept of core competencies to peer review.15 Such sets 
of universally agreed reviewer competencies, with some 
variation at the individual level, could provide the basis 
for both a training framework and ongoing evaluation of 
reviewer’s quality. 

The Publons Academy is a promising resource, which is 
unique in allowing students to practise writing real post-
publication reviews with feedback from a supervisor in 
their field. The academy has more than 100,000 recognized 
reviewers, and serves as a social network of academics. 
Participating in this course enables students to liaise 
directly with journal editors and vice-versa, increasing 
the reviewer pool. Journal editors will be alerted to 
the newly trained reviewers available, and early career 
researchers can put themselves forward to prove their 
newfound expertise. Furthermore, the academy raises the 
recognition of reviewers’ work, displaying the journals 
to which researchers contributed as reviewers and how 
often.16 Another resource planned to be launched soon, the 
Nature Master Class, was described in its announcement 
as a free online course focused on peer review. The use of 
these resources by the substantial number of researchers 
inexperienced in peer reviewing, but interested in getting 
skilled, could be a way to tackle the needs of the academic 
community to see effective support for peer reviewing 
in place, addressing the difficulties that editors face in 
recruiting and retaining skilled reviewers,17 and increasing 
the peer reviewing process speed.18

The main way researchers start peer reviewing is through 
direct approaches by editorial boards, whereas about a quarter 
of current reviewers were invited by their supervisors.4 
Improving the quality of the reviews will improve the quality 

student does not find a willing supervisor, the academy 
can provide one. By the end of the course the student has 
reviewed four papers: the ‘resource paper’9 provided by the 
academy, plus three other published papers of the students’ 
choice, and received feedback from their supervisor. Upon 
completion of the course, students get recognition for the 
skills acquired and are endorsed as trained reviewers. As 
we have passed through the course we present the SWOT 
framework of Publons Academy in Table 2. 

Online guidelines 
Online guidelines are offered by some publishers and 
journals (eg Wiley Authors Services, BMJ training materials 
and How-to series) and provide instructions and tips on how 
to peer review, that improve the quality of manuscripts.10

Online webinars and videos
Online webinars and videos available through some 
publishers (eg www.publishingcampus.elsevier.com) also 
provide instructions and tips on how to peer review. These 
may cover information about peer reviewing in a specific 
topic, in a format with no sequence, and do not assess if people 
that watch them improve their peer review skills afterwards. 

Journal clubs of post-publication reviews
Journal clubs are educational meetings routinely used by 
researchers and health practitioners to keep up-to-date 
with scientific literature.11 They can be a way to improve 
participants’ reading habits and knowledge of research 
methods, and they also result in significant improvements, 
especially in those with the least initial experience of reading 
and appraising papers.11 Discussing these papers, especially 
if guided by critical appraisal checklists (eg casp-uk.net), 
can help to acquire the competencies needed in a typical 
peer review process.12 Despite their global popularity, lack of 
resources makes journal clubs difficult to start or maintain in 
some settings, such as in the developing world.13

Critical appraisal meetings
Critical appraisal meetings are face-to-face meetings 
in research departments, where several researchers 
provide feedback and appraisal of a paper before it is 
submitted to a journal for publication. This format can 
lead to creative discussions and help authors to improve 
their manuscripts. One place that offers them is the Unit 
for Social and Community Psychiatry at Queen Mary, 
University of London. On these occasions, a manuscript 
that will be submitted to a scientific journal is circulated 
to the researchers at the Unit (around 30) for them to read 
beforehand. The paper is then discussed during a one-hour 
slot, where several researchers (graduates, PhD students, 
postdocs and Principal Investigators) provide their critical 
appraisal feedback. These meetings can be useful seeing 
the approach of other researchers to the task of reviewing a 
paper. Equally, researchers can learn how to convey criticism 
in a face-to-face group format and how the presenter reacts 
to these comments in real time. These competencies extend 
beyond the skills truly needed to peer review, but they may 
generate other useful skills to succeed in academia.
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of the journals. Editors could recommend their experienced 
reviewers to involve their students as joint or sole reviewers 
on relevant papers; equally they could encourage early career 
researchers to get formal training in peer reviewing, using 
the resources identified in this paper. Such approach may 
challenge the current status quo that you need to be senior 
to be an expert in the field. Inviting early career researchers 
as reviewers once they have such training, could act as a first 
step in the editorial involvement ladder, inspiring some of 
them to become editors themselves later.

Publishing and peer reviewing are linked, and studies 
suggest that 90% of authors are also reviewers.19 The few 
authors who publish many papers but do little or no peer 
review unbalance the system. It might be possible to track the 
number of papers an author has submitted versus the number 
they have reviewed, adopting a quid pro quo principle. 
Generally peer review has been a voluntary exercise, where 
researchers are expected to review for the intrinsic altruism 
of giving back to the scientific community. Some journals 
publish their list of reviewers annually or provide them 
with certificates, recognizing their efforts.7 These incentives 
could support peer review as a civic obligation to the broader 
scientific community. 

Importantly, early career researchers and editors should 
be aware of possible biases that might influence peer review. 
Reviewers should not have strong feelings (positive or 
negative) towards the authors and be able to be independent. 
These prejudices include gender, seniority and regional 
bias3. Studies showed that abstracts with female senior 
authors are more poorly reviewed than abstracts with male 
senior authors, the so called “Matilda Effect”,20 and receive 
fewer citations.21 Likewise, early career researchers may feel 
inhibited to perform a judicious review, not challenging 
senior researchers.22 Yet, studies showed that journal editors 
have considered the reviews from early career researchers 
superior to those from senior researchers, perhaps as they 
put in more time and effort.23 In terms of confidentiality, 
reviewers should follow the policy and format of the journal 
they accept to review for (single blind, double blind or open 
peer review). Each format may entail its own pros and cons,24 

yet there is a strong preference for double blind reviews from 
everyone involved: authors, reviewers and editors3, which 
prevents reviewer-discrimination based on the author’s 
identity; this is also what early career researchers expressed: 
feeling more comfortable reviewing anonimously.3 Another 
novel model is the F1000 Research (https://f1000research.
com/) of open access, open data publishing in which the 
article is immediately published, enabling fast dissemination 
and citation. The peer review process is led by the authors, 
who suggest reviewers, until two reviews are received; 
those articles that pass peer review are indexed in external 
databases (eg PubMed and Scopus).

We expect that by presenting in this article the resources 
available to learn how to peer review a scientific paper, we 
encourage early career researchers to develop their skills, 
understand the peer review process and start peer reviewing. 
We may have disregarded some of the resources, which are 
not publicly available or that these experts were not aware 
of. A more detailed, in-depth search and public discussion 

on this matter will support a thorough documentation of all 
resources available. We also used a SWOT framework25 to 
gain further awareness of the only resource we found directly 
focused in teaching peer review that was practical and of 
currently widespread availability. This framework can be 
applied in the future to analyse other resources, and involve 
other stakeholders (eg supervisors, journal editors), enabling 
a comparison with our assessment.

Despite the reports of fake or poor quality reviews that 
lead to the retraction of papers,26 which show that peer 
reviewing is far from being a perfect system, it may still be 
the best possible system in place to assure scientific quality 
control across journals.8 

As final remarks, the expertise that researchers gain from 
their time and experience in a field are priceless competencies, 
and reviewers are likely to develop their own review style. In 
that spirit, the resources and guidelines presented in this article 
serve as a starting point rather than a narrow prescription. 
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According to your opinion, what is the crucial responsibility of 
editors?
Their key responsibility is to promote science, to help reporting 
truth about this world, and to keep the journals clean and 
free of fraud and abuse. With the ever-increasing numbers of 
manuscripts it is sometimes difficult to separate the wheat from 
the chaff. And in doing so one has always to act tactfully.

Are there some other roles for editors beyond editing and 
decision making?
Yes, in my opinion, the educational role is of great importance, 
especially in the present post-modern era characterized by 
rapid changes and superficial approach in many aspects of 
life and communication, science being not an exception. 
In many countries that do not have a long tradition in 
biomedical research, most authors are appreciative of any 
advice and help they obtain from editors. We need to teach 
young authors the ethical principles of publishing, make 
them understand that their work to be published has to be 
solid and reliable for others to build on it.

What would you classify as a “scientific waste”?
Not only is it the huge amount of money spent on research 
that never gets published – the shocking numbers we heard 
at the conference in Edinburgh in September of 2015 – but 
also research results published that are only made available to 
scientists if they pay large sums to publishers, just for access to 
this vital information. This situation is even more absurd when 
the same scientists have to pay incredible amounts of money to 
have their papers published. It is known that the big publishers 
in all silence make enormous profits on science journals they 
publish, having swallowed most of the smaller publishers. A 
fair thing to do would be to allocate a solid part of their profit 
back to scientists (and reviewers) who work for them for free.

What is your viewpoint on the rapidly emerging, so-called 
predatory journals of questionable credibility? How should the 
scientific community properly react to them?
This has to do with your previous question. As long as publishing 
in established journals remains prohibitive for many authors, 
the predatory journals can be expected to flourish. Young 
authors should be alerted and told details about these journals 
and how to avoid them. The scientific community should not 
be driven any more by the Impact Factor frenzy (journals such 
as Nature and Science publish increasingly articles on that 
topic, for example:“Bibliometrics: An obituary for the impact 
factor“, Nature 546, 600, 2017). Publishing in prestigious (ie 
high impact) journals has become a must for many. However, 
good science can also be found in small journals but it has to 
be looked for, acknowledged and cited. University journals that 
keep some degree of freedom and independence can here do 
an excellent service to authors, especially to the fledgling ones. 

What is your opinion about Open Access in scientific publishing?
Open Access is fine, provided that it really is open. As we all 
know, often this is not the case. Some geographical regions are 
exempt from Open Access, others not but they have to pay more 
and more for access to databases. There is Green and Gold and 
Hybrid Open Access. The entire publishing scene has become 
a huge money making business. Many universities worldwide 
cannot pay their subscriptions any more. Some substantial 
changes have to come; the sooner the better. An important 
role in this context can be seen in the power of associations 
such as EASE, WAME, APAME, COPE and others, to make 
achievements of science open to scientists worldwide.
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