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Abstract 
Background: This study attempted to fill a gap in the literature regarding the study of relationships among 

specific variables, or building blocks, associated with TQM and their use within selective TVET colleges of 

Tigray state particularly, the eastern zone of Tigray. The study was focused on the TQM and some measuring 

constructs of TQM. TQM is one of management system like QFD, Six Sigma, ISO 9001, the MBNQA, CQI, 

Strategic Planning, and the BSC; those are often met with skepticism among leaders of higher educations.                                  

Objective: The main aim of this study was assessment of the effective TQM on performance at selective TVET 

colleges in Tigray, Ethiopia and assessment of associated measuring and affecting factors. Because of time and 

financial limitations, the study was delimited only on the selective TVET colleges of Eastern zone of Tigray.                                                                                                     

Methods: Both qualitative and quantitative analysis was conducted passing many procedures through different 

sources of data. Stratified sampling was employed. Out of Total 7189, sample of 365 was selected. Binary 

logistic and multiple linear regressions were modeled to measure the relationship among different constructs of 

TQM.                                        

Results and findings: 54.9% of variability in product/service quality and 61.4% of variability in satisfaction 

were explained by the independent variables altogether and overall multiple regression models were 

statistically significant (p-value<0.001). Besides of multiple linear regressions, the Hosmer-Lemeshow 

goodness-of-fit test for both binary logistic regression models with HL statistic (𝑋8
2 = 12.001(𝑃 − 𝑣𝑎𝑙𝑢𝑒 =

0.151) ) and (𝑋8
2 = 3.861(𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 0.869) ), indicated that the models are good fit to the data by 

rejecting𝐻0 : the model is not fit.  

Conclusions: Finally, multiple linear regression models for both response variables which are the constructs of 

TQM showed that there are enough association among the dependent constructs of TQM and independent 

constructs of TQM. So, the strength of the relationship between dependent variables product/service quality and 

satisfaction with independent variables suggests that TQM practitioners should place more importance on 

leadership, continuous improvement, internal/external cooperation, employee fulfillment and customer focuses. 

Keywords: Total quality management, Performance, Product/service Quality, Satisfaction, Binary logistics 

regression, multiple linear regressions 

 

I. Introduction 
The most widely used quality improvement methodologies from industry are examined in the context 

of higher education: Quality Function Deployment (QFD), Six Sigma, ISO 9001, the Malcolm Baldrige 

National Quality Award, and Continuous Quality Improvement (CQI) measures such as Total Quality 

Management (TQM), Strategic Planning, and the Balanced Scorecard are often met with skepticism among 

leaders of higher education. TQM was found to have the largest number of historical applications in higher 

education, while QFD is gaining in popularity. Other techniques observed in industry have seen only limited use 

in higher education in the United States. The Academic Quality Improvement Program (AQIP), a continuous 

improvement technique used exclusively in higher education, highlights how higher education has adapted 

quality management techniques in the framework of collegiate accreditation. AQIP offers institutions of higher 

education a new, „continuous improvement‟ method of maintaining accreditation. 

Administrative traditional Patterns are no longer useful methods for higher education institutions, since 

the current stage of life in the world are rapidly evolving and changing, which makes the task of the Universities 

and Colleges in the society more difficult than before. Universities and Colleges should pursue this new 

development but must be preceded to the right direction for the benefit of humanity (Suleiman, 1979). To meet 

economic, social and cultural challenges require flexible organizational structures and an implementing trend of 

modern management approach characterized by flexibility, portability and the ability to take advantage of 
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modern culture. In order to meet these responsibilities, there are many challenges facing an institution, including 

diverse demands for scarcity of material and human resources. Failure to adopt modern management techniques 

by the colleges, which proved achieving the desired results, such as total quality management (TQM) 

philosophy, is a case that worth making research, study and analysis to arrive at a mechanism of action enable 

these institutions to adopt this modern management approach.  

Generally, like many Continuous Quality Improvement (CQI) theories, Total Quality Management 

(TQM) offers its users a method to understand what is happening within an organization and ways to improve 

quality and efficiency.  

1.1. Background of Study 

The significance of education in the development of a country cannot be underestimated (Ali et al., 

2010). It is education that develops expertise, excellence and knowledge that lead to the overall enlargement of 

any economy.  This has created a necessity to develop the strategies for the development of Higher Education 

(HE) in almost all the countries of the world (Ali et al., 2010).  Thus the success of higher education institutions 

(HEIs) depends on how the educational leaders work to implement the strategies (Ali et al., 2010). Thus, this 

study is concerned with the private and governmental selective TVET colleges to check the TQM of the 

corresponding colleges and also to compare the TQM in different colleges of private and governmental with 

associated factors.   

Total quality management (TQM) can be summarized as a management system for a customer/student-

focused organization that involves all employees in continual improvement. It uses strategy, data or information, 

and effective communications to integrate the quality discipline into the culture and activities of the 

organization. 

The theory of „Total Quality Management‟ (TQM) is well adopted by educational leaders in HE sector 

to achieve the aim of quality education.  Universities and colleges i.e., HEIs in Ethiopia are also adopting 

quality measures to improve the quality of education.  Ethiopia is still young and striving to become medium 

largest HE sector in the world.  However, only few HEIs like private and/or governmental colleges and 

Universities are striving to provide world class education therefore, Tigray is also one of the regional states of 

Ethiopia trying to fulfill the requirements of Millennium goals in higher educations (HE) (Ali et al., 2010).   

Hence, this paper will discuss the importance of quality in colleges‟ management and the reasons why 

TQM as a theory of quality management by leadership efforts should be used in colleges for a sustainable 

improvement on performance.  It also will discuss how the leadership quality of management or the head of 

colleges facilitate the implementation of TQM as a tool for holistic development of HEIs (Ali et al., 2010).   

„Total Quality Management‟ (TQM) in HEIs has been an important agenda in many countries for the 

last several years.  Quality management is a necessary strategy for the development of the HEIs because higher 

education develops the human resources and professionals for future. According to Ali and Shastri (2010), 

World Bank recently revealed, after a study in 190 countries, that it is HE that produces quality professionals.  

Therefore, HE is an investment to improve the quality of life.  There is a clear link between the education and 

economy. 

Pandiet al. (2009) stated that, developed countries like USA, UK and Japan have already recognized 

the importance of TQM in HE and adopted it successfully in their HE system. However, the management in 

HEIs in developing countries like Ethiopia has not demonstrated the leadership potential which is required to 

manage total quality in HEIs.   

As HE has a variety of stakeholders like students, teaching and non-teaching staffs, employers, 

government and its funding agencies, accreditors and auditors (Harvey and Burrows, 1992) the concept of 

quality becomes very complex.  Every stakeholder defines the term quality according to his or her own interest.  

For example, to a student, quality in HE means its ability to provide him with proper facilities to continue the 

process of advancement of knowledge. For government, it is the production of engineers, doctors, architects and 

trained scientists (Singh et al., 2008).  Similarly, for an industrialist quality in HE means turning out graduates 

with flexible mind ready to acquire skills and adapt to new methods (Singh et al., 2008).  Therefore, it becomes 

important to understand what do the intellectuals understand by TQM and how do they define it.  This will help 

to understand the implementation of TQM in HE at government agencies level as well as universities or HEIs 

level.  Understanding of TQM also reveals the role of educational leaders in its implementation and opens the 

way for its successful implementation.   

1.2. Statement of the Problem and Research Questions 

A large body of literature exists on the success or failure of TQM within the corporate world, and 

regardless of how an individual views TQM; it is difficult to deny that TQM has made a significant impact on 

the business world over the past 50 years. While much is written about TQM in the corporate world, far fewer 

articles are devoted to the success or failure of TQM within higher education even though many colleges and 
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universities attempted to implement TQM or some other form of CQI within their institutions (Burkhalter, 

1996). 

Even though Ethiopian government is striving to improve the expansion of the higher educational 

institutions like colleges and universities still there is limited works done on the quality. That may be because of 

the lack of quality in management to achieve the standard TQM system.  

As it is fact, the environment in which the Ethiopian colleges operate is rapidly changing. There is a 

rapid enrolment expansion in colleges. The private and governmental colleges are also facing inconsistent policy 

direction. Under such circumstances, the both private and governmental colleges are required to establish and 

implement internal quality assurance mechanisms to safeguard and improve the standards and quality of their 

education programs (Proclamation 650/2009). Therefore, in order to bring good quality in their service and 

customer satisfaction the colleges must have effective TQM in their institutions. The issue of whether both 

private and governmental colleges are actually implementing quality assurance mechanisms to improve quality 

of their education and implementing the effective TQM, the current changing environmental context is not clear.  

This fundamental research problem is further broken down into basic research questions. As this study 

comprises analyses of organizational level TQM systems and practices, it deals with terms and concepts like 

quality in service, satisfaction of the customers, continuous quality improvement and performance management 

models and their underlying assumptions and with theories that can be used to explain how contextual factors 

influence existing practices. Hence, the first research question of this study can be put as: 

1. What is Total Quality Management and why should it be implemented in colleges? 

2. What are the implications for TQM in selective TVET colleges in Tigray in relation to providing high 

quality educational provision? 

3. What is the empirical evidence of TQM being used in different context and how effective they are? 

4. Are there differences among the colleges regarding TQMpractices? What are the possible explanations for 

such differences? 

5. What are the indicator factors for efficacy of TQM in performances in selective colleges? 

1.3. Objective of the Study 

1.3.1. General objective 

The general aim of this study is assessment of the effective total quality management on performance at 

selective colleges in Tigray regional administration and assessment of associated factors. 

 

1.3.2. Specific objective 

 To identify components, associated with the use of TQM within selective colleges. 

 To verify the existence of TQM on performance of selective colleges in Tigray  

 To compare the effective implementation of TQM on performance at selective colleges. 

 To check the quality of the management on performance at selective colleges 

1.4. Scope of the Study 

This study is focused about the general aim of the assessment of the effective total quality management 

on performance at selective colleges in Tigray regional administration and assessment of associated factors. The 

study is delimited on the target populations of selective colleges in Tigray regional administration. Because of 

time and financial constraints, the study will be delimited only on the selective colleges of Eastern zone of 

Tigray regional administrative state. 

1.5. Significance of Study 

After the successful completion, the importance of this study will be as follows: 

This research will illustrate the concept of (TQM) as a modern approach that leads to upgrade quality 

performance of the Colleges as well as for compensation for the shortfall of literature and research in this topic. 

This study is significant as it attempts to fill a gap in the literature regarding the study of relationships 

among specific variables, or building blocks, associated with TQM and their use within selective colleges of 

Tigray. Since current research exploring the effectiveness of TQM in selective colleges of Tigray is rather 

sparse, it is important to undertake a quantitative study that attempts to explore these relationships. This study 

can serve as a bridge between existing researches measures where TQM is used within higher educational 

institutions such as colleges and Universities.  

This study can also be generalized beyond the academic world into public and private business, as it is 

a study of how leaders evaluate TQM concepts within their organizations. Thus, if an organization identified a 

need to improve their employee or customer satisfaction, the results from this study could be used to identify 

what specific components of TQM have positive relationships with the desired outcome. This would prevent a 
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TQM practitioner from potentially selecting the wrong components to implement and thus leading to failure in 

the area they wish to improve. 

1.6. Definitions of the Terms 

Total Quality management (TQM): -According to the definitions ofHo and Wearn (1995, p. 25) TQM is 

defined as „a way of managing to improve the effectiveness, efficiency, cohesiveness, flexibility, and 

competitiveness of a business as a whole.‟ They further offered a list of principles required for successful TQM 

implementation, including leadership, commitment, total customer satisfaction, continuous improvement, total 

involvement, training 

and education, ownership of problems, reward and recognition, error prevention and teamwork. 

 

Customer-focused: - The customer ultimately determines the level of quality. No matter what an organization 

does to foster quality improvement-training employees, integrating quality into the design process, upgrading 

computers or software, or buying new measuring tools the customer determines whether the efforts were 

worthwhile. 

 

Total employee involvement: - all employees participate in working toward common goals. Total employee 

commitment can only be obtained after fear has been driven from the workplace, when empowerment has 

occurred, and management has provided the proper environment. High-performance work systems integrate 

continuous improvement efforts with normal business operations. Self-managed work teams are one form 

empowerment.     

 

Process-centered: - A fundamental part of TQM is a focus on process thinking. A process is a series of steps 

that take inputs from suppliers (internal or external). The steps required to carry out the process are defined, and 

performance measures are continuously monitored in order to detect unexpected variations. 

 

Integrated system: - Although an organization may consist of many different functional specialties often 

organized into vertically structured departments, it is the horizontal processes interconnecting these functions 

that are the focus of TQM. 

Micro-processes add up to larger processes, and processes aggregate into the business processes 

required for defining and implementing strategy. Everyone must understand the vision, mission, and guiding 

principles as well as the quality policies, objectives, and critical processes of the organization. Business 

performance must be monitored and communicated continuously. 

An integrated business system may be modeled after Baldrige National Quality Program criteria and/or 

incorporate the ISO 9000 standards. Every organization has a unique work culture, and it is virtually impossible 

to achieve excellence in its products and services unless a good quality culture has been fostered. Thus, an 

integrated system connects business improvement elements in an attempt to continually improve and exceed the 

expectations of customers, employees, and other stakeholders.  

 

Strategic and systematic approach: - A critical part of the management quality is the strategic and systematic 

approach to achieving an organization‟s vision, mission, and goals. The process, called strategic planning or 

strategic management, includes the formulation of a strategic plan that integrates quality as a core component.  

 

Continual improvement: - A major thrust of TQM is continual process improvement. Continual improvement 

drives and organization to be both analytical and creative in funding ways to become more competitive and 

more effective at meeting stakeholder expectations. 

Fact-based decision making: - in order to know how well an organization is performing, data on performance 

measures are necessary TQM requires that an organization continually collect and analyze data in order to 

improve decision making accuracy, achieve consensus, and allow prediction based on past history. 

 

Communications: - During times of organizational change, as well as part of day-to-day operation, effective 

communications play a large part in maintaining morale and in motivating employees at all levels. 

Communications involve strategies, method, and timelines. 

Finally, these elements mentioned above are considered so essential to TQM that many organizations define 

them, in some format, as a set of core values and principles on which the organization is to operate. Source:  

http://asq.org/learn-about-quality/total-quality-management/overview/overview.html 

http://asq.org/learn-about-quality/total-quality-management/overview/overview.html
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1.7. Assumptions in this study 

Several assumptions will be made for this research, the first of which will be that the investigator 

would receive a greater response rate through the use of a questionnaire survey, interviews, group discussions 

and by reviewing the recorded files and documents than a web-based survey. This assumption was based upon 

the situations and regular conditions of Ethiopian websites. Since, Ethiopian websites are not enough good to 

have relevant information or data. This assumption contradicts the assumption based upon the research 

conducted in 1998 by Nesbary (2000) because his assumption was web based survey is more relevant than 

traditional postal delivered survey. 

A second assumption will be the recipients of the survey will in a position that allowed them to 

evaluate TQM within their organization. All of the respondents will assumed to be college presidents or 

management bodies, employees and customers/ students, so it is assumed they will be in a position to evaluate 

the use of TQM within their college (Nesbary, 2000). 

A third assumption will be the variables and performance measures the survey asked selective TVET 

college presidents or management bodies, employees and customers or students to give their perceptions of will 

be accurate components of TQM. The surveyor believes this will be a valid assumption as these variables and 

measures are based upon extensive evaluation by Anderson et al (1994) and also Grandzol and Gershon (1997, 

1998). Using the Delphi technique to solicit responses from experts in the field of TQM, this previous research 

established valid variables and measures of the components of TQM. 

1.8. Organization of the paper 

This master thesis is organized in six main chapters. Each chapter of the study addressed a specific 

theme. The first chapter dealt with the background of the study, statement of the problem, research questions, 

delimitations and scope of the study, hypothesis of the study, significance of the study, and definition of key 

terms. The second chapter clearly described literature review. The third chapter dealt with methodology of the 

study such as: proposed research design, study population, study area, data source and data collection, sample 

size determination and sampling techniques, method of information gathering, study variables and proposed data 

analysis are comprised under this chapter. The fourth chapter dealt with results and findings. The fifth Chapter 

dealt with discussions and last chapter dealt with conclusions and recommendations.  

 

II. Literature Review 
2.1. Introduction 

Management systems such as TQM, Six Sigma, and Strategic Planning are popular methods that 

organizations use to improve performance. While these techniques are popular in business and manufacturing 

firms, higher education has not extensively adopted these systems into their daily activities (Taylor & Karr, 

1999). What makes acceptance and integration of these systems difficult is the viewpoint held by many campus 

leaders that they would rather shape the future of their campus based on their individual experiences and the 

experiences of those close to them (Petrides, 2003). As a result, leaders can become hesitant to embrace a 

system regarded as rigid, fearing that their individual creativity can be blocked. 

2.2. Definitions 

Quality management in education is a vital milestone in the development of the modern and future 

society. The cohesion of the requirements of students, society and university staff is the foundation of 

sustainable knowledge spiral to quality education. In order to examine the problem thoroughly one should study 

the motivation of the parties involved in the process (Gueorguiev, 2006). 

2.3. Total Quality Management 

What is ‘Total Quality Management? 

Total quality management (TQM) was first introduced as a business management approach in the post-

World War II era when Deming and others successfully reinvented the Japanese economy. Beginning in the 

early 1980s, American business leaders looked to the philosophy, principles, and TQM tools to improve the 

economy. More recently, education leaders have begun to recognize the potential for TQM applied to 

educational organizations. Quality management provides a connection between outcomes and the process by 

which outcomes are achieved. If, as many people realize, the cause of failures in education is a problem in 

design, quality management may be regarded as an ideal systemic process for managing change in public 

education (Frazier, l997). 

The concept of quality management first appeared in 1951 (Zink and Vob, 2000).  Generally, the term 

„Quality‟ is associated with consumer satisfaction.  Customers want the best return for the money they pay to 

buy something.  According to Sims and Sims (1995), “Customers would examine products to see if they met 

their standards prior to purchasing them”.  Therefore, industries and organizations try to ensure that the products 
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launched or marketed by them should be well prepared to satisfy the consumers‟ need.  TQM aims to manage 

the quality of product and services provided by the organizations to make customers satisfied. Sims and Sims 

(1995, p 1), define TQM as- TQM is the process of continuous improvement using selected tools, techniques, 

and training to guide decision making and to plan actions. The results are quality processes, products, and 

services, and thus high level of customer satisfaction.  Thus, TQM is a holistic approach that furnishes 

cognizance of the relationship between customer and supplier by the continuous efforts of improvement in all 

the departments and functions of an organization (Smith et al., 1999, p.55).   

TQM is not just confined to production or services.  It also influences the other components like work 

culture, employees, employees‟ attitude and other departments of an organization. Voehl (1994, p. 28), claims 

that total quality covers three senses, first „every process‟ second „every job‟ and third „every person‟.  It points 

out that to ensure total quality each and every department of an organization must be responsible for the quality 

of their work.  Similarly, Oakland (2003, p. 15) argues that each of the components of an organization must 

work properly in order to maintain quality as each part, each activity, each person related to organization affects 

others and get affected by them. 

2.4. Total Quality Management in Higher Education 

“TQM was initially used for the measurement of quality in the HE sector in 1993” (Clayton, 1993).  

Infect the concept of TQM has come to HE from the business communities. Ideally education should not be 

related to business as it is to develop values and the personality of a student.  HE too is to make students a 

learned person and a qualified professional and eventually a good citizen.  But there is a clear component of 

business as HEIs charge fees from the students and hence students become selective in choosing the universities 

and the course they want to study.  Keeping these points in mind the significance of TQM in HE can be 

discussed in two sub-headings (i) HE as a business and (ii) HE as service for human development. 

 

i. HE as a business 

Some authors believe that colleges and universities should be considered as a business because they 

have to compete with other colleges and universities and their funding resources are limited hence they need to 

generate money.  Arjomandi (2009) claims that in twenty first century colleges and universities have to adopt 

business-like strategies to cope with the increasing market competition and limited funding opportunities.  That 

is why implementation of quality management has become important in HE for instance, colleges.  Moreover, 

Warner and Palfreyman (2000) reported that HEIs are like enterprises as they collect the fees (money) in cash 

which is the life blood of any enterprise.  Tuition fees for students give them a chance to do business as it is a 

matter of individual institution.  

The colleges, therefore, need to maintain quality as they have to attract students to fulfill their funding 

needs.  As the students pay fees they examine not only the quality of education provided by some colleges but 

also other services like student support services, student leaning resources, student communication and 

representation and student assessment.  In fact, they act as consumers.  So it becomes important for the colleges 

to assure quality by accreditation and outcome assessment.  TQM might support better inputs by focusing on 

students‟ achievement, good faculty members and other facilities like library and laboratory to get better output 

as high quality outputs results if high quality inputs exist (Voehl, 1994, pp. 10-11). 

 

ii. HE as a service for human development 

HE, in general, is considered to encourage personal growth and social responsibilities in an individual, 

in addition to his professional training and academic development.  It also educates students to become civic 

responsible and a citizen of global society (CEPES, 2009). HE must lead to ethical development of students 

while its process of imparting education. The standard of education has its direct impact on the development of 

the students‟ understandings. 

Gupta (1993) recognizes „teaching‟ (transfer of knowledge) as one of the most important activities 

which take place in any educational institute.  According to him improvement in the quality of teaching is one of 

the most important aims of any professor in HEIs.  As teaching is a process of transforming knowledge it must 

have quality in it because without quality the process of teaching could not achieve the desired level of 

education.  Though TQM is accepted as a concept in business organizations still it could be used as a tool to 

achieve the goal of improving quality in teaching. Voehl‟s theory (1994, pp. 10-11) of high quality input for 

high quality output is significant in this case too.  If teachers are committed to develop values in students along 

with their professional training TQM might support to hire teacher with dedication to develop their students as 

good citizens.  

In addition to teaching HE is also considered to be the training for the research works. Barnett (1992), 

states that the members of academic community believes that to assure quality in education the research profiles 

of the staff is more important to the achievement of the students as students achieve success if they are in a 
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small group, in the company of recognized researchers.  A small group of students discourage business but 

encourage teaching and learning process.  

The above discussion reveals that the quality management in HE is important in either case. HEIs need 

quality management to enhance the quality of education for better service to mankind as well as to fulfill the 

expectations of its students in order to keep their position secure.   

Generally, through an extensive literature review, they identified specific operational practices that 

could be measured to determine how they influence concepts associated with TQM. These variables are 

identified as operational concepts or constructs by the researchers. Having identified these constructs, Grandzol 

and Gershon (1997) developed a survey instrument to test the theory that there exists “causal relationships 

between the constructs and the measures”. The constructs are listed in bold with the performance measures 

following: 

 Leadership: Clarity of vision, long-range orientation, coaching management style, participative 

change, employee empowerment, planning/implementing change. 

 Continuous Improvement: Refinement cycles, improvements. 

 Internal/External Cooperation: Firm-supplier partnership, single-supplier orientation, collaborative 

organization, teamwork, organization-wide involvement, systems view, trust, elimination of fear. 

 Customer Focus: Customer driven focus.  

 Learning: Company-wide training, foundational knowledge, process knowledge, educational development, 

continuous self-improvement, managerial learning. 

 Employee Fulfillment: Job satisfaction, job commitment, pride of workmanship. 

 Process Management: Prevention orientation, reduction of mass inspection, design quality, statistical 

process control, understanding variation, elimination of numerical quotas, elimination of merit ratings, 

understanding motivation, total cost accounting, stable employment. 

 Product/Service Quality: Accuracy, completeness, conformance, innovation. 

 Operational Efficiency: Productivity, cycle time, scrap/waste, energy/efficiency, material usage. 

 Financial Effectiveness: Return on investment, market share, capital investment ratio. 

 Public Responsibility: Environmental complaints, community involvement. 

 Employee Satisfaction: Turnover, requests for transfer, grievances/complaints, absenteeism, surveys. 

 Customer Satisfaction: Surveys, complaints, inquiries. 

2.5. Concept of Quality 

The concept of Quality Management is considered as one of modern management approach based on a 

set of ideas and principles that can be applied to any institution to achieve the best possible performance, 

improve productivity, increase profits and improve the Organization's reputation in domestic and external 

markets. The concept of quality has been changed following the development of management science with new 

dimensions (Daradkeh and Shibli, 2002). Management researchers and scholars have argued on the definition of 

(TQM) based on their cultural back ground and philosophy. Therefore, it is a management philosophy, strategic 

approach and mean of change aimed to transfer modern organizations to patterns of thought and action fits with 

environment and modern future requirements (Dagher, 2001). 

2.6. The Adoption of (TQM) In Higher Education Institutions 

The adoption of TQM in higher education has many reasons and motives as follows: - 

 Costs: A low level of spending in higher education makes Colleges seeks control of cost. TQM is a mean of 

tools and principles to control costs during service (Decosmo, 1991). Expenditure on education is increased, 

and must be linked to benefit return which is to undertake the role of actual developmental contribute to the 

advancement of civilization through the quality of performance (Ibrahim, 2001).  

 Competition: Colleges and Universities should keep up with student's loyalty (Sims and Sims, 1995). Also 

they have a strong competition as each institution seeks to attract the largest possible number of students 

through compliance with international standards. The College's overall survival is accomplished by meeting 

the best needs for students and society. The adoption of (TQM) enhances credibility to meet the 

requirements of the College's performance which leads to improve its competitive position among other 

similar academic institutions (Cornesky, 1994). 

 Quality of higher education and reliability Now a days Governments are keen to assess the quality of higher 

education more than ever and trying to apply quality and reliability more widely to develop the society and 

realizing that (TQM) is achieving high level of quality for the development of the higher education 

institutions. 

 Service directives after it was the concerned of planners and beneficiaries, Public participation in 

restructuring public institutions provides better service by adopting quality standards. the standard of 
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educational quality, regardless of its nature, is the criterion capable of showing the value of quality that 

characterize educational service provided for students, namely: acts of education (teaching and learning 

processes and evaluation), education environment (policies, laws, relations, models and expectations) and 

educational content such as knowledge, skills, values (Wahbe, 2003). Colleges have to work on students‟ 

preparations for the real world, which affirm continuous change of the work (Sims and Sims, 1995). 

2.7. The Contents of (TQM) in Higher Education 

The most important application of TQM in higher education is the beneficiary satisfaction, desires and 

aspirations, as in this case, students are the beneficiaries (Morgan and Murgatroyd, 1997). Therefore, the 

satisfaction is the crucial factor in the success of the higher education institutions and student satisfaction and 

development must be the focal point in all practices of (TQM) (Sims and Sims, 1995). Students' contribution 

was excluded in the past for planning educational process, however, contemporary trends such as (TQM), which 

confirms that significant gains through the involvement of undergraduate students in institutional planning 

enable them to explore new ideas. Scientific experiments have proved that involvement of students would 

achieve added benefits for faculty members and students, as well as the involvement of faculty and 

administrative staff in the development of the College. According to Saeed (2001), 37-2001 Universities and 

Colleges focused on the following aspects: Full absorption of the beneficiaries, s needs and requirements using 

feedback for the sake of the continuity's development. By Connecting the students for needs with educational 

process design at the higher education institutions the following experiences can be adopted.  

 Cooperation and interaction between students and faculty members through an exchange of experiences, 

advice, and assistance system 

 Measure the satisfaction of students and faculty members on the College service through the adoption of 

comparison criteria between the concerned College's output and other similar Colleges (Abu Nabaa and 

Massad, 2000). The integration of employees of the College and University plays an important role in 

bringing management and faculty members close together to solve problems of team work leads to smooth 

flow of information and encourage individuals to express their views. 

 

According to Al-Khafaji and Babairman (1995) the criteria in order to improve performance of Colleges and 

quality outputs, the following (TQM) steps should be adopted: 

 Identify main beneficiary of the Colleges output. 

 Develop the academic institution's mission to enable it for competition through quality performance of 

education program, students‟ scientific experiments, service offered to beneficiaries, distinguished 

academics, services provided to the surrounding environment. 

 Set up internal procedures to achieve quality performance. 

 Identify individuals and groups who carry out the responsibility of the selected criteria. 

 Provide incentives for those who achieve quality. 

 Forming teams responsible for quality programs. 

 Writing down and recognize achievements of high quality and provide incentives according to the selected 

criteria. 

2.8. Measurement of (TQM) in Higher Education 

In order to support and encourage continuous improvement process, Universities or Colleges need a set 

of techniques and tools to reach positive results in improving performance. The most important tools are: - 

i. Self-Assessment: - It's one of effective tools that guide the leadership to a manner of how to invest 

College's resources efficiently to improve its performance compared with an international criterion or with 

the College itself through the assessment of the implementation of an annual plan with previous year. 

ii. Benchmarking: - It is a process to determine where inputs, processes, outputs, systems, and functions are 

significantly different from those of competitors or others. It's also an ongoing regular process to compare 

work results at a College or a University with same work at another College or University in the same 

educational field, taking into consideration concentration on activities, functions, and internal operations 

(Walton, 1985; Alkazzaz, 2001). This method is the most appropriate technique for higher education. 

Supporters of this process believe that Benchmarking lead to: 

 Determine initial values, goals and monitor improvement through providing objective measurements. 

 Make the College's work in such atmosphere to alleviate resistance of change. 

 Create a structure of external evaluation. 

 Effectiveness of the communication networks of new work and its role in sharing experiences between 

institutions of higher education and unified strategy (Sanyal, 1998). 

 ISO 
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Following the Adoption of (TQM) by Colleges and Universities, it is necessary to rely on standards set 

by the "international standardization Organization (ISO) to ensure quality performance (Ani, 2002). ISO 

standard is one of a set of management tools that Colleges and Universities have adopted in recent years. Many 

Colleges and Universities worldwide received ISO certification of their quality management systems. In the 

United Kingdom more than 20 Colleges received ISO (9002) certification (Ani, 2002). 

2.9. Empirical evidence of TQM being used in different context and its effect 

TQM is being practiced in HE all around the world.  Ethiopian HE also has a well-defined system for 

quality management.  There are several evidences of TQM being practiced in HEIs in Ethiopia.  However, the 

majority of them are  

Ethiopia possesses a 1,700-year tradition of elite education linked to the Orthodox Church. But secular 

higher education was initiated only in 1950 with the founding of the UC of Addis Ababa. During the following 

two decades half a dozen specialized technical colleges were established. These institutions hosted an 

educational culture that was heavily influenced by its long informal association with the Orthodox Church 

(Saint, 2004) Ethiopia now boasts about 60 private colleges, which enroll about a quarter of all students. Most of 

these institutions are based in the capital, Addis Ababa, with a few branch campuses in major towns. Virtually 

all of these institutions were established in the last half decade. While a closer analysis is warranted, the 

enrollment rate appears to have been climbing rapidly for several years; but the pace has now moderated, and in 

a few cases a decline has been reported. (Damtew, 2005) Most private institutions in Ethiopia, like others in 

Africa, offer courses that render good employment opportunities. The programs include business administration, 

computer studies, and information technology (IT). Others also provide training in health care and teacher 

education. A few of these colleges also offer distance education to tens of thousands of students (Damtew, 

2005). The study focusing on SMUC, SMUC is an outgrowth of St. Mary‟s Language School which was 

established in 1991 in Addis Ababa. St. Mary‟s College was established in 1998 under St. Mary's General 

Educational Development PLC with its head office in Awassa and a branch in Addis Ababa. After a lot of hard 

work and dedication, the College was raised to the level of UC in February 2006. Currently SMUC have 

managed to graduate more than twenty thousand students in the conventional and distance modes. SMUC offers 

undergraduate and joint graduate programmes in many fields of studies. Excluding the Distance Education 

Division, the UC offers courses in ten departments organized under four faculties comprising the Faculties of 

Business, Law, Informatics and Education. These courses are run under two categories of programs i.e. the 

Regular Program (run during the day time) and the Extension Program (offered in the evening). Students are 

trained in the specified levels: the certificate (10+1 and 10+2), the diploma (10+3) and the degree programs. 

Klocinski (1999) has determined the extent of failure and success in implementing (TQM) in 

educational institutions. A tool applied to 184 educational institutions during the year (1991) and (1996) to find 

out the extent of implementing quality management. The researcher used a questionnaire with open questions 

distributed to Colleges and Universities owned by the private and public sector. He found that the number of 

Colleges and Universities that apply Total Quality Management has been increased). The researcher also found 

that 74% of these Colleges in 1991 have had an ongoing (TQM). 86% are encouraged to follow the overall 

principles of quality in their administrative operations and services.57% confirmed that it faces obstacles and 

problems in implementing (TQM). 37% said they suffer from a lack of administrative support and a weakness in 

leadership which is considered a major constraint in implementing (TQM). 

Ayoub (2000) seeks to identify the effectiveness of total quality management in the performance of 

Universities in Jordan. A random sample of (282) faculty members in the Jordanian Governmental Universities 

have been selected. The researcher was able to develop a questionnaire of (35) points and the paper reached the 

following conclusions: 

 There are statistically significant differences among faculty members in estimating efficiency use of (TQM) 

to develop performance of the Jordanian Universities, according to the University. 

  There are no statistically significant differences among faculty members in estimating efficiency use of 

(TQM) to develop the performance of the Jordanian Universities, according to the faculty members with 

different titles. 

 

Dagher (2001) highlights the most important challenges facing higher education in the Arab world and 

the possibility of meeting those challenges by adopting the philosophy of (TQM). The researcher concluded that 

the possibility of successful implementation of(TQM) in Universities and Colleges in Iraq and the Arab world, 

after this approach has proved successful in improving standards, the traditional administrative methods do not 

match the information revolution experienced by the world in all aspects of life. 

Al-saud (2002) clarifies the concept of (TQM) and its steps applied at schools in Jordan. The researcher 

adopted " Analytic synthetic approach" as a way to identify the nature of (TQM). The characteristics of the 

research reached that new strategy for the development of educational systems that must be based on 
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development inputs of the educational system and should be based on modern approaches, and should 

implement (TQM) in the educational institutions. 

Al-gmeez (2004) has examined the implementation of (TQM) at the Ministry of Higher Education in 

Saudi Arabia from the perspective of its employees. He found that there are statistically significant differences 

to the variable years of experience in planning and the potential ability reflects the quality requirements of 

(TQM) (buildings, playgrounds, laboratories, libraries, classrooms, and educational technology) 

2.10. Scale reliability and validity of constructs 

The Cronbach‟s alpha reliability test was performed on all TQM constructs by Hoang D.T. et al., 

(2010), to assess the reliability of the collected data. According to their study, Cronbach‟s alpha measures the 

degree to which a construct is internally consistent and reliable. Generally, variables that had items with a total 

correlation below 0.3 were dropped, while a reliability coefficient of 0.7 or more was considered good 

(Nunnally&Burnstein, 1994; Hair et al., 1998). The Cronbach‟s alpha for all TQM constructs found in their 

sample were well above 0.7, and all the item-total correlation coefficients exceeded 0.3. Therefore, the 

instrument developed for measuring TQM and organizational performance constructs was judged to be 

sufficiently reliable. 

In order to examine the TQM construct validity, Hoang D.T. et al., (2010) used the confirmatory factor 

analysis (CFA) method using AMOS 4.0 with a maximum likelihood procedure. In their study the summary 

statistics of the analysis variables showed that the variables exhibited a relatively normal distribution with the 

values of skewness and kurtosis not exceeding very much the absolute value of 1 (Anderson & Gerbing, 1988; 

Hair et al., 1998). First, Hoang D.T. et al., (2010) applied a CFA model for each construct to eliminate items 

with weak loading coefficients (smaller than the cut-off point of 0.5) and to validate the measurement model. 

During their study and validation process, Hoang D.T. et al., (2010) deleted some variables having poor loading 

on their respective latent variables and those deleted variables were five items (the first item of Teamwork 

measures; the first, second, and third items of Process Management measures; and the first item of the 

Information and Analysis measures). After excluding these items, the Goodness of Fit Indexes (GFI) for all 

constructs well exceeded 0.9 and the Standardized Root Mean Squared Residual (SRMR) coefficients were less 

than 0.1. These criteria met the requirement for an acceptable model (Kline, 1998). Comparative fit index (CFI), 

and standardized Root Mean Squared Residual (SRMR) of the final TQM constructs that safeguard the 

reliability and validity of the constructs under investigation.  

Next, Hoang D.T. et al., (2010) used a CFA model to assess the means of the 11 TQM constructs. 

According to Kline (1998), besides the Chi-square to degrees of freedom ratio (x
2
/df ratio), the widely used 

measures of fit for the model include the goodness of fit index (GFI), the Bentler comparative fit index (CFI), 

the Bentler-Bonett non-normed fit index (NNFI), and the standardized root mean squared residual (SRMR). It is 

desired that the x
2
/df ratio is less than 3; the GFI, the CFI, and the NNFI are at least 0.90; and the SRMR is less 

than 0.1. All variables had high factor loading coefficients and highly statistical significance (all p-values equal 

0). Thus, all variables that measure latent constructs achieved convergent validity (Anderson & Gerbing, 1988). 

This indicates the validation of the measurement model, and also demonstrates that TQM is generally 

considered as a set of practices, as proven in previous studies (Ahire et al., 1996; Samson & Terziovski, 1999; 

Prajogo & Sohal, 2003). In summary, these results provided the safeguard for the reliability and validity of the 

TQM constructs under investigation. 

Customer satisfaction was also a statistically significant positive predictor within this model, β = 0.28, 

p < .01. This indicates that employee satisfaction significantly increased with increasing levels of customer 

satisfaction and was likely not due to chance. A t value of 3.44 indicated a statistically significant measure of the 

relationship between employee satisfaction and customer satisfaction. B measured the slope of the line and 

indicated for every one-unit change in employee satisfaction, customer satisfaction increased by 0.20. The 

remaining predictors were not significant. 

In recently, Riccardi, et al. (2009) in their paper performed multiple linear regressions after the 

reduction of huge variables in to simple form by using factor analysis in order to build the constructs for TQM. 

Their interest was to check whether there are statistically significant relationships among independent 

variables/predictors and responses such as employee satisfaction: leadership, continuous improvement, 

employee fulfillment, learning, process management, internal/external cooperation, customer focus, 

product/service quality, operational efficiency, financial effectiveness, public responsibility and customer 

satisfaction. 

Out of several multiple linear regression models they performed, Riccardi, et al. (2009) particularly 

performed the model with response variable customer satisfaction and the model was a statistically significant 

with F (12, 149) = 15.66, R2 = .56, p < .01. This indicated that the predictors all together accounted for a 

significant amount of variation in the criterion and that together 56% of the variability of customer satisfaction 

could be attributed to the predictors. 
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Several of the predictors were significant within their model out of them employee fulfillment (𝛽 =
 −0.29, 𝑝 <  .01) was a negative predictor of customer satisfaction within their model.  This indicated customer 

satisfaction significantly increased with decreasing levels of employee fulfillment. This was statistically 

significant and not likely due to chance. A t value of -3.54 indicated a statistically significant negative measure 

of the relationship between employee fulfillment and customer satisfaction. B measured the slope of the line and 

indicated for every one-unit change in customer satisfaction, employee fulfillment decreased by 0.41.  

Whereas Financial effectiveness (𝛽 =  0.20, 𝑝 <  .05), Process management (𝛽 =  0.20, 𝑝 <  .05), 

Customer focus ( 𝛽 =  0.24, 𝑝 <  .01, ), Employee satisfaction ( 𝛽 =  0.26, 𝑝 <  .01 ) were statistically 

significant positive predictors of customer satisfaction, meaning each of them increased significantly with 

increasing levels of customer satisfaction within the model and were not likely due to chance. Riccardi, et al. 

(2009) also reported that the rest predictors such as leadership, continuous improvement, learning, 

internal/external cooperation, product/service quality, operational efficiency and public responsibility were not 

significant predictors in their model.  

In their model Riccardi, et al. (2009), divided the response variables satisfaction as customer 

satisfaction and employee satisfaction to perform two multiple linear regression models with both as a response.   

Therefore, in their second model they also found similar results with 𝐹 (12, 147)  =  13.30, 𝑅2 =
 .52, 𝑝 <  .01  indicating that altogether the predictors accounted for a significant amount of variation in the 

criterion and that together 52% of the variability of employee satisfaction could be attributed to the predictors. 

Several of the predictors were significant. First, employee fulfillment (𝛽 =  0.33, 𝑝 <  .01), Product/service 

quality (𝛽 =  0.20, 𝑝 <  .05)  and  were statistically significant positive predictors of employee satisfaction This 

indicated that employee satisfaction significantly increased with increasing values of those three predictors and 

were not likely due to chance. The remaining predictors were not significant. 

Furthermore, in their study Riccardi, et al. (2009), conducted a simple linear regression model to 

determine if customer focus was a significant predictor of the level of product/service quality. Their result 

revealed that customer focus was a significant positive predictor of product/service quality, 𝐹 (1, 161)  =
 134.71, 𝛽 =  0.68, 𝑅2 =  .46, 𝑝 <  .01. 𝛽  showed a positive relationship, meaning that as customer focus 

increased, and product/service quality increased. Determination of coefficient i.e.;  𝑅2  indicated that, 46% of the 

variability of product service quality was attributed to customer focus. P < .01 indicated that the relationship 

between customer focus and product/service quality was statistically significant and was probably not due to 

chance (Riccardi, et al., 2009). 

 

III. Methodology of the study 
3.1. Study Populations 

The proposed target population for this study was concentrated on the selective private and 

governmental TVET colleges of Tigray regional administration, Ethiopia. Particularly, the study population is 

the 5 private and 5 governmental TVET colleges of eastern zone cluster of Tigray. Therefore, TQM at selective 

colleges will be checked and analyzed qualitatively and quantitatively. 

3.2. Study Area 

The study entitled the assessment of effective total quality management in case of selective colleges of 

Tigray regional state was conducted some systematically selected colleges of eastern zone which is one cluster 

of Tigray. So, the administration of eastern zone is Adigrat town and is located eastern zone of Tigray regional 

state but the north zone from the view of Ethiopia as whole. Adigrat is 115 km far from Mekelle which is the 

capital city of Tigray regional state and around 898 km far from the Addis Ababa which is the capital city of 

Ethiopia.  

3.3. Data Sources and types 

For the purpose of this study, both primary source of data and secondary source of data from different 

documents and files were used. Primary data is the data that either collected by the investigator at first time or it 

is the original data that collected by different kinds of gathering methods such as, interview telephone or face to 

face, questionnaire methods, physical observation, experimental test etc.  

3.4. Data collection Methods and Data Gathering Instrument 

For this study self-administered questionnaires and interviews with semi administered questionnaires 

was used to collect relevant information from selective colleges‟ management bodies, employees and customers/ 

students. Furthermore, the review of relevant documents or files, annual abstract and literatures were conducted 

to have adequate information about the TQM on performances. Focus group discussion was also employed to 

get the views and opinions of respondents as per necessities. The questionnaires were drafted in English 

languages with the guidance of the investigator. One important of statistical survey is questionnaire method. The 
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simplest definition of questionnaire is that of a group or sequence of question. A designed to elicit information 

up subject from a respondent‟s in this study similar questionnaire for all respondents were prepared. 

3.5. Research Design and Method 

Cross-sectional study design was performed in this study by using both qualitative and quantitative 

research approaches. Therefore, this research with embedded design is employed and both quantitative and 

qualitative methods of data analysis were used. Information was collected from respondents through 

questionnaire and analyzed quantitatively using different statistical techniques. Moreover, some Information 

was collected from various sources through interview, focus group discussion and secondary source to analyze 

qualitativelythrough narration of information. Accordingly, a qualitative data is embedded within a quantitative 

methodology. Because of its relevance, content analysis design used to collect the quantitative data, the major 

data, and interview were used as a qualitative data, the supportive data, gathering instrument. Beside to this the 

short training was given to data collectors and the questionnaires were distributed to respondents then collected 

and returned back to investigator by the well-trained data collectors as per the schedules. 

3.6. Study Variables and descriptions 

3.6.1. Dependent Variables 

The dependent variables were: (a) product/service quality, (b) Satisfaction (customer & Employee), and (f) 

Performance on management (g) TQM practice. All the mentioned are the indicators of TQM. 

 

3.6.2. Independent Variables 

The independent variables will be: (a) leadership, (b) continuous improvement, (c) employee 

fulfillment, (d) cooperation (Internal/External), and (e) customer focus. (f) Age of the college (g) existence of 

quality improvement counsel (h) type of the college 

Through the use of inferential statistics, the researcher used the associational approach to explore the 

relationships between the dependent and independent variables and see what variables were statistically 

significant predictors of the response variables under the study. 

3.7. Sample size determinations 

Taking sample size have a great advantage over census in different studies to eliminate the wastage of 

time as well as cost and resources; therefore, the investigators always take a sub-part of populations which must 

represents the information of populations as whole. In order to have adequate information to achieve the 

reasonable results and conclusions it is must to have enough sample size with represents the information of 

populations as whole. According to the sample size formula published by Dillman (2007), the sample size will 

be determined. 

𝑛 =
𝑁 ∗ 𝑃(1 − 𝑃)

 𝑁 − 1 ∗  
𝑑

𝑍𝛼
2 

 

2

+ 𝑃(1 − 𝑃)

                     (1) 

 

Where: 𝑛 is completed sample size needed for desired level of precision 𝑁 is total size of population 𝑃 

is chance that any respondent will answer a question the same as any other respondent 𝑑is acceptable amount of 

sampling error (margin error) 𝑍𝛼
2 
 is statistic associated with the confidence level.  

To have maximum sample size𝑃 = 0.5,𝑑 = 0.05 𝑜𝑟 5% and 𝛼 = 0.05 𝑜𝑟 5% level of significance was taken 

and therefore,  𝑍𝛼
2 
 will be equal to 1.96 according to standard normal table. The desired total sample size 𝑛 

was proportionally allocated in to strata sample sizes. In this study there will be 10 strata i.e., 5 private and 5 

governmental TVET colleges of Eastern zone cluster of Tigray. 

Accordingly, to allocate sample size for each stratum the general formula will be used as follows.    

𝑛𝑕 =
𝑛𝑁𝑕

𝑁
                                                                    (2)    

 

Notations: n=the overall sample size:   𝑛 =  𝑛𝑕
𝑕
𝑖=1  

𝑛𝑕 = The sample size in each stratum 

𝑁𝑕 = The total number populations in the h
th

 stratum and 𝑁 is total size of study population in all 10 colleges 

3.8. Data Analysis and Presentation 

On the analysis stage, both quantitative and qualitative data was analyzed independently and mixed at 

the discussion stage. Some relevant statistical analysis such as Binary logistic and multiple linear regression 

models were implemented based on the characteristics of data with the help of statisticians. In this study to 
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observe and overview, the general features of the data on each variable some descriptive as well as inferential 

statistics were done. Descriptive statistics is a part of statistics that describes or explains the characteristics of 

sample data without generalizations or drawing conclusions about the characteristics of populations. The 

techniques most of in used for describing the characteristics of the sample and the major study variables are 

displayed in the form of frequency distribution, percentage, proportion, and diagrammatic representation such as 

bar chart, pie chart etc. Inferential statistics is statistical method deals with making inference or conclusion 

about population based on data obtained from a limited number of observations that come from the population. 

Inferential statistics consists of estimation and hypothesis testing. Then with techniques of the different 

statistical analysis, the research will be conducted. Therefore, some relevant statistical methods for data analysis 

binary logistic regression and multiple linear regressions were modeled. 

 

3.8.1. Binary logistic regression models 

Binary logistic regression is one of the statistical models for dichotomous response variables having 

two categories success or failure, presence or absence or yes or no and forth (Hosmer and Lemeshow, 2000). 

For response variable𝑌𝑖  are binary outcomes with 

𝑌𝑖 =  
𝑙,   𝑖𝑓𝑠𝑢𝑐𝑐𝑒𝑠𝑠(𝑌𝑒𝑠)
0,   𝑖𝑓𝐹𝑎𝑖𝑙𝑢𝑟𝑒(𝑁𝑜)

  

𝑃 𝑌𝑖 = 𝑙 = 𝜋𝑖 =
exp ⁡(𝛽𝑜  + 𝛽1𝑋 1𝑖+𝛽2𝑋 2𝑖+⋯+𝛽𝑘𝑋𝑘𝑖 )

1+exp ⁡(𝛽𝑜  + 𝛽1𝑋 1𝑖+𝛽2𝑋 2𝑖+⋯+𝛽𝑘𝑋𝑘𝑖 )
                      (Logistic model)         (3) 

𝑃 𝑌𝑖 = 0 = 1 − 𝜋𝑖 =
1

1 + exp⁡(𝛽𝑜  +  𝛽1𝑋 1𝑖 + 𝛽2𝑋 2𝑖 + ⋯+ 𝛽𝑘𝑋𝑘𝑖)
 

 

Where,𝛽𝑜  and 𝛽𝑖  are parameters to be estimated. 𝜋𝑖 isthe probability that 𝑌𝑖  equals one as we will see 

shortly,𝛽𝑜 is constant (intercept) and 𝛽𝑖  is the regression coefficient(slope), which measures the rate of change in 

𝜋𝑖  for a given change in X.  

The parameter 𝛽𝑖determines the rate of increase or decrease in the S-shaped Curve. Positive values of 

𝛽𝑖 imply that 𝜋𝑖  increases with x, negative values of 𝛽𝑖 imply that 𝜋𝑖 increases when x decreases. 𝛽𝑖= 0 implies no 

relationship between the explanatory variable x and the probability of success𝜋𝑖 . The probability that 𝑌𝑖 = 𝑙  

relative to the probability that 𝑌𝑖 = 0 is equal to
𝜋𝑖

1−𝜋𝑖
  which is known as Odds. If the odds are >1, then the 

probability that  𝑌𝑖 = 1 is greater than the probability that𝑌𝑖 = 0; if the odds are <1, then the converse is true. If 

we take the natural log of the odds𝑌𝑖 = 1: 𝑙𝑛(
𝜋𝑖

1−𝜋𝑖
)  which is called Logit. This is the logit transformation or link 

function that we will term𝑔(𝑋), and which can be modeled against our predictor much more easily as(Hosmer 

and Lemeshow, 2000): 

𝑔 𝑋 = 𝐸{𝑌𝑖  } =  𝛽𝑜  +  𝛽1𝑋 1𝑖 + 𝛽2𝑋 2𝑖 + ⋯+ 𝛽𝑘𝑋𝑘𝑖  = 𝑙𝑜𝑔𝑖𝑡(𝜋𝑖)       (4) 
The ratio of the two odds is called the odds ratio.  

OR =
p(y = 1)

p(y = 0)
=

eβo  + β1X  1i +β2X  2i +⋯+βk X  ki

1+eβo  + β1X  1i +β2X  2i +⋯+βk X  ki

1 −
eβo  + β1X  1i +β2X  2i +⋯+βk X  ki

1+eβo  + β1X  1i +β2X  2i +⋯+βk X  ki

= eβo  + β1X  1i +β2X  2i +⋯+βk X  ki        (5) 

 

This is telling us that𝛽𝑖  represents the change in the odds of an outcome for an increase in one unit of 

X.   The constant,𝛽0, is the value of𝑔 𝑋  when 𝑋𝑖 = 0 and represents the intercept of the logistic regression 

model; its interpretation is similar to the intercept of the linear regression model (Hosmer and Lemeshow, 

2000). 

 

3.8.2. Data Reduction 

In real life it is common to have huge number correlated independent and dependent variables. Hence, 

it is not easy to manage whole big data and sometimes also many variables are related to each other which lead 

the analysis to be affected by multi-co-linearity this in turn mislead us to interpret our results in wrong way. 

Thus, it is important to condense similar variables to one factor (constructs). Consequently, data reduction is the 

best way for such cases. Data can be reduced by using multivariate statistical techniques so called Principal 

component analysis (PCA) and factor analysis (FA). In fact, these two techniques can be exploratory in nature; 

FA is used as a tool in attempts to reduce a large set of variables to a more meaningful, smaller set of variables 

(Johnston, R., 1978). Beside of this FA is fundamental multivariate model which helps to reduce and condense 

the data in to simple and manageable form. Furthermore, it is the best tool to detect the multi-co-linearity 

problems in multiple regressions (Johnston, R., 1978). That‟s why it is applied in this paper. 
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3.8.3. Multivariate Linear Regression Models 

Multiple linear regressions are the most common form of linear regression analysis.  As a predictive 

analysis, the multiple linear regressions are used to explain the relationship between one continuous dependent 

variable from two or more independent variables (Agresti, 1990). 

𝒀𝒊 = 𝛽𝑜  +  𝛽1𝑋 1𝑖 + 𝛽2𝑋 2𝑖 + ⋯+ 𝛽𝑘𝑋𝑘𝑖 +∈𝒊                (𝟒) 

 

Where, 𝑌𝑖  independent variable/s, 𝛽𝑖 ′𝑠 are the estimated coefficients or parameters, 𝑋𝑘𝑖  are fixed known 

predictors or independent variables and ∈𝑖 ~𝑁 𝜇, 𝜎2  random errors.  

General concepts regressions are:  Linear Regression is a process that allows you to make predictions 

about variable “Y” based on knowledge you have about variable “X”. The Correlation Coefficient is a single 

summary number that tells you whether a relationship exists between two or more variables, how strong that 

relationship is and whether the relationship is positive or negative.  The Coefficient of Determination is a single 

summary number that tells you how much variation in one variable is directly related to variation in another 

variable.  The Standard Error of Estimate is a single summary number that allows you to tell how accurate your 

predictions are likely to be when you perform Linear Regression (Agresti, 1990). 

 

IV. Results and Analysis 
4.1.  Data descriptions and General Characteristics 

This study generally dealt with assessment of effective TQM on performance at selective colleges in 

Tigray regional administrative State, Ethiopia. The study is done based on a number of literature studies dealing 

with (TQM) in general and (TQM) in education and higher education in particular. Cross sectional study design 

was applied for this careful investigation about effective TQM on performance. Particularly, the study is 

conducted at TEVT colleges of Eastern Zone of Tigray. Total of 10 colleges such as 5 private and 5 

governmental are included in the investigation. The codes were given to each college as GC1-GC5 for 

governmental and PC1-PC5 for private.  In order to have relevant information for investigation two types of 

well administered questionnaires, one for management body and one for both employees and students/customers 

were prepared. Accordingly, 7 core management positions or structures such as Dean of College position, Vice 

Dean level position, Human Resource Manager position, Industry Extension Service position, Registrar director 

position, Planner position and Finance Director position were taken from each college and the questionnaire was 

distributed to total of 70 management bodies 7 each from each colleges. Furthermore, the second questionnaire 

was distributed to sample size of 365 respondents that were selected out of total target population size of 7189 

by using probability sampling technique. Stratified sampling technique is used and the sample size was 

determined for 10 strata by using proportional allocation methods. Under each stratum simple random sampling 

method was conducted to gather information. Generally, careful and intentional investigation was conducted in 

this study. After the careful and intentional collection of data the investigator has come up with well-organized 

methodological and empirical results.   

Unlike many literatures included in this paper, this study incorporated the opinions from different 

stakeholders. However, most investigators incorporated exclusively opinion of management bodies particularly 

president of the higher education institutes as was shown in most literatures in this study. Unlikely, in this case, 

a sample of all stakeholders in the college were permitted to participate in the study. 

 

4.1.1. Descriptive Characteristics of the Results for All Stakeholders 

Results of this study are based on the objectives and analysis of the sample answers of the respondents 

from each college for both management and other stakeholders. The result incorporated both descriptive and 

inferential statistics accompanied by empirical analysis and are organized in respective tables. The careful 

interpretations, discussions and conclusions were conducted. 

Some descriptive characteristics with respective frequencies and percentages of each respondent are 

listed in table 4.1. Accordingly, out of total 365 sample size, 137(37.5%) of private and 228(62.5%) were 

included in the study.  Out of total sample 365 the opinion of 122(33.4%) females and 243(66.6%) male 

respondents were included in the study. Moreover, out of total 365 respondents, 333(91.2%) students and 

32(8.8%) employees have given their opinion in the questionnaire of this study survey.  For more details, please 

refer to table 4.1.  

Table 4.2 refers the counts and percentages of each respondent with their respective positions in their 

colleges. For instance, total of 204(55.9%) students from governmental colleges and 129(39.3%) students from 

private college as well as 24(6.6%) employees from governmental and 8(2.2%) employees from private college 

were include in the study to give their opinion about TQM in their college. For further details, refer to table 4.2.  

According to table 4.3, the description of opinion of respondents on two response variables practice of 

TQM and product and/or service quality in the college are indicated. Based on the results indicated in table 4.3, 

out of total 365 sample of respondents, 113(31%) reported that there is no practice of TQM in their colleges 
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whereas, 252 (69%) of them provided their opinion as their colleges practice TQM. Furthermore, according to 

the particular colleges, 48(13.2%) from total sample of respondents and 35% out of 137 from private colleges 

have reported that their college does not practice TQM anymore. Unlikely, 89(24.4%) of 365 and 65.0% out of 

137 respondents in private colleges have reported that their college does practice TQM.  Similarly, 65(17.5%) 

out of total 365 respondents and 28.5% out of 228 of governmental colleges have reported that their college 

does not practice TQM anymore. However, 163(44.7%) of total 365 respondents and 71.5% out of 228 have 

reported that their college practices TQM.  

Finally, the result indicates that both type of colleges practice TQM well and it is more practiced in 

governmental than private one. Please refer to table 4.3 for more details. 

Beside to results of practice of TQM in colleges, the results based on opinion of the respondents 

towards product and/or service quality which is one indicator of TQM is also reported in table 4.3. Accordingly, 

63(17.3%) of total 365 respondents and also 46% out of 137 that are respondent from private colleges have 

reported that their college has no quality in product and/or service whereas, 74(20.3%) of total respondents 365 

and 54% out of 137 respondents of private colleges have reported that their college has quality of product and/or 

service. 

Likewise, 101(27.7%) out of total respondents taken in this survey and 44.3% out of the respondents 

taken from governmental colleges have reported that there is no product and /or service quality in their colleges. 

Whereas, 127(34.8%) out of total respondents and 55.7% out of the 228 that was taken from governmental 

college have reported that there is no quality on product and/or service of their colleges.  Generally, 164(44.9%) 

of total respondents out of 365 were report that there is no product and/or service quality in their colleges 

whereas more than of half 201(55.1%) out of 365 respondents were report that there is quality on product and/or 

service in their respective colleges. 

Finally, it can be concluded that the quality of product and/service is not enough in both colleges as 

result indicates almost half- half of yes and no answers. Please refer to table 4.3 for more details. 

According to the results listed in table 4.4, 122(33.4%) of total 365 or 89.1% of 137 of respondents 

from private college were report that their college has no continues improvement whereas 15(4.1%) of total 365 

and 10.9 of 137 of them were report that their colleges have continues improvement in their progress. Similar to 

the private college, the report of respondents from governmental colleges has shown that 214(58.6%) of total 

365 or 93.9% of 228 are believed that their colleges do not have any continues improvement in progress. 

Whereas, 14(3.8%) of total 365 or 6.1% of 228 were report that their college do have continues improvement in 

their progress.  Generally, 336 (92.1%) of 365 respondents believe that their college do not have any continues 

improvement in progress whereas 29(7.9%) of them believe in contrast.  

Additionally, 83(22.7%) of total 365 or 60.6% of 137 respondents from private college were report that 

their colleges do not have internal/external cooperation in their progresses. While, 54(14.8%) of total 365 or 

39.4% of 137 respondents of them believe that their colleges do have internal/external cooperation in their 

progresses.  In the same way, 120(32.9%) of total 365 or 52.6% of 228 respondents of governmental colleges 

believe that their colleges do not have any cooperation in progress. While, 108(29.6%) of total or 47.4% of 228 

of them do believe that their colleges do have internal/external cooperation. 

Generally, 203(55.6%) of total 365 of the respondents do believe that their college do not have any 

cooperation. While, 162(44.4%) of them do believe that their college do have cooperation in their progresses.  

Moreover, 44(12.1%) of total 365 or 32.1% of 137 respondents of private colleges did report that their 

colleges do not have quality improvement counsels. Whereas, 93(25.5%) of total 365 or 67.9% of 137 

respondents of them were respond as their college do have quality improvement counsels.    Likewise, 

70(19.2%) of total 365 or 30.7% of 228 respondents from governmental colleges describe that their college do 

not have quality improvement counsels. While, 158(43.3%) of total 365 or 69.3% of 228 of them mentioned that 

their college do have quality improvement counsels.  

Gradually, of total 365 respondents 114(31.2%) of them reported that their colleges do not have quality 

improvement counsels. While 251(68.8%) of them agreed that their colleges do have quality improvement 

counsels. For more details, take look in table 4.4. 

The descriptive characteristics about the opinions of respondents towards implementing leadership and 

employee fulfillment situations are displayed in table 4.5. Accordingly, out of total maximum number of 

respondents that are about 47(12.9%) of total 365 or 34.3% of 137 from private colleges mentioned that the kind 

of leadership implementing in their colleges is clarity of vision and the minimum that are 18(7.1%) of total or 

19.0% of 137 of them mentioned that their colleges use employee empowerment kind of leadership. Likewise, 

maximum number that are 79(21.6%) of total 365 or 34.6% of 228 respondents of governmental colleges 

responded that the implementing leadership in their colleges is clarity of vision. While, the minimum number 

23(6.3%) of total 365 or 10.1% of 228 of them responded that their colleges follow plan and implementation 

change leadership system. 
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Moreover, in both private and governmental colleges most respondents mentioned that the employee 

fulfillment in their colleges is partially full and complete. As the result indicated in table 4.5, 62(17%) of total 

365 or 45.3% of 137 for private colleges and 114(31.2%) of total 365 or 50% of 228 for governmental colleges 

the employee fulfillment is partially full. Whereas, some of them reported that there is deficiency of employee in 

their colleges. For more details, take look in table 4.5.
1
 

4.2. Results of Binary Logistic Regression 

As it was explained in methodological part of this paper, binary logistic regression is one of the 

statistical models for dichotomous response variables having two categories either success or failure, presence 

or absence or yes or no and forth. 

 

Research Question:Do Presence of Practice of TQM and product/service quality have any relation with 

independent variables type of college, period of working experience of the college, kind of leadership, continues 

improvement, internal/external cooperation, availability of quality improvement counsel and employee 

fulfillment? To address the above question hypothesis testing plays great role by putting two tentative claims 

called null and alternative hypotheses as below. 

 

Null hypothesis 𝑯𝟎:TQM practice or product/service quality has no association with all independent variables.  

𝐇𝟎: β
i

= 0(odds ratio 
π(x)

1−π(x)
= 1) 

Which implies 𝑃(𝑃𝑟𝑒𝑠𝑒𝑛𝑐𝑒𝑜𝑓𝑇𝑄𝑀𝑝𝑟𝑎𝑐𝑡𝑖𝑐𝑒/𝑌𝑒𝑠product/service quality /Yes) 𝑜𝑟 is the same at each level 

of independent variable 

 

Alternative hypothesis 𝑯𝑨: Presence of Practice of TQM or product/service quality has association at least 

with one independent variable.β
i
≠ 0(odds ratio 

π(x)

1−π(x)
≠ 1) 

Even though the reference level is chosen by default to be the largest number by SPSS for indicator/dummy 

variables, in this paper it was adjusted to take the smallest valued category or level as a reference. In this 

analysis there is no continuous variable included in the model. Hence, it is must to create dummy/indicator 

variable for all independent variables. Most time people misled in interpreting categorical predictors as they 

interpret in similar way to continues predictors and that is very serious mistake.  Thus, the interpretation should 

be taken relative to reference level for every dummy variable.   

According to the results displayed in table 4.6, the existence of TQM practice is positively associated 

with all independent variables except employee fulfillment dummy variable two, this is “employee is complete” 

relative to the reference level “employee is not full”  which is negatively related with TQM practice. 

Furthermore, except three dummy variables i.e., period(2) which is long period of experience of the colleges 

(𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 0.084) , availability of internal/external cooperation(Yes) (𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 0.417) and quality 

improvement counsels(Yes) (𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 0.192) all have statistically significant associated with existence of 

TQM practice. 

Furthermore, the odds of Practice of TQM is 2.52(52%) most likely existed in governmental college 

(𝛽1 = 0.924(0.352)) relative to private college. The coefficient parameters also provide us similar conclusions. 

Hence, the coefficient 0.924 indicated that, the presence of TQM Practice is 0.924 times higher in governmental 

than private college. Moreover, TQM is 1.150(0.335) times highly practiced in medium period experienced 

colleges than short experienced (baseline/reference level). Likewise, it is 0.942 time more practiced in long 

period experienced than short experienced one. Besides, the odds of Practice of TQM are 3.158 (15.8%) and 

2.566(56.6%) times most likely existed in the colleges which have medium and long period work experiences 

respectively.  

Additionally, TQM practice is 0.931(0.403) times higher in the colleges those implementing Clarity of 

vision leadership system relative to the colleges those “plan and implement change” leadership system is being 

implemented which was reference level. Likewise, similar conclusions can be taken by using the odds ratios. 

Thus, the odds of Practice of TQM is 3.794(79.4%) times most likely practiced in the colleges those encourage 

employee empowerment leadership than “plan and implement change” leadership system is being implemented. 

The rest dummy variables could be interpreted in similar ways. 

Furthermore, TQM practice is 1.156(0.561) times more existed in the colleges those continues 

improvement is being available relative to not available. Likely, the independent variable continuous 

improvement(𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 0.039) has statistically significance positive relationship with TQM practice at 5% 

level of significance. Thus, there is 95% evidence to reject null hypothesis in favor of alternative hypothesis.  

                                                 
1

NB: EMF= Employee fulfillment, KOL= kind of leadership, CV= Clarity of Vision, LRO= long-range orientation, 

CMS=coaching management system, EMEMP= Employee empowerment and PIC= Plan and implementation Change. 



Assessment of the Effective total quality management on performance at selective colleges in Tigray.. 

DOI: 10.9790/487X-1808045684                                          www.iosrjournals.org                                   72 | Page 

So, the odds of Practice of TQM is 3.176 (17.6%) times most likely practiced in the colleges those encourages 

continuous improvement relative to do not have continuous improvements. Based on the 95% confidence 

intervals for odds ratio (1.057, 9.538) also it can be concluded that since the interval does not include 1, it 

indicated there is statistically significant effect on TQM that caused by presence of continuous improvement. 

There for the null hypothesis that says there is no relationship between TQM and Continuous improvement is 

rejected in favor of the alternative hypothesis.     

In addition to that, the coefficient 1.646(0.639) indicated that TQM practice is 1.646 times higher than 

in the colleges with partially full employees relative to the reference level “not full”. Whereas, the coefficient of 

complete employee fulfillment -1.029(0.266) indicated that  TQM practice is 1.029 times lower in the colleges 

with complete employee relative to “not full.” 

Generally, the Wald Z- test shows that the large Wald test statistics values associated to small P-values 

provide us more evidence of rejecting the null hypothesis that says all coefficients are equal to zero or all the 

odds of interested and baseline/ reference levels are equal that means in short odds ratios are equal to one. The 

smaller standard errors (S.E) values refer better precisions and accuracy of estimations and higher standard 

errors (S.E) values in opposite senses. Here the insignificant results may not interpreted because no need to 

interpret statistically insignificant results. For more details please take look in table 4.6. 

According to the results displayed in table 4.7, the existence of product/service quality is positively 

associated with all independent variables except two dummy variables medium period of work experience of the 

colleges (-0.266(0.282)) relative to the reference level i.e.; “short period of work experience” and employee 

fulfillment dummy variable two, this is employee is complete (-0.127(0.238)) relative to the reference level 

“employee is not full” which are negatively related with it.  

Furthermore, except three variables i.e.; leadership with dummy variables long-range orientation, 

coaching management style and Clarity of vision (P-values =0.024, 0.007, 0.014) respectively, continuous 

improvement(P-value=0.035) and employee fulfillment with dummy variable partially full(P-value=0.040) are 

statistically significant relative to their respective reference levels Plan and implement change, No, and not full 

respectively all the rests are statistically insignificant or there is no evidence to reject the null hypotheses that 

says there are no relationship among product/service quality and these independent variables having small Wald 

test statistics (Z-test) values associated with large p-values.  

Additionally, the coefficient or parameter of Clarity of vision i.e.; 0.915 (0.372) indicated that 

product/service quality is 0.915 times higher in the colleges having Clarity of vision leadership system relative 

to reference level which is the colleges those “plan and implement change” leadership system is being 

implemented. Likewise, similar conclusions can be taken by using the odds ratios. Thus, the odds of availability 

of product/service quality is 3.198 (19.8%) times most likely practiced in the colleges those encourage coaching 

management style leadership than reference level that is “plan and implement change” leadership system is 

being implemented. The rest dummy variables could be interpreted in similar ways. 

Furthermore, product/service quality is 0.876 (0.415) times higher in the colleges those continues 

improvement is being available relative to not available. Likewise, the independent variable continuous 

improvement (𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 0.035 ) has statistically significance positive relationship with product/service 

quality at 5% level of significance. Thus, there is 95% evidence to reject null hypothesis in favor of alternative 

hypothesis.  So, the odds of product/service quality are 2.400 (40%) times most likely available in colleges those 

encourage continuous improvement relative to do not have continuous improvements. Based on the 95% 

confidence intervals for odds ratio (1.064, 5.413) also it can be concluded that since the interval does not include 

1, it indicated there is statistically significant effect on product/service quality that caused by presence of 

continuous improvement. There for the null hypothesis that says there is no relationship between product/service 

quality and Continuous improvement is rejected in favor of the alternative hypothesis.     

In addition to that, the coefficient 0.723(0.351) indicated that product/service quality is 0.723 times 

higher than in the colleges with partially full employees relative to the reference level “not full”. Whereas, the 

coefficient of complete employee fulfillment -0.127 (0.238) indicated that product/service quality is 0.127 times 

lower in the colleges with complete employee relative to “not full.” 

Generally, the Wald Z- test shows that the large Wald test statistic values associated to small P-values 

provide us more evidence of rejecting the null hypothesis that says all coefficients are equal to zero or all the 

odds of interested and baseline/reference levels are equal that means in short odds ratios are equal to one. In 

addition to this the values in bracket with coefficients are the standard errors indicating the precision of the 

estimation of the parameters and coefficients. The smaller standard errors (S.E) values refer better precisions 

and accuracy of estimations and higher standard errors (S.E) values in opposite senses. Here the insignificant 

results may not interpreted because no need to interpret statistically insignificant results.   For more details 

please take look in table 4.7. 

The right side values of results in table 4.8, refers to the results related Product/Service Quality 

whereas, left side refers to the values related to TQM. According to the results displayed in the table, Omnibus 
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Tests of Model Coefficients (𝑋12
2 = 78.8(𝑃 − 𝑣𝑎𝑙𝑢𝑒 < 0.001)) for presence of TQM practice in the college 

indicated that the overall model is statistically significance; whereas, the right side results of table have shown 

that, there is no enough evidence of statistical significance of the overall binary logistic regression model 

(𝑋12
2 = 19.813(𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 0.071))  at 5% level of significance. In addition to that, the Hosmer-Lemeshow 

Goodness-of-Fit Test for both models with HL statistic (𝑋8
2 = 12.001(𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 0.151) ) and (𝑋8

2 =
3.861(𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 0.869)), led us to do not reject the null hypothesis that says there is no difference between 

the observed and predicted values or the model is inadequate for the data; indicating that the both logistic 

regression models are good fit to the data.  

4.3.  Results and Discussions of Management Body’s Data 

4.3.1. Factor Analysis for Data Reduction 

In real life it is common to have huge number correlated independent and dependent variables. Hence, 

it is not easy to manage whole big data and sometimes also many variables are related to each other which lead 

the analysis to be affected by multi-co-linearity this in turn mislead us to interpret our results in wrong way. 

Thus, it is important to condense similar variables to one factor (constructs). Consequently, data reduction is the 

best way for such cases. Data can be reduced by using multivariate statistical techniques so called principal 

component analysis (PCA) and factor analysis (FA). In fact, these two techniques can be exploratory in nature; 

FA is used as a tool in attempts to reduce a large set of variables to a more meaningful, smaller set of variables. 

Beside of this FA is fundamental multivariate model which helps to reduce and condense the data in to 

simple and manageable form. Furthermore, it is the best tool to detect the multi-co-linearity problems in 

multiple regressions. That‟s why it is applied in this paper. 

In our case, the data for management body were collected based on total of 20 independent variables 

and 9 dependent variables. All variables are displayed in the appendix C of this paper. Finally, the correlations 

of original variables were checked and similar factors were grouped in to particular categories by using factor 

analysis. Even though it is not displayed in this paper as it was huge table, the correlations among original 

independent factors as well as dependent variables were statistically significant.  The twenty (20) independent 

variables/factors were condensed in to five (5) components/factors and nine (9) dependent variables were also 

condensed in to two (2) components/factors with reasonable inter-correlations and communalities among them.  

The total variances explained by latent independent variables/constructs of TQM are displayed in the 

table 4.9. Hence, 70.393% of the variability are explained or covered by five latent components/factors such as 

leadership, Continues Improvement, Employee Fulfillment, Internal or External Cooperation and Customer 

Focus however, the rest 29.607% are explained by others. These variables are so taken as the 

independent/explanatory variables for multiple regression models to check the relationship of constructs of 

TQM. 

Similarly, 76.842% of variability is explained by two latent components/factors such as product/service 

quality and satisfaction of employee and customers whereas the rest 23.158% are explained by the rest factors as 

shown in table 4.9. Hence, these two latent variables are considered as the dependent or response variables of 

TQM constructs in multiple regressions which are shown in later below in this paper. Thus, it is reasonable to 

condense the huge variables in to five independent latent variables and two latent response/dependent variables. 

Generally, in factor analysis for data reduction principal component analysis technique as an extraction 

method and most commonly used rotation method of Varimax with Kaiser Normalization were used by SPSS 

and the result is displayed in table C.2 and C.3.  

The descriptive statistics of the all original variables are also displayed in the appendix. For further 

details refer to table C.1. 

 

4.3.2.  Multiple Linear Regression Models 

In general multiple linear regressions are the most common form of linear regression analysis.  As a 

predictive analysis, the multiple linear regressions are used to explain the relationship between one continuous 

dependent variable from two or more independent variables.  The independent variables can be continuous or 

categorical (dummy coded as appropriate). In this case the dependent variables are continuous variables which 

are the loads of the factor scores of factor analysis results. In this paper two continuous latent responses and 5 

continuous latent independent variables are included after the systematic reduction of data. Thus, the results of 

multiple regression models with latent responses satisfaction and product/service quality are displayed in table 

4.11 and 4.12 respectively. 

 

Questions: 

1. Is there relationship between satisfaction and five latent covariates? 

2. Is there relationship between product/service quality and five latent covariates? 
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To test these two questions it is obvious to use some hypothesis. In general, it is common to deal with two 

tentative hypotheses i.e.; null and alternative hypotheses.   

 

Null hypothesis for first question: Satisfaction has no relationship with independent variables. 𝐻0: 𝛽0 = 𝛽1 =
𝛽2 = 𝛽3 = 𝛽4 = 𝛽5 = 𝛽6 = 0  𝑜𝑟 (𝛽𝑖 = 0, 𝑖 = 1,… , 𝑘) 

 

Alternative hypothesis: Satisfaction has relationship with at least one of independent variables. 𝐻𝐴 : 𝛽0 ≠ 𝛽1 ≠
𝛽2 ≠ 𝛽3 ≠ 𝛽4 ≠ 𝛽5 ≠ 𝛽6 ≠ 0  𝑜𝑟 (𝛽𝑖 ≠ 0, 𝑖 = 1,… , 𝑘) 

According to the results of multiple regression model for satisfaction displayed in table 4.11, out of 

total 6 independent variables three of them are statistically insignificant indicating there is no evidence to reject 

the null hypothesis that says there is no significant relationship between level of satisfaction and college type 

(Governmental) (P-value=0.972), cooperation (P-value=0.310) and customer focus (P-value =0.807) at 5% level 

of significance respectively. Whereas the rest three independent variables such as leadership (P-value=0.003), 

continuous improvement (P-value=0.001) and employee fulfillment (P-value <0.001) have statistically 

significant relationship with level of satisfaction in the model, therefore, there is enough evidence to reject the 

null hypothesis stated above at 5% level of significance. 

Moreover except college type (𝛽1 = −0.006(0.159) ) indicated negative relationship all the rest 

variables are positively related with level of satisfaction. So, the negative coefficient or parameter of college 

type indicated that, the level of satisfaction for employees and customers are 0.006 times lower in governmental 

college than private college. 

The coefficient of leadership (𝛽2 = 0.249(0.079)) indicated that, the rate amount of the level of 

satisfaction is 0.249 times increases per a unit increase in leadership keeping all the other variables constant. 

Similarly, the coefficient of continuous improvement ( 𝛽3 = 0.274(0.079) refers, the level of satisfaction 

increases by the amount of 0.274 per a unit increase on continuous improvement assuming all the rest variables 

hold constant. Likewise, the coefficient of   Employee fulfillment (𝛽4 =0.681(0.078)) denoted that, a unit 

increase on level of employee fulfillment causes 0.681 times increase on the level of satisfaction if all the rest 

variables hold constant. 

Generally, the variable with the large t-test statistic value accompanied with small p-values indicates 

the statistically significant relationship of latent response variable (level of satisfaction) and independent 

variables. Likewise, 95% confidence intervals displayed at the right side column of table 4.11, could provide us 

similar conclusions. The 95% confidence intervals for leadership (0.090, 0.407), for continuous improvement 

(0.115, 0.432) and for employee fulfillment (0.525, 0.838) have excluded zero in the intervals indicating the 

rejection of null hypothesis stated in the above in favor of the alternative one. However, the 95% confidence 

intervals of the rest three independent variables have included zero in the intervals indicating that there is no 

evidence to reject the null hypothesis.  

Furthermore, correlation coefficient which is the measure of strength of relationship and determination 

of coefficient which is measure of variability explained by the model or by the predictors/independent variables 

or by the data as whole are displayed in table 4.11. Accordingly, correlation coefficient (𝑟 = 0.783) indicated 

that there is strong positive relationship between latent response level of satisfaction and independent variables. 

Similarly, the determination of coefficient (𝑅2 = 0.614) shows, the 61.4% of the variability is explained or 

caused by the data in model. In short, 61.4% of variability in the level of latent response satisfaction is explained 

by the predictors/independent variables. This also measures the goodness of fit of the model. So, it indicated that 

the linear regression model is well fit. 

Finally, the result of ANOVA for multiple regression displayed in table 4.11, indicated that the overall 

multiple regression model is statistically significant with (p-value<0.001). Gradually, the values appeared in the 

bracket with coefficients everywhere in this paper are standard errors and are measures of precision, accuracy 

and consistency of the estimated results. The small values of standard errors tell us the estimations are good and 

large standard errors tell us the reverse.  

 
2
Null hypothesis for Second question: Products/service quality has no relationship with predictors. H0: β

0
=

β
1

= β
2

= β
3

= β
4

= β
5

= β
6

= 0  or (β
i

= 0, i = 1,… , k) 

                                                 
2
Note: The P-Values of less than 5% indicate the significant relationship of the dependent and independent 

variables. Similarly, if the 95% Confidence interval for odds ratios exclude 1 inside the interval it shows 

significant relationships unless shows statistically insignificant results. 
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Alternative hypothesis:Products/service quality has relationship with at least one of predictor. HA : β
0
≠ β

1
≠

β
2
≠ β

3
≠ β

4
≠ β

5
≠ β

6
≠ 0  or (β

i
≠ 0, i = 1,… , k) 

According to the results of multiple regression model for latent response variable products/service 

quality displayed in table 4.12, out of total 6 independent variables two of them are statistically insignificant 

indicating there is no evidence to reject the null hypothesis that says there is no relationship between 

products/service quality and college type (Governmental) (P-value=0.799), customer focus (P-value=0.266) at 

5% level of significance. Whereas the rest four independent variables such as leadership (P-value<0.001), 

continuous improvement (P-value=0.001), employee fulfillment (P-value <0.001) and cooperation (P-

value=0.035) have statistically significant relationship with level of product/service quality in the model; 

therefore, there is enough evidence to reject the null hypothesis stated above at 5% level of significance. 

Moreover, except college type (𝛽1 = −0.045(0.175)) and also surprisingly customer focus (𝛽6 =-

0.095(0.085)) indicated negative relationship, all the rest variables are positively related with level of 

product/service quality. So, the negative coefficient or parameter of college type indicated that, the level of 

product/service quality is 0.045 times lower in governmental college than private college. Similarly, the 

negative coefficient of level of customer focus indicated that, the level of product/service quality declined by 

0.095 per unit increase on level of customer focus.  

The coefficient of leadership ( 𝛽2 = 0.413 (0.105)) indicated that, the rate amount of level of 

products/service quality increases by rate of 0.413 per a unit increase in level of leadership if all the other 

variables kept constant. Similarly, the coefficient of level of continuous improvement (𝛽3 =0.285 (0.086) refers, 

the level of product/service quality increases by the amount of 0.285 per a unit increase in continuous 

improvement assuming all the rest variables hold constant. Likewise, the coefficient of   employee fulfillment 

(𝛽4 =0.663 (0.085)) denoted that, a unit increase on employee fulfillment causes 0.681 times increase on the 

product/service quality if all the rest variables hold constant. The coefficient of cooperation ( 𝛽5 =
0.226(0.105))  also indicated that, a unit increase on cooperation causes 0.226 times increase on the level of 

product/service quality if all the rest kept constant.  

Generally, the variable with the large test statistic value which is t-values accompanied with small p-

values indicates the statistically significant relationship of latent response variable (level of product/service 

quality) with independent variables. Likewise, 95% confidence intervals displayed at the right side column of 

table 4.12, could provide us similar conclusions. The 95% confidence intervals for leadership (0.203, 0.623), for 

continuous improvement (0.114, 0.456), for employee fulfillment (0.494, 0.833) and for cooperation (0 .016, 

0.436) have excluded zero in the intervals indicating the rejection of null hypothesis stated in the above in favor 

of the alternative one. However, the 95% confidence intervals of the rest two independent variables have 

included zero in the intervals indicating that there is no evidence to reject the null hypothesis.  

Furthermore, correlation coefficient which is the measure of strength of relationship and determination 

of coefficient which is measure of variability explained by the model or by the predictors/independent variables 

or by the data as whole are displayed in table 4.12. Accordingly, correlation coefficient (𝑟 = 0.741) indicated 

that there is strong positive relationship between latent response variable level of satisfaction and independent 

variables. 

Similarly, the determination of coefficient (𝑅2 = 0.549 ) shows, the 54.9% of the variability is 

explained or caused by the data in model. In short, 54.9% of the latent response/dependent variable level of 

product/service quality is explained by the predictors/independent variables. This also measures the goodness of 

fit of the model. So, it indicated that the regression model is fair fit. 

Finally, the result of ANOVA for multiple regression displayed in table 4.12, indicated that the overall 

multiple regression model is statistical significant with (p-value<0.001). 

Gradually, the values appeared in the bracket with coefficients everywhere in this paper are standard 

errors and are measures of precision, accuracy and consistency of the estimated results. The small values of 

standard errors tell us the estimations are good and large standard errors tell us the reverse. Furthermore, the 

standard errors are very important to calculate confidence intervals and estimate coefficients in the model.  

Finally, multiple linear regression models for both latent response variables which are the constructs of 

TQM showed that there are enough association among the latent dependent variables/constructs of TQM and 

latent independent variables/constructs of TQM. 

 

V.  Discussions 
Based on different well organized literatures and analysis that were included in this thesis, some 

discussions and review of works are organized as following. 

This study was conducted on the title, assessment of the Effective total quality management on 

performance at selective colleges in Tigray regional administrative State, Ethiopia. Particularly, it was 

concerned with TEVT colleges of eastern zone of Tigray regional state. In summary, the study dealt with TQM 
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on performanceand was done based on a number of literature studies dealing with (TQM) in general and (TQM) 

in education and higher education in particular. 

The study was organized by referring the standard of international standardization Organization (ISO 

9001), Six Sigma and the Malcolm Baldrige National Quality Award. The constructs of TQM were designed in 

line to those standards by reviewing some literatures mentioned in chapter two of this paper. 

The good idea of this paper is unlike most of literatures it was not focused only on the opinion of 

president/dean of the colleges rather included the opinion of the other stakeholders like students/customers and 

employees of the colleges in order to get the feedback from both sides. This could reduce and compensate the 

biases due to the solely responses of leading body. 

In some literatures the Cronbach‟s alpha reliability test was performed on all TQM constructs by 

Hoang D.T. et al., (2010), to assess the reliability of the collected data. Whereas in this paper even though the 

reliability was checked, the results of Cronbach‟s alpha were not included. Multiple linear regression for 

management data and binary logistic regressions for data that collected from sample of all stakeholders were 

performed to assess the associations of some TQM constructs. 

Unlike some literatures included that many constructs of TQM variables such as appeared in this paper, 

this study excluded some variables that are constructs of TQM because of some constraints. For instance, 

Riccardi, et al. (2009) in their dissertation paper entitled “Perceptions of community college presidents: total 

quality management performance measures at their colleges”, they included variables, learning, process 

management, operational efficiency, public responsibility, financial effectiveness, leadership, continuous 

improvement, internal/external cooperation, customer focus, employee fulfillment, customer satisfaction, 

employee satisfaction, product/service quality whereas in this paper only some of the constructs of TQM were 

included. 

In short the study covered only some latent constructs of TQM that are five independent and two 

dependent latent variables after the technical and careful reduction of data by using factor analysis methods. 

Thus, finally, the investigator came up with latent independent variables/constructs of TQM such as leadership, 

continuous improvement, employee fulfillment, internal/external cooperation and customer focus and latent 

dependent variables/constructs of TQM so called level of satisfaction and level of product/service quality.  

In this paper, unlike paper of Riccardi, et al. (2009)  who modeled several multiple regression models 

with several independent and dependent variables, only two multiple linear regression models with two latent 

dependent variables level of satisfaction and product quality and five latent independent variables  and college 

type were fitted .    

According to results of Riccardi, et al. (2009), customer focus was a significant positive predictor of 

level of product/service quality, with𝐹 1, 161 =  134.71, 𝛽 =  0.68, 𝑅2 =  .46, 𝑃 − 𝑣𝑎𝑙𝑢𝑒 <  .01. However, 

in contrast to that, in this finding there is statistically negative and insignificant relationship between latent 

response level of product/service quality and latent predictor customer focus  𝛽6 = −0.095 0.085 , 𝑝 −
𝑣𝑎𝑙𝑢𝑒 =0.266. 

In this finding, the level of continuous improvement (𝛽6 = 0.249(0.079), P − value = 0.001) was 

statistically significant positive latent predictor of latent response level of satisfaction. However, in contrast, it 

was statistically insignificant predictor (P-value= 0.338) of level of satisfaction (Riccardi, et al., 2009). 

Furthermore, Riccardi, et al. (2009) in their findings of multiple linear regression after the reduction of 

data using factor analysis, they reported that leadership (P-value=0.266) was statistically insignificant in their 

model showing no relation between leadership and level of satisfaction. Whereas in opposite to that, in this 

finding leadership is statistically significant latent predictor of latent response level of satisfaction with p-value= 

0.003. 

Moreover, this finding has shown that, employee fulfillment (𝛽4 = 0.681 0.078 , P − value < 0.001) 

is statistically significant positive latent predictor of level of satisfaction. This relationship is in line with the 

research conducted by Riccardi, et al. (2009) that employee fulfillment (𝛽 = 0.35 0.09 , 𝑃 − 𝑣𝑎𝑙𝑢𝑒 < 0.001) 

with employee satisfaction. Likewise, the finding revealed that, there is no statistically significant relationship 

between latent response variable level of satisfaction and latent predictor internal/external cooperation (𝛽4 =
0.080 0.078 , 𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 0.310). The finding is consistent with the latest literature Riccardi, et al. (2009) 

that reported association between predictor internal/external cooperation (𝛽 = 0.0.02 0.09 , 𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 0.87) 

satisfaction was not significant.  

 

VI.  Conclusions and Recommendations 
6.1. Conclusions 

The main aim of this study was to assess the Effective total quality management on performance at 

selective colleges in Tigray regional administrative State, Ethiopia particularly, TEVT colleges in eastern zone 

of Tigray.  
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This study investigated whether there is a significant difference in the TQM constructs implemented 

between private and governmental colleges. The study also elaborated the relationship between level of two 

latent response variables and five latent independent variables which are in turn indicators of TQM accompanied 

by type of college. Opinions of management body from 7 core positions or structures in each college were 

collected. Thus, total of 70 leaders each 7 from each college were questioned about the situations of TQM in 

their colleges. Two multiple linear regressions with latent response variables level of satisfaction and level of 

product/service quality were fitted.  

Unlike other related literatures this study incorporated several types of opinions from different 

stakeholder which in turn help to reduce and compensate the response biases that might be occurred from one 

side stakeholders and these characteristics made this paper somewhat special from others. 

Besides of multiple regression models for leaders‟ opinion, two binary logistic regression models with 

dichotomous response variables availability of TQM (Yes/No) and product/service quality (Yes/No) were 

modeled.  In this study some documents and reports of each college were reviewed and some physical 

interviews were also performed. According to interviews, observations and annual and monthly reports of the 

college, almost more than half of colleges do practice TQM in their management but still not enough in 

implementations. Some of them also practiced but not successful on it and very few of them totally do not apply. 

Similar, opinions were reported from the open ended questionnaires. 

This paper included several questions with several variables especially in collecting leaders. Therefore, 

the numbers of huge variables were collected. Gradually, by using multivariate statistical technique so called 

factor analysis,  the huge numbers of variable were reduced and condensed in to only few numbers of latent 

variables i.e.; five independent and two dependent variables which are the constructs of TQM. As the result for 

factor analysis in chapter four indicated,  out of total 20 variables, 70.393% of the variability were explained or 

covered by five latent components/factors such as leadership, Continues Improvement, Employee Fulfillment, 

Internal or External Cooperation and Customer Focus however, the rest 29.607% were explained by rests.  

These variables were so taken as the independent/explanatory variables for multiple regression models to check 

the relationship of constructs of TQM. 

Similarly, out of total of 9 variables, 76.842% of variability was explained by two latent 

components/factors such as level of product/service quality and level of satisfaction for employee and customers 

whereas the rest 23.158% are explained by the rest factors as shown in table 4.9. Hence, these two variables 

were considered as the latent dependent or response variables of TQM constructs in multiple regressions. 

Finally, according to results of multiple linear regression models both level of satisfaction and 

product/service quality had statistically significant positive relationship with leadership, continuous 

improvement and employee fulfillment. Whereas, surprisingly customer focus was negatively related with level 

of product/service quality and also it was not significantly associated with both level of satisfaction and 

product/service quality. This perhaps happened due to the exclusion of some important and relevant variables in 

the model.    

Moreover, according to the results of binary logistic regression model, the existence of TQM practice is 

positively associated with all independent variables except employee fulfillment dummy variable two 

“employee is complete” relative to the reference level “employee is not full”  which is negatively related with it. 

Furthermore, except three dummy variables i.e., period(2) which is long period of working experience of the 

colleges (𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 0.084) , availability of internal/external cooperation(Yes) (𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 0.417) and 

quality improvement counsels(Yes) (𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 0.192)  all the rest variables have statistically significant 

association with existence of TQM practice. 

Similarly, the existence of level of latent response product/service quality is positively associated with 

all independent variables except two dummy variables medium period of work experience of the colleges (-

0.266(0.282)) relative to the reference level i.e.; “short period of work experience” and employee fulfillment 

dummy variable two, this is employee is complete (-0.127(0.238)) relative to the reference level “employee is 

not full” which are negatively related with it. Furthermore, except three variables i.e.; leadership with dummy 

variables long-range orientation, coaching management style and Clarity of vision (P-values =0.024, 0.007, 

0.014) respectively, continuous improvement (P-value=0.035) and employee fulfillment with dummy variable 

partially full (P-value=0.040) are statistically significant relative to their respective reference levels Plan and 

implement change, No, and not full respectively all the rests are statistically insignificant  

Finally, After passing many procedures the results and discussions of this paper elaborated that the 

strength of the relationship between latent dependent variables level of product/service quality and satisfaction 

with latent independent variables suggests that TQM practitioners should place more importance on leadership, 

continuous improvement, internal/external cooperation, employee fulfillment and customer focuses if they wish 

to see a subsequent increase in product/service quality and satisfaction of employees and customers or students. 
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This study was not limited only on statistical evidence but also empirical study was incorporated by 

reviewing the literatures and related documents of different colleges in order to assess the efficacy and adequacy 

of TQM on performance. 

6.2.  Recommendations 

Based on the results and discussions the following ideas are recommended. 

As an appropriate and relevant data directly related to the qualities and nature of   the research, in the 

case of limited quality data, the associations of factors or covariates with outcome variables could not be 

assessed. Regarding data collection, special efforts are needed to get data of better quality.  

The leaders of colleges should update their activities within short time in order to check whether their 

management system is going in good track or not.  

All TQM practitioners should place more emphasis on the performance and implementation than 

simple draft. So they can evaluate their TQM efficacy and effectiveness on performance.  

Generally, continuous evaluation of TQM on performance is highly recommended in order to sustain 

their implementations. 

6.3.  Limitations 

The investigation was intended to identify the relationship of constructs of TQM in brief however; there were a 

lot of constraints starting form data collection up to the end of the works. Some of them are listed here below: 

 As sample size was large enough it was difficult to print, copy, distribute and collect the questionnaire for 

individual respondents. 

 The respondents were not available at exact time and it credits cost and time crisis. 

 Some variables were not included in the models due to financial and time constraints and that in turn might 

have been negative effect in the work.  

 Generally these are some of the several constraints and limitations. 
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Table 4.1 Frequency Distribution of the respondents of each college 
                                                       Type of college 

                       Private                 Governmental Total 
Count Row 

N % 

Table 

N % 

Column 

N % 

Count Row 

N % 

Table 

N % 

Column 

N % 

Count Table 

N % 

Sex  Female 46 37.7 12.6 33.6 76 62.3 20.8 33.3 122 33.4 

Male 91 37.4 24.9 66.4 152 62.6 41.6 66.7 243 66.6 
Total 137 37.5 37.5 100.0 228 62.5 62.5 100.0 365 100.0 

Age of 
respondents 

<21 50 41.3 13.7 36.5 71 58.7 19.5 31.1 121 33.2 

21-30 76 39.6 20.8 55.5 116 60.4 31.8 50.9 192 52.6 

31-40 7 21.9 1.9 5.1 25 78.1 6.8 11.0 32 8.8 

41-50 1 10.0 0.3 0.7 9 90.0 2.5 3.9 10 2.7 

>50 3 30.0 0.8 2.2 7 70.0 1.9 3.1 10 2.7 
Total 137 37.5 37.5  228 62.5 62.5 100.0 365 100.0 

Year of stay 

in the 
college 

Short 50 36.5 13.7 36.5 87 63.5 23.8 38.2 137 37.5 

Medium 44 43.6 12.1 32.1 57 56.4 15.6 25.0 101 27.7 

Long 43 33.9 11.8 31.4 84 66.1 23.0 36.8 127 34.8 

Total 137 37.5 37.5 100.0 228 62.5 62.5 100.0 365 100.0 

Position of 

the 

respondents  

Customer/Student 129 38.7 35.3 94.2 204 61.3 55.9 89.5 333 91.2 

Employee 8 25.0 2.2 5.8 24 75.0 6.6 10.5 32 8.8 
Total 137 37.5 37.5 100.0 228 62.5 62.5 100.0 365 100.0 

 

Table 4.2 Frequency Distribution of the positions of respondents in each college 
Colleges                                 Position of the respondents in the college 
            Customer/Student                             Employee  Total 

Count Row N 
% 

Table N 
% 

Column N 
% 

Count Row N 
% 

Table 
N % 

Column N 
% 

Count Table N 
% 

College ID 

indicated 

GC1 70 90.9% 19.2% 21.0% 7 9.1% 1.9% 21.9% 77 21.1% 

GC2 27 87.1% 7.4% 8.1% 4 12.9% 1.1% 12.5% 31 8.5% 

GC3 43 86.0% 11.8% 12.9% 7 14.0% 1.9% 21.9% 50 13.7% 

GC4 61 92.4% 16.7% 18.3% 5 7.6% 1.4% 15.6% 66 18.1% 

GC5 3 75.0% 0.8% 0.9% 1 25.0% 0.3% 3.1% 4 1.1% 

Subtotal 204 89.5% 55.9% 61.3% 24 10.5% 6.6% 75.0% 228 62.5% 

PC1 34 89.5% 9.3% 10.2% 4 10.5% 1.1% 12.5% 38 10.4% 

PC2 54 98.2% 14.8% 16.2% 1 1.8% 0.3% 3.1% 55 15.1% 

PC3 12 92.3% 3.3% 3.6% 1 7.7% 0.3% 3.1% 13 3.6% 

PC4 18 94.7% 4.9% 5.4% 1 5.3% 0.3% 3.1% 19 5.2% 

PC5 11 91.7% 3.0% 3.3% 1 8.3% 0.3% 3.1% 12 3.3% 

Subtotal 129 94.2% 35.3% 38.7% 8 5.8% 2.2% 25.0% 137 37.5% 
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Total 333 91.2% 91.2% 100.0% 32 8.8% 8.8% 100.0% 365 100.0% 

 

Table 4.3 Frequency Distribution of the respondents‟ opinion on Practice of TQM and Product and or/Service 

Quality of their college 
 Type of college 

Private Governmental 

Count Row N 
% 

Table 
N % 

Column 
N % 

Count Row N 
% 

Table 
N % 

Column 
N % 

Count Table N 
% 

TQM 
Practice 

No 48 42.5% 13.2% 35.0% 65 57.5% 17.8% 28.5% 113 31.0% 

Yes 89 35.3% 24.4% 65.0% 163 64.7% 44.7% 71.5% 252 69.0% 
Subtotal 137 37.5% 37.5% 100.0% 228 62.5% 62.5% 100.0% 365 100.0% 

Product 
or service 

quality 

No 63 38.4% 17.3% 46.0% 101 61.6% 27.7% 44.3% 164 44.9% 

Yes 74 36.8% 20.3% 54.0% 127 63.2% 34.8% 55.7% 201 55.1% 

Subtotal 137 37.5% 37.5% 100.0% 228 62.5% 62.5% 100.0% 365 100.0% 

Total 137 37.5% 37.5% 100.0% 228 62.5% 62.5% 100.0% 365 100.0% 

 

Table 4.4 The respondents‟ opinion on availability of CI, cooperation and QIC in their colleges. 
                                 Type of college  

                  Private                Governmental  Total 

Count Row 
N % 

Column 
N % 

Table 
N % 

Count Row 
N % 

Column 
N % 

Table 
N % 

Count  
 

Table 
N % 

 
 

Continuous 
improvement  

No 122 36.3% 89.1% 33.4% 214 63.7% 93.9% 58.6% 336  92.1%  

Yes 15 51.7% 10.9% 4.1% 14 48.3% 6.1% 3.8% 29  7.9%  

Internal /External 
Cooperation  

No 83 40.9% 60.6% 22.7% 120 59.1% 52.6% 32.9% 203  55.6%  

Yes 54 33.3% 39.4% 14.8% 108 66.7% 47.4% 29.6% 162  44.4%  
Quality 

improvement 

Counsel  

No 44 38.6% 32.1% 12.1% 70 61.4% 30.7% 19.2% 114  31.2%  

Yes 93 37.1% 67.9% 25.5% 158 62.9% 69.3% 43.3% 251  68.8%  
Total 137 37.5% 100.0% 37.5% 228 62.5% 100.0% 62.5% 365  100.0%  

 

 

Table 4.5 The respondents‟ opinion on kind of leadership and employee fulfillment in colleges. 
 Type of college  

Private Governmental  Total 

Count Row N 

% 

Column N 

% 

Table N 

% 

Count Row N 

% 

Column N 

% 

Table N 

% 

Count Table N 

% 

KOL CV 47 37.3% 34.3% 12.9% 79 62.7% 34.6% 21.6% 126 34.5% 

LRO 26 30.2% 19.0% 7.1% 60 69.8% 26.3% 16.4% 86 23.6% 

CMS 22 40.0% 16.1% 6.0% 33 60.0% 14.5% 9.0% 55 15.1% 

EMEMP 18 35.3% 13.1% 4.9% 33 64.7% 14.5% 9.0% 51 14.0% 

PIC 24 51.1% 17.5% 6.6% 23 48.9% 10.1% 6.3% 47 12.9% 
EMF Not Full 24 46.2% 17.5% 6.6% 28 53.8% 12.3% 7.7% 52 14.2% 

Partially 

Full 

62 35.2% 45.3% 17.0% 114 64.8% 50.0% 31.2% 176 48.2% 

Complete 51 37.2% 37.2% 14.0% 86 62.8% 37.7% 23.6% 137 37.5% 

Total 137 37.5% 100.0% 37.5% 228 62.5% 100.0% 62.5% 365 100.0% 

 

Table 4.6 Binary Logistic Regression for Practice on TQM 
                                                   Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 95% C.I.for EXP(B) 

      Lower Upper 
                Constant -1.469 0.570 6.654 1 0.010 0.230   

Step 1a TypeC(1) 0.924 0.352 6.890 1 0.009 2.520 1.264 5.024 

Period(1) 1.150 0.335 11.797 1 0.001 3.158 1.638 6.087 

Period(2) 0.942 0.546 2.976 1 0.084 2.566 0.880 7.485 

KOL(1) 0.872 0.430 4.112 1 0.043 2.392 1.030 5.556 

KOL(2) 1.707 0.499 11.680 1 0.001 5.510 2.071 14.662 

KOL(3) 1.334 0.479 7.747 1 0.005 3.794 1.484 9.704 

KOL(4) 0.931 0.403 5.345 1 0.021 2.538 1.152 5.590 

CI(1) 1.156 0.561 4.242 1 0.039 3.176 1.057 9.538 

Cooperation(1) 0.211 0.260 0.660 1 0.417 1.235 0.742 2.053 

QIC(1) 0.375 0.287 1.705 1 0.192 1.455 0.829 2.556 

Employee(1) 1.646 0.639 6.636 1 0.010 5.184 1.482 18.129 

Employee(2) -1.029 0.266 14.963 1 0.000 0.358 0.212 0.602 

 

Table 4.7 Binary Logistic Regression for Product and /or Service Quality 
                                                            Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 95% C.I.for EXP(B) 
      Lower Upper 
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               Constant -1.385 0.620 4.993 1 0.025 0.250   

Step 1a TypeC(1) 0.001 0.283 0.000 1 0.996 1.001 0.575 1.745 

Period(1) -0.266 0.282 0.894 1 0.344 0.766 0.441 1.331 

Period(2) 0.112 0.477 0.055 1 0.814 1.119 0.439 2.850 

KOL(1) 0.887 0.393 5.104 1 0.024 2.428 1.125 5.240 

KOL(2) 1.162 0.428 7.367 1 0.007 3.198 1.381 7.403 

KOL(3) 0.837 0.427 3.836 1 0.050 2.310 0.999 5.338 

KOL(4) 0.915 0.372 6.038 1 0.014 2.496 1.203 5.179 

CI(1) 0.876 0.415 4.453 1 0.035 2.400 1.064 5.413 

Cooperation(1) 0.112 0.222 0.256 1 0.613 1.119 0.724 1.730 

QIC(1) 0.044 0.238 0.034 1 0.854 1.045 0.656 1.665 

Employee(1) 0.723 0.351 4.230 1 0.040 2.060 1.035 4.102 

Employee(2) -0.127 0.238 0.287 1 0.592 0.881 0.553 1.403 

 

Table 4.8. Test of goodness and Model summary 

 

 

Table 4.9 The Total Variance Explained by Five Constructs of TQM (Independent variables) 
                           Total Variance Explained(For Independent Factors) 

Component                    Rotation Sums of Squared Loadings 

Total % of Variance Cumulative % 

1 3.657 18.284 18.284 

2 3.546 17.730 36.014 

3 2.654 13.271 49.285 

4 2.207 11.034 60.319 

5 2.015 10.074 70.393 

                   Total Variance Explained(For Dependent Variables) 

Component Rotation Sums of Squared Loadings 

Total % of Variance Cumulative % 

1 3.833 42.586 42.586 

2 3.083 34.256 76.842 

Extraction Method: Principal Component Analysis. 

 

Table 4.11 Multiple Linear Regression model for Satisfaction 
Predictors Coefficients(𝛽) SE t p-value 95% CI 

     Lower Upper 

Constant 0.003 0.111 0.025 .980 -0.220 0.225 

CType(Gov‟tal) -0.006 0.159 -0.035 0.972 -0.324 0.313 

Leadership 0.249 0.079 3.135 0.003 0.090 0.407 

    CI 0.274 0.079 3.457 0.001 0.115 0.432 

Employee  0.681 0.078 8.694 0.000 0.525 0.838 

Cooperation 0.080 0.078 1.024 0.310 -0.076 0.237 

Customer Focus 0.020 0.084 0.245 0.807 -0.147 0.188 

Model Summary 
Model Correlation 

Coefficient(r) 

Coefficient of 

Determination(𝑅2) 

Adjusted R-

Square 

Standard Error of the 

Estimates 

 0.783 0.614 0.577 0.6504 
ANOVA 

Model Sum Squares 
(SS) 

DF Mean 
Square(MS) 

F P-Value(Sig.) 

Regression 42.348 6 7.058 16.684 0.000 

Residual  26.652 63 0.423   

Total 69.000 69    
 

 

Table 4.12 Results of Multiple Linear Regression model for Products & service Quality 
Predictors Coefficients(𝛽) SE t p-value 95% CI 

Omnibus Tests of Model Coefficients 

 TQM Practice Product/Service Quality 
Chi-square df Sig. Chi-square df Sig. 

Step 
1 

Step 78.618 12 0.000 19.813 12 0.071 

Block 78.618 12 0.000 19.813 12 0.071 

Model 78.618 12 0.000 19.813 12 0.071 

Model Summary 

Step  -2 Log 

likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

-2 Log 

likelihood 

Cox & Snell 

R Square 

Nagelkerke 

R Square 
1  373.085a 0.194 0.273 482.427a 0.053 0.071 

Hosmer and Lemeshow Test 
Step  Chi-square df Sig.  Chi-square df   Sig. 
1  12.001 8 0.151 3.861 8 0.869 



Assessment of the Effective total quality management on performance at selective colleges in Tigray.. 

DOI: 10.9790/487X-1808045684                                          www.iosrjournals.org                                   83 | Page 

     Lower Upper 
Constant 0.022 0.121 0.184 0.855 -0.220 0.265 

CType(G) -0.045 0.175 -0.255 0.799 -0.395 0.305 

Leadership 0.413 0.105 3.927 0.000 0.203 0.623 

CI 0.285 0.086 3.323 0.001 0.114 0.456 

Employee  0.663 0.085 7.818 0.000 0.494 0.833 

Cooperation 0.226 0.105 2.152 0.035 0 .016 0.436 

Customerfocus -0.095 0.085 -1.123 0.266 -0.264 0.074 

Model Summary 

Model Correlation 
Coefficient(r) 

Coefficient of Determination(𝑅2) Adjusted R-
Square 

Standard Error of the 
Estimates 

 0.741 0.549 0.506 0.7030 

ANOVA 
Model Sum Squares 

(SS) 
DF Mean Square(MS) F P-Value(Sig.) 

Regression 37.869 6 6.312 12.773 0.000 

Residual  31.131 63 0.494   

Total 69.000 69    

 

Table C.1 descriptive statistics original variables 
Descriptive Statistics 

 Mean Std.  N 

Senior administrators share similar beliefs about the future direction of this college 3.27 2.119 70 

Activities and investments that have long-term benefits receive little support from senior 
administrators 

3.40 1.244 70 

Employees have the opportunity to share in and are encouraged to help the college implement 

change 

3.36 1.240 70 

Administrators and supervisors rarely allow employees to take necessary actions on their own 3.84 1.293 70 

Senior administrators anticipate change and make plans to accommodate  3.24 1.122 70 

This college encourages continual study and improvement of all its products, services, and 

processes 

3.74 2.005 70 

Employees usually don‟t get an opportunity to suggest changes or modifications to existing 

processes 

3.40 1.279 70 

Many of our services have been improved in the recent past 3.16 1.337 70 

This college has received recent compliments and recognition for improving its services and 

processes 

3.19 1.322 70 

My work duties and responsibilities contribute little to satisfying my need to create quality 

services 

3.36 1.694 70 

 Employees in this college are dedicated to their jobs 3.83 1.494 70 

Administrators and supervisors create a work environment that encourages employees to 

perform to the best of their abilities 

3.83 1.606 70 

Administrators, supervisors, and employees from different departments work independently to 

achieve their own department‟s goals 

3.76 1.959 70 

In this college, teamwork is common 3.00 1.445 70 

In this college, everyone participates in improving our products, services, and processes 3.16 1.538 70 

Senior administrators look at the “whole picture” when they make decisions 3.31 1.602 70 

Senior administrators insist on accuracy and reliability of all information and communications 

within the college 

3.27 1.541 70 

Our processes and activities are centered on satisfying our customers 4.14 1.875 70 

Administrators and supervisors encourage activities that improve customer satisfaction 3.21 1.710 70 

Senior administrators behave in ways that lessen the importance of our customers 3.04 1.637 70 

Our services usually have some kind of mistakes, defects, or errors. 3.70 1.747 70 

 

Table C.2 Factor analysis result for rotated component Matrix for independent variables 
Rotated Component Matrixa  

 Component  

1 2 3 4 5  

Senior administrators share similar beliefs about the future direction of 
this college 

.174 -.642 .435 -.020 -.027 

L
ea

d
er

sh
ip

 

Activities and investments that have long-term benefits receive little 

support from senior administrators 

.195 .834 -.136 -.025 -.025 

Employees have the opportunity to share in and are encouraged to help 

the college implement change 

-.087 .854 -.117 .022 .022 

Administrators and supervisors rarely allow employees to take 

necessary actions on their own 

-.039 .820 -.249 -.006 -.005 

Senior administrators anticipate change and make plans to 

accommodate it 

.044 .866 -.059 -.040 .082 

This college encourages continual study and improvement of all its 

products, services, and processes 

-.061 -.037 .008 -.735 .149 

C
o
n

ti
n
u
es

 

Im
p

ro
v

em
e

n
t 

Employees usually don‟t get an opportunity to suggest changes or 

modifications to existing processes 

-.135 -.149 -.107 .755 .182 
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Many of our services have been improved in the recent past .172 -.084 .118 .783 .202 

This college has received recent compliments and recognition for 

improving its services and processes 

.084 .190 .054 .657 -.325 

My work duties and responsibilities contribute little to satisfying my 

need to create quality services 

-.031 -.068 .041 .041 -.800 

E
m

p
lo

y
ee

 

F
u

lf
il

lm
en

t 

 Employees in this college are dedicated to their jobs .007 -.013 -.073 .052 .784 

Administrators and supervisors create a work environment that 

encourages employees to perform to the best of their abilities 

.051 .044 .247 -.035 .698 

Administrators, supervisors, and employees from different departments 
work independently to achieve their own department‟s goals 

-.896 -.088 .033 -.150 .148 

In
te

rn
al

 
o

r 
E

x
te

rn
al

 

C
o
o
p

er
at

io
n
 

In this college, teamwork is common .768 -.066 .125 .036 .118 

In this college, everyone participates in improving our products, 

services, and processes 

.814 -.087 -.100 .015 -.058 

Senior administrators look at the “whole picture” when they make 

decisions 

.830 .152 .013 .059 .108 

Senior administrators insist on accuracy and reliability of all 

information and communications within the college 

.873 -.069 .064 -.063 .062 

Our processes and activities are centered on satisfying our customers .049 -.229 .911 .016 .007 

C
u

st
o
m

er
 F

o
cu

s 

Administrators and supervisors encourage activities that improve 

customer satisfaction 

.033 .112 -.879 -.027 -.039 

Senior administrators behave in ways that lessen the importance of our 
customers 

.038 .110 -.823 -.114 .034 

Our services usually have some kind of mistakes, defects, or errors. .081 -.318 .802 -.151 .131 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 

 

a. Rotation converged in 6 iterations. 

 

 

 

 

Table C.3 Factor analysis result for rotated component Matrix for dependent variables 
Rotated Component Matrixa  

 Component Constructs of TQM Variables 

1 2 

Our services usually have some kind of mistakes, defects, or errors. -.245 -.880 
P

ro
d
u

ct
 

o
r 

S
er

v
ic

e 

Q
u

al
it

y
 Our services have all necessary parts, features, or elements .172 .826 

Our services meet customers‟ requirements .549 .676 

 This college doesn‟t develop new ideas or methods in its services .447 .765 

Satisfaction results show improvement over time -.910 -.206 

C
u

st
o
m

er
 

an
d
 

E
m

p
lo

y
ee

s 

S
at

is
fa

ct
io

n
 

This college lacks a process to provide satisfactory responses to inquiries .826 .219 

This college has processes in place to listen to and resolve complaints .666 .487 

This college has very low employee turnover .795 .408 

Employees file very few complaints against administration in this college .811 .303 

Extraction Method: Principal Component Analysis.  
 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 3 iterations. 

 
 


