The copyright © of this thesis belongs to its rightful author and/or other copyright
owner. Copies can be accessed and downloaded for non-commercial or learning
purposes without any charge and permission. The thesis cannot be reproduced or
quoted as a whole without the permission from its rightful owner. No alteration or

changes in format is allowed without permission from its rightful owner.



THE MEDIATING ROLE OF INNOVATION IN
THE RELATIONSHIP BETWEEN
MARKET ORIENTATION AND UNIVERSITY PERFORMANCE
IN PAKISTAN

By:
Faiz Muhammad Khuwaja

Thesis Submitted to
School of Business Management,
Universiti Utara Malaysia,
in Fulfillment of the Requirement for the Degree of Doctor of Philosophy



PERMISSION TO USE

In presenting this thesis in fulfillment of the requirements for a Post-Graduate degree from
the Universiti Utara Malaysia (UUM), | agree that the Library of this university may make
it freely available for inspection. | further agree that permission for copying this thesis in
any manner, in whole or in part, for scholarly purposes may be granted by my supervisor(s)
or in their absence, by the Dean of School of Business Management where | did my thesis.
It is understood that any copying or publication or use of this thesis or parts of it for
financial gain shall not be allowed without my written permission. It is also understood that
due recognition shall be given to me and to the UUM in any scholarly use which may be
made of any material in my thesis.

Request for permission to copy or to make other use of materials in this thesis in whole or
in part should be addressed to:

Dean of School of Business Management
Universiti Utara Malaysia
06010 UUM Sintok
Kedah Darul Aman



ABSTRACT

Universities globally are going through a paradigm shift with a need to become more
innovatively market-oriented to handle the issue of growing competition for funding,
as well as attracting/retaining the international/local competent students and
academicians. However, there appears to be a dearth of research on how such state of
affairs could be addressed, particularly in the emerging economies like Pakistan. In the
light of resource-based theory (RBT), as well as organizational-learning theory (OLT),
literature suggests that market-orientation (MO) and innovation are to be the desirable
unique resources, as well as the guiding philosophies, to enable universities for a more
competitive performance. Hence, this study investigated how resources like market-
orientation (MO), and innovation, can influence university performance (UP). The
study also tested empirically the potential mediating effect of innovation on the MO-
UP relationship. In addition, how the dimensions of MO influenced the innovation and
university performance (UP) were also tested empirically in the universities of Pakistan.
Results of the PLS path modelling (with 369 respondents from the target public-sector
universities) firstly confirmed significant effect of the “universal construct of MO” and
two of its dimensions “the advising and mentoring, as well as the intelligence-
generation and response” on UP. However, one dimension of MO, which is the
administration-leadership, was not significantly supported to directly influence the UP.
Secondly, the study confirmed that there were significant direct effects of the “universal
construct of MO”, as well as all of its dimensions, on innovation. Thirdly, the study
also found that there was a significant effect of innovation on UP. Furthermore, the
bootstrapping results found significant mediation of innovation between the MO-UP
relationship. Hence, the results show that UP can be directly enhanced through MO and
innovation. Even the use of innovation as a mediator can further strengthen the MO-UP
relationship. Based on the findings, the study offers theoretical and practical
implications, followed by its limitations and directions, for future research.

Key words: Resource based view, Organizational learning theory, Innovation, Market
orientation, University performance, Higher education



ABSTRAK

Universiti di seluruh dunia sedang melalui peralihan paradigma dengan keperluan
untuk menjadi lebih berorientasikan pasaran secara inovasi bagi menangani isu
persaingan yang semakin meningkat untuk mendapatkan pelaburan, serta
menarik/mengekalkan pelajar/ahli akademik antarabangsa dan tempatan. Walau
bagaimanapun, terdapat kelemahan dalam penyelidikan tentang cara hal ehwal tersebut
ditangani, terutamanya dalam negara ekonomi baharu seperti Pakistan. Berdasarkan
teori berasaskan sumber (RBT), serta teori pembelajaran organisasi (OLT), literatur
menunjukkan bahawa orientasi pasaran (MO) dan inovasi merupakan sumber unik yang
dikehendaki, begitu juga panduan falsafah untuk membolehkan universiti mencapai
prestasi yang lebih kompetitif. Oleh itu, kajian semasa menyelidik bagaimana sumber
seperti orientasi pasaran (MO) dan inovasi boleh mempengaruhi prestasi universiti
(UP). Kajian ini juga menguji secara empirikal potensi kesan pengantaraan inovasi
terhadap hubungan MO-UP. Di samping itu, dimensi bagaimana MO mempengaruhi
inovasi dan prestasi universiti (UP) juga diuji secara empirikal. Hasil pemodelan jalur
PLS (dengan 369 responden dari universiti sektor awam sasaran) yang pertama
mengesahkan hubungan langsung yang signifikan dari "pembinaan universal MO" dan
dua dimensinya iaitu "nasihat dan bimbingan, serta generasi bijak pandai dan tindak
balas "dengan UP. Walau bagaimanapun, satu daripada dimensi MO iaitu kepimpinan
pentadbiran, tidak disokong secara signifikan untuk mempengaruhi UP secara
langsung. Kedua, kajian ini mengesahkan bahawa terdapat hubungan langsung yang
signifikan dari "pembinaan universal MQO", serta hubungan kesemua dimensinya
dengan inovasi. Ketiga, kajian itu juga mendapati terdapat hubungan langsung yang
signifikan antara inovasi dan UP. Tambahan pula, hasil pengikatan but (bootstrapping)
menemui pengantaraan inovasi yang signifikan dalam hubungan MO-UP. Oleh itu,
keputusan menunjukkan bahawa UP boleh terus ditingkatkan menerusi MO dan
inovasi. Malah penggunaan inovasi sebagai pengantara dapat mengukuhkan hubungan
MO-UP. Berdasarkan penemuan tersebut, kajian ini menawarkan implikasi teori dan
praktikal, diikuti dengan batasan dan arah tuju untuk penyelidikan pada masa hadapan.

Katakunci: Teori Berasaskan Sumber, Teori Pembelajaran Organisasi, Inovasi,
Orientasi Pasaran, Prestasi universiti, Pengajian Tinggi



ACKNOWLEDGEMENT

In the name of Allah, The Most Gracious, The Most Merciful, The Lord of the worlds
Who bestowed upon me the strength and courage to complete this piece of work. He
(SWT) is the foundation from which we seek wisdom. May his peace and blessings be
upon our beloved Muhammad (PBUH), his family and the companions.

I may hereby like to thank for the support of many people that enabled me to complete
this study successfully.

First, I would like to express my heartfelt thanks to my kind supervisors, Assoc. Prof.
Dr. Hasnizam Shaari and Dr. Lily Julienti Abu Bakar, whose consistent counselling,
encouragement, wisdom and patience, paved the way for me to reach this level of
achievement.

I am grateful to Prof. Nisar Ahmed Siddiqui, the Director, Sukkur Institute of Business
Administration, Pakistan for his consistent untiring support and assistance during my PhD
and overall career.

Exceptional thanks to Irene Yong, Waheed Ali, Umair Ahmed, Syed Mir Muhammad Shah,
Pervaiz Ahmed, Niaz Hussain, Ammar Ahmed, Syed Muzaffar Hussain Shah, Muhammad
Nawaz and Noor Atirah as their friendship was quite invaluable to me as | went through
the unnerving process of completing this Ph.D. process.

I am quite thankful to my family for their encouragement and wonderful support during my
PhD journey. | may pay special regard for the hardships that my wife and my kids went
through due to my absence during my PhD process.

Finally, I will always remain grateful to and praying for my (late) parents whose priceless
contributions to my bringing-up and education are never compensable. May Allah (SWT)
rest their souls in peace and lead them to Jannat’ul Firdous. Ammeen.



TABLE OF CONTENT

PERMISSION TO USE......ooiiieiiiece sttt I
ABSTRACT ..ottt ettt e sttt et et e s te st Reereeneen e e nens I
ABSTRAK ..ottt bbb ere s i
ACKNOWLEDGEMENT ..ottt st nneas v
TABLE OF CONTENT ..ottt aneas IX
LIST OF TABLES .......o oottt XV
LIST OF FIGURES ......cooiiiiieie ettt XVI
LIST OF ABBREVIATIONS ..ot XVII
CHAPTER ONE: RESEARCH OVERVIEW ..., 2
1.0 INEFOAUCTION ...ttt e e reesreenteeneenneas 2
IO T Tod o {00 o SO SSURU 3
1.2 Problem STAEMENT ........ccoviiiieieie ettt sbe bbb 8
1.3 ReSearch QUESTIONS ........ciiieiuiiiriiiiieieeireeiteesssessreesteeeereesseeaeteesseesabeesteeenreesseesnnes 15
1.4 ReSEArCh ODJECTIVES ....ccuovuireiruiriiruenseesienessessessessessessssssesssssesessessessessessessesseeseennes 16
1.5 Signjfisance-ghdhe Studyniversiii ulara. . Mmailaysia........... 17
1.6 ScOpe Of the FESEAICN........ciiiiiciece e 19
1.7 Definitions of KEY tEIMS .......cvoiiviiic e 22
1.7.2 UnIVersity PerformMance..........ccocuoiriiieieriese e 22
1.7.2 Market-Orientation ...........ccovereeieiiereeie e eie e ee e e see e see e 22
1.7.3 INNOVALION ...ttt ettt neanee e 22

1.8 Organization 0f the TNESIS ........ccviiiieie e 23
1.9 Summary Of the ChapIer.........coi i 24
CHAPTER TWO: LITERATURE REVIEW..........coo e 25
2.1 INEFOTUCTION ..ttt sttt r e be e nee e 25
2.2 The Overall Scenario of higher education.............cccoccveviiiiieiicci e 25
2.2.1 A paradigm shift in higher education .............c.ccocviiiiiiiiici e 26
2.2.2 Scenario of Higher Education in Pakistan............c.ccooovviinniinciinenen 31
2.2.2.1  Student DISCONTENL........ccuiiieiieiieie e e 37

2.2.2.2  FACUIY oo 37



2.2.2.3  Administrative ReStrUCtUNING.......cccoeveiverieiieie e, 38

2.2.2.4  Graduate Unemployment..........ccccccevieiiiieiiesi e 38

2.2.2.5 Population FIare-up ..o 39

2.2.2.6  DEQgree Programs ..........cccueveiieiiniieniesieeee e 39

2.2.2.7 Research and Quality...........cccceovveiiiieiicic e, 40

2.2.2.8 Budgeting and FINANCE ..........ccccveveiieiierie e 42

2.2.2.9  EXamination SYSIEM ........ccceiieiiniiiiesie e 43

2.2.2.10 AdMISSION INTAKE.......oiieieieiieiieieeie e 44

2.2.2.11 Course and Syllabus Design:.........cccccvevveieiienie e, 45

2.2.2.12 The Role Of Private SECLOr ...........ccvvriirieierieiene e 46

2.2.2.13 University Grants Commission Failure............c.ccoccoovvnininnenn, 48

2.2.2.14 Other Earlier EFfeCtS........ccoviieiiiieiiece e 50

2.3 The UNnderpinning THEOTIES. ........civiiiiieie ettt ere s 52
2.3.1 Resource Based Theory (RBT) ....ccoooveiieieiieciece e 52
2.3.2 Organizational Learning Theory (OLT)....cccoooiiiiiniiniiiieiisie e 59

2.4 Organizational-Performance ..o e 66
2.4.1 Organizational-Performance in general..............ccocovveiiiieie e, 66
2.4.2 University PerformMancCe............cccvoveieeieeieiecce e ste e 67

2.5 Need for Adoption of Some Strategic-Orientations by Universities.................... 75
2.5.1 Market Orientation — An Alternate Strategic-Orientation..............ccoce.e.... 78
2.5.1.1 The Concept of market orientation...............c.ccoeeveveiieeveeiccienenn, 80

2.5.1.2 Market orientation in public and nonprofit organizations............ 90

2.5.1.3 Market orientation in higher education institutions...................... 92

2.5.1.4 Market orientation in universities of Pakistan..............ccccceeue.ne. 101

2.5.2 INNOVALION. ...ttt sttt 102
2.5.2.1 Innovation into the higher education ..............cccccoeeiiiiiie e, 106

2.6 The Constructs’ Relationship Defined ...........cccooeiieiiiiiiiiiiiccec e 109
2.6.1 Market-Orientation and Organizational-Performance Relationship ........ 109

2.6.1.1 Relationship between the administration-leadership (ADML) and
the organizational-performance..........cccovviie i 116
2.6.1.2 Relationship between the advising and mentoring (A&M) and the
organizational-performancCe..........ccoovveieiiii i 122
2.6.1.3 Relationship  between the intelligence generation and

responsiveness (IG&R) and the organizational-performance.................... 128

X



2.6.2 Market-Orientation and Innovation Relationship..........cccoccevveviiiieinenne. 131
2.6.2.1 Relationship between the administration-leadership (ADML) and the
19110V Lo o R PRTPP PSRRI 135
2.6.2.2 Relationship between the advising and mentoring (A&M) and the
INNOVALION. ...ttt bbbt 140
2.6.2.3 Relationship  between the intelligence generation and
responsiveness (IG&R) and the inNNOVation..........ccccceveviereiienienc s 143

2.6.3 Innovation and Organizational-Performance Relationship ...................... 146

2.6.4 Innovation as a Mediator between Market-Orientation and Organizational-

PeITOIMMANCE.......ccui it 152

2.7 Theoretical Framework of the StUdY ..........cccooiiiiiiiiiice 157
2.8 HYPONESIS ...t 158

2.9 Summary of the Chapter..........ccooeiiiieiieie e 160
CHAPTER THREE: RESEARCH METHODOLOGY ......ccoceiviiiiieiienienenen, 161
20 A [0 0o [ Tod o] o I SO S 161
3.2 RESEArCN ParatligiM......cccoueuiiiitiiiiniesie et sttt nn bbb bt 161
3.3 RESEAICH DESION ....c..eiiveeii ettt sttt e b e e re e nnes 163
3.4 Population and SAMPIE.........ccioiiiiieece s 164
3.APSAMIIESIZE, ... Lk rvivres v e s b5 T v I oyng e § omereeeeereenes 168
3.4.2 Sampling TECANIQUE .....cuviiiieeirieeeee e e 169

3.5 Operational Definitions of Proposed Variables.............cccooveveiviiiieieciic e 169
3.5.1 University PerformMancCe..........cccoveviiiieiieie e 169
3.5.2 Market Orientation ..........cceveeieieeieee e 170
3.5.3 INNOVALION. ..ottt re e e eas 171

3.6 Questionnaire Design and Measurement Scale...........cccoevvviiieiie e e 172
3.6.1 Measurement of Independent Variable: Market Orientation ................... 173
3.6.2 Measurement of Mediating Variable: Innovation ............cccccceveiininnne. 175
3.6.3 Measurement of Dependent Variable: University Performance .............. 175

3.7 Pre-test and PHOT tESE......c.ooiiiieecie e 176
3.8 Data ColleCtion ProCeUIE. .......cc.oiiiiieieiie e e s 179
3.9 Data Analysis TECANIQUE..........cciiiiiiiiieiee s 179
3.9.1 DAta SCIEENING ...cveiueeieeieieite sttt sttt bbb 179
3.9.2 ValIItY ..o 180

Xi



3.9.3 REIADIILY ... 183

3.9.4 NON-TESPONSE BIAS......ceeiieiiiiieiieie e 184
3.9.5 NOMMAIILY TEST....cvieiiiieiie et 184
39,6 LINGAIILY ..c.eveveiciie ittt sttt 185
3.9.7 MUILICOIINEAIILY ...t 185
3.9.8 HOMOSCEUASLICITY .....vecvveiieieciiecieeie et 186
3.9.9 Test of Common Method Bias .........cccovveriiieiienine e 186
3.9.10 PLS-Structural Equation Modeling .........cccooeriniiiniieieneic e 187
3.10 Chapter SUMMAIY ......cccvciiiieiieie sttt e e e e esre e ens 189
CHAPTER FOUR: RESULTS ..ottt 190
g 11 oo (3T 1 [ o ISR 190
4.2 RESPONSE RALE .....cuviiiiiiieiieiee et 190
4.3 Data Cleaning and Preliminary Analysis ........ccccocceviveieeieiiieni e, 192
4.3.1 Analysis 0f MiSSING ValUES...........ccceevveiieiiie e 192
4.3.2 AsSeSSMENt OF OULHETS ......eeieiiieiieiee et 193
4.3.3 NOIMAILY TEST....eeiuiiiiiiieiicieie sttt 194
O I 1= T ) I ES) S S 197
4.3.5 MUItICOIINEANTLY TESt.....ivieieiie e 197
4.3.6 HOMOSCEdaStiCity ASSESSMENT .....e.viiuiiierieeiieaeseisrt et sieeses e s enne e 199
4.3.7 Common Method VarianCe TSt ......cccvveereeieriee e e e e 200
4.3.8 NON-TESPONSE BIAS......ccuviirieiiiieiiieiie et se e 202
4.3.9 Demographic Profile of Respondents............cccccovveveiiieiecce e 204
4.3.10 Descriptive Analysis of the Latent ConStructs..........cccvvvvervrieveerirennenn 206

4.4 Assessment of PLS-SEM Path Model ReSUILS ..o 208
4.4.1 Assessment of Measurement Model...........ccocooiiiiiiiiiiic 209
4.4.1.1 Results of the Measurement Model Assessment................. 211

4.4.2 Assessment of the Structural Model...........ccooveieiiviie i 216
4.4.2.1 Findings for the Direct Relationships..........ccccoceveniiiinnniniinnn, 222

4.4.2.2 Findings for the Mediated Relationships..........c.ccccccvvviiieineenne. 223

4.4.2.3 Assessment of Predictive Power of the Model .............ccccceeee. 227

4.4.2.4 Assessment for Effect Size of the Predictive Power (f?) ........... 228

4.4.2.5 Assessment of Predictive Relevance ..........c.ccccocvvvevvicenvenienne, 229

4.4.2.6 Assessment of Effect Size for Predictive Relevance................. 230

xii



4.7 Chapter SUMMAIY .......ciieiiiieieesie et ste e sraeste e e raeste e e e sreeseeeneesreeeeans 231

CHAPTER FIVE: DISCUSSION AND CONCLUSIONS........cccccoceneirierianennen, 233
T8 A [ oo [0 od o] o ISP 233
5.2 Key FIndings — The TeCaAP......cueiriiiiiieiiiie e 233
5.3 DUSCUSSION ..vivititieiieiie ettt sttt bbbttt et bbb sb e be et e e e 234

5.3.1 Influence of Market-Orientation on University-Performance.................. 235

5.3.2 Influence of Dimensions of Market-Orientation on University-

PITOIMANCE ...t 237
5.3.3 Influence of Market-Orientation on INNOVation ...........ccccceeceveienenesinnne. 244
5.3.4 Influence of Dimensions of Market-Orientation on Innovation............... 246
5.3.5 Influence of Innovation on University-Performance...........cccccocevvrvninnne. 251

5.3.6 Mediating Effect of Innovation on Market-Orientation and University-
Performance Relationship ..........cccccvevviiiicic e 255

5.3.7 Mediating Effect of Innovation on the Relationship between Dimensions of

Market-Orientation and University-Performance .............cccccecenerenennnnn 259

5.4 ContribULION OF STUY ...c..oviiiiiiiieieieie et 263
5.4.1 Theoretical CONtIIDULION ....ooeeeieee e 263
5.4.2 Practical CONtribDULION ......oeeeeeeeeee e, 266

5.5 Limitations and Future Research DIr€CtIONS ......covvvveeeiiieeee e eeeeee e ieene e e e eeeenn 269
5.6 CONCIUSION .. 270
REFERENGCES. . ... ..o ettt 272
APPENDIX 1: THE QUESTIONNAIRE.......cc.coii ettt 338

APPENDIX 2: HEC RECOGNIZED UNIVERSITIES/DEGREE AWARDING
INSTITUTIONS IN PAKISTAN. ..ottt 332

APPENDIX 3: MISSING VALUE DETECTION .....cccoiiiiiiiiciiccieee e 339
APPENDIX 4: MAH VALUES FOR MUTIVARIATE OUTLIER DETECTION340

APPENDIX 5: UNIVARIATE OUTLIER DETECTION, WITH STANDARD Z
SCORE OF >34 oo 341

APPENDIX 6: TOTAL OUTLIERS DETECTED (MULTIVARIATE AND
UNIVARIATE). .ot 342

Xiii



APPENDIX 7: NORMALITY TEST RESULTS BY MEANS OF SKEWNESS AND
KURTOSIS ... s 343

APPENDIX 8: INDIVIDUAL GRAPHS FOR NORMALITY, FOR TESTING THE

APPENDIX 9: COMPREHENSIVE VIEW OF LINEARITY (MATRIX VIEW &

SIMPLE VIEW) ..ottt 345
APPENDIX 10: PEARSON CORRELATION FOR LINEARITY ....ccccovviinen. 346
APPENDIX 11: TOTAL VARIANCE EXPLAINED ......ccooiiiiiiiiici 347
APPENDIX 12: CROSS LOADINGS.......ccoi i 348

APPENDIX 14: RESULTS OF TESTING MEDIATION HYPOTHESIS USING
BOOTSTRAPPING METHOD......cccccoiiiiiiiiiiiii i 349

APPENDIX 15: DETAILS OF BOOTSTRAPPING PROCEDURE FOR
MEDITATION . .. oottt ettt eenn e beenne e 350

Xiv



LIST OF TABLES

Table 2.1 Comparison of Public-Sector Education Spending in South Asian region
Table 2.2 Review of studies on market-orientation and innovation using RBV

Table 2.3 Review of Performance Indicators in Higher education

34
52
73

Table 2.4 Review of past studies on Market-orientation in the context of Higher education 100

Table 2.5 A briefreview of past studies on MO—Innovation—Performance relationship

Table 3.1 Number of Public and Private Sector Universities/DAI by region, 2014

134
165

Table 3.2

Higher Education, Full Time Faculty in Public and Private Sector by Region in 167
Pakistan, 2014

Table 3.3 Details about the target Public-Sector Universities in Sind, Pakistan, 2014 167
Table 3.4 University wise Percentage of Population and Required Proportionate Sample Size168
Table 3.5 A summerized description for the measures of the study variables 172
Table 3.6 Measurement Model (Average Variance Extracted and Composite Reliability) 178
Table 3.7 Measurement Model (Latent Variable Correlations) 178
Table 4.1 Response Rate 191
Table 4.2 Total and Percentage of Missing Values 193
Table 4.3 Correlation Matrix of the Exogenous Latent Constructs 198
Table 4.4 Tolerance, Variance Inflation Factors (VIF) and Condition Index 199
Table 4.5 Results of Independent Samples T test for Non-Response Bias 203
Table 4.6 Demographic Characteristics of the Respondents 204
Table 4.7 Descriptive Statistics for Latent Variables 206
Table 4.8 Standardized Loadings, AVE, Composite Reliability and Cronbach’s Alpha 213
Table 4.9 Latent Variable Correlations and Square roots of Average Variance Extracted 214
Table 4.10 Cross Loadings 215
Table 4.11 Structural Model Assessment and Hypothesis testing results 216
Table 4.12 Summary of Tested Hypotheses 226
Table 4.13 R-squared Values of Endogenous Variables 227
Table 4.14 Effect Size of Predictive Variables 228
Table 4.15 Construct Cross-Validated Redundancy 229
Table 4.16 Effect Size of Predictive Relevance (q2) of Predecessors on Endogenous 230

university-performance and innovation

XV



LIST OF FIGURES

Figure 2.1 Theoretical framework

Figure 4.1(a) Histogram for normality of data

Figure 4.1(b) Normal Probability Plot

Figure 4.2 Scatterplots of Advising and mentoring for MO; Administration-

Figure 4.3
Figure 4.4
Figure 4.5
Figure 4.6
Figure 4.7

Figure 4.8

Leadership for MO; fIntelligence-generation and responsiveness
for MO and Innovation

Two Step Process for PLS Path Model Assessment
Measurement model

Structural Model Assessment-1

Structural Model Assessment-2

Structural Model Assessment-3

Structural Model Assessment-4

XVi

175
196
196
200

208
212
217
218
219

220



A&M
AACSB
ACT
ADML
AKU
AVE
BISE
BNQP
CB-SEM
CIA
CIHE
CLA
CMV
CR
DAIs
EBSR
ECPE
EFA
FFRM
GDP
GOP
HE
HEC
HEFCE
HEIs
HILT
IBA
IG&R

LIST OF ABBREVIATIONS

Advising and Mentoring

Association to Advance Collegiate Schools of Business
American College Testing

Administration Leadership

Agha Khan University

Average Variance Extracted

Boards of Intermediate and Secondary Education
Baldrige National Quality Program
Covariance based structural equation modeling
Central Intelligence Agency

Council of industry and higher education’
Collegiate Learning Assessment

Common method variance

Composite reliability

Degree Awarding Institutions

Eduniversal Business School Ranking
Education Criteria for Performance Excellence
Education for All

Future Faculty/Research scientist Mentoring
Gross Domestic Product

Government of Pakistan

Higher Education

Higher Education commission

Higher Education Finance commission in England
Higher Education Institutions

Harvard Initiative on Learning and Teaching
Institute of Business Administration

Intelligence-Generation and Responsiveness

XVil


http://hilt.harvard.edu/
http://hilt.harvard.edu/

LUMS
M.Phil
M.Sc

ME

MO
NACADA
NCRC
NEP
OECD
oL

OLT
PHECV
PBL

Ph.D
PKR

PLS
PLS-SEM
R&D
RBT
TBG
TQM
UDL
UGC
UNDP
UNESCO
VC
VRIN

Lahore University of Management Sciences
Master of Philosophy

Master of Science

Master of Engineering

Market-orientation

National Academic Advising Association

National Curriculum Revision Committees

National Education Policy

Organization for economic cooperation and development
Organizational learning

Organizational learning Theory

Pakistan Higher Education Commission Vision
Problem Based Learning

Doctor of Philosophy

Pakistani Rupee

Partial least square

Partial least square- Structural Equation Modeling
Research and Development

Resource Based Theory

The Boston Group

Total Quality Management

Universal Design for Learning

University Grants Commission

United Nations Development Program

United Nations Educational, Scientific and Cultural Organization
Vice Chancellor

Valuable, Rare, Inimitable, Non-substitutable

XViii


http://ccs.infospace.com/ClickHandler.ashx?encp=ld%3d20160508%26app%3d1%26c%3dtightropev4.10603%26s%3dtightropev4%26rc%3dtightropev4%26dc%3d%26euip%3d121.52.154.80%26pvaid%3ded34aac16257479ba64cd9bedac87b2f%26dt%3dDesktop%26fct.uid%3d%2525257B275FE5D4-7874-4F5C-8331-AC1%26en%3d2f8WekHaZzNj0XtFKxztOt9arP988dIlJrGRw7vRsGkoGCIvR4Pu6EQuVqclhodc%26ru%3dhttps%253a%252f%252fen.wikipedia.org%252fwiki%252fMaster_of_Science%26ap%3d1%26coi%3d771%26npp%3d1%26p%3d0%26pp%3d0%26mid%3d9%26ep%3d1%26du%3dhttps%253a%252f%252fen.wikipedia.org%252fwiki%252fMaster_of_Science%26pct%3dhttp%253a%252f%252fservices.freshy.com%252fclick%252fcsrtrack.php%253fguid%253d%25257B275FE5D4-7874-4F5C-8331-AC1CC5E3B821%25257D%2526k%253dM.Sc%2526parent_action%253dhomepage_search%2526campaign%253d%2526cid%253d%2526pub%253d%2526serpv%253d31%2526ref%253dhttp%25253A%25252F%25252Fsearch.us.com%2526ua%253dMozilla%25252F5.0%252b%252528Windows%252bNT%252b6.3%252529%252bAppleWebKit%25252F537.36%252b%252528KHTML%25252C%252blike%252bGecko%252529%252bChrome%25252F50.0.2661.94%252bSafari%25252F537.36%2526ip%253d121.52.154.80%26hash%3dD29715E6212D0522F3C497B3C5EC0DAC&cop=main-title

CHAPTER ONE

RESEARCH OVERVIEW

1.0 Introduction

This chapter presents an overall background of the study through a comprehensive
contextual review of the general circumstences regarding higher education institutions
with a focus on higher education in Pakistan. The subsequent section of the problem
statement then highlights the key issues in higher education of Pakistan, requiring
further investigation for application of market-orientation and innovation in higher
education of Pakistan. Next segment of the chapter enlists the basic research questions
as well as the corresponding research objectives of this study. In the later section of this
chapter, the significance of the study is demonstrated by highlighting the major
contributions of and research gaps for this study. The later section of this chapter covers
the scope of this study that determines the areas and the possibilities of research
coverage by this study. Then the chapter defines the key terms/variables of this study.

While the last section of the chapter summarizes the overall chapter.
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Appendix 1: The Questionnaire

SURVEY OF HIGHER EDUCATION INSTITUTIONS (HEIs) IN PAKISTAN

Please take 15-20 minutes for your valuable contribution to fill this PhD Survey Study form
(with anticipatory Thanks). Your honest responses are highly desirable and appreciated.

All responses will be surely kept confidential. N
Faiz Muhammad
College of Business, UUM
email: faiz@iba-suk.edu.pk

Cell No: +923332186819

SECTION A: Some necessary demographic information of the respondents.

Please fill in or put a tick mark (V) in the appropriate boxes

I. Job title
O Teacher
0 Teacher and Administrator
1. Gender
o0 Male
0 Female
111. Age groups
0 30 years and below
0 31-40
041-50
0 51-60
0 Above 60
IV. Academic qualification
0 Bachelors
0O Masters
o PhD
V. Work experience in higher education
0 10 years and below
o 11-20
021-30
0 31-40
0 41-50
0 Above 50
VI. Age of your institution
o 10 years and below
o 11-20
021-30
0 31-40
0 41-50
0 Above 50
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SECTION B: MARKET ORIENTATION

NOTE: This Section is related to student services at your university. Using the 1 to 5 point scale
below [1= strongly disagree to 5=strongly agree], please indicate your agreement with each item
by pointing out the appropriate number that reflects how you feel.

SN

Statement

Str.

IAgree

eutral

isagre

Str.

IAgree Disagree
Factor B1: Students’ Advising and Mentoring
1. In my interaction with students, | always try to determine their academic needs. 514132 1
2. || try to help students get an accurate expectation of what our programs will do for them. 514132 1
3 I am open to disagree with students’ arguments if necessary, in order to help them make a better 51al3]o 1
" decision.
4. [ try to match student’s educational needs with given course contents that best suit them. 514|132 1
5. [ always try to answer students’ questions about our courses /services as correct as I can. 514|132 1
6. |l suggest a program composed of the courses that best suit the students’ needs. 514132 1
Factor B2: Administration-leadership
7 My department head asks for, and considers, my ideas about improving the quality of our 51al3]>2 1
" services for students.
8 My department head frequently gives me honest and direct feedback about how well | am 5lal3]>2 1
" kerving students.
9 My department head seeks opportunities to try new ways of doing things to serve students 5lal3l2] 1
" better.
10. | know what my department head expects of me in serving students. 51413|2 1
11. My boss makes efforts to remove obstacles that hinder serving students well. 51413|2 1
12.|My department head helps me learn from experiences with students (both good or bad). 514]3]2 1
Factor B 3: Intelligence-Generation and Responsiveness
13. We regularly ask our students about their needs, wants, and expectations. 514 3] 2 1
14.We survey our students regularly to assess their academic needs. 2 1
15 information from student surveys are regularly used to improve our services. 5 1
We meet with employers of our students at least once a year to find out what courses or
16. . . . ) 5143 |21
services they think students will need in future.
17.We survey industry at least once a year to assess quality of our courses and services. 514132 |1
18. Data on student satisfaction are regularly disseminated at all levels in this university. 514132 |1
19 Data on industry satisfaction with our graduates are disseminated at all levels in this 5 a3 ] 21
"luniversity on a regular basis.
We periodically review our course development phenomenon to ensure that the courses are
20.| . . 51413 |2 |1
in line with what the industry wants.
Our university actively searches for the information on potential fundraising opportunities
21 . . ) . i 5143 |21
for the consistent and sustainable delivery of quality services.
22 Our university seeks a regular feedback to gauge and improve funders’ satisfaction level 5 14| 3|2 1
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INSTRUCTIONS: In this section, we want you to gauge “how innovative your university is in

SECTIONC: INNOVATION

serving its clients”, by pointing out the appropriate number in the given scale below [1= strongly

disagree to 5=strongly agree] that reflects exactly how you feel.

Str.

Str.

S.N Statement Agree Agree Neutral | Disagre Disagred

Our university has adequate means for gaining access to the new/updated technologies

= in order to facilitate the teaching/learning process S| 43 2 !
Our university has an adequate capacity to bring in new knowledge (through faculty

2. - . . . 51413 2 1
training and development), for offering new programs and improved services.

3. | Our university has made major changes to courses/programs offered in last few years 51| 41| 3 2 1

4. | Our university has made major changes to the overall curriculum in last few years 51| 41| 3 2 1

5. | Our university has a high capability to identify the innovative strategy of competitors 51| 41| 3 2 1
Our university has an adequate capability to identify students’ needs/wants and to

6 respond them accordingly (with popular courses/programs and facilities offered). S14]3 2 !
Our university has an adequate capability to identify industry/employers’ needs and to

7 respond them accordingly (with real-time, case based education services). S| 43 2 !
Our university has an adequate capability to identify funders’ needs/wants and to respond

8 them accordingly (through more desirable courses/programs and projects). 5143 2 !

g. | Our university has a tendency to engage in strategic planning activities. 51| 4| 3 2 1

10.| Our university/Department has an adequate capability to make our vision a reality. 51| 4| 3 2 1

11.| Our university has an adequate capability to identify new opportunities. 51| 4| 3 2 1

12 | Our university has an adequate level of overall innovation. 51 41| 3 2 1
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SECTION D: UNIVERSITY PERFORMANCE

INSTRUCTIONS: In this section, we want you to gauge the performance of your
university/Department on the given scale of 1 to 5 points [1=very poor to 5=very good] in the last

five years. We appreciate your honest answers.

S. Very Very
N Statements good Good |Neutral| Poor poor
Factor D1: Overall Performance

1. [The overall performance of this university in the last five years has been: 514 |3 2 1

2. PPerformance of this university in creating student satisfaction in last five yearshasbeen: | 5 | 4 | 3 2 1

3. [The level of student services provided by this university in the last five years has been: 514 3 2 1

4. Progress of this university regarding resource commitment, in the last five yearshasbeen; 5 | 4 | 3 2 1

5. [The level of cost effectiveness achieved by this university in the last five yearshasbeen: | 5 | 4 | 3 2 1

Factor D 2: Funding

1.The overall ability of this university to raise funds in last five years has been: 5| 4] 3 2 1

2.[The overall ability of this university to obtain research grants in last five years has been: 51| 4|3 2 1

3 [The overall ability of this university to obtain development grants in last five yearshasbeen] 5 | 4 | 3 2 1

4 | Overall ability of this university to obtain grants for poor students in last five yearshasbeen] 5 | 4 | 3 2 1

The overall ability of this university to obtain community development grants in last five
ears has been:

Factor D 3: Retention and recruitment

1.{The performance of this university to retain students as majors over last five yearshasbeen] 5 | 4 | 3 2 1

2.[The performance of this university to recruit students as majors in last five yearshasbeen:| 5 | 4 | 3 2 1

3.[The ability of this university to increase graduation rates in last five years has been: 5143 2 1

Thank you very much for your valuable contribution .......
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Appendix 2: HEC Recognized Universities/Degree Awarding Institutions in Pakistan

A) PUBLIC SECTOR UNIVERSITIES/DEGREE AWARDING INSTITUTIONS

1) Universities/DAIs chartered by the Central Government of Pakistan

S. University/DAI Name Mam_Campus Website Address

No Location

1 Air University, Islamabad Islamabad www.au.edu.pk

5 ébl\ll%mj) Ighal Open University, Islamabad Islamabad www.aiou.edu.pk

3 Bahria University, Islamabad Islamabad www.bahria.edu.pk
COMSATS Institute of Information "

4 Islamabad www.ciit.edu.pk
Technology, Islamabad

5 Dawood UnlverS|ty_ of Engineering & Karachi www.deet.edu.pk
Technology, Karachi

6 Federal Urdu University of Arts, Sciences Islamabad www.fuiast.edu.pk
& Technology, Islamabad

7 E?Ss'fll_';ute of Space Technology, Islamabad Islamabad www.ist.edu.pk

8 International Islamic University, Islamabad Islamabad www.iiu.edu.pk
Karakurum International University, Gilgit, N .

9 Gilgit Baltistan Gilgit www.kiu.edu.pk

10 National College of Arts, Lahore (NCA) Lahore www.nca.edu.pk

11 ?ll\?g%r;al Defense University, Islamabad lslamabad www.ndu.edu.pk

12 National Textile University, Faisalabad Faisalabad www.ntu.edu.pk
National University of Modern Languages,

13 Islamabad (NUML) Islamabad www.numl.edu.pk
National University of Sciences & Tech,

14 Rawalpindi/ Islamabad (NUST) Islamabad www.nust.edu.pk

15 NFC Institute of Engineering & Multan www.nfciet.edu.pk
Technology, Multan
Pakistan  Institute of  Development .

16 Economics (PIDE), Islamabad Islamabad www.pide.org.pk
Pakistan Institute of Engineering & Applied .

17 Sciences, Islamabad (PIEAS) Islamabad www.pieas.edu.pk

18 Egﬁsgzn Institute of Fashion and Design, Lahore www.pifd.edu.pk

19 Pakistan Military Academy, Abbottabad Abbottabad Not Available

20 Pakistan Naval Academy, Karachi Karachi www.paknavy.gov.pk
Shaheed Zulfigar Ali Bhutto Medical

21 L Islamabad www.szabmu.edu.pk
University, Islamabad

22 Quaid-i-Azam University, Islamabad Islamabad www.gau.edu.pk

23 University of FATA, Kohat Kohat under construction

24 Virtual University of Pakistan, Lahore Lahore www.vu.edu.pk
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http://www.aiou.edu.pk/
http://www.bahria.edu.pk/
http://www.ciit.edu.pk/
http://www.dcet.edu.pk/
http://www.fuuast.edu.pk/
http://www.ist.edu.pk/
http://www.iiu.edu.pk/
http://www.kiu.edu.pk/
http://www.nca.edu.pk/
http://www.ndu.edu.pk/
http://www.ntu.edu.pk/
http://www.numl.edu.pk/
http://www.nust.edu.pk/
http://www.nfciet.edu.pk/
http://www.pide.org.pk/
http://www.pieas.edu.pk/
http://www.pifd.edu.pk/
http://www.paknavy.gov.pk/
http://www.szabmu.edu.pk/
http://www.qau.edu.pk/
http://www.vu.edu.pk/

i) Universities/DAIs chartered by Government of the Punjab

S. University/DAI Name Mam.Campus Website Address

No Location

1  Bahauddin Zakariya University, Multan Multan www.bzu.edu.pk

2 Fatima _ J_lnnah Women  University, Rawalpindi www.fjwu.edu.pk
Rawalpindi

3 Go_vernment College University, Faisalabad www.gcuf.edu.pk
Faisalabad

4 Government College University, Lahore Lahore www.gcu.edu.pk
Government  College for  Women .

5 University, Faisalabad Faisalabad www.gcuf.edu.pk

6 (SBi(;\I/fgrt‘lment College Women University, Sialkot www.gewus.edu.pk

7 Ghazi University, Dera Ghazi Khan Eﬁ;ehaﬂ \F/)vll/vw.ghazmnlversny.edu.
Government Sadiq College Women

8 University, Bahawalpur Bahawalpur ~ www.gscwu.edu.pk

9 Islamia University, Bahawalpur Bahawalpur ~ www.iub.edu.pk

10 Info_rmatlon Technology University of the Lahore Wwwitu.edu.pk
Punjab, Lahore

11 King Edward Medical University, Lahore  Lahore www.kemu.edu.pk

12 Kinnaird College for Women, Lahore Lahore www.kinnaird.edu.pk

13 tgﬂg:g College for Women University, Lahore www.lewu.edu.pk

1 Muhammad Nawaz Shareef University of Multan www.mnsuam.edu.pk
Agriculture, Multan
Pir Mehr Ali Shah Arid Agriculture, o

15 University Rawalpindi Rawalpindi Www.uaar.edu.pk

16  University of Agriculture, Faisalabad Faisalabad www.uaf.edu.pk

17  University of Education, Lahore Lahore www.ue.edu.pk

18 lLJ:rll\éer:;sny of Engineering & Technology, Lahore www. et edu.pk

19 _Il{:)l(\illzrsny of Engineering & Technology, Taxila www.uettaxila.edu.pk

20  University of Gujrat, Gujrat Gujrat Www.uog.edu.pk

21  University of Health Sciences, Lahore Lahore www.uhs.edu.pk

22  University of Sargodha, Sargodha Sargodha Www.uos.edu.pk

23 University of the Punjab, Lahore Lahore www.pu.edu.pk

24 Un_lversny of Veterinary & Animal Lahore Www.uvas.edu.pk
Sciences, Lahore

25 The Women University, Multan Multan www.wum.edu.pk

iii) Universities/DAIs chartered by Government of Sindh

S

Main Campus

" University/DAI Name . Website Address
No Location
1 Benazw' Bhutto Shaheed University Lyari, Karachi www.bosul.edu.pk
Karachi
5 DOW University of Health Sciences, Karachi www.duhs.edu.pk

Karachi
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http://www.gcuf.edu.pk/
http://www.gcwus.edu.pk/
http://www.ghaziuniversity.edu.pk/
http://www.ghaziuniversity.edu.pk/
http://www.gscwu.edu.pk/
http://www.iub.edu.pk/
http://www.itu.edu.pk/
http://www.kemu.edu.pk/
http://www.kinnaird.edu.pk/
http://www.lcwu.edu.pk/
http://www.uaar.edu.pk/
http://www.uaf.edu.pk/
http://www.ue.edu.pk/
http://www.uet.edu.pk/
http://www.uettaxila.edu.pk/
http://www.uog.edu.pk/
http://www.uhs.edu.pk/
http://www.uos.edu.pk/
http://www.pu.edu.pk/
http://www.uvas.edu.pk/
http://www.wum.edu.pk/
http://www.bbsul.edu.pk/
http://www.duhs.edu.pk/

10
11
12
13
14

15

16

17

18
19
20

21

Gambat Institute of Medical Sciences,
Khairpur

Institute of Business
Karachi

Jinnah Sindh Medical University

Liaquat University of Medical and Health
Sciences, Jamshoro Sindh.

Mehran University of Engineering &
Technology, Jamshoro

NED University of Engineering &
Technology, Karachi

Peoples University of Medical and Health
Sciences for Women, Nawabshah (Shaheed
Benazirabad)

Quaid-e-Awam University of Engineering,
Sciences & Technology, Nawabshah

Shah Abdul Latif University, Khairpur
Shahaeed Mohtarma Benazir Bhutto
Medical University, Larkana

Sindh Agriculture University, Tandojam
Sukkur Institute of Business
Administration, Sukkur

Sindh  Madresatul
Karachi

Shaheed Benazir
Shaheed Benazirabad
Shaheed Zulfigar Ali Bhutto University of
Law, Karachi

University of Karachi, Karachi

University of Sindh, Jamshoro

Pakistan Naval Academy, Karachi
Dawood University of Engineering &
Technology, Karachi

Administration,

Islam  University,

Bhutto  University

Khairpur

Karachi
Karachi

Jamshoro
Jamshoro

Karachi

Nawabshah

Nawabshah
Khairpur
Larkana
Tandojam
Sukkur

Karachi
Nawabshah

Karachi

Karachi
Jamshoro
Karachi

Karachi

under construction

www.iba.edu.pk
www.jsmu.edu.pk

www.lumhs.edu.pk
www.muet.edu.pk

www.neduet.edu.pk

www.pumhs.edu.pk

www.quest.edu.pk
www.salu.edu.pk
www.smbbmu.edu.pk
www.sau.edu.pk

www.iba-suk.edu.pk
Www.Smiu.edu.pk
www.sbbusba.edu.pk

www.szablc.edu.pk

www.uok.edu.pk
www.usindh.edu.pk
www.paknavy.gov.pk

www.dcet.edu.pk

iv) Universities/DAIs chartered by Government of Khyber Pakhtoonkhwa
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Main
No University/DAI Name Camp_us Website Address
Location
1 Abdul Wali Khan University, Mardan Mardan www.awkum.edu.pk
2 Bacha Khan University, Charsadda Charsadda www.bkuc.edu.pk/
3 aha_lheeo! Benazir Bhutto Women Peshawar www.fwu.edu.pk
niversity, Peshawar
4 Gomal University, D.I. Khan D.1.LKhan www.gu.edu.pk/
5  Hazara University, Dodhial, Mansehra Manshera www.hu.edu.pk/
Institute of Management Science, Peshawar N
6 (IMS) Peshawar www.imsciences.edu.pk
7 Islamia College, Peshawar Peshawar www.icp.edu.pk
8  Khyber Medical University, Peshawar Peshawar www.kmu.edu.pk


http://www.iba.edu.pk/
http://www.jsmu.edu.pk/
http://www.lumhs.edu.pk/
http://www.muet.edu.pk/
http://www.neduet.edu.pk/
http://www.pumhs.edu.pk/
http://www.quest.edu.pk/
http://www.salu.edu.pk/
http://www.smbbmu.edu.pk/
http://www.sau.edu.pk/
http://www.iba-suk.edu.pk/
http://www.smiu.edu.pk/
http://www.sbbusba.edu.pk/
http://www.szablc.edu.pk/
http://www.uok.edu.pk/
http://www.usindh.edu.pk/
http://www.paknavy.gov.pk/
http://www.dcet.edu.pk/
http://www.awkum.edu.pk/
http://www.bkuc.edu.pk/
http://www.fwu.edu.pk/
http://www.gu.edu.pk/
http://www.hu.edu.pk/
http://www.imsciences.edu.pk/
http://www.icp.edu.pk/
http://www.kmu.edu.pk/

Kohat University of Science and

9 Technology, Kohat Kohat www.kust.edu.pk

10 Khushal Khan Khattak University, Karak ~ Karak Under construction
Khyber Pakhtunkhwa  Agricultural

11 University, Peshawar Peshawar www.aup.edu.pk

12 University of Engineering & Technology, Peshawar www.uetpeshawar.edu.pk
Peshawar

13 Shaheed B‘_enazw Bhutto  University, Dir www.sbbu.edu.pk
Sheringal, Dir

14 University of Malakand, Chakdara, Dir, Malakand www.uom.edu.pk
Malakand

15  University of Peshawar, Peshawar Peshawar www.upesh.edu.pk

16 légrl]\r/]irsﬂy of Science & Technology, Bannu www.usth.edu.pk

17  University of Swat, Swat Swat www.swatuniversity.edu.pk

18  University of Haripur, Haripur Haripur www.uoh.edu.pk

19  University of Swabi Swabi www.uoswabi.edu.pk/

v) Universities/DAIs chartered by Government of Balochistan

s Main

N'o University/DAI Name Campus Website Address

Location

1 Balochistan University of Engineering & Khuzdar buetk.edu.pk
Technology, Khuzdar
Balochistan University of Information

2  Technology & Management Sciences, Quetta www.buitms.edu.pk
Quetta

3 Lasbela _Unlve_rsny of Agriculture, Water L asbela www.luawms.edu.pk
and Marine Sciences

4 gztrgtz:; Bahadur Khan Women University, Quetta www.sbkwu.edu.pk

5  University of Balochistan, Quetta Quetta www.uob.edu.pk

6  University of Turbat, Turbat Turbat www.uot.edu.pk

vi) Universities/DAIs chartered by Government of Azad Jammu & Kashmir

S. University/DAI Name Mam_Campus Website Address

No Location
Mirpur  University of Science and .

1 Technology (MUST), AJ&K Mirpur www.must.edu.pk
University of Azad Jammu & Kashmir,

2 Muzaffarabad, Azad Kashmir, Muzaffarabad www.ajku.edu.pk
Muzaffarabad

3 University of Poonch, Rawalakot Rawalakot www.upr.edu.pk

4 Womep University of Azad Jammu and Bagh under construction
Kashmir Bagh

5 University of Management Sciences and Kotli under construction

Information Technology, Kotli
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http://www.uom.edu.pk/
http://www.upesh.edu.pk/
http://www.ustb.edu.pk/
http://www.swatuniversity.edu.pk/
http://www.uoh.edu.pk/
http://www.uoswabi.edu.pk/
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http://www.buitms.edu.pk/
http://www.luawms.edu.pk/
http://www.sbkwu.edu.pk/
http://www.uob.edu.pk/
http://www.uot.edu.pk/
http://www.ajku.edu.pk/

B) PRIVATE SECTOR UNIVERSITIES/DEGREE AWARDING INSTITUTIONS
i) Universities/DAls chartered by the Central Government of Pakistan

S. University/DAI Name Mam_Campus Website Address

No Location

1 Aga Khan University, Karachi Karachi www.aku.edu

2  Foundation University, Islamabad Islamabad www.fui.edu.pk
Lahore  University of Management

3 Sciences (LUMS), Lahore Lahore www.lums.edu.pk

4 Natlonfall Ur_1|ver3|ty of Computer and Islamabad www.nu.edu.pk
Emerging Sciences, Islamabad

5  Riphah International University, Islamabad Islamabad www.riphah.edu.pk
Shifa Tameer-e-Millat University,

6 Islamabad
Islamabad www.stmu.edu.pk

i) Universities/DAIs chartered by Government of the Punjab

S. University/DAI Name Main _Campus Website Address

No Location

1 Ali Institute of Education Lahore www.aie.edu.pk

2  Beaconhouse National University, Lahore  Lahore www.bnu.edu.pk

3 For_man_ Christian  College, Lahore L ahore www.fecollege.edu.pk
(university status)

4 Global Institute, Lahore Lahore www.global.edu.pk

5  Hajvery University, Lahore Lahore www.hajvery.edu.pk

6  HITEC University, Taxila Taxila www.hitecuni.edu.pk

7 Imperial College of Business Studies, Lahore www.imperial.edu.pk
Lahore

8 Institute of Management Sciences, Lahore  Lahore www.pakaims.edu.pk

9 Institute of Southern Punjab, Multan Multan www.usp.edu.pk

10 Lahore Leads University, Lahore Lahore www.leads.edu.pk

11  Lahore School of Economics, Lahore Lahore W\_/vw.lahoreschoolofecono

mics.edu.pk

12  Lahore Garrison University, Lahore Lahore www.lgu.edu.pk

13  Minhaj University, Lahore Lahore www.mul.edu.pk
National College of Business

14 Administration & E%:onomics, Lahore Lahore www.ncbae.edu.pk

15 Nur International University, Lahore Lahore Under construction

16  Qarshi University Lahore www.qu.edu.pk

17  The GIFT University, Gujranwala Gujranwala www.gift.edu.pk

18 The Superior College, Lahore Lahore www.superior.edu.pk

19  The University of Faisalabad, Faisalabad Faisalabad www.tuf.edu.pk

20  University of Central Punjab, Lahore Lahore www.ucp.edu.pk

21  University of Lahore, Lahore Lahore www.uol.edu.pk

29 LLJQti\é?gSity of Management & Technology, Lahore WWw.umt. edu.pk

23 University of South Asia, Lahore Lahore www.usa.edu.pk

24 University of Wah, Wah Wah www.uw.edu.pk
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http://www.aku.edu/
http://www.fui.edu.pk/
http://www.lums.edu.pk/
http://www.nu.edu.pk/
http://www.riphah.edu.pk/
http://www.stmu.edu.pk/
http://www.stmu.edu.pk/
http://www.aie.edu.pk/
http://www.bnu.edu.pk/
http://www.fccollege.edu.pk/
http://www.global.edu.pk/
http://www.hajvery.edu.pk/
http://www.hitecuni.edu.pk/
http://www.imperial.edu.pk/
http://www.pakaims.edu.pk/
http://www.usp.edu.pk/
http://www.leads.edu.pk/
http://www.lahoreschoolofeconomics.edu.pk/
http://www.lahoreschoolofeconomics.edu.pk/
http://www.lgu.edu.pk/
http://www.mul.edu.pk/
http://www.ncbae.edu.pk/
http://www.qu.edu.pk/
http://www.gift.edu.pk/
http://www.superior.edu.pk/
http://www.tuf.edu.pk/
http://www.ucp.edu.pk/
http://www.uol.edu.pk/
http://www.umt.edu.pk/
http://www.usa.edu.pk/
http://www.uw.edu.pk/

iii) Universities/DAIs chartered by Government of Sindh

i‘ University/DAI Name Mam.Campus Website Address

0 Location

1 Bagai Medical University, Karachi Karachi www.bagai.edu.pk
Commecs Institute of Business & . www.commecsinstitute.ed

2 ) . . Karachi
Emerging Sciences, Karachi u.pk
Dadabhoy Institute of Higher .

3 Education Karachi Karachi www.dadabhoy.edu.pk

4 DHA Suffa University, Karachi Karachi www.dsu.edu.pk

5  Greenwich University, Karachi Karachi \é\(/jvl\J/vF\)/i(greenWIchunlverSIty.

6  Hamdard University, Karachi Karachi www.hamdard.edu.pk

7 Habib University, Karachi Karachi www.habib.edu.pk

8 Indus University, Karachi Karachi www.indus.edu.pk
Indus Valley School of Art and . .

9 Architecture, Karachi Karachi www.indusvalley.edu.pk

10 Institute of Business Management, Karachi Karachi www.iobm.edu.pk

11 Instltutt_a of Business and Technology, Karachi www.biztek edu.pk
Karachi

12 Igra University, Karachi Karachi www.igra.edu.pk

13 Isra University, Hyderabad Hyderabad www.isra.edu.pk

14 Jinnah University for Women, Karachi Karachi WWW.juw.edu.pk

15 Karachi  Institute _ of Economics & Karachi www.pafkiet. edu.pk
Technology, Karachi

16 KASB Institute of Technology, Karachi Karachi www.kasbit.edu.pk

17  Karachi School for Business & Leadership ~ Karachi www.ksbl.edu.pk

18 Muhammad Ali Jinnah University, Karachi ~Karachi www.jinnah.edu

19 Newport_ Institute (_)f Communications & Karachi www.newports.edu.pk
Economics, Karachi
Preston Institute of Management, Science . . .

20 and Technology, Karachi Karachi pimsat-khi.edu.pk

21 Preston University, Karachi Karachi www.preston.edu.pk

99 Shaheed Zulfikar Ali Bhutto Institute of Sc. Karachi www.szabist.edu.pk
& Technology (SZABIST), Karachi ' aUP

93 Shaheeq Benazir Bhutto City University, Karachi www.sbbeu.edu,pk
Karachi

24 Sir Syed Unlver_sny of Engg. & Karachi www.ssuet.edu.pk
Technology, Karachi
Sindh Institute of Medical Sciences, . .

25 . Karachi www.siut.org
Karachi

26  Textile Institute of Pakistan, Karachi Karachi www.tip.edu.pk

27  Nazeer Hussain University, Karachi Karachi www.nhu.edu.pk

28  Zia-ud-Din University, Karachi Karachi www.zu.edu.pk
Shaheed Benazir Bhutto Dewan University, .

29 Karachi

Karachi

337


http://www.baqai.edu.pk/
http://www.commecsinstitute.edu.pk/
http://www.commecsinstitute.edu.pk/
http://www.dadabhoy.edu.pk/
http://www.dsu.edu.pk/
http://www.greenwichuniversity.edu.pk/
http://www.greenwichuniversity.edu.pk/
http://www.hamdard.edu.pk/
http://www.habib.edu.pk/
http://www.indus.edu.pk/
http://www.indusvalley.edu.pk/
http://www.iobm.edu.pk/
http://www.biztek.edu.pk/
http://www.iqra.edu.pk/
http://www.isra.edu.pk/
http://www.juw.edu.pk/
http://www.pafkiet.edu.pk/
http://www.kasbit.edu.pk/
http://www.ksbl.edu.pk/
http://www.jinnah.edu/
http://www.newports.edu.pk/
http://pimsat-khi.edu.pk/
http://www.preston.edu.pk/
http://www.szabist.edu.pk/
http://www.sbbcu.edu.pk/
http://www.ssuet.edu.pk/
http://www.hec.gov.pk/OurInstitutes/Pages/www.siut.org
http://www.tip.edu.pk/
http://www.zu.edu.pk/

iv) Universities/DAIs chartered by Government of Khyber Pakhtoonkhwa

S. University/DAI Name Mam.Campus Website Address

No Location

1 Abasyn University, Peshawar Peshawar www.abasyn.edu.pk
CECOS  University of Information

2  Technology and Emerging Sciences, Peshawar www.cecos.edu.pk
Peshawar

3 City University of Science and Information Peshawar WWwW.Cityuniversity.edu.pk
Technology, Peshawar

4 Gandhara University, Peshawar Peshawar www.gandhara.edu.pk

5 Ghulam Ishag Khan Institute of Tobi Www.iki.edu.pk
Engineering Sciences & Technology, Topi P -giK1.edu.p

6 Igra National University, Peshawar Peshawar www.igrapsh.edu.pk

7 Northern University, Nowshera Nowshera www.northern.edu.pk

8  Preston University, Kohat Kohat www.preston.edu.pk

9 Qurtaba University of Science and D 1.Khan WWW.aUrtuba.edu.ok
Information Technology, D.I. Khan o 4 £aup

10 Sarhad  University of Science and Peshawar www.suit.edu.pk

Information Technology, Peshawar

v) Universities/DAls chartered by Government of Baluchistan

S Main

N'o University/DAI Name Campus Website Address
Location

1 Al-Hamd Islamic University, Quetta Quetta http://ww.aiu.edu.pk

vi) Universities/DAls chartered by Government of Azad Jammu & Kashmir

S Main

N'o University/DAI Name Camp_us Website Address
Location

1 Al-Khair University, AJ&K Bhimber www.alkhair.edu.pk

2 Mohi-ud-Din Islamic University, AJK Nerain Sharif  http://www.miu.edu.pk
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http://www.abasyn.edu.pk/
http://www.cecos.edu.pk/
http://www.cityuniversity.edu.pk/
http://www.gandhara.edu.pk/
http://www.giki.edu.pk/
http://www.hec.gov.pk/OurInstitutes/Pages/www.iqrapsh.edu.pk
http://www.northern.edu.pk/
http://www.preston.edu.pk/
http://www.qurtuba.edu.pk/
http://www.suit.edu.pk/
http://www.aiu.edu.pk/
http://www.alkhair.edu.pk/
http://www.miu.edu.pk/

Appendix 3: Missing Value Detection

Items N Std. . .
Valid Missing Mean Deviation Minimum Maximum

MO_aM1 369 0 4.27 753 1 5
MO_aM2 367 2 4.25 779 1 5
MO_aM3 363 6 4.00 .813 1 5
MO_aM4 368 1 4.19 177 1 5
MO_aM5 368 1 4.40 .760 1 5
MO_aM6 362 7 413 .822 1 5
MO _adL1 367 2 4.00 .899 1 5
MO_adL2 369 0 3.88 912 1 5
MO_adL3 369 0 3.91 931 1 5
MO_adL4 368 1 4.07 .866 1 5
MO_adL5 365 4 3.97 916 1 5
MO_adL6 364 5 3.94 874 1 5
MO _inR1 368 1 3.84 .882 1 5
MO _inR2 367 2 3.55 .996 1 5
MO_inR3 361 8 3.49 .952 1 5
MO _inR4 366 3 3.36 1.123 1 12
MO_inR5 368 1 3.22 1.063 1 5
MO _inR6 363 6 3.34 971 1 5
MO _inR7 367 2 3.16 .957 1 5
MO _inR8 368 1 3.63 934 1 5
MO _inR9 366 3 3.56 .962 1 5
MO_inR10 368 1 3.47 1.012 1 5
Innl 369 0 3.73 1.005 1 5
Inn2 368 1 3.77 913 1 5
Inn3 365 4 3.66 .975 1 5
Inn4 359 10 3.55 1.020 1 5
Inn5 363 6 3.61 .955 1 5
Inn6 363 6 3.60 .942 1 5
Inn7 368 1 3.49 .942 1 5
Inn8 367 2 3.50 .905 1 5
Inn9 364 5 3.66 941 1 5
Inn10 361 8 3.70 .968 1 5
Innl1l 367 2 3.67 .993 1 5
Inn12 365 4 3.61 .950 1 5
UP_op1l 369 0 3.90 .905 1 5
UP_op2 368 1 3.73 .847 1 5
UP_op3 362 7 3.75 .846 1 5
UP_op4 367 2 3.60 871 1 5
UP_op5 364 5 3.59 942 1 5
UP_F1 368 1 3.48 1.023 1 5
UP_F2 367 2 3.58 971 1 5
UP_F3 366 3 3.51 .959 1 5
UP_F4 368 1 3.64 .985 1 5
UP_F5 366 3 3.39 961 1 5
UP_RR1 366 3 3.67 .835 1 5
UP_RR2 366 3 3.59 .815 1 5
UP_RR3 366 3 3.83 795 1 5

Note: INN denotes Innovation; MO_adL denotes Administration-leadership; MO_aM denotes
Advising and mentoring; MO_inR denotes Intelligence-generation and responsiveness; UP_F
denotes Funding; UP_RR denotes Recruitment and Retention; UP_op denotes Overall Performance.
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Appendix 4: MAH values for Mutivariate outlier detection

S.No idNo

MAH  S.No idNo

MAH  S.No idNo

MAH

S.No idNo

MAH  S.No idNo

MAH

423
395
410
7
222
806
766
488
625
836
24
805
264
772
506
619
718
177
90
572
626
355
577
791
349
800
683
330
635
544
728
562
487
585
64
792
228
502
390
829
252
633
565
361
579
462
258
396
315
57
275
186
608
795
10
700
332
486
780
70
630
465
470
582
51
260
510
827

82.56945
82.23499
81.8625
81.83854
81.41808
79.71675
79.18428
79.11224
78.63654
78.42181
78.1493
78.11802
77.58527
76.93157
76.79096
76.53789
76.14435
75.32634
75.07033
74.85315
74.33102
74.14612
74.0546
72.41017
72.3364
72.3234
71.07247
70.84837
70.63991
70.26002
69.99085
69.95647
69.79645
69.77243
69.61965
69.46729
69.27758
68.95902
68.7585
68.52582
68.20779
67.88934
66.58696
66.33505
65.78619
65.75423
65.73493
65.63749
65.60945
65.04385
64.7061
64.63647
64.41136
64.31857
64.13404
64.11033
64.0363
64.0219
63.86387
63.63383
62.90869
62.89695
62.87563
62.46496
62.23388
61.36018
60.96136
60.94875

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

136

379
298
547
799
249
489
324
456
191
243
329
358
826
557
601
611
415
284
331
320
381
615
36
475
607
63
583
550
732
534
365
499
23
443
574
442
212
778
149
50
599
761
409
468
263
801
438
670
348
808
439
389
206
541
404
278
545
73
339
353
775
237
605
17
600
143
156
774

60.77461
60.42872
59.91618
59.78945
59.34102
59.14505
59.13005
58.65789
58.45803
58.44371
58.09382
58.07872
57.95842
57.33921
57.27033
57.156
57.07474
57.03717
57.01219
56.68008
55.53327
55.379
55.33487
55.20287
55.16124
54.90653
54.80875
54.61071
54.4264
54.29472
54.25226
54.06285
53.65692
53.43765
52.90701
52.84536
52.83292
52.72368
52.64648
52.22513
51.82102
51.79164
51.31618
51.28829
51.06612
51.01991
50.5866
50.48522
50.47358
50.23873
49.79227
49.74664
49.69234
49.36031
49.26552
49.03564
48.97079
48.92596
48.4609
48.38543
48.32834
48.14525
47.88607
47.72521
47.70474
47.62742
47.55642
47.54862

137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204

325
408
351
561
384
819
725
244
44
88
316
92
424
291
622
767
760
41
71
482
632
466
48
314
218
472
45
776
125
756
26
540
15
478
590
369
183
621
77
405
318
477
648
586
804
501
20
21
660
773
460

603
55
147
40
33
814
785
392
25
22

234
59
720
505
597

47.48716
47.46466
47.45674
47.45245
47.39728
47.33621
47.31954
47.15363
47.14332
46.96923
46.87167
46.53454
46.51625
46.47803
46.457
46.40426
46.26428
46.09285
45.97903
45.94252
45.84999
45.84818
45.63757
45.25304
45.10516
45.07232
45.06932
44.8307
4475317
44.56463
44.46739
44.41818
44.3939
4433314
44.14516
44.13675
44.08689
43.96864
43.91003
43.83468
43.76644
43.66383
43.62289
43.34556
43.26948
43.09468
43.0537
42.84439
42.79035
42.75635
42.75319
42.71969
42.57752
4251279
42.48075
42.47829
42.20733
41.69894
41.60969
41.41373
41.27833
41.27147
41.23994
41.09215
41.06045
41.05305
40.98752
40.75936

205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272

271
39
140
287
787
18
841
631
779
490
79
530
60
385
53
285
425
796
429
617
176
13
434
786
695
80
56
727
609
27
268
46
391
837
624
452
198
815
16
802
19
517
464
598
655
276
566
793
765
539
759
484
769
823
810
522
102
742
132
532
14
289
207
741
231
91
236
523

40.56586
40.2827
40.21516
40.11439
39.97869
39.92515
39.91453
39.85479
39.69607
39.5533
39.5371
39.41325
39.31589
39.18148
38.91076
38.7965
38.70362
38.54851
38.40537
38.2528
38.24344
38.22077
38.17036
38.13537
38.13514
38.13396
38.01655
37.98349
37.97119
37.79172
37.73791
37.56478
37.49677
37.21854
37.04264
37.02559
36.90744
36.8912
36.75796
36.63434
36.36572
36.32841
36.26154
36.23291
36.21436
36.11616
36.02063
35.97938
35.85231
35.77943
35.54335
35.45018
35.44558
35.43337
35.42762
35.42329
35.27641
35.24993
35.20599
35.10201
34.87347
34.79934
34.78314
34.72073
34.66204
34.48921
34.38488
34.3697

273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336

306
317
595
272
833
37
335
553
238
30
508
29
768
43
757
504
327
224
347
35
606
594
627
32
809
689
304
693
831
763
283
593
560
359
691
554
661
646
299
360
673
400
370
119
509
162
363
217
68
822
744
834
451
373
376
832
47
812
636
762
138
312
100
124

34.06016
34.05532
34.03476
33.59971
33.46143
33.42899
33.29957
33.23458
33.13485
32.59873
32.53093
32.35469
32.28636
32.14191
31.95885
31.7593
31.5037
31.41657
31.3362
31.32538
31.16016
30.84735
30.6904
30.58554
30.43507
30.42621
30.41324
30.04928
29.66183
29.06011
28.58838
28.25955
28.0595
27.32365
27.26131
27.17987
27.05778
26.95823
26.93234
26.91255
26.62721
26.36392
25.96104
25.90206
25.14305
24.72902
24.67446
24.50369
24.26225
24.26107
24.15688
23.03925
22.72829
22.3523
21.94337
21.76114
21.104
20.9098
20.84217
20.81166
20.75273
20.30849
19.02156
13.18223
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Appendix 5: Univariate outlier detection, with Standard Z score of >+4

ZMO_aNZMO_aNZMO_aN

ZMO_aNZMO_aNZMO_ad

SNo idNo ™ 5 5 ZMO_am4”C 5 " ZUP_PR1 ZUP_PR2 ZUP_PR3
1 423 -0.581 -0.460 -0.015 -3.174 -0.663 -2.806 -2.406 -1.305 -1.193 -0.111
2 39 1073 1.038 128 1.097 0.828 1.092 1.135 0.057 0.211 -0.111
3 410 -2.234 -0.460 1.285 -0.327 -0.663 1.092 -2.406 0.057 0.211 -0.111
4 7 1073 1038 -0.015 1.097 0.828 -0.207 -1.226 -1.305 1.615 -1.510
5 222 1.073 -0.460 -1.316 1.097 0.828 -0.207 -0.046 0.057 0.211 -0.111
6 806 -0.581 1.038 -0.015 -0.327 0.828 -0.207 1.135 -1.305 -1.193 -1.510
7 766 -0.581 1.038 1.285 1.097 -2.154 -0.207 -0.046 0.057 0.211 -0.111
8 488 1073 1.038 128 -0.327 0.828 1.092 1.135 -1.305 -1.193 -1.510
9 625 1073 -0.460 -0.015 -0.327 -0.663 -2.806 -2.406 0.057  -1.193 1.289
10 836 -0.581 -0.460 -0.015 -1.751 -0.663 -1.507 -1.226 -1.305 -1.193 1.289
11 24 -0.581 -0.460 -1.316 -0.327 -2.154 -0.207 -1.226 1.418 0.211 1.289
12 805 1.073 -0.460 -0.015 1.097 -0.663 -2.806 -1.226 0.057  -1.193 1.289
13 264 1.073 1.038 -1.316 1.097 -0.663 -0.035 -3.586 0.057 0.211 -0.111
14 772 -0581 -0.460 1.285 1.097 -0.663 1.092 -1.226 1.418 1.615 1.289
15 506 -0.581 1.038 1.285 -0.327 0.828 1.092 -1.226 0.057 -1.193 -1.510
16 619 1.073 -0.093 -2.617 1.097 -0.663 -0.207 -1.226 0.057 -1.193 -0.111
17 718 -0.581 -3.456 -1.316 -0.327 -0.663 -0.207 -3.586 -1.305 -1.193 -0.111
18 177 -0.581 -0.460 -1.316 1.097 -0.663 -0.207 1.135 0.057 0.211 -0.111
19 90 -0.581 1.038 -0.015 -0.327 0.828 1.092 -1.226 0.057 0.211 -0.111
20 572 -5540 -1.958 -1.316 -1.751 -3.644 -2.806 -1.226 -1.305 1.615 -1.510
21 626 1.073 -0.460 1.285 1097 0.828 1.092 1.135 0.057 0.211 -0.111
41 252 1.073 -0.460 -0.015 -1.751 0.828 -1.507 -0.046 -4.027  -1.193 1.289
5.0 5.7 -O..581 -0.1.160 -0.615 -O.l.’>27 O.é28 -O.éO7 -0.646 0.657 -4.601 -O.ill
6.6 2(.30 —0..581 —0.4.160 —0.619 —0.1.327 0.528 —O..207 —1.é26 —2.666 —2.597 —4..310
332 762 1.0726 1.0375 -0.0154 1.09653 0.8279 1.0915 1.1345 1.41838 0.21141 1.28898
333 138 -0.5806 -0.4602 -0.0154 -0.32705 -0.6628 -0.2074 1.1345 0.05694 0.21141 -0.11071
334 312 -0.5806 -0.4602 -0.0154 1.09653 0.8279 1.0915 -0.0456 . 0.05694 0.21141 -0.11071
335 100 -0.5806 -0.4602 -0.0154 -0.32705 -0.6628 -0.2074 -0.0456 . 1.41838 0.21141 1.28898
336 124 1.0726 1.0375 -0.015 1.09653 0.8279 1.0915 1.1345 141838 0.21141 1.28898
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Appendix 6: Total outliers detected (Multivariate and Univariate)

S: Multivariate outlier Univariate outliers
No idNo idNo Frequency (No of times, > standard z-value)
1 824 572 1
2 461 252 1
3 131 57 1
4 9 260 1
5 129
6 265
7 160
8 5
9 638
10 476
11 109
12 406
13 161
14 93
15 497
16 664
17 436
18 575
19 592
20 340
21 82
22 559
23 383
24 69
25 11
26 771
27 825
28 266
29 267
30 797
31 467
32 83
33 86
Total 33 4

Grand total

37
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Appendix 7: Normality test results by means of Skewness and Kurtosis

Items N Min Max Mean  S.Dev. Skewness >+1 Kurtosis >+3

Statistic Statistic Statistic Statistic Statistic Statistic S. Error Statistic S. Error

MO_aM1 332 4.36 578 -.340 134 -.138 .267
MO_aM2 332 431 .667 -.584 134 -.150 .267
MO_aM3 332 4.02 771 -701 134 .928 .267
MO_aM4 332 4.24 .700 -.581 134 -.013 .267
MO_aM5 332 4.45 .659 -.790 134 -.462 .267
MO_aM6 332 4.17 .762 -.550 134 -.344 .267
MO_adL1 332 4.05 .849 -.922 134 1.278 .267
MO_adL2 332 3.93 841 -.628 134 443 .267
MO_adL3 332 3.98 871 -.816 134 740 .267
MO_adL4 332 414 787 -.843 134 1.192 .267
MO_adL5 332 4.06 .833 -.863 134 951 .267
MO_adL6 332 3.98 .810 -.553 134 113 .267
MO_inR1 332 3.89 814 -.614 134 463 .267
MO_inR2 332 3.63 931 -.340 134 -.233 .267
MO_inR3 332 3.56 873 -331 134 -.067 .267
MO_inR4 332 3.39 971 -.251 134 -.383 .267
MO_inR5 332 3.30 995 -.284 134 -.508 .267
MO_inR6 332 3.40 924 -.304 134 -.284 .267
MO_inR7 332 3.21 .920 -.326 134 -.229 .267
MO_inR8 332 3.70 .858 -.682 134 420 .267
MO_inR9 332 3.62 916 -.337 134 -.363 .267
MO_inR10 332 3.56 .949 -422 134 -.179 .267

N
ol

Innl 332 379 927  -627 134 033 267
Inn2 332 380 871  -955 134 1484 267
Inn3 332 372 931  -623 134 058  .267
Inn4 332 361 939  -473 134  -118 267
Inn5 332 367 900  -490 134 192 267
Inn6 332 368 850  -518  .134  .165  .267
Inn7 332 355 910  -428 134  -052  .267
Inng 332 355 879  -502 134 046  .267
Inng 332 371 883  -525 134 251 267
Inn10 332 375 895  -491 134  -068  .267
Innll 332 375 910  -594 134 067  .267
Inn12 332 368  .897  -650  .134 340  .267
UP_opl 332 392 846  -819 134 796 267
UP_op2 332 407 677  -434 134 391 267
UP_op3 332 408 646  -403 134 613 267
UP_op4 332 398 691  -298 134 031  .267
UP_op5 332 402 800 -526 134 236 267
UP_F1 332 412 727 -178 134 -1.09 267
UP_F2 332 402 758  -413 134 -200  .267
UP_F3 332 400 714  -184 134  -473 267
UP_F4 332 403 862  -795 134 721 267
UP_F5 332 381 .88  -325 134  -497 267

UP_RR1 332 3.97 712 -410 134 .200 .267
UP_RR2 332 3.87 .690 -.138 134 -.178 .267

UP_RR3 332 4.09 .694 -.281 134 -.358 .267

NNRPRPNNWRNMNNNRPPRPRRPRPRPRPRPRPRPRPRPRPRPRPRPPRPRPRPRPRPRPRPRPRPRPRPRRPRPRPRPRPRPRPRPNONREN
U1 U1 010101 0101 010101010101 010101 0101010101 0101 01 0101 01 0101 01 01 01 01 01 01 0101 01 01 01 01 01 g1 01 Ol

N
(8)]

Note: INN denotes Innovation; MO_adL denotes Administration-leadership; MO_aM denotes
Advising and mentoring; MO_inR denotes Intelligence-generation and responsiveness; UP_F denotes
Funding; UP_RR denotes Recruitment and Retention; UP_op denotes Overall Performance.
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Appendix 8: Individual graphs for normality, for testing the model
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Appendix 9: Comprehensive view of linearity (Matrix view & Simple view)
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Note: INN denotes Innovation; MO_adL denotes Administration-leadership; MO_aM denotes Advising
and mentoring; MO _inR denotes Intelligence-generation and responsiveness; UP_F denotes Funding;
UP_RR denotes Recruitment and Retention; UP_op denotes Overall Performance.
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Appendix 10: Pearson Correlation for linearity

Correlations

MO_aM MO _adL MO _inR Inn UpP
MO_aM Pearson Correlation 1
Sig. (1-tailed)
N 332
MO_adL Pearson Correlation 407 1
Sig. (1-tailed) .000
N 332 332
MO _inR Pearson Correlation .218™ 415™ 1
Sig. (1-tailed) .000 .000
N 332 332 332
Inn Pearson Correlation 242" 377 623" 1
Sig. (1-tailed) .000 .000 .000
N 332 332 332 332
up Pearson Correlation .264™ .230™ .370™ 537 1
Sig. (1-tailed) .000 .000 .000 .000
N 332 332 332 332 332

**_Correlation is significant at the 0.01 level (1-tailed).

Note: INN denotes Innovation; MO_adL denotes Administration-leadership; MO_aM denotes Advising
and mentoring; MO_inR denotes Intelligence-generation and responsiveness; UP_F denotes Funding;
UP_RR denotes Recruitment and Retention; UP_op denotes Overall Performance.
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Appendix 11: Total Variance Explained

Component Initial Eigenvalues Extraction Sums of Sqg. Loadings
Total 9% Variance Cumulative  Total % of Cumulative
% Variance %
1 13.507 28.739 28.739 13.507 28.739 28.739
2 3.772 8.025 36.764 3.772 8.025 36.764
3 3.481 7.407 44,171 3.481 7.407 44171
4 2.286 4.863 49.034 2.286 4.863 49.034
5 2.005 4.266 53.300 2.005 4,266 53.300
6 1.448 3.081 56.381 1.448 3.081 56.381
7 1.314 2.796 59.177 1.314 2.796 59.177
8 1.247 2.652 61.829 1.247 2.652 61.829
9 .999 2.125 63.954
10 974 2.072 66.026
11 .923 1.964 67.989
12 .816 1.737 69.726
13 776 1.652 71.378
14 .751 1.597 72.975
15 .701 1.492 74.468
16 .678 1.443 75.910
17 .614 1.305 77.216
18 .602 1.281 78.497
19 .585 1.245 79.742
20 .560 1.191 80.933
21 542 1.153 82.086
22 514 1.094 83.180
23 493 1.049 84.228
24 471 1.002 85.230
25 448 .953 86.183
26 441 .939 87.123
27 425 .904 88.026
28 .397 .845 88.871
29 .394 .838 89.710
30 372 792 90.502
31 .362 770 91.272
32 .352 .749 92.021
33 .336 715 92.736
34 .318 676 93.412
35 .308 .655 94.066
36 .299 .635 94.702
37 .286 .609 95.310
38 273 581 95.892
39 .270 574 96.466
40 .259 551 97.016
41 234 497 97.513
42 .223 474 97.988
43 214 454 98.442
44 .200 426 98.868
45 192 408 99.276
46 176 375 99.651
47 164 .349 100.000

Extraction Method: Principal Component Analysis.
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Appendix 12: Cross loadings

Inn MO aM MO adL MO _inR UP F UP RR UP op
Innl 074165 023157 0.27134 055380 0.40120  0.22992  0.28998
Inn2 078089  0.25758 0.26722  0.47338  0.41849  0.24184  0.34496
Inn3 072554  0.14735 028680  0.42624  0.37137  0.20002  0.27522
Inn4 068220  0.20493 022875 0.36932  0.31824  0.18086  0.22441
Inn5 079719  0.19888 0.32697  0.53787  0.34384  0.24874  0.27553
Inn6 0.74857  0.12265 0.30666  0.48951  0.29867  0.20393  0.19304
Inn7 077910  0.15628 0.23786 051242  0.33934  0.14508  0.27702
Inng 079202  0.18586 0.24158  0.51421  0.38634  0.24806  0.32616
Inng 079340  0.22698 0.25996  0.46697  0.37428  0.19843  0.35336
Inn10 077938  0.25863 0.41803  0.48012  0.35205  0.22324  0.30478
Inn1l 079929  0.29228 0.32295  0.45437  0.40508  0.30349  0.32140
Inn12 0.82280  0.27393 0.34001 051028  0.40773  0.29374  0.35880

MO_aM1 0.23587 0.69657  0.28742 0.17231 0.14475 0.12812 0.21419
MO_aM2 0.25246 0.79857  0.39257 0.26851 0.16766 0.25125 0.26819
MO_aM4 0.24499 0.76460  0.30330 0.25914 0.12646 0.17729 0.23232
MO_aM5 0.11216 0.68768 0.28167 0.06937 0.06141 0.11630 0.16225
MO_aM6 0.14785 0.70729  0.23292 0.19738 0.03733 0.13273 0.22646
MO_adL1 0.22631 0.27494  0.73612 0.29574 0.07089 0.12738 0.11116
MO_adL2 0.28213 0.32446  0.76057 0.33884 0.17548 0.14117 0.09123
MO_adL3 0.35118 0.32199  0.83357 0.38916 0.14080 0.11440 0.13392
MO_adL4 0.29966 0.39900 0.72542 0.29469 0.11123 0.11426 0.14941
MO_adL5 0.29228 0.30148 0.83154 0.30853 0.12278 0.15016 0.11754
MO_adL6 0.33047 0.32878  0.80380 0.35846 0.14353 0.11610 0.16868
MO_inR1 0.37737 0.38419  0.32687 0.65284 0.14295 0.09784 0.18804
MO_inR2 0.42495 0.28745  0.30971 0.72540 0.21802 0.09962 0.19572
MO_inR3 0.37286 0.18532  0.20970 0.72294 0.15480 0.00406 0.13801
MO_inR4 0.41477 0.15245 0.25703 0.70000 0.11291 0.10257 0.15726
MO_inR5 0.39211 0.16608  0.21577 0.71318 0.15141 0.11397 0.21371
MO_inR6 0.44613 0.06111  0.23443 0.73808 0.19878 0.12485 0.19489
MO_inR7 0.46087 0.10673  0.27348 0.77194 0.26132 0.17153 0.28992
MO_inR8 0.45364 0.23836  0.42326 0.68934 0.22261 0.19559 0.25188
MO_inR9 0.54625 0.23833  0.36851 0.69125 0.40140 0.25915 0.28605
MO_inR10  0.56717 0.12640 0.37094 0.72834 0.39170 0.19426 0.26360

UP_F1 0.54523 0.10195 0.17599 0.39929 0.72105 0.23409 0.28571
UP_F2 0.30308 0.08292 0.08730 0.24449 0.76846 0.29097 0.32621
UP_F3 0.35848 0.14729  0.14693 0.26000 0.77882 0.33982 0.34552
UP_F4 0.28034  0.09709 0.08455 0.16383 0.77859 0.35175 0.43321
UP_F5 0.39055 0.15898 0.14513 0.20475 0.81281 0.33977 0.51553

UP_RR1 0.27759 0.18807 0.16803 0.21261 0.31345 0.81655 0.37440
UP_RR2 0.22999 0.21984  0.13691 0.14385 0.35008 0.82406 0.37843
UP_RR3 0.19545 0.12998 0.07525 0.10179 0.30044 0.73288 0.320724

UP_op2 0.24678 0.26377 0.07134 0.14702 0.36072 0.36138 0.776106
UP_op3 0.27923 0.21273  0.16323 0.24705 0.39077 0.33826 0.80709

UP_op4 0.33714 0.22529 0.10431 0.25913 0.44616 0.37721 0.839392
UP_op5 0.36123 0.27345 0.18598 0.32258 0.38922 0.35978 0.747172

Note: INN denotes Innovation; MO_adL denotes Administration-leadership; MO_aM denotes
Advising and mentoring; MO _inR denotes Intelligence-generation and responsiveness; UP_F denotes
Funding; UP_RR denotes Recruitment and Retention; UP_op denotes Overall Performance.
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Appendix 13: Testing Mediation Hypothesis using Sobel Test.

Ha Haa Hab
Hac
Inputs N (Sample size) 332 332 332 332
a (Path coefficient
0.6176 0.0996 0.0896 0.5719
calculated by Warp-PLYS)
b (Path coefficient
0.4382 0.4275 0.4275 0.4275
calculated by Warp-PLS)
Sa (Standard error
0.0469 0.0549 0.0461 0.0520
calculated by Warp-PLYS)
Sb (Standard error
0.0504 0.0525 0.0525 0.0525

calculated by Warp-PLS)

Sab (Sobel's standard error

Outputs 0.0374 0.024217 0.0204 0.0375
for mediating effect)

ab (Product path coefficient
0.2706 0.042579 0.0383 0.2445
for mediating effect)

Tab (T value for
7.2411 1.758204 1.8771 6.5269
mediating effect)

Pab (P value for mediating
0.0000 0.03982 0.0307 0.0000
effect, one-tailed)

Appendix 14: Results of Testing Mediation Hypothesis using Bootstrapping Method

Hypothesis Patha Pathb Indirect Effect SE  t-value 95% LL 95% UL p-value

H4 0.618 0.438 0.271 0.036 7.433 0.211 0.331 0.000
Haia 0.100 0.427 0.043 0.024 1.798 0.004 0.082 0.037
Hap 0.090 0.427 0.038 0.020 1.968 0.006 0.071 0.025
Hac 0.572  0.427 0.244 0.040 6.128 0.178 0.310 0.000
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Appendix 15: Details of Bootstrapping Procedure for Mediation

H4 - H4 - H4- H4-SE H4a- Hda- Hd4a- H4a-SE H4b- H4b- H4b- H4b-SE H4c- Hdc- Hdc- Hdc-SE
Pathb Patha a*b (@*b) Pathb Patha 2b*2a (2b*2a) Pathb Patha 2b*3a (2b*3a) Pathb Patha 2b*4a (4b*3a)
Sangple 0.467 0.673 0.314 0.036 0440 0.111 0.049 0.024 0.440 0.119 0.052 0.020 0.440 0.568 0.250 0.040
San]'-lple 0.446 0.629 0.280 0.468 0.131 0.061 0.468 0.026 0.012 0.468 0.530 0.248
San;ple 0411 0.611 0.251 0.391 0.146  0.057 0.391 0.002 0.001 0.391 0.528 0.207
San?;lple 0.493 0.621 0.306 0.291 0.134 0.039 0.291 0.067 0.019 0.291 0.548 0.159
Sarrjlple 0457 0.635 0.291 0.437 0170 0.074 0.437 0.075 0.033 0437 0456 0.199
San;me 0.487 0736  0.359 0.526  0.066  0.035 0.526  0.021 0.011 0526 0.625 0.329
San;ple 0510 0595 0.303 0499 0.018 0.009 0.499 0.080 0.040 0.499 0.638 0.318
Sam7p|e 0.396 0.635 0.252 0.343  0.003 0.001 0.343  0.165 0.057 0.343 0.629 0.216
San;ple 0.438 0524 0.229 0.428 0.104 0.045 0.428 0.087 0.037 0428 0.604 0.259
San;ple 0.476  0.676 0.321 0.400 0.099  0.039 0.400 0.062 0.025 0400 0579 0.232
SaT([)ﬂe 0.448 0.658  0.295 0.383 0.129  0.050 0.383 0.114 0.043 0.383 0.588 0.225
Sar;”llple 0.501 0.621 0.311 0.513 0.071  0.037 0.513  0.069  0.035 0.513 0.601 0.308
58T2P|9 0.449 0.556  0.250 0.411 0.155 0.064 0.411 0.135 0.055 0.411 0522 0.214
Sa;r;ple 0.416  0.640 0.266 0.442  0.091 0.040 0.442  0.048 0.021 0.442 0513 0.227
Sanle 0459 0.609 0.280 0.434 0.206 0.089 0434 0.029 0.012 0.434 0519 0.225
SarlnSple 0.524 0.666 0.349 0429 0.132 0.056 0429 0.048 0.021 0429 0558 0.240
Szg;%le 0491 0553 0.271 0433 0.045 0.020 0433 0.098 0.042 0433 0572 0.248
S?lgg)%le 0429 0.661 0.284 0.427 0.075 0.032 0.427 0.121 0.051 0.427 0564 0.241
Sgg;ge 0452 0.649 0.293 0.470 0.140 0.066 0.470 0.016 0.007 0470 0.580 0.272
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