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Abstract:Thecompliancewithcodingstandardsisbecominganevaluatingindexforasoftwareengineer' steamworkcapabilityorin-

ternationalcooperationcapability.Thebestplacetosolvethisproblemshouldbeinaneducationalenvironmentsuchascollegewhere

studentsbegintowritetheirintroductoryprograms.Afterconstructingaweb-basedevaluatingsystem, acasewasstudiedinourschool

ofsoftwareandsomeimportantconclusionsweremadesuchas( 1) theevaluatingresultswerenotsosatisfactorybecauseoftheabsence

ofnecessarytrainingand( 2) students' abilitytocomplywithcodingstandardsdidnotimproveautomaticallywiththeassignmentsone

byonewithouttimelyfeedback.Inshort, thereisalongwaytorunbeforethestudentscanwritequalitycodemeetingtherequirement

ofsoftwareindustry.
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1　Introduction

TherapiddevelopmentoftheInterneteconomics
andglobalintegrationprocessarebringingeverynation
anewchallenge-howtoraisetheinternationalcompet-
itivecapabilityofsoftwareindustry.Overthepastdec-
ade, withtheinternationalcompetitionandthegrowing
popularityofsoftwareoutsourcing, internationalandin-
dustrialprogrammingcapabilitiesalsohavetheunprec-
edentedrequirementsforprogrammers.Thiswasproved
bythesuccessfulexperienceofsoftwareoutsourcingto
India

[ 1, 2]
.Infact, quiteafewgraduatesfromcomputer

sciencefacultiesatChineseuniversitiescannotreach
theinternationalandindustrialrequirementsinpro-
gramming.Inthissituation, how toeducatethe
studentstobecomequalifiedprogrammersandtoadapt
tothesoftwareindustrydemandswillbecomeaveryim-
portantsubjectofcollegesoftwareeducationnow.

Inessence, thesoftwaredesignisratheraproject
thanapersonalhandicraft

[ 3]
.Withmanypeoplebeing

involvedinproductdevelopment, iftheprogrammers
donotcomplywithunifiedcodingstandards, theulti-
mateintegrationcodewillhaveverylowreadability.
Notonlydoesitcreateobstaclesofunderstandingcode
andincreasethemaintenanceworkload, butthepossi-

bledefectsinpoorlywrittenprogramsmightbeconsid-
erable. Therefore, in the software development
process, strictlycomplyingwithcodingstandardsisof
greatsignificance

[ 4]
.Collegestudentsshouldbegiven

highstandardtrainingincodingstandardsandthey
shouldaccepttheguidelinesofaseriesofscientific
methodsintheirintroductoryprogramming.

Inthispaper, theresearchoncodingstandards
wascontinuedbasedon

[ 5]
, andsomeprogresswasa-

chievedinmanyaspects.Utilizingthedevelopedevalu-
ationsystemandthecollecteddata, acaseinour
SchoolofSoftwarewasstudied.Someobviousproblems
werefoundthroughthewholeprocessofcasestudy,
whichishopedtobeareferenceorguidanceforother
educators' teachingactivity.

2　EvaluationIndexSystem

Inthesoftwareindustry, mostofthecodingstand-
ardsmanualscontainatleast100 standardsorguide-
lines

[ 6-8]
, whichareimpossibletoapplyforuniversity

studentswhoarejustbeginningtolearnintroductory
programminglanguage.Because( 1) thesestudentsdo
notunderstandwhatthecodingstandardsare, and( 2)

itishardtostrictlycomplywiththewell-acceptedcod-
ingstandardsevenforprofessionalprogrammers, leta-
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lonethestudentswhohavejuststartedtolearnpro-
gramming.

Fromthesurvey, wefoundthatcollegestudents
shouldpaymoreattentiontoatleastfoursections-Lay-
out, Naming, Comment, Codingintoday'shighlycom-
petitiveera

[ 5]
.Layoutincludesproperlayout, codein-

dentation, theusageofspaces, etc.;Namingrequires
studentstogivevariablesandfunctionsmeaningful
names;Commentasksstudentstowritesufficientcom-
mentstoexplainthepurposeoftheprogramsregardless
whethertheyarelargeorsmall;andCodingdemands
studentstoproperlyusethecontrolstatements, suchas
if, switch, do…whileandsoon.

Insummary, asimplifiedversionofcodingstand-
ardswasdeterminedasAppendix1.Thesecoding
standardsindicatethebasicrequirementsinthesoft-
wareindustryandareeasyforcollegestudentstoun-
derstand.Furthermore, thesestandardscanbetakenas
solidcornerstonesforthestudentstopracticemorepro-
fessionalcodingstandards.

Withthesimplifiedcodingstandards, thehierar-
chicalstructureofevaluationindexsystemwascon-
structedwhichconsistsofthreelayers:targetlevel,
criterionlevel, andsub-criterionlevel.Afterthat, by
AHP(AnalyticHierarchyProcess) togetherwiththe
questionnairesurvey

[ 9]
, theweightdistributionofall

evaluatingindiceswasachieved.Eventually, aweb-
basedevaluationsystemwasbuiltuprelyingonallthe
workmentionedabove.

3　CaseStudy

Soastofindthecurrentstatusforourstudentsto
complywithcodingstandards, acasestudywasde-
signedandbroughtintooperation.
3.1　Datacollection

Allthe159Yearonestudentswereinvolvedinour
research.ThecoursePersonalSoftwareProcess(PSP)
wasdeterminedtobetheresearchenvironment.PSP
coursetakesnineweeks, inwhichteachersrequire
studentstowriteandsubmitaprogramwithabout100
LOCatacertaininterval.Beforeprogramming, the
teachersorteachingassistantsdosomenecessaryanaly-
sisabouttheprogrammingassignmentsintheclass.
Therearefiveassignmentprogramstotallysothere
shouldbe159×5=795programstheoretically.

However, althoughtheteacherannouncedthere-
sultoftheseprogramswouldbeapartofthefinal
scoresofPSP, therewerestillafewstudentswhodid
notcompleteallfiveprograms.Byanalyzingallthe
submittedprograms, itwasconcludedthatthemain
reasonwasduetolowprogrammingcapabilityofminor-

itystudents.Asforsomestudentswhodidtherepeated
submissionofoneprogram, theteachingassistants
shouldfindtimetocheckandpickupthelatestones.
Throughtheaboveprocess, 675availablesampleswere
collectedeventually.

Afterthat, thedevelopedevaluatingsystemwas
appliedtocheckeachassignment( sourceprogram
files) writtenbyeachstudentandalltheevaluationre-
sultswerestoredintoaMySQLdatabase.
3.2　Analysisofmarkdistribution

Withthedataindatabase, themarkdistribution
wascalculatedandsummarized.TheFig.1 toFig.5
denotesthemarkdistributionofstudents' assignments
from1 to5.Inthefigures, theheightofbluebars
meansthecountofstudentswhogotthecorresponding
marks.Forexample, inFig.1, thehighestbarindi-
catestherewere84 studentswhoturnedinmarkfrom
60 to69 (intheformof“60-” ).
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Fromthemarkdistribution, itcanbefoundthat
theevaluatingresultofeachassignmentisanormaldis-
tribution.Itprovestosomeextentthattheevaluationis
valid.However, theevaluationresultsarenotsosatis-
factory.Althoughonlyafewstudentsgotmarksless
thanfifty, thenumberofthestudentswhoachieved
marksgreaterthaneightyislikewisesmall.Themarks
ofthemoststudentsarestandingintherangeof60 to
70.
3.3　Problemsfinding

Throughanalyzingthescoreofallstudentsinthe
database, threemajorproblemsasfollowingwere
found.

( 1) Becauseofthedelaywiththeevaluationand
feedback, theaveragescoresofthefiveassignments
from1to5 havenoexcitingdifference(seeFig.6).
Beforethecasestudy, itwaspredictedthattherewas
littleprobabilityfortheextentofcompliancewithcod-
ingstandardbystudentstoincreaseautomaticallyinthe
entirenineweeks.

( 2) Becauseofnoconsistenttrainingandtimely
feedback, theaveragescoresofthefoursectionsare
comparativelylow (seeFigure7).Thisfacthasalso
beenestimatedbeforethecasestudy.

( 3) Theanalysisofthefinalaveragescoresoffour
sectionsshowsthatthesortingresultisCoding, Lay-

out, Comment, Namingindescendingorder(asshown
inFig.7).Thatmeansthefuturetrainingemphasis
shouldbefocusedonNamingandCommentsoasto
improvetheextenttowhichprogrammerscomplywith
codingstandards.

4　ContrastExperiment

Inordertofurtherdiscoverthedifferencebetween

thosestudentsandseniorprogrammersoncomplying
withcodingstandards, acomparativeanalysiswasalso
implemented.Specificallyreferringtothethreeran-
domly selected examples in textbook

[ 10]
p10h.

cpp
[ 10]
:193 ～ 196, p7k.cpp

[ 10]
:106 ～ 107 and

p6q.cpp
[ 10]
:88 ～ 89, thesameevaluatingsystem

wasusedtodothesametest, theresultsareshownin
Table1.

Tab.1　Evaluatingscorefortextbookexamples

Total Layout Naming Comment Coding

p10h.cpp 88.80 17.94 26.38 21.18 23.30

p7k.cpp 91.06 20.30 25.12 22.34 23.30

p6q.cpp 92.04 21.68 24.59 23.31 22.46

Table1 showsthat( 1 ) theexampleprograms

writtenbyseniorprogrammersorexperiencedteachers
gothigherevaluationscores, whichwillbecomethe
nextteachinggoalforustocultivateourstudents;( 2)
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Evenbeingtakenasexamples, thethreeprogramsare
stillnotperfect.Thatshowsthattheproblemwithnot
complyingwithcodingstandardsisevenprevalenta-
mongtheexperiencedteachersandexcellentsoftware
engineers.

5　Summary

Ithasanextremelypracticalvaluetoresearchhow
studentsrecognizecodingstandardsandhowmanyof
themarereadytowritequalityprogramscomplyingwith
codingstandards.Thequalitativemeasurementfor
theseeducationalresultswillbecomeaneffectiveway
tomeasureandevaluateteachingquality.Withoutthis
measure, itisdifficultforteacherstoknowwhether
theirmethodsarescientificandeffectiveornot.Under
suchcircumstances, thepaperlaunchedaresearch
methodonevaluateourYearonestudents' readiness
forwritingqualityprograms.

Throughthecasestudyandanalysis, thefollowing
conclusionsweredrawn.Eventhoughabeginnerpro-
grammerhasknowntheimportanceofcodingstand-
ards, themajorityofstudentsfinditdifficulttoapply
codingstandardsinprogrammingwithoutsystematic
trainingandguidance.Ifthestudentsdonotreceive
consistenttrainingandtimelyfeedback, theextentof
studentscomplyingwithcodingstandardswillnotauto-
maticallyincrease.Asaresult, tocollegestudents, the
educationandtrainingoncompliancewithcoding
standardsisdifficultandshouldnotbeskipped.

Asmuchastheconclusionsweredrawnabove,
therearestillsometopicstobeexplored.

( 1 ) Toenablestudentstofullyunderstandand
graspcodingstandards, aneffectiveteachingmethod
shouldbecarriedoutwithsystematicandcontinual
trainingtostudents.

( 2) Anopenweb-basedevaluationsystemshould
bedeveloped, withwhichthestudentscanuploadtheir
programstothewebsiteandgetdetailedbenchmarking
results.Withthetimelyevaluationandfeedback,
studentscanbemotivatedtoobservethecodingstand-
ardsandultimatelyretainanideallearningcurve(e-
valuatingscoreskeepsgoingup).

( 3) Bymonitoringthestudents' scores, teachers
canassistlowerscoringstudentsseparately.

( 4) Theevaluationindexsystemofcodingstand-
ardssuitableforhighgradestudentsandsoftwareengi-
neersneedstobeconstructed, whilethetraining
schemeandevaluatingsystemforthemshouldbepre-
paredinadvance.
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