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iiidistiiiig is an essential l m t  id research. 1’~iI~licii- 
tioris pmvitlc ii hsting rmwrtl of sciuiililic: ~ c m -  P plishriier~t tliclr otlier ruscnrclicrs c;ii~ rcfcr Io n1id 

liuiltl on. Jktore i t  iiiaiiiisr:ri~)t is nctrcptctl f o r  piiblicaliciii, 
Iiowcvcr, it iiuist iinricrgn review I,y othcr researchcrs, 
‘I’hese reviewers evaiualc tlir iiianmicripl Io jiirige its suit- 
iIl>ility tor pul)liciitioii, a process ciilletl p c ~ r  rcukru. 

I’eer rcvicw is cxtrerncly importaiit tor tnaititainiiig tlie 
quality ot p~iIjli~:iitioi~s. I n  vicw ot this iirilmrtance, you 
iiiiglit be surprised to  learn ttial tlicrc are virtrially 110 put>- 
lislierl guidelines gciverriirig peer rwiew. ’1’0 I I C  stir t ,  mtist 

rcsenrcliers agree 011 soirie tratlitinnnl etiquetlc, niirl jaur- 
iials typically scncl son~c  geiicral giiidelines ti) rcvicwcrs 
nloiig with riianiisr:ripis. Ilowevcr, many gray iit+eiiS and cthi- 
cal rlilcrrirrias c m  iirisc. I discuss a fervol thcsrt lict-e and pro- 
vitlc s m i c  yuitlanw to iicw rese;li.chcrs. 

‘This nrtick is pt‘imarily directed at stritlcnts who are be- 
corning involved hi rescnrcti. My intent is io l i d ] >  yo~i  urirler- 
stand y a i r  olrligaticms and rcspimiitiliiics in the review 
prucess. Scvcral o t  ttie issues 1 discuss. howcvcr, rele- 
vant to rcview practiccs in getieral and thiis inay b e  of intcr- 
cst tri riiore cxpcriciicerl researchcrs iis well. 

Why Should You be a Reviewer? 
t<eviewing hkcs time and ekr t : ,  nut1 yuu inny wniitlcr why 
yoii stiuuld holhcr. Alttiough i i t r  oiic call furcc yoti to bc a r e  
viewer, thcrc arc mtrerriely gnarl TCIIROIIS for doirrg sn. First, 
wlic:i~ yoii sillimit iriaiiuscri~its for ptildiratioii, it is yoiir 01)Ii-  
gntion tci review 1riaiiust:ril)ts as wcll. To t i ( !  sure, ttiis is n 
inoral ol,ligatiori only; hmvcver, juurrrnl ctlitrm will appicci- 
ai(! your cftorts. and yc~u will yaiii i i  rt:l)liiation for coritril)ut- 
ing to the gout1 of Llic rcsciirclicoiririiuiiity. Most iixiportani, it 
inay be riaivr? Lo cxpect t h t  your own manuscripts will I>c rc- 
viewed i r i  ;I tiincly nxiiiiier if you tlo iiot ttiltill your oliligakn. 

Ikirtticrniorc, when yoti ievirw ninnuscripts, you hnvc the 
opportunity t o  see research rcsiilts well liefore pulilication. 
‘ h i s ,  you will Iwcome aware of rcsciirch treritis ahead ot thc 
corririiiiiiity at hrgc, wliich can Iic bcoeiicial t o  your rcscarcli 
program. Th is  h e s  ria/ incan, liowwer, ttiat lhc contcnt i)t 
tlie rrinrii~sr.ripis you review is iivailaih for you to use iii yniir 
owti research, and I will disciiss [tic contitlcritiality issiic in 
more detail lalcr. Nnvcrthelcss, yuii sho~~l t l  rwlizc that there 
arc Imiefits to the tiirin niirl effort it takes to l>c il rcviewer. 

Are You an Appropriate Reviewer? 
When you receive n inantiscript to review, yrru sl~oulcl de- 
cidc immctliatcly wtiether or not you’rc i it i  approprialc rc- 

vicwcr. I f  you’re rcasoiiaiily Cainiliiir with tlie suljject Irialicr 
of tlrc innnuscript, especially the rc?tereiices tliat provitlc 
tlie t~ckgroiiiirl, theti yoii’rc Iml)al)ly an appropriate re- 
viewet-. I[you’rc not su[ficierhtly kiinwlcrlgcalk iihoLit all  ;is- 
pects of the niniiiiscript, you can liiriit  yoiir rcvicw to ttiose 
aspcr:ts yoti lriiow wcll a n d  so iriforni the  ctlilor in n note ac- 
compnnyirlg yoiir revicw. It you’re not familiar with the topic 
of thc inaiiusci-ipt, ynii’rc Iirolxhly not an apprnpriate re- 
viewer, and it is iInl)ortant to return ttie rnariiiscript to the  
editor withrmt rlelay. Altliough joiirili~ls otteri allow ynii to 
pass tlic mariLiscript on to a snititlile ctilleague, I recoin- 

iiieritl that you rcturii the manuscript to tlie editor willr sug- 
yestioris fnr pntcntial reviewws, 11icrcl)y rcinovirig yourscif 
from ttic “loop” t i )  avoid later cnnfusion. 

What Are the Objectives of Your Review? 
llsseritlally, yoiir rcview serves ilircc pitrpscs, riaincly: I )  
to cleterrnine wlicthcr tlie coi~tent oi thc innnuscript is rroucl 
(that is, new). 2) lo rictt!rmirie whctlicr ttic results uf the 
manuscript are aorrecl, anrl 3) to rieteriniiic wlicther the re- 
sults are sigriiCiciw/. ‘I’liese issues inny s m ~ i  straightfor- 
ward, but in many cases they’re not. I will address cacli nf 
these issues scpiirately. 

How Is Novelty Uetcrtnincd? 
Novelty is extrrincly itiiportaiit i i i  research, nncl a inimii- 

script is not Ipul)listiablc if  its results are alrcarly kiiirwri (ex- 
cept it it is ;i review or iutorial pqwr). Althouyli rrsciircli is 
riovel if it has iiot I>eeii piil)lislictl Iic:fore. it rriny I,c difficult 
in practice to cktei-iriirie this. First, tlie research wnrirl is 
vast and multifncetetl. Iior siarlcrs, tlicrc art: riiitncrniis 
juurnals, not only t tie well-kw)wii, laryecircula~ioi~ j o w  
iials, but alsti niariy sirinll-circulation ones. 11) addition, there 
are tnrcigu-Iarig~iiige joiirnals, wliicti rnny not tic casily ac- 
ccssible. ‘I‘hat’s the easy part.  ‘I’o irialce niatlers worse, tak- 
iiig place througliout t t ie  year, rhcrc arc ccinferences on 
virtiially every acadeiriic anrl tct:linologlcal rliscipline. Some 
of these corifereiices liavc reviewed ~irocccrlinps, otliers 
lrnvc uiireviewcrl procccrlings, arid ollicrs pul)lisli oiily ab- 
stracis. Proccccliiigs of tlicst? c,onfcrcnces i i w  of tcn  not iic- 

cessiljlr to rt:sr:;irchcrs wlin Iiavt. not attcnrlcil tlie 
coiilereiicc. Atid wliiit ;itmiit P1i.D. rlisscrtatioiis? Tliosc are 
iivailtible From arc:liivr!s, Iiiit ttiey’rc not tlistrit)Litetl to tlic 
rcscnrcti coiniririnity. h i  eve11 graycr arcii concerns I ~ X -  

ter’s ttiescs, w1iir:li iirr no1 publicly iw:essil,le. 
A iriore serious prcilileiri is that lint all pul~lications w- 

clergo [lie sanic Icvel c i f  scruliny. A tyliical dilemma is the fal- 
Iuwing. A rcvicwcr points out tlint ovcrlalqiirig inatcrial ciiri 

bc fourirl i n  atlisscrtatioii that was iinvcr pul~lishetl. Since tlie 
rrianuscriljt lncks novelty. thr rcvicwer may recoinmerid that 
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it hcrejected. Uut the dissertation, Ixcaiisc itwasnot submit- 
ted to a jourrial or conference, liar1 ncvcr been ]leer reviewed. 
Thus, one c:ould argue that ttie “results” 01 thc disscrtatioii 
haw thc status of a conjecture or onproven clairn. (Moral: 
I’iil~lisl~ your tlisscrtation.) Thus,  the correctness of the prior 
pulAicatiori tias not hccn estal)lislicrl with aliighlevelof scru- 
tiny, and this makes it ditlicult to deterniinr! nnvclty. As ii rc- 
searcher, it is important that your owti research is sul>jcct to 
scrutiny and is niacle accessihle to a wide adierice. 

The rcvicw prnccss iisually takes mtiriths, arid s ~ ~ i i e -  
times evciiyears. In addition, oiiccninanuscript is accepted 
tor lml)licatioti3 ilcan oftcn Iir! inorc inoiiths before it is pitb- 
lislicrl. Thesc delays present timing probletns in cleterrriiri- 
irig novclty. For cxainplc, suppose you’re reviewing a 
manuscript, mid it turns nut that ovcrlapping results are 
given in another matiuscript that is either iintlcr review or 
awaiting publication. Although there are no set guidelines 
governing this situation, t follow tlie rule that, until a manu- 
script has IECII publishcd, i t s  rcsults cilniiot preclude those 
of another niaiiuscript under review. In othcr words, n 
mariuscript should only Iw judged 011 11ic tiasis of piililislictl 
material. R u t  even tnnrc subtlc prohlcms can arise. Spe- 
cifically, whilc n mnnusc,ript i s  being reviewed, it may hap- 
pcti Chat a papcr with substantial overlap is published. This 
may atfccl tlw rcvicw of tlw mauuscript in inidprocess. In 
siich cases, editors iwually allow thc siilmittcrl mnuscript 
to complete its review cycle. 

How Is Corrcctncss Determined? 
Determining correctncss can br! difficult tor avnrietyof rea- 
SOIIS. First, each field of research l m  its nwn staiirtarrls for 
determining correctness. Thcsc staiirlards arc not al)soliitc 
(despite what matheriiaticiaris olten claim). What is most 
hnportarit is that you apply these standards in a tiinniicr 
that is appropriate to the field. For examplc, thcrc arc coii- 
trol theorists who conslder a “result” to tw tiothinji lcss than 
a pt+ovcn theorem. Using this standard, a conlrnl thcory rc- 
senrcher wuulcl be iricliriecl to reject engineering nianu- 
scripts that lack a theorern-proof format. (Actually, vcry few 
engineering joiirnals use this style. Control theory is an cx- 
ceptiorr.) Conversely, a researcher in an applied area nf cn- 
gineerirrg would be inclitiecl to reject control theory 
manuscripts, which arc oftcn bascrl on iclcalizcd inatliemati- 
cal assumptions withoul reference l o  ]~liysical reality. 

Nevertheless, although standards of mathematical rigor 
vary from field to field, a inaruiscript I I I U S ~  conform to Iiasic 
starirlarcls of clarity a ~ i d  lugic. I f  not, you inay judge the 
manuscript as  “not even wrong,” which means ttiat it is not 
sufficiently well written for you to clcterinine whether or riot 
its results art: correct. Some reviewers may recunimerirl re- 
jection of a niariuscript based srilely oil lack of clarity w i t h  
out i~ivest i i ig  t h e  effort to de te rmine  noval ty  and 
slgriificarice. ‘I’his kiiitl cif recomrrientlation is valid only to 

the extent that it is both ohjcctivc and specific. aspects that 
are discussed L)clow. 

All of this assumes that the manuscript possesses sulfi- 
cicnl detail for you to determine correctness; however, few 
inarmscripts are self-coritairietl. I:or cxample, most niaiiu- 

scripts depend on results in books anrl papers, which is not 
a prnl~lcni iunlcss ynu’rc. skcptical about the correctness 01 
the cited material. You may have valid grounds to worry if  
the crucial refererices have ur~lergor~e  less scrutiny, which 
niay lie the case If  they’re conference papers ancl the  maiiu- 
script you’re reviewing was submitted to a journal, which 
deniantls higher scrutiny. ’l’tie poirit here is thnt puhlica- 
lions, however defined, form a kind of pyrcirriid, with differ- 
ent levels of scrutiny being applied at different levels of the 
pyramid. Iliscreparicies in the scriiti~iy of relevant publica- 
tions inay imp& your aldity to dctcrininc corrcctncss. 

Thcrc arc instances in which you can’t check the correct- 
ness of a nianuscripl. For exaniple, ynu iis~ially can’t verify 
the cornputer programs ckveloperl by autliors; ntir can you 
check their experinieiital data, much less their  experimental 
apparatus. In tliese cases, it is obviously impossible to ver- 
ify the correctness of the manuscript. Although thcrrt is n o  
siiriple solution to ttiis problem, at the very least you might 
require that the authors provirle sufficient detail ancl diag- 
nostics to rriiriirriize the  possiliility of tiirlden flaws. (When 
you write your own manuscripts, you sl~oulrl reverse this 
process and think about how ynu sl~oulcl report your re- 
search to derr ioi~trate  that your inethods and results are 
correct.) Some disciplines require “reI,roclucibility” as a re- 
quirement for pul~lication, hut this is inorc of an idcnl than a 
practical redity. 

Some reviewers tielieve ttlilt the  stniidards nf correct- 
ness nccd to he higher fnr beginning rcscarchcrs than fnr 
ninrc cstablished authors. Although closer scriitiiiy of thc 
workof lcss cstablishcrl rcscarchcrs caii bc viewed as hcnc- 
licial tn tlicm, this distinction implics less rigorous review of 
morcl cstablisl~crl authnrs. Couscqucully, this practice vin- 
latcs fairness and objcctivity whilc undermining the ulti- 
niatc goal of rcvicwing I.ikc tlic ctnpcror anrl his clotlics, all 
inan~uscripts dcservc cqual trcatnicnt rcgarrllcss of the  
idcntity of tha auttiors, 11owcvr!r rcnnwncrl. Blind review- 
ing-reviewing niniiuscript.~ with thr! niithors’ names re- 
moved-can help prevent this prol,leni; however, it is rarely 
1,racticcrl Iiy cnginccri ng journals. 

How 1s Significance Determined? 
A niariuscript iriay be IJoth correcl ancl novcl, b u t  its rcsults 
may riot be significant enough to warrant puldirntion. In 
some cases, it is a si~riple matter to decide whetlrer this is 
ttie case. ]:or example, the results m a y  be only a minor cx- 
tension of kriowi results, perhaps more i n  the vein nf an ex- 
ercise than a true research coritrilmtion. But even here 
there are gray areas. Ihr  example, suppose the results of a 
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manuscript are actually a special case of a more gciicral, 
known rcsult. Some reviewers would recrmmend that the! 
manuscript hc rejected. Special cases are  freqiieritly 
nonobvious, howcvcr, and may bc of grcat valuc. '1'0 illus- 
trate this point, consider tlic conseqiiences of rejecting ev- 
ery manuscript that presents a. Lyapunov iunction rm the 
grouricls that al l  such functions are merely spccial cases of 
an estnlilished framework. 

Reviewers nEtcn descrlbe n manuscript as "not intcresting" 
to imply that IC Is not sufficienllysigiiificant to warrant publica- 
tion. 'fills judgment entails aserious problem, namely, that sig- 
nificance is often difficult to jiidge. Even b i i ~ o u s  researchers 
have inadr! horrendous crrors in judging significance, and his- 
tory is filled with examples of such errors (see "Rctcrences'~. 
In some cases, a researcher's work was publ1shecl only after 
protracted, strenuous conflict against established "experts" 
whaseviews wcrc later found to IIC woefully misguidecl. I f  you 
insist OIL judging a manuscript to tic?" interesting," I)c abso- 
lutely SLIR that your judgment Is Iiascd on thoughifiil, rattonal 
arguments rather thau personal prejudices. 

The issue of slgnificance is the least otijcctive and there- 
Inre the most contentious. I t  the manuscript has margitlal 
novelty in a dense ficld of research, significance may be i r i  
doubt. On the other hand, i f  the manuscript presents ideas 
or concepts that arc original, creative, speculative, or iin- 
usual, it may be appropriate to give the authors the betwfit 
of thc doubt. Iri such caws, the possible harm to the journal 
maybe outweighed bytlicstimulus to the research conimu- 
nlty, not to mention hartn to thc authors. Remcmher that 
new Ideas oftcn require the dcvclnpmerit of an intcllcctual 
framework that can take years to gain acceptatice by thc re- 
search community as a whole. 

Be Specific and Helpful 
It is Imporlant that your evaluaiioii of B mnnuscript bc hnsed 
on specificexamples, so if the tnanuscript is not clearlywrit- 
ten, give examples to dernonstrate. You need not point out 
every such instancc, but you mlght makc it clear that you'rr! 
merely providing il few specific cases as evldence of lack of 
rigor or clarity. Providing such cxainples will strengthcn 
your evaluatiou by demonstrating to the editor thc nbjectiv- 
ity of your rcvicw. In addition, rtic cxamples you include in 
your review will he o f  great tiel]) to the authors In revising 
their manuscript. 

Yvu canbehelpful totbc authors inotherwaysasivell. For 
example, you can suggest technical Iniprovcmcnts to the 
manuscript, arid you can provide aclditiotial, rclcvant reFer- 
elms, whether or not thew rcfcrerices preclude novelty. By 
helping the authors improve their manuscript, you're irn- 
proving the literaturc to the benefit of all researchers. 

Be Timely 
When an editor asks you to review a inanuscript, lie or 8he 
will usually give you n deadlinc. IF you know you cannot meet 

the deadlinc, inform the editor iminediatcly, and you will 
usuallybegrantcdan extension. If an editor notifies you that 
thc deadline has passecl, you should respond immecliatcly 
with an opology arid an estimate of when your review will tlc 
cnmpleterl. Rernembcr that if yc~ur review Is excessively 
late, the editor may make a decision without your input. 

Respect Confidentiality 
'['he manuscript that you're reviewing has been sent to you 
in corifidence. Although there is no legal rcquircment for se- 
crecy, it is understood in the research comrniiriity that 
you're bound to respect thc confidetitiality of the manu- 
script. This nieans that you cannot use the results of the 
inanuscript in your own research (which would lie fraud), 
nnd you cannnt divulge the resiilts nf the mnniisrript to 
other researchers. If you wish to cite or milkc use of the re- 
sults of arnanuscript, yoii can reveal your iclcntity to theau- 
thnrs and request their permission; however, the authors 
need not grant such permission. 

Be Objeclive and Fair 
As you clctermirie the novelty, correctness, and significance 
of amanuscript, it Is important that you he objective. Oblcc- 
tivity is cxtrernely important because, as already men- 
tioned, the review process entails a C6rifhCt of intercst. The 
editor, of course, is aware of this cnnflict and  is thus obli- 
gated to placc high weight on ohjectivc comments ancl littlc 
or no weight on subjective opinion. In fact, ;my coriiments 
you incliide in your review that lackol~jectivity should he ig- 
nored by the editor. I f  ynur rpview is excessively niihjectiue, 
the editor may complelcly ignore your evaluation, and you 
will lose the opportunity t o  judge the manuscript. 

Objectivity is essentiat for ensuring fairness. It Is an unfor- 
tunate, and soiiictiines ugly, aspect of llic prrilessioii tlial rc- 
search can be extremely competitive and some reviewers 
will takeadvantage of the review proccss. Ilnfortunately, it is 
nut uncommon for a reviewer to dismiss a inanuscrlpt with a 
few subjective comments. It is the erlitnr's duty to ignore 
such reviews regardless of thestatwe of the reviewer. At the 
very least, fairness means that you do not inipose standards 
on authors that you do riot abidc by in yrmr own work. 

Unfortunately, a review is essentially a critique of a 
manuscript, and thus most rcvicws are largely fillccl with 
negatlve comments. There Is nothing to prevent you from 
being coinplimentury, however, if there are aspects of the 
manuscript you feel are deservinE of praise. Supportive 
comments and cuc:ouragernent can generate goodwill in an 
often competitivc cnvironment. 

Beware of Conflicts of interest 
Thc iiistitution of peer rcvicw is cornplicaccd by conflicts of 
Intcrcst. Only i n  peer rcview is the villuc 01 one's work 
iuclgetl by one's competitors. Our society recognizes the in- 
tierent dangers of conflicts of interest, and ~ i u n ~ c r ( ~ u s  laws 
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and social customs liilvc hcen estal~lislicd to avoid if not 
banish it (think r)f nepotism, for starters). Unfortunately, 
there is no altcrii;itive t o  peer review for determining the 
wortlilness ol n manuscript for ]~iil>lication. Ill cases of sc- 
vere coiiflict of iiitcrcst and obvious bias, however, editors 
have beeti Iciiown to ignore reviews aiid publish manu- 
scripts sight utisccn. 

When ynu rcccive a cornpetitnr’s manuscript for review, 
you [nay hc placcrl in a conflict of intcrcst. ‘1’0 make ninttcrs 
worse, this conflict of interest is imposccl on you involun- 
tarily when the manuscript i s  sent to you unsolicited. I n  ex- 
treme cases, you inay wish to return the maiiusc:ript to the 
cditor to avoid being placcd in ;L clifficult situation. Urifortii- 
nately, the rriere fact that you 11ave opened ihc cnvclope 
inay force yoii to rletnoiistratc that you have respcctcd the 
maniiscript’s ronfidentiali ty. Alt hougli such situations illus- 
trate llaws in the peer review syslem, fortunately they are 
rarely problcnintk 

Fulfill Your Obligations 
and Review with Integrity 
As a researcher secking to publish your own work, it is your 
obligation to review manuscripts by your [cllow rcscarchers. 
‘t‘hegoal of your rcvicw is to deterrriirie novelty, correctness, 
nnrl significance. Your rcvicw slioulrl strive to Iic spccific, 
hclpful, timely, objeclivc, and fair. You rritist also rcspcct the 
confidentiality of the contcnts of the maIiiiscript. 

As alieginning researcher, your rcvicwing efforts rnayen- 
tail difficult issues. Yoi~shoulcl adtlrcss these problerns with 
the utmost integrity, always treating your fcllow researcti- 
ers in a nintiner that you yourself would want to  be treated. 
Peer revlew is a practicc where simple application of the 
golderi rule should prevail. Just as you wouid not want your 
research judged in an unfair nimmer, it is iiiappropriate for 
you to treat otlicr researchers’ work unfairly. ‘The ethical 
standards that ynu uphold ancl the considcration you show 
to your I~l low rcsearchers reflect your personal integrity. 
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influencc to c~nasculate Armstrong’s work while infringing 
on his patcnts. 

What can go wrong with peer revlew Is djsciisscrl in the 
14nFollcttc book above as well as  In 

W. Hroiid, Uetr-nyers oftlie Truth. New York Simon and 
Scliustcr, 1982. 
D.3. Kcvlcs, The Drzltiniore Crrse: A Trial oFPnlifics, Sci- 
ence, arid Cliamcter. New York: Nnrton, 1998. . R. Bell, lriipuw Science: Fruud, Compromise, orid Poliri- 
crrI h f h e r m  in Scientific: Rcseorclz. New York: Wilcy, 
1992. 
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