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B Y  Q U I R I N  S C H I E R M E I E R

Before she had even defended her  
doctoral thesis, Brazilian student Rita 
Santos began to receive requests for 

her expert opinion. Her work on beak devel-
opment in octopus larvae — along with her 
knowledge, care and keen judgement — had 
left an impression on scientists in the field 
and early on in her career, she was invited to 
become a peer reviewer. 

Matthias Starck, a zoologist at the Ludwig 
Maximilian University of Munich in Germany 
and editor-in-chief of the Journal of Morphology, 
sent an invitation to Santos after receiving a  

recommendation from her supervisor. “I was 
a bit hesitant at first,” he says, “but the reports 
she turns in are just superbly thoughtful and  
well written.” 

Peer review is the backbone of modern  
science, and academic researchers are expected 
to participate in the endeavour. Although time 
consuming, delving deeply into someone else’s 
paper can benefit a scientist’s own work. The 
process allows peer reviewers to read about 
research before it is generally known and to 
gain insight into how other scientists write 
manuscripts and present data. “I’ve learned a 
lot about science and the process of publishing 
it,” says Santos, who studies marine ecosystems 

at the Alfred Wegener Institute of Polar and 
Marine Sciences in Bremerhaven, Germany. 
“And you learn how to be critical without being 
impolite or discouraging to others.” 

Whether or not they plan to pursue an  
academic career, junior researchers should get 
involved in peer review, says Sarah Blackford, 
a career adviser with the Society for Experi-
mental Biology in London. “Not only will it 
help you to hone your power of judgement,” 
she says, “but it is also a great way to broaden 
your knowledge and demonstrate transfer-
able skills for offering an authoritative view to  
your peers”. 

HAND-ME-DOWN PAPERS
Young scientists typically get their start as 
reviewers through supervisors or lab leaders, 
who may be overburdened or need to turn to 
junior team members who are familiar with 
specific methods or technology. Graduate 
students generally are not recognized for their 
ability to conduct independent peer review 
unless, like Santos, they are already establish-
ing an academic reputation by publishing  
first-author papers. But they can gain expe-
rience by helping their supervisors or senior  
colleagues to prepare reviews. 

“If I am too busy, or a manuscript is a  
little outside my field, there is nearly always 
an opportunity to propose postdocs and other 
early-career researchers who have expertise 
in the area requested,” says Ros Gleadow, a 
plant physiologist at Monash University in 
Melbourne, Australia. “They might then get 
invited by the journal to conduct the review.” 

Even if they aren’t invited, another  
natural first step is to review a paper jointly  
with seasoned colleagues or under their  
mentorship, says Emma Ganley, co-editor-
in-chief of the journal PLoS Biology. Senior 
scientists might be better placed to judge a 
finding’s weight and general significance, but 
junior researchers are often more up to date on 
methods and technology — proficiencies that 
any journal editor will appreciate. 

“Young reviewers are extremely good in 
raising technical issues such as those related 
to microscopy or molecular techniques,” says 
Bernd Pulverer, head of scientific publications 
at the European Molecular Biology Organi-
zation (EMBO) in Heidelberg, Germany.  
Editors of EMBO journals encourage senior 
reviewers to involve trusted early-career lab 
members in peer reviews, provided that they 
have done experimentation in the relevant 
field. Their background experience will 

P E E R  R E V I E W

Close inspection
To improve your own papers, learn how to evaluate  
other scientists’ work.

R
ET

R
O

R
O

C
K

ET

1 2  M A Y  2 0 1 6  |  V O L  5 3 3  |  N A T U R E  |  2 7 9

CAREERS

©
 
2016

 
Macmillan

 
Publishers

 
Limited.

 
All

 
rights

 
reserved.



help them to carry out the key components 
of peer review: they must be able to assess 
whether work is new to the field and original 
enough to deserve publication — and by the 
journal in question. 

They need to be able to evaluate the quality 
of data, look for potential inconsistencies and 
ascertain whether the methods and experi-
ments are appropriate. If they see flaws or 
holes, they will be expected to suggest that the 
authors do more analysis or more experiments. 
And if they think that a paper is incomprehen-
sible or biased (or plain tripe), they are obliged 
to tell journal editors just that. 

Reviewers will assess whether a study is 
conceptually valid or technically sound, if its 
arguments are coherent and if claims and con-
clusions are sufficiently backed up by the data. 
Many journals will also ask whether the results 
challenge or confirm established concepts, and 
if they significantly advance the field at hand. 

“Don’t try to dictate to us what we should be 
publishing, but do provide strong arguments 
and detailed justifications of any statements 
you make,” says Karl Ziemelis, chief physical-
sciences editor at Nature. “Just saying that this 
or that isn’t a big deal in your field is much too 
vague. We would like to know why you think 
so, and how you came to that conclusion.”

THE STARTING GATE
New reviewers may be uncertain of what they 
are expected to produce and how overtly criti-
cal they should be. “I knew I was to assess the 
scientific strengths and weaknesses of the 
manuscript,” says Santos. “But I wasn’t quite 
sure, at first, how deeply I should go into things 
like length, structure and language.” If they are 
at all confused, they should consult a seasoned 

reviewer, or contact the journal editor who 
commissioned the review, advises Ziemelis. 
They should also tell the editor if they feel that 
they might lack competence — or the time — 
to do a proper review. If the field in question 
is too distant from their own niche, they may 
need to decline to review a manuscript, or sug-
gest someone who is more appropriate. 

“Do tell editors if you are happy to comment 
on one aspect of a paper but not on another,” 
says Pulverer. Journal editors also appreciate 
it when a researcher recommends colleagues 
who might be better placed to evaluate a 
paper or any specific aspects of the science. If 
a peer reviewer brings in a student or technical  
specialist to help out, those people should be 
named as contributing reviewers.

Similarly, Ziemelis says, researchers should 
tell the journal editor if they think that they are 
too closely affiliated with an author to judge the 
science neutrally. Any conflict of interest — per-
sonal, financial or owing to direct competition 
— renders a scientist unsuitable as a reviewer. It 
is always better to over-declare than to under-
declare, says Irene Hames, an independent 
publishing consultant in York, UK, and former 
director of an international organization called 
the Committee on Publication Ethics.

Novice reviewers should also find out 
whether the journal offers ‘double-blind’ peer 
review, in which authors can request that their 
names and affiliations be withheld. A reviewer 
will need to decide whether she or he is com-
fortable reviewing the work of an anonymous 
author. Conversely, in the case of ‘open’ peer 
review, the author’s and reviewer’s identities are 
disclosed. But this model offers new reviewers 
the chance to look at what others have written 
and how authors have responded to comments.

If a junior researcher is contacted by a journal 
that they have never heard of, they should be 
cautious. An invitation from what might be a 
new or relatively unknown small journal isn’t 
necessarily a reason to decline, but journals with 
questionable peer-review and publishing stand-
ards are increasing in number. If a journal says 
that it is open access, researchers should check 
whether a journal is listed on the Directory  
of Open Access Journals (www.doaj.org) or the 
Open Access Scholarly Publishers Association 
(www.oaspa.org). They should look for rec-
ognized experts on a journal’s editorial board, 
and contact them to verify credentials and peer-
review standards. 

THE WRITE UP
The review itself involves several steps (see 
‘Become a peer-review legend’). The first is 
to plan enough time and to stay in close con-
tact with editors. There is no one-size-fits-all 
estimate for how long it takes to write a good 
review, but scientists should expect to spend at 
least eight hours and up to several weeks, say 
veteran reviewers. 

Sloppy work or unresponsiveness might 
prompt editors to drop a reviewer — which 
could mean losing the respect of peers and col-
leagues and diminishing the chance of being 
added to editorial boards. It could also taint a 
researcher’s reputation with editors of journals 
in which they may want in future to publish 
their own work. 

After an initial general read of the 
manuscript, novice reviewers should wait a  
full day or so before getting into the technical 
details and starting to draft a properly phrased 
review, says structural biologist Stephen Curry 
of Imperial College London. “Sit back and think 

●● Formal courses in peer review are rare or 
absent, so seize the opportunity if lecturers 
offer exercises in discussing papers. Journal 
clubs are also a helpful way to gain some 
experience. 

●● To become a reviewer, you need to make 
yourself known. A good way to build up trust 
with journal editors is to approach them at 
conferences and meetings and show them 
your work. 

●● Once you get a manuscript, read it 
through once, carefully. Let it settle a day 
before you proceed.

●● Establish whether the science is 
compatible with the scope of the journal.

●● Outline the novelty of the science and 
judge the significance of the results: how do 
they advance the field?

●● Comment on the quality of the science 
and validity of the results. 

●● Ask yourself the following questions: 
Is the argument logical? 
Are the methods suitable 
and results plausible? 
Are the findings adequately 
described and discussed?
Are the claims and conclusions 
justified by the data? 
Is the interpretation of the data 
appropriate in light of available theory?
Have the authors conducted 
all appropriate controls?
Is there adequate replication?
Are key papers in the field cited?

●● Give an opinion as to whether the paper 
should be published, revised or rejected. 

●● Describe any extra experimentation or 
data analysis needed to warrant publication. 

●● Ask journal editors for feedback: what was 
your review like? Was anything missing? Q.S.

N U T S  A N D  B O LT S
Become a peer-review legend

Marine ecologist Rita Santos out in the field.
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how you would like a constructive review 
to be written if you were the author of the 
paper,” he says. Snarkiness or scorn should 
not be present. “Derisiveness, aggressive-
ness or rivalry have absolutely no place in a 
review,” Curry adds.

The document should start with a short, 
cohesive summary of the paper, says  
Pulverer, followed by comment on experi-
mental design and the validity of controls. 
A key point of any review of biological 
work, he says, is whether the data and their 
interpretation support the reported find-
ings. “We’d like reviewers to outline pre-
cisely what extra tests they think are needed 
and why,” he says. Reviewers should also 
make clear whether more experiments are 
essential or merely desirable.

The specific technical and editorial 
advice that reviewers are expected to pro-
vide depends largely on the subject area and 
the scope of a journal. Validating a twist in 
string theory or cosmology calls for a dif-
ferent approach than reviewing the results 
of an astronomical observation, geological 
fieldwork or clinical trials. If asked to assess 
theoretical work, a reviewer should focus 
on equations and their interpretation. 

Most studies will require reviewers to 
examine observational and experimental 
data contained in supplementary material 
(or external reposi-
tories) and their  
representation in 
graphs and figures.  

Reviewers should 
check guidelines 
for authors and 
reviewers carefully 
to be sure that they 
properly understand a journal’s scope, 
how novel and ‘big’ any science must be to 
get published there, and whether referee 
reports and the authors’ responses will be 
published online. 

If the latter is the case, as it is for the  
EMBO journals, scientists should look at 
other reviews and authors’ responses. This 
is a good way for novice reviewers to get a 
sense of the appropriate length and structure 
expected, and of the journal’s overall review 
process, says Hames. If such information is 
ambiguous or unavailable, they should ask 
the journal for specifics. 

Assessing the work of others nurtures 
critical thinking in ways that few other 
ventures can match. But at the end of the 
day, says Alaa Ibrahim, an astrophysicist 
with the American University in Cairo, it is 
good for authors to have others dissect their 
submitted work. “The worst thing,” he says, 
“is that your science gets published just to 
be proven faulty or wrong soon after.” ■

Quirin Schiermeier is a Nature 
correspondent in Munich, Germany.

TURNING POINT
Intelligence programmer

“Think how 
you would like 
a constructive 
review to be 
written if 
you were the 
author.”

Computer scientist Damien Anderson 
overcame a lengthy illness to pursue an award-
winning PhD project in artificial-intelligence 
(AI) research at the University of Strathclyde 
in Glasgow, UK. After regaining his health, he 
had to wrestle with a crisis of confidence. 

What led you to study AI?
I’ve been interested in computers since my 
dad bought a video-game console, when I was 
five. I grew up in a deprived area of Scotland 
called North Lanarkshire, so it was a big deal 
at the time. Later, I had serious health issues  
— undiagnosed pneumonia led to chronic-
fatigue syndrome — which left me bed-bound 
from age 14 to 20. I replaced conventional 
education with the computer, teaching myself  
subjects that I was interested in. It was a negative 
time, but positive things came out of it. It gave 
me time to learn the things I wanted to learn. 

How did you move forward once you were well?
When I had my strength back, I worked at a 
call centre fixing computers for four years. I 
decided that if I could do that, I was now physi-
cally able to stick to a degree. My confidence 
had been zapped by being ill for so long. I 
wanted a piece of paper that said I was capable 
of doing more than answering phones.

Can you describe your journey into university?
The hardest decision I ever made was to go 
back into education. I didn’t have high-school 
qualifications, and so I had to prove myself. I 
did a national qualification in the form of an 
introductory course to digital media, and then 
completed a two-year diploma at the City of 
Glasgow College — a gateway to university if 
you don’t have enough qualifications. I focused 
on software-programming languages. After 
that, I was allowed to enter the University of 
Strathclyde as a second-year student. 

Were you intent on doing video-game design?
Early on, yes. But when I got to the university’s 
department of computer and information  
science, I was really impressed by the people and 
their projects, which included AI. I decided to 
do a software-engineering degree. But to be 
honest, my initial goal was just to get a degree. I 
approached it as if I just had to survive my time 
in university. It was a game of attrition, and I 
would beat it through pure persistence.

What pushed you to do more?
My undergraduate programme offered an 
optional placement year in industry. When I 
looked at the list of places that students had 

gone before, CERN, Europe’s particle-physics 
lab near Geneva, stood out. I was determined 
to do well — not just get through it. I studied 
harder to get the grades necessary.

How was your time at CERN?
It was a dream. I expected to be surrounded 
by Einsteins and Feinmans, but these are nor-
mal, determined people like me, which was  
eye-opening. We were using real-time decision-
making processes, called scrum, to develop 
machine-protection software for the Large Had-
ron Collider. After seven months there, I was 
named scrum master — essentially, team facili-
tator. It made me feel extremely valued. I came 
back after 14 months and finished a final-year 
project that won 2 awards, which helped me to 
secure funding from the Carnegie Trust for the 
Universities of Scotland to conduct a PhD. 

What are you working on now?
The big hurdle in my field now is building AI 
systems that are able to solve a variety of prob-
lems, including ones they’ve never seen before. 
The Google DeepMind team — which just 
announced that its AI, called AlphaGo, won 
against the world’s top Go player — is also fund-
ing a competition to build AIs able to solve more 
than one problem. I’m working on that. One of 
the best platforms to carry out that project is in 
video games, because there are so many types — 
from puzzles to role-playing to strategy. 

How have you handled the attention that your 
work has received?
The publicity has at times got me way out of my 
comfort zone, but it’s a great confidence boost. 
I’ve decided to say yes to every opportunity. ■

I N T E R V I E W  B Y  V I R G I N I A  G E W I N
This interview has been edited for length and clarity. 
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