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ABSTRACT

This study aims to investigate the potential factors within Total Quality
Management (TQM) that can enhance innovation capabilities among academicians
in Malaysian universities. The adoption of TQM principles is pivotal for the
development of university performance. Structural Equation Modelling (SEM) was
employed to analyse the underlying relationships among latent constructs,
comprising of leadership management commitment, people management,
stakeholder focus, student focus, recognition and rewards, vision, innovation
capabilities, and university performance, as proposed in the model. A total of eight
hypotheses were formulated to examine these latent relationships. The Partial
Least Squares Structural Equation Modelling (PLS-SEM) technique was utilized to
empirically assess the model. Data was gathered through a survey conducted via
convenience sampling in both private and public universities in Malaysia, resulting
in 123 usable questionnaires. The findings indicate that three out of the seven
hypothesized relationships between TQM enablers and innovation capabilities are
statistically significant, as evidenced by t-values exceeding 1.96 with two-tailed test
using 10,000 bootstrapped samples. These significant relationships influence
innovation capabilities and subsequently impact university performance. In
contrast, insignificant findings suggest that academic staff working independently
minimizes the influence of people management, with limited impact from quality
improvement, student focus, and vision dimensions.
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INTRODUCTION

Total Quality Management (TQM) is mainly defined as the practice of continuous improvement in an organization
to provide quality services or goods to their customers (Nasim, Sikander, & Tian, 2020; Yahiaoui et al., 2022) and this
concept is also being practiced in higher education institutions (HEIs) (Wu & Gu, 2022; Abbas, 2020; Kaputa,
Loucanova, & Tejerina Gaite, 2022; Y.-A. Kim, Kim, & Tzokas, 2022; Militaru, Ungureanu, & Cretu, 2013). According
to Douglas and Jr (2001), TQM enables more innovation activities and is crucial to ensure HEls stay competitive in
its field. Thus, TQM impacts the innovation process and the performance of HEls. While practicing TQM, all
stakeholders should play their role for the HEIs scenario which should consist not only the academic staff, but also
the students, and their management staff (Nasim et al., 2020; Ruben, 2018).

Looking further into TQM, this approach has seven distinct dimensions comprising leadership management, people
management, student focus, continuous improvement, other stakeholder focus, recognition and rewards, and lastly,
vision. A strong leadership management enables the establishment of a good learning culture, explaining to the
employees the importance of innovation and creating an environment where all the employees work together to
achieve a common goal (Texeira-Quiros, Justino, Antunes, Mucharreira, & Nunes, 2022). Besides, good people
management enables creation of a positive working environment where managers and other employees
committedly work together as partners in the on-going projects in order to create innovations (Hasham, 2018).
Furthermore, student focus factor ensures all the educational curriculum and innovation activities carried out by the
top management and employees always consider students as the main customer and benefits them (Hajdari, 2019;
Jin, Xu, & Biscocho, 2020).

Next, continuous improvement is seen as a basic requirement needed in all areas of the work in order to remain
competitive globally. With respect to HEls, continuous improvement can be done by providing training to their staff,
establishing research centres, having a good working environment within it, and providing enough funding for the
innovators to carry out their research (Al-Melham & Al-Subaie, 2021). Other stakeholder factor emphasizes the
importance of HEls to have collaboration with external parties such as industries, local communities or government
bodies while doing the innovation projects. This would enable a better discussion and idea sharing which could help
provide a better end product, besides obtaining extra funding for the project (Aleixo, Leal, & Azeiteiro, 2018).
Recognition and rewards factor is seen as another factor impacting innovation capabilities since researchers will feel
more motivated when their innovation success is being appreciated by the organization, for example through giving
awards, promotion or incentives. These will encourage the researchers to perform better (Ali, 2012). Finally, vision
defines what the leader of the HEIs wants his organization to be in future (Calder, 2014). Thus, with a good vision,
the innovative approach would be clearer and it brings the employees to work together with the highest potential
of themselves, creating more successful innovations (Al-Mansoori & Kog, 2019).

Although the advantages of TQM approach are clear, the impact level of each dimension/factor towards innovation
capabilities and finally university performance might vary according to the organizations since the capability or
practice of each organization vary accordingly.

Thus, this study would like to investigate how far universities in Malaysia practice TQM. For this, questionnaires are
distributed to a number of respondents consisting of Academic Staffs of universities in Malaysia, asking how far TQM
dimensions have been practiced in their organizations and how far it has impacted their university’s performance
through the innovation capabilities.
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LITERATURE REVIEW & RESEARCH HYPOTHESES

TQM has emerged as a crucial framework for enhancing organizational performance across various sectors, including
the realm of higher education. In the context of Malaysian universities, this study delves into the specific factors
within TQM that have the potential to significantly enhance innovation capabilities among academic professionals.
The seven constructs of TQM namely leadership management commitment, people management, stakeholder
focus, student focus, recognition and rewards, and vision were identified to support the innovation capabilities and
indirectly contribute to the overall university performance.

Research Model

Figure 1 illustrate the research model which consists of eight hypotheses to empirically examine the components in
TQM posited in the model that influences innovation capabilities and improved university performance.

H8

H1 H2 H3 Ha4 H5\  He H7

Qsl

Note: UP: Universities Performance, IC: Innovation Capabilities, LMC: Leadership Management Commitment; PM: People
Management; OSF: Other Stakeholder Focus; QSI: Quality System Improvement; SF: Student Focus; RR: Recognition and Reward;
V: Vision; H: Hypothesis
Figure 1. Research model consisting of TQM components with hypotheses that promote innovation
capabilities and enhance universities’ performance.

Leadership commitment, which is the first TQM component, is hypothesized to significantly influence innovation
capabilities in higher education is described as H1. It plays a pivotal role in fostering the learning culture through
"transformational leadership." Effective leadership, as highlighted by Texeira-Quiros et al. (2022), includes employee
training and commitment to continuous improvement. As emphasized by MclLaughlin and McLaughlin (2020),
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understanding individual attitudes toward innovation is crucial for developing innovative skills. Besides, strong
leadership is the crucial foundation in creating an effective institution management (Sibarani, 2023).
Communication, diversity promotion, and trust contribute towards generating novel teaching methods and research
ideas (Vladi¢, Maleti¢, & Maleti¢, 2021). Transformational leadership, as per Gui, Lei, and Le (2021), motivates
collaboration and teamwork for common goals, even during challenges like the Covid-19 pandemic (Calen, Tarigan,
Rosita, Susanto, & Alimin, 2021). Encouraging knowledge sharing among employees, suggested by Lathong, Ba
Phong, and Saeheng (2021), is an effective strategy. Lei, Leaungkhamma, and Le (2020) note that transformational
leadership positively influences innovation skills, particularly through the stronger impact of self-efficacy over
optimism. Thus, the alternate hypothesis is postulated as follows:

L MALAYSIAN ONLINE JOURNAL OF

H1: Leadership management commitment significantly influences the innovation capabilities.

TQM's next construct, people management, is crucial and influence innovation capabilities is described as H2.
Effective people management is vital for fostering innovation in HEls. Sonia (2021) discusses how TQM in higher
education emphasizes the importance of human resources as a key component in achieving customer satisfaction
and loyalty. Alshatnawi and Ghani (2018) stress that staff involvement in TQM is crucial, encouraging motivated
employees for continuous improvement. Quality teaching staff also plays a vital role in fostering commitment and
teamwork (Khurniawan, Sailah, Muljono, Indriyanto, & Maarif, 2020). Long, Kowang, and Wan Ismail (2015) state
that practicing TQM shows a positive link with people management. Having skilled individuals is essential for
creativity and successful project implementation (Jin et al., 2020; OECD, 2015). Research by Bachioua, Kachaou, and
Keffane (2020) and Khan and Naeem (2018) found that maintaining professionalism and a positive work environment
through effective people management is crucial for successful project implementation and sustainable business
performance. Additionally, employee involvement and participative management in TQM are vital for continuous
improvement and increased productivity (Hasham, 2018). Thus, the alternate hypothesis is postulated as follows:

H2: People management significantly influences the innovation capabilities.

H3 suggests that other stakeholder focus influences innovation capabilities. Santoso et al. (2021) emphasize
involving various parties, such as the government, local communities, and educational institutions, to enhance
university lecturers' innovation skills. Industry collaborations, highlighted by Lester and Sotarauta (2007), provides
funding and contribute to knowledge creation, recognizing the pivotal role of universities in knowledge generation
(Tseng, Huang, & Chen, 2020). Gjelsvik (2018) argues for regional alighment, considering diverse stakeholders like
students, employees, and society. Nadim and Al-Hinai (2016) stress continuous updates aligned with stakeholders'
needs. Aleixo et al. (2018) advocate for partnerships with government organizations, customers, and research
partners. Collaboration is crucial for defining a university's path to its desired future (Sisto, Sica, & Cappelletti, 2020).
Thus, the alternate hypothesis is postulated as follows:

H3: Other stakeholder focus significantly influences the innovation capabilities.

Improving the quality system has an impact on innovation capabilities (H4). Laila and Ahmed (2022) emphasize the
need for ongoing improvement in all institutional areas to stay competitive amidst environmental changes. Munazza
Mahmood and Sobia Noreen (2021) stress that knowledgeable, skilled, and determined university employees are
crucial for achieving innovation capabilities, requiring a training system aligned with customer needs. Abdullah Al-
Melham and Abdullah Al-Subaie (2021) propose that universities can foster innovation through dedicated centers,
conducive work environments, and ample resources. Krasovskiy, Pilyavski, Shendrikova, and Nazrieva (2020) assert
that creating an innovative environment, considering research, professionals, infrastructure, and funding, is vital for
successful innovation in universities. The innovation process involves pre-innovation awareness, research, and
implementation stages. Aithal and Kumar (2016) exemplify continuous improvement in an Indian private university
across various aspects. Thus, the alternate hypothesis is postulated as follows:
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H4: Quality system improvement significantly influences the innovation capabilities

H5 asserts that a focus on students significantly influences innovation capabilities. TQM, which prioritizes continuous
improvement and student satisfaction, regards students as the main "customers" (Hajdari, 2019; Jin et al., 2020). In
higher education, TQM principles are applied through quality assurance processes (Brugaj, 2018) ensuring high-
quality education with regular assessments of curriculum and teaching methods. Krakhmalova (2022) study aligns
with TQM goals by enhancing the innovative potential of young individuals. Usher and Barak (2020) emphasize the
importance of team diversity, Setiawan et al. (2022) highlight the adoption of Information Technology (IT), and Ellitan
and Mulia (2019) stress university-industry collaboration to address skill gaps. Additionally, it is recommended to
foster students' social entrepreneurial intentions with government support (Herlina, Disman, Sapriya, & Supriatna,
2021). Thus, the alternate hypothesis is postulated as follows:

H5: Student focus significantly influences the innovation capabilities

Recognition and rewards, another component of TQM in HEls, significantly influence innovation capabilities (H6).
Employee contributions should be appreciated through timely recognition, including promotions and awards (Ali,
2012). Zhang (2000) emphasizes the need for a regular and transparent performance measurement process with
suitable criteria for rewards, involving HEIs staff in the selection process (Nadim & Al-Hinai, 2016). Recognition and
rewards enhance knowledge management success in university-industry collaborations (UIC), fostering new
innovations. Incentives like pay increases, bonuses, or promotions contribute to successful knowledge management
in collaborations (Khadhraoui, Plaisent, Lakhal, & Prosper, 2016; Lach & Schankerman, 2004). Continuous
encouragement for employees with research degrees, teaching and research awards, and international reputation
is recommended (S. Aithal, 2016). Researchers express motivation and expect recognition and rewards for
successful innovative activities, influencing their promotion criteria (Ghardashi, Yaghoubi, Bahadori, &
Teymourzadeh, 2019; Muhammad Jawad Igbal, 2011). Thus, the alternate hypothesis is postulated as follows:

H6: Recognition and rewards significantly influence the innovation capabilities

Vision has influence on innovation capabilities (H7) which represents the leader's aspirations for the future of the
organization in HEls. It serves to unite employees and unleash their highest potential (Al-Mansoori & Kog, 2019;
Calder, 2014). Research consistently supports the notion that the vision of HEls is a key factor in their innovation
capabilities (Changli & Hongchun, 2009; Hsiao, Chen, Chang, Chou, & Shen, 2009; Kozirog, Lucaci, & Berghmans,
2022); Tian, 2023). Nadim and Al-Hinai (2016) emphasize that vision reflects the innovative approach and goals of
HEIls leadership. Arundel, Bowen-Butchart, and Gatenby-Clark (2016) add that a strategic vision, developed by
effective leadership, supports innovation in universities. The innovation process in universities, driven by goals,
involves creating infrastructure, integrating education, science, and business, requiring collaboration among
university staff, students, and higher management (Krasovskiy et al., 2020). Paunescu, Lepik, and Spencer (2022)
note that the individual vision of each HEls shapes how it implements goals within the social innovation ecosystem.
S. Aithal (2016) suggests that HEIs with innovative education models, clear mission, vision, objectives, and core
values can produce highly competent students. Ghardashi et al. (2019) highlight the importance of policy sagacity,
closely linked to a university's vision, considering environmental conditions for innovation alignment. Thus, the
alternate hypothesis is postulated as follows:

H7: Vision significantly influences the innovation capabilities

Posited as the alternative hypothesis H8, this research contends that the influence of innovation capabilities extends
to shape university performance. Recognizing the pivotal role universities play within innovation ecosystems and in
which they contribute significantly to the development of a smart, sustainable, and inclusive economy (Diaconu,
2017; Heaton, Siegel, & Teece, 2019). Besides, Almaskari, Mohamad, and Yahaya (2020) insights underscore how
strong leadership can impede innovation development within HEls. The study by Adom, Boateng, and Gnankob
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(2019) unveils the positive outcomes associated with innovation capabilities in HEls, including heightened team
spirits, increased productivity, competitive advantage, and enhanced loyalty to institutional services. Yordanova,
Bozev, Stoimenova, and Biolcheva (2020) offer valuable insights into the intricate relationship between educational
innovations, addressing critical issues in universities and bolstering innovation performance on a national scale.
Additionally, Guo (2021) emphasis on key points for innovation and development in colleges centers on the
imperative to enhance the quality of higher education and nurture students endowed with inventive abilities. Thus,
the alternate hypothesis is postulated as follows:

H8: Innovation capabilities significantly influence the university performance

In summary, this research model, thoroughly examined the preceding literature, elucidating the influence of TQM
components on the innovation capabilities crucial for enhancing university performance. By identifying and
understanding these key factors, higher education institutions can leverage TQM principles to amplify their
innovative potential, contributing to sustained success in an ever-evolving educational landscape. The study aims to
analyse the fundamental connections among latent constructs, encompassing TQM components such as leadership
management commitment, people management, stakeholder focus, student focus, recognition and rewards, vision,
innovation capabilities, and university performance, as posited in the model. The eight hypotheses formulated were
investigated to explore these latent relationships. For the empirical evaluation of the model, the PLS-SEM technique
was employed.

METHODOLOGY

This study employed a quantitative research design, involving the collection of primary data through the feedback
obtained from respondents via a survey.

Participants

The target respondents for this study are the academicians from HEIs in peninsular Malaysia. The sampling was
conducted on HEIs in Peninsular Malaysia, representing four regions: the southern region (Johor), northern region
(Perak, Kedah, and Perlis), western region (Selangor, Kuala Lumpur, Putrajaya, Negeri Sembilan, and Melaka), and
eastern region (Pahang, Kelantan, and Terengganu).

A non-probability sample is used in this study involving convenience sampling which happens when participants who
meet the research's requirements are enrolled in the study. Convenience sampling technique is needed when the
population is unknown and it is difficult to get responses from the entire sampling period (Reynolds, Simintiras &
Diamantopoulos, 2003). The sample size for this study was determined using G power analysis as suggested by
Memon et al. (2020), adequate with minimum total sample size of 89, two-tailed test shown in Figure 2.
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Determine Effect size f* 0.15 Critical t 1.9879342

a err prob 0.05 Df 86

Power (1-B err prob) 0.95 Total sample size 89

Number of predictors 2 Actual power 0.9508043

Figure 2. G-power analysis output

A total of 300 respondents participated in this study by answering the questionnaires collected through online
(Google Forms) and physical survey (innovation exposition) which yielded 123 valid responds. Out of the 300
questionnaires distributed, 123 were completed and returned, while the remaining 177 were incomplete and not
returned. The response rate which was only 41% attributed to personal factors such as difficulty in accessing the
respondents and difficulty in obtaining consent for data collection.

Instrument and Data Collection

A survey questionnaire was adapted and adopted from TQM principles which was customized to the context of HEls
in Malaysia. It consists of 5 items in Section A regarding the demographic information of respondent, and Section B
to J comprises of nine constructs totaling 36 items. The nine constructs involved in the study are leadership
management commitment, people management, student focus, other stakeholders focus, quality system
improvement, recognition and reward, vision, innovation capability and university performance. A five-point Likert
scale was utilized in all items of each construct which is from strongly disagree (1) to very agree (5) for the section B
until H. Whereas, section | used 2 types of five-point Likert scale which are not all very supportive (1) to highly
supportive (5) for the first item and uses very poor (1) to excellent (5) for the rest of the items in the construct.
Meanwhile, the last section of the questionnaire which represents the construct of university performance
employed a scale from very dissatisfied (1) to very satisfied (5). The items were adapted from TQM studies and
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modified to fit the present HEIs context. The original intent and meaning were preserved while adjustments were
made to improve clarity and alignment with HEIs context.

L MALAYSIAN ONLINE JOURNAL OF

A pre-test was conducted before the main study, incorporating feedback from four expert reviews to confirm the
content, structure, arrangement, layout, phrasing, and clarity of the items within the questionnaire. Following this,
a pilot test involving a selected group of eight respondents was conducted to address and resolve any doubts about
the reliability of the instruments.

The collected data were subsequently interpreted and analysed utilizing Statistical Package for the Social Sciences
(SPSS) version 26.0 and Smart Partial Least Square (SmartPLS) version 4.0. The SPSS was employed to assess the
questionnaire's reliability, to conduct a descriptive analysis for the demographics information, and analyse using the
common bias method. The PLS-SEM analysis generated using SmartPLS software to assess the measurement and
structural models. The measurement model elucidates constructs, reliability, and validity, while the structural model
to test the hypothesized research model (Hair et al., 2017).

RESULTS

Descriptive Analysis

Table 1 shows the descriptive analysis on the demographic data of the respondents. There were four information
collected for demographic profile such as gender, designation, years of services and universities’ region. Results

showed 56.9 percent of the responders were female, while 43.1 percent were male.

Table 1. Demographic data analysis of the respondents (N = 123)

Variables Answer Frequency Percentage
(%)
Female 70 56.9
Gender Male 53 43.1
Professor 7 5.7
Assistant Professor 6 4.9
Designation Associate Professor 14 11.4
Senior Lecturer 38 30.9
Lecturer 58 47.2
2 years and below 22 17.9
Years of service More than 2 to 5 years 14 11.4
More than 5 to 10 years 44 35.8
More than 10 years 43 35.0
Universities’ region North 32 26.0
(Peninsular of South 12 9.8
Malaysia) East 10 8.1
West 69 66.1

When the designations for individuals in this dataset were observed, a wide diversity of academic jobs identified.
Particularly, 7 academicians hold the title of Professor, which represents 5.7% of the total. Only 6 academicians are
designated as Assistant Professors, accounting for 4.9% of the total. Associate Professors comprise a bigger group
of 14 academicians, which constitutes 11.4% of the sample. The majority, 38 academicians, are classed as Senior
Lecturers, making up 30.9% of the total. Furthermore, 58 academicians are classified as Lecturers, comprising the
biggest group of 47.2%.
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The dataset also includes information on the respondents' years of service. Twenty-two of them have fewer than
two years of service, accounting for 17.9% of the total. A somewhat smaller group, consisting of 14 people, has more
than 2 but less than 5 years of experience, forming 11.4% of the sample. Significantly, 44 people have served for
more than five but less than ten years, representing 35.8% of the total. Nearly on par with this group, 43 people
have more than ten years of service, corresponding to 35.0% of the dataset. From the results of this demographic
analysis, most respondents have more than 2 years of experience as a lecturer which gives them a very familiar
surroundings of innovation capabilities in their university and enough experience to answer the survey. The western
university region holds the majority, comprising 56.1% of the total respondents, followed by the northern university
region with 26.0%. Conversely, the eastern university region has the lowest representation, accounting for only 8.1%
of the total respondents, while the southern university region trails slightly higher at 9.8%.

Reliability of the Instrument

Table 2 displays Cronbach’s Alpha values for each construct, all exceeding 0.7, indicating good consistency (Kotian
et al., 2022). The final research questionnaires were developed based on suggestions gathered from both the pre-
test and pilot test, with necessary revisions made to ensure the reliability of the instrument. Consequently, all the
items in this study have been demonstrated to be reliable and valid.

Table 2. The value of Cronbach’s alpha of pilot test for each construct.

Constructs Number of Items Cronbach’s Alpha

leadership management commitment 6 .904
People management 4 .806
Student focus 5 .891
Other stakeholder focus 5 .892
Quality system improvement 4 921
Recognition and rewards 4 913
Vision 4 .908
Innovation capabilities 3 .902
University performance 1 -

Thus, this finding provides additional evidence that every construct from respective items has satisfactorily met the
reliability analysis criteria.

Common Bias Method

Common bias method is a factor that can impede the robustness and reliability of research (Jordan & Troth, 2020).
In this study, Variance Inflation Factor (VIF) will be used to examine the common bias method. In the context of
multiple linear regression analysis, the VIF is a commonly used metric for assessing collinearity which quantifies the
degree of multicollinearity by examining the relationship between explanatory variables, and it relies on the
maximum likelihood estimation of the regression coefficients (Ekiz, 2021). Kim (2019) states that multicollinearity
signifies a significant level of linear correlation among independent variables within a multiple regression model,
which can result in erroneous outcomes in regression analyses. Multicollinearity is typically considered to be a
concern when the VIF exceeds within a range of 5 to 10 (Kim, 2019).
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Table 1. VIF values for the independent variables

Collinearity Statistics

Construct Variables

Tolerance VIF
Leadership Management Commitment 0.424 2.361
People Management 0.463 2.158
Student Focus 0.330 3.026
Other Stakeholder Focus 0.268 3.731
Quality System Improvement 0.291 3.433
Recognition & Reward 0.342 2.927
Vision 0.335 2.982

University Performance

Table 3 presents the VIF values of independent variables. Based on the findings, it can be concluded that there are
no issues of multicollinearity in this study, as all the independent variables have VIFs of below 5.

Assessment of the Measurement Model

To determine a relationship between the factors and the theoretically defined constructs, PLS analysis begins with
a study of the measurement model. The estimation of the measurement model in this investigation includes nine
latent constructs. In this study, reflective measurement model was applied in which the arrow points from a
construct to its indicators (manifest variables), suggesting that the construct influences the way the indicators vary
(Hair, Ringle, & Sarstedt, 2013). A reflective measurement model necessitates the need for reliability and validity
testing such as 1) indicator reliability, 2) internal consistency reliability, 3) convergent validity, and 4) discriminant
validity (Hair et al., 2021). In the second stage, an assessment of the structural model is carried out, encompassing
calculations of effect sizes, testing for predictive relevance, and assessing the variance explanation of endogenous
constructs.

Table 4. Results of Measurement Model Assessment

Construct Iltems Loadings Cronbach’s CR (pc) AVE
alpha

Leadership LMC1 0.862 0.906 0.927 0.678

management LMC2 0.799

commitment LMC3 0.816

LMC4 0.805
LMC5 0.832
LMC6 0.827

People PM1 0.787 0.809 0.874 0.635
management PM2 0.837
PM3 0.747
PM4 0.814
Student SF1 0.829 0.893 0.921 0.699
focus SF2 0.894
SF3 0.812
SF4 0.868
SF5 0.773
Other stakeholder focus OSF1 0.808 0.896 0.923 0.705
OSF2 0.857
OSF3 0.832
OSF4 0.860
OSF5 0.842
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Construct Iltems Loadings Cronbach’s CR (pc) AVE
alpha
Quality system Qsi1 0.871 0.921 0.944 0.809
improvement QSI2 0.906
Qsi3 0.898
Qsl4 0.921
Recognition and reward RR1 0.881 0.913 0.939 0.793
RR2 0.845
RR3 0.899
RR4 0.935
Vision V1 0.839 0.908 0.934 0.781
V2 0.892
V3 0.901
\Z! 0.902
Innovation capabilities IC1 0.876 0.904 0.940 0.840
IC2 0.937
IC3 0.934
University Performance  UP 1.000

Note: UP: Universities Performance, IC: Innovation Capabilities, LMC: Leadership Management Commitment; PM:
People Management; OSF: Other Stakeholder Focus; QSI: Quality System Improvement; SF: Student Focus; RR:
Recognition and Reward; V: Vision.

To indicate the reliability, the first stage, factor loadings are crucial for assessing the measurement model. In
essence, more reliability will result from greater average loading values (Gerbing & Anderson, 1988; Sarstedt, Ringle,
& Hair, 2021). A measurement model exhibits satisfactory indicator reliability when each item's loading estimate
exceeds 0.6 of the factor loading, although variations in this threshold may occur based on the underlying rationale
(Afthanorhan, Awang, & Aimran, 2020). The factor loadings for each of the nine constructs are shown in Table 4
above. Of the 36 items (observed variables), factor loadings ranged with positive values from 0.799 to 1.000 which
indicated greater than 0.6 and significant at the level of 1%. Thus, all the items employed in this study exhibit a
satisfactory level of indicator reliability.

A measurement model is considered to possess adequate internal consistency reliability when the composite
reliability (CR (pc)) of each construct exceeds the established threshold of 0.7 (Kilic, 2016; Hair et al., 2021). The
CR(pc) of every construct ranged from 0.874 to 0.944, as shown in Table 4. These findings showed that the internal
consistency reliability of the constructs' items is adequate.

In this study, the average variance extracted (AVE) value was analysed to assess the convergent validity of the
measurement model. Convergent validity is considered satisfactory when constructs demonstrate AVE values that
are approximately 0.5 or higher, as recommended by previous research (Hair et al., 2021). The output presented in
Table 4 reveals that all the constructs exhibit AVE values ranging from 0.635 to 0.840. This observation suggests that
the measurement model possesses a robust level of convergent validity.

Discriminant validity makes sure that a measurement for a concept is distinct and specifically captures the aspects
of interest that are not already covered by other measurements in a structural equation model (Hair et al., 2021). In
another word, discriminant validity is mainly used to evaluate and verify if the variables have a high multicollinearity
issue. Hair et al. (2021) recommended the Fornell-Larcker criterion as the conventional method commonly used for
evaluating discriminant validity, whereas Henseler, Ringle, and Sarstedt (2015) noted the widespread adoption of
the Heterotrait-Monotrait Ratio (HTMT) for the same purpose.
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According to Fornell and Larcker (1981), discriminant validity is proven when a latent variable explains a greater
proportion of the variance in the indicator variables it is linked with than it does with other constructs in the same
model. To meet this requirement, the squared correlations between each construct's average variance extracted
(AVE) and the other constructs in the model must be compared (Henseler et al., 2015). The Fornell-Larcker criterion
results in Table 5, using the square root of the constructs, confirm that the construct's ability to distinguish itself
from others aligns with the recommended criteria by Henseler et al. (2015) for discriminant validity.

The HTMT, introduced by Henseler et al. (2015), was a new way to check the discriminant validity of latent constructs
and considered as more stringent than traditional method. In this research, the HTMT0.90 was applied representing
90% confidence level as shown in Table 6. The HTMTO0.90 findings met the established threshold with less than 0.90
recommended by Gold, Malhotra, and Segars (2001), Teo, Srivastava, and Jiang (2008) and Kline (2015),
demonstrating a satisfactory level of validity established.

Table 2. Fornell-Larcker criterion

IC LMC OSF PM Qs RR SF UP Vv
IC 0.916
LMC 0.680 0.824
OSF 0.711 0.709 0.840
PM 0.581 0.641 0.665 0.797

Qs 0.608 0.606 0.761 0.558 0.899

RR 0.703 0.654 0.721 0.670 0.685 0.891

SF 0595 0.648 0.734 0.611 0.767 0.651 0.836

up 0.837 0.658 0.640 0.586 0.605 0.710 0.591 1.000

\Y 0.663 0.658 0.743 0.524 0.732 0.712 0.684 0.655 0.884

Note: UP: Universities Performance, IC: Innovation Capabilities, LMC: Leadership Management Commitment; PM:
People Management; OSF: Other Stakeholder Focus; QSI: Quality System Improvement; SF: Student Focus; RR:
Recognition and Reward; V: Vision.

Table 3. Heterotrait-Monotrait Ratio (HTMT)

IC LMC OSF PM Qs RR SF UP Vv

IC

LMC 0.743

OSF 0.787  0.777

PM 0.671 0.725 0.767

Qs 0.665 0.656 0.835 0.627

RR 0.772 0.709 0.795 0.771 0.750

SF 0.646 0.708 0.816 0.685 0.846 0.709

up 0.880 0.687 0.674 0.643 0.629 0.744 0.614

Vv 0.712 0.697 0.814 0.584 0.806 0.771 0.764 0.764

Note: UP: Universities Performance, IC: Innovation Capabilities, LMC: Leadership Management Commitment; PM:
People Management; OSF: Other Stakeholder Focus; QSI: Quality System Improvement; SF: Student Focus; RR:
Recognition and Reward; V: Vision.

Overall, the analysis of the measurement model confirms that the items in the survey instrument are considered as
reliable and trustworthy.
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Assessment of the Structural Model

Following the assessment of the entire measurement model, PLS-SEM analysis moves on to the structural model. In
this context, the assessment of the structural model process is typically carried out for taking significant analysis
factors to test the proposed research hypotheses. Furthermore, according to Hair, Matthews, Matthews, and
Sarstedt (2017), this phase analysis is essential for obtaining important findings and determining the model's
goodness.

Following the assessment of the entire measurement model, the PLS-SEM analysis moves on to the evaluation of
the structural model. During this phase, the analysis focuses on identifying significant factors for testing the
proposed research hypotheses. According to Hair, Matthews, Matthews, and Sarstedt (2017), this analytical step is
crucial for deriving important findings and determining the goodness of the model. Key metrics considered in this
context include the coefficient of determination (R?), predictive relevance or cross-validated redundancy (Q?) for
endogenous constructs, effect size (), model fit, path coefficients, and the significance levels of t-values, and p-
values.

As recommended by Cain, Zhang, and Yuan (2017) and Hair, Hult, Ringle, and Sarstedt (2022), it is essential to check
for multivariate skewness and kurtosis before conducting a bootstrapping analysis. The results indicated that the
collected data did not follow a multivariate normal distribution, as evident from Mardia's multivariate skewness (
=585.5046, p < 0.01) and Mardia's multivariate kurtosis (B = 1545.0280, p < 0.01), as shown in Figure 3. Therefore,
following the guidance of Becker, Cheah, Gholamzade, Ringle, and Sarstedt (2023), the path coefficients, t-values,
standard errors, and p-values for the structural model were determined using a resampling bootstrapping
procedure.

Table 7. Mardia’s Multivariate Skewness and Kurtosis Analysis

b z p-value
Skewness 583.5046 11961.84402 0
Kurtosis 1545.0280 18.76751 0

The next step in the structural model assessment is to evaluate using the criterions such as coefficient of
determination (R%) and predictive relevance (Q?) of endogenous variables. The coefficient of determination (R?) is a
widely used metric in PLS-SEM and generated from endogenous latent constructs as in Table 7, all latent constructs
are pointed their arrow toward the endogenous latent constructs (innovation capabilities and university
performance). Chin and Marcoulides (1998) considered R? value of 0.67 or higher is considered substantial, while
0.33is considered as moderate, and 0.19 is considered weak. The values of R? are described in the percentage, which
62% (0.67) of variance in innovation capabilities has been explained by leadership management commitment, people
management, quality system improvement, focus on other stakeholders, recognition and reward, vision, and
student focus, while, 70% (0.70) of variance in university performance have been explained by innovation
capabilities. As overall, each endogenous latent construct in this model has R? value that explains more than 67%
(0.67) of the variation. These values are considered high, indicating the sufficiency of the established model.

Next, to evaluate the model's predictive quality, the study assessed its predictive relevance (Q?), which is a significant
measure indicating how well the model can make predictions. In order to confirm the model's ability to predict, the
study also tested the predictive value of Q2 for the dependent (endogenous) latent construct. It should be greater
than zero to support the analysis (Shmueli et al., 2019). The results of this test, as presented in Table 8, align with
the study’s assumption by showing values greater than zero. Thus, the estimated findings indicated that the
structural model has the potential to accurately forecast values necessary for good reconstruction.
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Table 8. Endogenous latent construct assessment
Endogenous latent construct R2 Q?
Innovation capabilities 0.67 0.559
University performance 0.70 0.528
OSF1 OSF2 OSF3 OSF4 OSF5
RR1K 0.80 0.857 0832 0.860 (g4
RR2  \ osn QSI2 QSI3 QSI4
w 0881
RR3 0.845 0871 0906 0898 0921

V0.899
RR4  €0.935 Othe Stakeholder Focus MC2
/ NC3

Vi
Recognition and Reward Quality System Improvement 0.799
V2 0 839 o __p MC4
A 892 0.250 0.832“.’ ucs
V3 €0.901 0.2711 -
va 40.902 / " 16 itm 0.862\ MC6
lanagement Commitment
Vision .
0.144 e MC1
SF1
‘\ PM1
SF2 0829 -
0.894 0.787
SF3 40812 0.837 —
40868 . _ 0.747— %
SF4 Innovation Capabilities 0.814
0.773 0.837 Ol —p PM4
SF5 Student Focus

People Management
up

University Performance

Figure 4. PLS-SEM algorithm (Item loadings, path coefficient and R2 values)

After assessing the goodness of the structural model, the bootstrapping procedure was employed to evaluate the
hypothesized relationships between the effects of latent constructs and to determine the statistical significance of
the parameters within the structural model. The Smart PLS 4.0 tool was used to conduct the bootstrapping
procedure, which allowed for the generation of t-statistics for significance testing. Then, performing 10,000
resampling iterations with the replacement for bootstrapping as suggested by Ramayah, Hwa, Chuah, Ting, and
Memon (2018), resulted in the creation number of bootstrapped samples equivalent to the original sample size of
123. Figure 5 and Table 8 summarized the hypothesized relationship from the bootstrapping procedure.
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Student Focus
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Figure 5. Bootstrapping analysis (p-values and R2 values)

This structural model consists of 8 primary hypotheses that examine 9 latent constructs. The analysis was conducted
using PLS-SEM, with two endogenous latent constructs, namely innovation capabilities and university performance,
tested in relation to seven exogenous latent constructs, which include leadership management commitment, people

management, quality system improvement, focus on other stakeholders, recognition and reward, vision, and
student focus.

In addition, the effect size (f2) used to assess the individual constructs’ strength and influence on endogenous latent
variable. The value of f2 are considered representative of small (0.02), medium (0.15), and large (0.35) effect sizes,
respectively, as suggested by Cohen (1988).
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Table 9. Hypotheses Decision

Causal Relationship Path Standard t- p- f? Decision
Coeffic  Deviation value value
ient (STDEV)

(Beta)
H1: Leadership Management
Commitment -> Innovation  0.242 0.085 2.844**  0.004 0.063 Support
Capabilities
H2:  People Management -> 0027 0101 0262 0793  0.001 Not
Innovation Capabilities Supported
H3:  OtherStakeholderFocus-> .0 114 5198% 0028 0043 Support
Innovation Capabilities
H4: Quality System Not
Improvement -> -0.016 0.124 0.127 0.899 0.000
. A Supported
Innovation Capabilities
H5: F -> Not
5:  StudentFocus > 0025 0104 0243 0808  0.001 ©
Innovation Capabilities Supported
H6:  Recognitionand Reward-> o) 115 5499 o016 0006 Support
Innovation Capabilities
H7: Vision -> Innovation 0144 0116 124 0215 0018 Not
Capabilities Supported
H8: Inn.ovat!on Capabilities -> 0.837 0.026 32.139 0.000 5333 Support
University Performance

Note: *t-value > x=0.05, **t-value > x=0.01 with two tailed test.

The findings presented in Table 9 indicate that hypotheses 1, 3, and 6 exhibit significance with t-values exceeding
1.96 at cc= 5% significance level, two-tailed test. Furthermore, f values that were greater than 0.02 are interpreted
as indicating small effect size on endogenous constructs (innovation capabilities) respectively. This suggests that
leadership management commitment, other stakeholder focus, and recognition and reward have a notable influence
on fostering innovation capabilities among academicians in Malaysian universities. However, the results for
hypotheses 2, 4, 5, and 7 did not provide support for the hypothesized relationships, indicating that people
management, quality system improvement, student focus, and vision may not play a significant role in enhancing
innovation capabilities among academicians in Malaysian universities. Additionally, f values below 0.02 suggested
a minimal effect size, approaching to no effect size on the endogenous construct (innovation capabilities)
respectively. Moving on to the last hypothesis 8, it was revealed that innovation capabilities indeed have an impact
on university performance, with the effect size indicated as medium on endogenous construct (university
performance).

DISCUSSION

The supported results of H1 are aligned with study by Castillo (2020), which stated that top management, senior
administrators, and faculty/staff are the main TQM proponents. Samad and Thiyagarajan (2015) added that TQM is
needed to apply a comprehensive quality approach to the working environment and all aspects of the academic
process in general. This is only possible through the leadership management component, defining that with a good
top management, the universities can achieve more innovations. Besides, the supported result of H3 also explains
the significance of collaborations with other parties such as industries, government bodies, other HEls or the local
community to enhance the innovation performance (Santoso et al., 2021). Finally, supported result of H6 describe

http://mojem.um.edu.my 65



http://mojem.um.edu.my/

EDUCATIONAL MANAGEMENT
(MOJEM)

that a token of appreciation such as through promotion, pay increase or bonus makes the employees more
motivated and work harder and produce more innovations (Lach & Schankerman, 2004; Khadhraoui et al., 2016; Ali,
2012).

L MALAYSIAN ONLINE JOURNAL OF

Similar to previous findings that utilized TQM for HEls (Asif, Awan, Khan, & Ahmad, 2013; Notarjacomo, Strapazzon
Do Couto, Bica de Almeida, Borchart, & Medeiros Pereira, 2022; Al Jabri & Nadarajah, 2021), this study also did not
find all seven factors of TQM to be significant towards innovation capabilities. This can be justified by the fact that
universities are non-profitable organizations thus the implementation of TQM may differ from profit-based
organizations. Long et al. (2015), Sirisan, Pianthong, and Olejnik (2020) and Wu and Gu (2022) also mentioned that
although TQM is found to have impact on the innovation capabilities of HEls, the TQM dimensions/enablers that
contribute to this significant relationship might vary among different HEIs. For example, study by Notarjacomo et al.
(2022) identified a set of significant enablers as leadership, students, staff, technological resources, and continuous
improvement. In contrast, Al Jabri and Nadarajah (2021) found top management support, student focus, continuous
improvement, and employee involvement to be the significant factors of TQM in their study.

This study did not find people management, continuous improvement, student focus and vision dimensions as the
significant factors of innovation capabilities for universities in Malaysia. Thus, from the perspective of the academic
staffs, the success of innovation activities in a university mainly depends on; firstly, the attainment of top
management’s targets, as academic staffs are observed to work towards fulfilling the requirements given by top
management. Secondly, successful collaboration with external parties where it will ease the funding needs and also
exchange of ideas and finally through recognition and rewards given for each achievement which will motivate them
to perform even better.

The insignificant relationship for people management, quality system improvement, student focus and vision
dimensions towards innovation capabilities can be explained through several factors, (1) Academic staff work more
independently with less involvement from other parties such as laboratory or administrative staff for example,
explaining there is less influence for the people management dimension, (2) Academic staffs also might not be
heavily involved in research centre activities, and for those without experiment works, there may not be need for
any special requirements for their workspace, which explains the limited influence of the quality improvement
dimension, (3) While the learning curriculum is student oriented, innovation research is often dependent on the
needs of industry or government bodies, leading to a reduced influence of the student focus dimension, (4) Academic
staffs often pursue their own research interests, which vary widely from one individual to another, resulting in less
influence the of vision dimension.

Finally, the significant relationship between innovation capabilities and university performance can be explained
through the idea that innovation ensures competitive advantage and sustainability of the organization (Al Jabri &
Nadarajah, 2021). Innovation capabilities are known to create positive impacts such as high team spirits, risk taking,
productivity, low resistance to changes, competitive advantage, increase market share, increase productivity among
staff, growth, and profitability of educational institutions, creating loyalty towards the institution's services, and
making teaching and learning convenient. All these are learned to higher the university’s performance (Adom et al.,
2019). Innovation capabilities also seen to improve any major issues of the university, thus enhancing its’
performance (Yordanova et al., 2020).

Implications

This study offers implications and acknowledges certain limitations. Firstly, it is worth noting that while TQM has
been widely embraced in the industry, its application in higher education institutions has not been as prevalent. In
this research, all participants were from universities, emphasizing the necessity to delve into the diverse TQOM
elements for fostering innovation in higher education. This underscores the potential for future studies to address
research issues, focusing on methods and approaches to identify TQM elements among academicians in universities,
aiming for enhanced innovation performance.
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Secondly, this study specifically examined higher education institutions in Malaysia without distinguishing between
public and private universities, as long as they held the title of 'University." Public universities in Malaysia are
primarily funded by the government, while private universities are self-funded, which may result in varied
approaches to innovation activities. The survey responses displayed a higher level of homogeneity. Therefore, it is
recommended that future studies consider assessing private and public universities separately. This approach would
allow for meaningful comparisons and a more in-depth exploration of potential differences.

The TQM principles were adopted and adapted for survey questions in the context of higher education. To enhance
the research model, future studies could consider incorporating additional theories that support the relationship
between university performance and innovation capabilities in HEIs. The inclusion of such theories would encourage
future research to explore additional constructs and factors related to innovation capabilities.

Finally, based on the research findings, academic staff at universities could assess and evaluate their performance
in innovation capabilities. This assessment could help identify motivational factors that encourage academics to
actively participate in innovation activities, ultimately contributing to improved university rankings.

CONCLUSION

This study examines the impact of TQM dimensions on innovation capabilities in Malaysian universities, specifically
focusing on leadership management commitment, people management, stakeholder focus, student focus,
recognition and rewards, vision, innovation capabilities and university performance. Utilizing the PLS-SEM
technique, eight hypotheses were tested. Summarizing the findings, hypotheses 1, 3, and 6 emphasize leadership
management commitment, stakeholder focus, and recognition and reward, respectively, as significant influencers
of innovation capabilities. However, hypotheses 2, 4, 5, and 7, related to people management, quality system
improvement, student focus, and vision, is found to have lack significant support, suggesting a limited role of these
factor in enhancing innovation capabilities. Hypothesis 8, on the other hand, affirms that innovation capabilities
significantly impact university performance.

Given the insignificant results for hypotheses 2, 4, 5, and 7 discussed in the previous section concerning people
management, quality system improvement, student focus, and vision dimensions, respectively, several
considerations may offer insights into these outcomes. In light of these insights, it is recommended to further explore
the nuances of these dimensions and their interaction with the academic environment. Future studies could delve
deeper into the specific factors influencing innovation capabilities in academic settings, considering the unique
dynamics and roles of academic staff in the innovation process. Additionally, investigating potential variations in the
impact of these dimensions across different academic disciplines or departments may provide a more
comprehensive understanding of their role in fostering innovation within universities.

Building on supported findings for hypotheses 1, 3, 6, and 8, the study identifies favourable outcomes for
universities. Excelling in innovation provides a competitive edge, attracting students, faculty, and partnerships, and
contributing to inventive teaching, research, and community engagement. Successful innovations elevate
institutional standing, drawing talent and collaborators to a university known for inventive programs, research, and
teaching. Innovation opens avenues for increased funding opportunities, securing more research grants and
donations. Innovative programs enhance student attraction and retention, creating a dynamic learning
environment. Graduates are better prepared for dynamic professional landscapes, contributing to their success and
reinforcing a robust alumni network. Innovation fosters collaboration with external entities, driving partnerships
with industries and local communities. It cultivates adaptability, enabling universities to navigate changes and
ensures long-term sustainability. Additionally, innovation correlates with increased research productivity and
impact, promotes higher job satisfaction among faculty and staff, and contributes to overall institutional excellence.
In conclusion, significant benefits, ranging from heightened competitiveness to positive societal contributions,
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emerge when innovation capabilities profoundly influence university performance. Ongoing efforts are directed
towards addressing remaining challenges and proposing avenues for future studies to delve deeper into these
benefits.
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