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Abstracg The cmpliance with coding standards is becaning an evajuating index r a sofware engneer s teamwork capab ility or .
temationa] coperaton capability The bhest Place © s0]ve this Proplen shoul] be in an educationa] envirorm ent such as col|e€e where
students heg€in O write heir ntoductory progran s After constructing a weh_pased evaluating sysm - a case was studied i our schoo]
of sofware and same mportant conclus pnswetre made such aS( 1) the evajuating resu[ts were not SO satjsfactory hecause of he apsence
ofnecessary trajning and( 2) students  ability © canpPly with coding standards did not inprove autan atically wit the assgments ame

by one without tinely feedback In shor’t there s a [mgway © run hepre fhe students can write quality code m eeting the requjrenent

of softvare ndusty
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1 Introducton

The raPbd development of the Intemet econaomcs
and gloha] neration process are hrnging every naton
a new chalfenge _ how t0 rajse e jntematpnal canpet
itive capahility of sofware industy ()ver the past dec
adsz with the internatona] competitpn and the growing
pobularity of sofware outsourc 'ng nternatonal and
dustria] programm ng capahpilities also have the unprec
edented requirements {or Pprogrammers Thiswas Proved
by the successfu] experience of sofware outourcing to
hdid? T fict quite a fw graduates fran canputer
science facultes at Chmese unjversities can not reach
the mtemationa] and ndustria]l requjranents n Pro
gramming In this situatiox} hov 1t educate the
stdents to pecame qualified Progranmers and t0 adapt
10 the sofware ndusty danand swill becane a very im-
portant suhject of co]lege sofvare education now

n essence the ofware design is mther a project
than a persona] handicraft! W it many people heing
nvolved n pProduct developmen’t if the Pro€ramm ers
donot canpP Y w ith unified coding standard§ the ulty
mat ntegraton code will have very Jow readability
Not oy does it create ophstac s of underseandng code
and increase Hemamntenance WOIk]O&d but the pPossi
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ble defects in poorly written program s mght he consid
erahle Thelefor§ n the sofware development
proces§ strictly canp ying€ with coding standarls is of
great si@ificancé!  (Colkge students should he given
hi&h standard tapning n coding standards and they
shoul accept the Sugelines of a sergs of scientific
methads n their mtroductory pProgramm ing

In this Paper the research on coding standards
was continued pased o , and same progress was a
chieved nmany aspects Utilizh€ the developed evau
aton systam and the collected datg
Schoo] of Software was studied Sane opvious Proplans
were found through the whole process of case Sltld}’
which 1S hoPed to he a reference or gujdance for oher
edJucators teaching activity

a case jn our

2 Evaluation Index Systan

In the sofware indust.ry most of the coding stand-
ardsmanuas contain at least|g( standards or guide
lnes® ¥ which are mpossible ©0 appy for unjversity
students who are just he€nning€ © kam pntroductory
programm ng language Because( 1) these students do
notunderstand what the cod mg stand ard s are and( 2)
it s hard o stictly canpPly with he we]LaccePted cod-
ng standards even {or professional plogramme1§ leta
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pne the students who have just started t0 Jeam Pro
granm ng

Fran the sulvey we found that colle€e students
shou H paymore atten tion 10 at Jeast four sections - [ ay_
out Naming Cament Cading in ©day's highly con-
Petitive e [ ayout includes proper 1ayou,t code
denﬁti(l} the usage of space§ etg; Nam jng requires
sudents © give varjahles and finctions meaningfu]
nam e Canment asks sudents towrjte sufficient can-
ments 10 exPlan fe Purpose of the Pro€rams regard Jess
whether they are large or small and Cod ng danands
sudents to Proper]y use the con tro] sataments such as
if switch da.. whik and so o

In surmary a sinplified version of codng stand-
ards was detemined as ApPpendix | These coding
standards mdicate he basic requimments pn the soft
ware ndustry and are easy for college students t0 un
dersang FurlhernOI,e these standards can he taken as
s0]id comer stones {or the students 0 Practce more Pro
fssiona] cod ing stand ards

W ith the sinp lified coding standars the hierar
chica] stucture of evajuatin ndex systam was on.
structed which consists of three pyer§ taget 1eve’1
Ccrierion 1eve;1 and sup_criterpn kve| A feer 1ha} by
AHP( Analytc H ierarchy ProceSS) €ether with the
questionna yre survey! "1’ the weight distribution of a]]
evaluating indices was achieved Eventually a weh.
based evauation §ystan was hu it up relyng on al| the
wotk mentijoned apove

3 Case Study

So as 10 find he current status for our students to
campPly with codmg standard§ a case sudy was de
sBned and brought into operation
3.1 Data collection

All the159 Yearone studens were mvolved in our
research ‘The course Persona] Sofware PIOCGSS( PS]}j
was detemined 10 he the research envionment PSP
course takes nine Week§ n which teachers require
sudents O wrje and supm it a prog@ram wihy ahoutygq
IOC at a certajn interva] RBefore programmin.g the
teachers or teaching assisants do same necessary analy-
s ahout the Prograrm ng assigmments n the class
There are five assi€ment Prograns @]y so there
shouH be 159X 5=795 Programs theoretically

Howeve7r although the teacher announced the re
sult of these prograns woull he a part of the fma]
scores of PSP there were sti]] a fw students who d
not canplete a]l five pro@rams BY analyzing a]]| the
supm itted progr:m§ it was concluded that the man
reasonwas due 10 Jov pro8ramm ng capahi]ity of m nor.

iy students As for sane students who did the rePeated
sujmission of one progmm  the teachng assistants
shoul find tine 10 check and Pick up the htest ones
Though the ahove proces§ 675 avaipbple sanples were
l]lected eventually

A fter tha,t the develobed evajuatng systam was
appled t© chedk each assigrment( source progran
fﬂes) written hy each studentand a]] the evajuation re
suls were spred into aMYQI. database
3. 2 Analsis ofmartk dstributon

W it the data in databas’e the mark distribution
was cajculated and summarged The Fi€1 t© Fig5
denotes the mark distrjputpn of students assi€ments
fam ©5 I the figures the height of ble bars
means te count of students who g0t the correspond ng
For example i Fi€ | the highest bar indi
cates there weregyq students who tumed nmark fran
60 069 (i he form of«gn—>),

martks
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Fig. 4 Mark distribution of Assignment 4
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Fig. 5 Mark distribution of Assignment 5

Fran fe mark distributiop it can be pund that
the evauating result of each assg8mment ;s a nomalj dis
ripution JtProves 10 same exent that the evajation is
valid chveve’r the evaluatjon resuJts are not sO sats
ficoy Although only a few students got marks less
than fif'[’y the nunpher of he sudents who achieved
maiks greater han eBhty s lkew e sma]] Themarks
of themost students are standing in the range ofgy 1o
70
3.3 Probkms f{ind ng

Thmough analyzng the score of a]] students n the
dambas’e tiree majpr pPoplans as {following were
found

(1) Because of the delay with the evaluation and
feedbacl’q the average scores Of the five assi@ments
flan | t©5 have no exciting difference( see F'ig 6).
Bepre the case Stud,y itwas predicted that there was
little probahili¥ for the exent of canpliance w ith cod
ng stand ard by studen s 10 ncrease autamatcally in the
entjre nine weeks

(2) Because of no consistent traping and tmely
feedback the average scores of the {four sections are
comparative [y 10N( see Fgure 7). This fct has also
been estinated hefore the case sudy
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Ass)znnent Ass1annent IAssxznnent Assignment ‘Asslgnnent
1 2 3 q

(Average| 66.76 | 64.71 | 63.68 64.22 | 65.84

Fig. 6  Average marks distribution of 5 assignments
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1 2 3
—O—Layqu17| 18 17.68 | 18.26 | 17.43 | 18.3d ‘
|—®@—Naming | 11.17 12.69 | 1012 | 11.17 10.67 J
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| +
|—&—Comment | 17.31 ] 14.15 | 14.16 | 17.31 | 16.45

1

—M-Coding | 21.13 20.68 | 20.32 | 20.32 20.86

Fig. 7 Average marks of each section

(3) The analyss of the fna] average scores of pur
sectpns shows that the sorting resuljt is Codin.g 1Ay
out Ccmmen’t Nan ng in descending order( as sovn
nFig 7). That means the future tammng emphasis
shoud be focused on Nanng€ and Camment so as to
mprove the extent 10 Which Progranmers campPly wih
0 ing standards

4 (Contrast Experin ent

n order 1o further discover fe difference hetween
those students and sen pr Pro€rammers on canpPly ng
with codng sandard§ a camparatjve analysis was ajso
mplementd Specificaly referring 0 the three ran

dam]y slected examPles i texthook ' Pigh
@P'”, 193 ~ 196 Prk PP, 106 ~ 107 ad
Bd cppl', gg ~89, he same evajuating systm

was ued 10 do he same test the results are shown i

Tabley,

Tah | Evajatng score pr texhook examp les
Total Layout Nan ng€ (Canment (Coding8
P1oh cPP g8 80 17 94 26 38 21 18 23 30
PPk ®P 91,06 2030 2512 2234 2330
kd ®P 92 04 21 68 24 59 23 31 22 46

Table1 shows &lat( 1) the example Prograns
written hY sen pr Pprogrammers Or expergenced teachers
got higher evaluaton scores which will becane the

next tachng goa] pr us to cu ltjvate our student,s (2)
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Even hemng taken as examp 1e§ the three prog€rans are
sti]] not perfect That shows that the Problem wih not
camplyng with coding standards is even pPrevafnt a
mong the experienced teachers and excellent Ofware

engneers
5 Sunmary

It has an extreme]y Practica] vajue to research how
sudents recognize coding standards and how many of
then are ready to write quality Programs campP[y ngw ih
coding standards ‘The dualgative measurement for
these eJucatpna] results wi]] becane an effctive way
tomeasure and evaluate teaching qualiy W ithout this
it 1s difficult pr teachers to know wheher
theirmethods are scientific and effectijve or not Under
the Paper Jaunched a research

measure
2

such cimunstance’s
methad on evaluate our Year one students readmess
forwrithg€ qualjty prograns

Though the case study and anab’si’s the {o]lowing
conc usjons were drawvn  Even tough a hegnner pro.
granmer has knovn the importance of coding stand.
ards the maprity of students find it difficult © apply
oding standards n Programm ng without systanatic
trapnng and guidance If te students do not receive
consistent traning and tinely feedbacl’{ the extent of
students canp Y ng€ with coding stndards wi]] not auto.
matcally increase Asa IESUlt 10 co]lege Student;s the
educatpn and taining on canpPliance with ©oding
stindards is difficult and should nothe skiPped

Asmuch as the concluspns were drawn abov§
there are stj]] sane t0Pics 10 he exploreq

(1) To enaphle students t0 fu]ly understand and
grasp coding Standard§ an effective teaching method
shoul be carried out with systamatic and contjnual
tranng 1o students

(2) An open weh. hased evaluation systan shou H
be develope(;] w ith which the students can upload their
progran s 0 fe wehsite and et detailed benchmark ing
resuls With the tinely evaluation and feedbacl,q
stidents can hemotyvated © ohserve the coding stand.
ards and ultmatey reamn an dea] leaming curve( e
va Juatjng scores keeps gong ug.

(3) BY mon oring He students scores teachers
can assist pwer scoring stidents separately

(4) The evaluation mndex system of cod ng stand
ards sujtable {or h Bh 8rade students and softvare engi
neers needs to he constructed while the trapnng
scheme and evaluating systan for them should he Pre
pared in advance
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