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The Antecedents of Software Process Improvement for Organizational
Capability Maturity and Performance
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ABSTRACT

SPI (Software Process Improvement) activities have been considered one of the crucial approaches to
achieve high quality, productivity and timely delivery of software products and services. The basic premise
of SPI model is that higher maturity levels lead to better performance. In this research, the relationships
between SPI results and performance were empirically investigated with Korean software companies. CMM
key process areas were categorized into two dimensions, “Process Implementation” and “Quantitative
Management”. The relationship between process implementation and performance was significant, but the
relationship between quantitative management and performance was insignificant. The control variable, size
of OU(Organizational Unit), did not have significant impact on the relationships between SPI activities and

OU performance.
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MEAA SO 38kl Qe oA EE SHAR
HE3ltHGleison et al., 2007; Paulk et al., 1995).
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BN AC] £33t FAsto] Hofzl 22| 9] ZE A AT
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Rocha, 2011; Niazi et al., 2010). £3] %3 £AZE
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UL ¥Y 5 9T ASHOR 25 £
o] Btk SPIS BRAH Thpo] ARE FFE A7)
A ZEAA FEWANA A AolEe TH

= o Bt AMoezA 1 4 Qrk(Basili and
Caldiera, 2012; Filbeck et al., 2013). w2t a3t
Mol o] FoldpE 249 ZEAA Y IA
vlcte] vlg EEAS SR A5l HTH
IZZANA0 #HEE 7HsA sPH(Niazi et al., 2010)
TS SPI 5ol tidt QXS Foto] 249 Hs=
DAS G840 2 §AY 4 Atk (Sulayman et al,

2012). wEbA SPIS] &3S A8 =7t =5

O:

% 229 2% Y4EE FHY 9L W

H5A: SPl B0l2M HEJ} =2A2 T2HA 2E
(CMM Level 2-3)0i &0l YstS OJEIC,
H5B: SPI E1H2A Bt =S+ HEFEH T Z A 22|

(CMM Level 4-5)0f 3 F&2l Zgfs OJEICt

SPI F50] Bast A9 gu. 249 24 =
2 9% Quago] Qo] W A9 Fri
2o ARAY £l F55P SHs 7| a7l
thH(Kraaijenbrink et al., 2010). SPI &5&
o glo] A o] grot EG ATt B
AT 93t 2AZAM AAE 4 QthBasili and
Caldiera, 2012; Dyba, 2000; El Emam and Birk,
2000b). 229] 241 7I¥e] FE-L 719 BEO) 4
A o4 WAAICE SP 85 o] 8] 20|
207, A A9 olelolE e T

Z=
3‘0]‘-: =1 T T
SPI R9 L v} 5o Zolo} 2o 24 24e

A
& 5L PolA 5y 4% BES /W 4 9ot
(Barney et al., 2011; Morris and Venkatesh, 2010;
Shih and Huang, 2010). 71| w2} SPI &5 $Jst
A = 7heAl oA ZRAIA 5 A=
PPIT A% A B 222 A A
A=Y g7 golafAA Hrt(Filbeck et al., 2013;
Gorla and Lin, 2010). w2tA] 2@ A9 1 58
o] 4F SPIEE] it FEEH 249 d=
T

=
o I
EES 2 o R GAE 5 QU

¢

o

H6A: SPI 2t 0f ZQ5t A& 8t It =S+2 T2
M2 25 (CMM Level 2-3)0f & %0l giskS OjZICt

o

HIZMAZZ|CMM Level 4-5)0 SEEOI gigt
Fck

T il NEAZZAE P ASEPG 29EY
Agt ASW H-221 (5%)10 (3%)8 (2%)16 (4%)55
(14%)SI88 (22%)25 (6%)46 (11%)39 (10%)198 (50%)
719 AA12 3%)3 (1%)3 (1%)4 (1%)22 (6%)7184
APAIES20 (5%)4 (1%)5 (1%)8 (2%)37 (9%)=>3 (H.3))

AX AEN9 (5%)6 (2%)3 (1%)7 (2%)35 (9%)2

236

X AZGAT A6 K25



| AT 22T AT BAS 9I3 AZERI0] Z2HA JfMe] HZ 29l

I71TI5 (4%)13 (3%)7 (29%)12 (3%)47 (129%)% Al A A&=x 24 Aok SYHoIt (Ravesteyn
175 (44%)61 (16%)72 (18%)86 (22%)394 (100%)[E et al, 2012). §3] CMM &2 7 @Az 10 &
3] A ol 24 AFE A 20] Hold, ZZAE e Bkl 7] wiZel CMM $59] Axo] wt
o] BdE 121‘3 ZEAA 4T AREsh=T Slof ot 249] it P Ao tEA FFS WS S
Ao HolHdL ZEAN AL HolAolgt Hojg 4 9] %AT}H(Basili and Caldiera, 2012; Ngwenyama and
th(Dyba, 2000). wetx ZZAES] ENFES 11 Nielsen, 2013). w}2tx] CMM7|Hte] SPI &% i
ot TRAAY AL T £l Qlof HeES B BAA AY 49 AT £2EQ o] FE 9 AL
goto] 249 Fero] A FFS P 4 A 39 A= FEE 4> ok (Swinarski et al., 2012).
THDyba, 2005). 719 RS AHE3 B 5=
o] TRAARA T ) HA Z2A A0 St 4 H8A: =& Z2MA 15 52 SPI AElE+ S50 S
= Ho|Ao] mj&- FAFETHGarcia et al., 2011). w2} FEol JgtS O|EIC
A Z2A A 53} o] tie 24 s dAE B H8B: Z&| ZZMA 7% +F2 SPI @58 55t £Z
oF AFH o R HIE 4 Qrks Fojlx] LEA A Eglo] 24 2 4y s8jol| 3FEQl Y3tS OjEICt
dolde e G AAE 4 Atk(Dyba,  Hoa: mF maMA P& £FL SPIAEFS S0 3
2000, 2005). X{xfol ofste O|EIC}

HoB: ZXo| Bt T2MA 22| +7 5212 SPI &&
H7A: ZZ&|o] ZEMAL| HOINO| =E+8 Z2MA 7 of m2 AZEgo] Z& L 4rHY SEj0] 3FE K
% (CMM Level 2-3)0fl 3&Z2I HatS OJZICt at2 0JZICk

H7B: Z5jo| ZZMAS] HOJO| £S48 Szszz
HIAZIZICMM Level 4-5)0] SE=I9! 913+ OjFIC

SPIo] Thet 24 HEE $70 $S4E £HY

qT+= FoRdtH(Goldenson et al., 1999). E3] &

& SRk
- Int=%/ [Flox] oT2ME 22X} SEPG 29 AN g A

SW stRA 21 (5%) 10 (3%) 8 2%) 16 (4%) 55 (14%)

S| 88 (22%) 25 (6%) 46 (11%) 39 (10%) 198 (50%)
7Y A 12 3%) 3(1%) 3(1%) 4 (1%) 22 (6%)
7 | LRI 20 (5%) 4 (1%) 5(1%) 8 (2%) 37 (9%)
23 () Tt HIE 19 (5%) 6 2%) 3(1%) 7 (2%) 35 (9%)
33712 15 (4%) 13 3%) 7 2%) 12 3%) 47 (12%)

g 175 (44%) 61 (16%) 72 (18%) 86 (22%) 394 (100%)
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= WHA(38%) 0.2 FEEE=Y 2 x HijESE 5005
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A 2329] &8 AstErHGoldenson et al., 1999).
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2810 6714 FEo ' IS TEAT]E 5, Al

g ok F4ote 5, AYE IR Eaehs
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= 9,
5, 2ZELo] AlFe F4, /NI AL, i
AFe] A HEEE o] g8t 2AGNE SA I
(Goldenson and Herbsleb, 1995).
2 AoA AREH F 11719 Aol i
WE7] Qs 71 B3l Yehd RS
1otk AbeE ARFELS 27 E (Likert) 5
radisien 71 2 337180l 225t
39S tIOR A PR
o] Sl BHIEE ek & 500
o] AES Hulo] 11 FolA A FUAY &
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4.2 Hlzi o Efet 2

2 AFEHoM AAE SHEFS 11709 A
5 YU 33719 #EHSE 394719] HlojEE
0|83} Lisrel v.8.80¢] Simplis(Simple Lisrel)&
o]-&3lo] BAE9ITH Koufteros and Marcoulides,

2006). <3 5>9] FAe= 2gA QRIEA (CFA:
Confirmatory Factor Analysis)< AH8-8to] Q214
A Fkol 0.7 o1 R2 &
sttt 249 SRR, Ei*ﬂ—’lﬂ o, AF4
IZRA|AFE, 223
g5l 2, JE/H] 5‘7% 2709 4%
ol gglon, UM EE SAHTELS Atz
Lot o] A= AT

0.5 o1 3)Ql S4FEE =3

e Jm JIN'

(Confoundmg Effect) = ‘%A@ﬁ}‘ﬂ ARE HATL +/441% = (Construct Reliability)e} 245
AHE & e BAKC] WEE 4 7] wiEo] AH £%)4>(AVE: Average Variance Extraction)9] %t
_ X|AIZRT Hi6H H25



=0)
re

2 27 073 0.5 o]dolH AEFEo| A A = 9A] 0.9 o)/dolH £ @%E% 2= 7082 B2
7h EA] 7] wjZoll A 4e] S4FEo] HE 7 T} RMSEA= ER2A77F 93] & AdEES 7]
TAE WSS SAA RN FHo|AS (x2) = N7 x2 BAIFY sHAIE 5317 flsf 7
AFEANE Ue EF 7oAt g ® dubyo AO = o] gro] 0.050]stoH & Ag}sirial skqit
2 A5 28iE gA| ot pgto] At sk 4 (Koufteros and Marcoulides, 2006).
got mgo 2 Wristt) 7|2 i Ay <E 5>8lTRo|A AAE At Zo] AHgE HE
= RS Hlash| el AHEEE HEE 4 9] A7]& EEF 394702 AREE AR 1089
32) 4 (NNFD) = 0.9 o]Ato]al vl &3] 4= (CFI) 330HTH A8 E FEO| A7]= & BAVL §ie AL
[ 4] Ha0| ZEIA Ho|
7 i aaing ZAE 7ol g A
- SPI Z&0]| st £ nFYSOIX|X]
ED HYS X(3) | - SPITIol| Cit H| ARSI K&K HE Dyba (2000)
- SPI 250 thet 21 HHS2| ofsf
- SEPG OJF9| HEE0re| Z, X[Al
SEPGO| 53(3 - SEPG J=29| 2|2 Hall et al. (2002)
- SEPG 189| 9| QIX| =
- ZE|CHR|o] T2 AH|A ZH 3t ofFo| oot
_ _ - I2NAQ| AME HRtS 4 9l A M T2HEQO| MY
;—X‘”X—]Il.ll SPI Qal-% 7:”%!(4) _ 7H)\.| .LLEK‘"E0| XH0| |.E|x_|%g|-<§3|., 4\_%72;11'_9" J—i},al Dyba (2000)
- 5Pl FEAElo] FRISA v
=2 - SPI &5 7149 5&' SEOtoIAY
B | SPIZHEQ XX 2HEQO| | - SPI 2Xof CiEt £X 2AII0| 0[]
SBH4) - Z0fE0| SpI0f ciet AL 7[chR| 8% Dyba (2000
- Z7F HE|XHS2 SPI &S0 st ARIA X2
~ - SPI H| 21t S1tof| ChEt 42Hd Xtg T4
<3 L5t 2M - o
SPI MO CHEr 24Q) | o) 550 wgeiso) chst it Fl Emam (2000
- SEPGO| CH3H &5t Ql210| &t
SPIRIREE (3) | - ADIIUEISS| SPIES U2 oot HE A Kipis ooy
- 17Ho| SpI B0 Cif3t 59 e
- SPI g5 HUA RIS Chsh MX YK sH
TN~ HOM(3) - Z2HAQ| AFBHO|Y Dyba(2000)
- TRHEO| EMS Ta{Et TRAA A9 HO|M
- ZF Z2AA ZHEE
- XX EZE T2MA HO|
- UREH Z2OH
Z2MA ZE(7) - E3I AT EQ0] 2t Swinarski et al.(2012)
op - HIZHES 2l ATE 0] 3
o - ZA7t Eis 2l
=T _ %E%‘E
- Ag oeEs
MY TEMA 2 (3) |- 7|z Hatee Swinarski et al.(2012)
- TE2MA et
2015. 06 239



2ol - Eixfed

[# 5] EHZYO| CFA 2MZ1t

S _ . x
RRHEHS Zmas Qolmx e S A= (CR) Wi AFE(AVE)
B} obsl 0.85 1
HElE:4 53(2)* . k
JElEs 53(2) pre 079 03 0.804 0673
qual 0.87 1
ZE 2 MY SEB) qua2 0.75 15.67 0.828 0.617
qua3 0.73 15.34
mgtl 0.88 1
E| D ZAYE| XA3) mgt?2 0.87 2262 0.909 0.769
mgt3 0.88 23.32
sepl 0.77 1
SEPG2| 5E(3) sep2 0.83 16.91 0.858 0.668
sep3 0.85 17.25
schi 0.75 1
. i sch2 077 1519
H|Z{0l SPI &5 78l . _
FH|Z{0! SPI 1&1(4) <3 0.8 64 0.862 0.609
sch4 078 15.58
aln 0.75 1
SPI SHet X2 FHLIO| £3H(3) aln3 071 13.53 0774 0.533
aln4 073 13.88
) i effl 0.81 1
=0t0f cist 2 A : :
SPI Z1tof| CH ) o2 068 074 0716 0.559
_ rscl 0.86 1
Pl X}l BHE(2 : 81 682
SPIHE &) rsc2 079 16.58 08 068
_ . esyl 0.75 1
T2 MA ujg)g . .
T2AA HOH(Q2) esy2 0.89 113 0.806 0.677
lev21 0.82 1
lev22 078 1772
lev23 073 16.41
TENA 2E(7) lev31 0.84 19.79 0917 0.612
lev32 078 1799
lev34 077 1752
lev35 0.75 16.77
lev41 0.92 1
a2 T2 MA 222 . .
d|A 2t2](2) s 0.63 690 0.868 0.768
* 2HSH=0| Ji4: n=394, x2=865.78, df=440, x2/df=1.97, NNFI=0.96, CFI=0.92, RMSEA=0.051
2 godt 24Uy A% Phe ARES ARl st ARPH L o= Hrr} ol
I x27} 1.970. 2 28T}t 231 RMSEAL 0.059] & E27ol tist 7]&2 glou ARs|apsk Rofo] At
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EHgE Yo siE 4 Urhn=394, x2=86578, AP} YTk FAIFHTE <E 6>04] Hi= o} o] &
df=440, x2/df=1.97, NNFI=0.96, CFI=0.92, =0l Byl 1AAQ) SPI E5A|E] SPI & vto
RMSEA=0.051). st BA Y} 24 &3 0] B} 7he] A4 4ol 0.8
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T MaL 70 4TSS et ATEY 0] Z2M|A Mo 4T 29!
[E 6] XA 2Ho| Aakaid
= X °T (EEAE | B O OEtEM| T —° -

HelEs s *0.82
SHYMMYEH | 042 079
E10 ZYEO| X[ 03 037 | 088

SEPGC| 58 038 | 047 | 068 | 082
TAHQISPI &=AEl | 045 | 055 0.61 076 | 078

REZFO| H5t 03 037 | 06 072 038 073
SPI Z3tof Chst 241 | 0.32 04 041 | 058 | 056 | 081 0.75

SPI Rp@igte 0.41 0.51 0.62 07 068 | 057 | 067 | 083

TENA HOY 037 | 046 | 049 | 062 072 057 | 058 | 064 | 083

T2MA RS 058 | 072 | 052 | 065 | 077 | 051 055 | 071 063 | 078
MM m2MA B2 038 | 049 | 027 | 038 | 044 | 034 | 048 | 052 | 034 | 066 | 088
ool AWt AtE]a}E} Fofe] ¢ito|il thE At A tgho] 1.6450)173<1 & 7Hd A" 7|02 A
i ATACR Aot BhEFAES T BAR it 8Skt SWY T2EY0 28T H1495
3T AVES] AF20) gho] Mol 0707 o] AU SPI BEo| TfE AL ZRAL 15 R A
golat, 7+ tizbdel] Q= o] AlEe] ghol A FA AL Bejo] B 9FS vXA] otaL, =
& 4] AR Fe A9 AR E HF Y EAIA Hol g ZEAA FER FFES HIXA
3t W g9 71E& wE St (Fornell and Fton, AF4 TeAARYE AgEsst 52
Larcker, 1981). 9 gibdel S FA G AR BAEIT o

E7ME BE

4.3 ZA0E2M AAE M 2o /\1 71Z29] o|21}= thEA H1

Z 394709) Aol et SHRY ZAZ2Y AlF 78952 A Y} SPI &0l tist A gHIL Z 2
33t BF /ol 2 AT Qe BnR LR RFS o] Al 5 9 HFA Jiﬂl* Helo] IS WAA
g8to] 7HAF S AABIATE <& 7>= FREY Ok 710 ThA Eojdt ATtE AT EYo] sfdtolLt
o] FAE Zyfo|t}. 7HAF el A EASH 2R SPI 5of ¥d A27ke] dollre= 4959 &
o] AEA(n=394, x2=902.88 df=456 x2/df=1.98 Al /A Lol B2 A o] 22 H4ko & IS F
NNFI=0.96 CFI=0.97 RMSEA=0.061)& Z4k4 o Al Zohe Aoz BAET BAshH 24Tl
2 AZE% o2 wodt HH FP Aftsthe B9e B0y 24 Ak

HAAS 2He] I EAE Uetdle 2 AEE Al o] 21| A7 ¢ka1 xA 9] SPI 5ol HHF S35t
NE 7Hda g gE W TR EF] B4 A QAR QAR FajaL Yk,
oMM 7HdE AFE 4 Aok & AFollA = Qlat TA TEZAA HOPE OA AFH ZRAA o
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