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not been accompanied by corresponding quality 

standards. Several studies have observed  the 

inadequacies in both quality and quantity of 

Engineering Education-while a 2005 NASSCOM 

report foresaw shortage of 500,000 knowledge 

workers by 2010, the U R Rao Committee has 

projected that India needs well over 10,000 PhDs and 

twice as many M Tech degree holders for meeting its 

Research and Development (R&D) needs (FICCI, 

2013). However, commenting on quality, the 

aforementioned NASSCOM report shows that the 

multinational companies find only 25 percent of 

Indian engineers employable in the IT sector. Other 

studies have also raised concerns that the quality of 

IT services in specific and the firms in general may 

stagnate because of the poor quality of technical 

skills of the of the employees. Consequently, the 

response from the industry regarding the job 

preparedness of the engineering graduates has been 

very poor and about three-quarters of India's 

technical graduates are considered inadequately 

skilled and therefore unemployable by India's high-

growth global industries (Anand, 2011). It is on such 

counts that the quality of technical education in 

India has often been found to be inadequate 

especially in comparison with the United States. 

Making such a comparison, scholars have discussed 

the poor opinion that employers have of the quality 

of engineering graduates in the BRIC countries 

concluding that the overall competitiveness of India 

was nowhere near such countries as the United 

States (Blom, et al 2011).

The recent and enormous increase in engineering 

graduates from India makes it important to asses if 

the quality of such education and the professionals it 

produces is globally comparable or competitive. 

This is of interest as countries like India have been 

producing graduates in technical education from 

both elite and non-elite institutions resulting in a 

range of quality. While some of the colleges are 

recognized as institutes of excellence with 

impressive faculty and student profile, there are 

several that do not meet the requisite quality 

standards.  

In this context, a Total Quality Management (TQM) 

based approach offers interesting possibilities to 

understand the quality of Engineering Education. 

Total Quality Management is an approach of 

managing the whole to achieve excellence. It is 

defined both as a philosophy and a set of guiding 

principles that represent the foundation of a 

continuously improving organization. It is the 

application of methods and human resources to 

improve all the processes within an organization so 

as to enhance present and future efficiency and 

productivity. The approach, with a focus on 

stakeholders provides an important lens to look at 

the important aspects of quality such as 

communication, leadership and commitment of the 

management. Customer-orientation, Total 

stakeholder involvement, Process-centered, 

integrated systems, Strategic and systematic 

approach, Continual improvement, Fact-based 

decision makingand Communications. These 

elements are important components of TQM and 

represent the fundamental principles on which 

organizations committed to TQM are expected to 

operate.

REVIEW OF LITERATURE
Some of the important issues concerning the quality 

of engineering education in India faces: curriculum 

and its delivery, low financial allocation per student, 

inadequate infrastructure, Quality of faculty, 

number of faculty members per student, 

management issues pertaining to institutions, 

limited research resulting in too few publications, 

student perspective and industry interaction 

(Loyalka, et al 2013; MHRD, 2011 Carnoy 2013; 

National Knowledge Commission, 2009). 

It is important to note that these concerns are not 

new. Close to two decades back, Jain et al (2000) in 

their paper discussing the lacunae in the present 

technical education system in India based on 

understanding of the technical education scenario 

had recommended skill development, with regard 

to industry-academia interaction, academic audits, 
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INTRODUCTION
In the last two decades, India has witnessed an eight-

fold increase in the number of institutions imparting 

Engineering Education at the undergraduate level. 

According to the estimates of the Eleventh Five year 

plan, the country is expected to be home to a skilled 

workforce of 500 million by 2022 (Planning 

Commission, 2007). The Plan also focuses on 

expansion proposing establishment of 30 new 

universities. Further, as per the plan, eight new 

Indian Institute of Technology (IITs), seven new 

Indian Institute of Management (IIMs), 20 new 

Indian Institute of Information Technology (IIITs), 

five new Indian Institutes of Science, two Schools of 

Planning and Architecture, 10 National Institute of 

Technology (NITs), 373 new degree colleges and 

1000 new polytechnics are to be established 

(National Knowledge Commission, 2009). A good 

number of these institutes have already been set up 

and the rest are under establishment. Between 2009 

and 2011, the elite technical institutions recorded a 

55 percent increase in seats from 90,513 to 140,000 

(Loyalka et al, 2013).The growth in number of non- 

elite institutions and the seats therein has been much 

more.

However, there are concerns regarding the quality of 

Engineering Education imparted. Existing studies 

point to growing skill gaps resulting not just in 

unemployment but also in employer dissatisfaction 

(Latitude Group, 2013). The growth in numbers has 

India is in a state when it is trying to be a global 

manufacturing hub and it also trying to develop itself as a 

knowledge economy with skilled manpower. Ambitious 

programs like Make in India can be successfully 

implemented only by having skilled and qualified 

manpower. For this purpose it is very essential that our 

engineers, are able to contribute towards the 

manufacturing processes meeting the global standards. 

However, while the number of institutions has grown 

substantially - both in the categories of public and private 

engineering colleges, there is a concern regarding the 

quality of education imparted. A Total Quality 

Management based approach, that has been applied to 

Higher Education internationally, can provide important 

pathways in enhancing quality in Engineering 

Education.

Keywords: Engineering Education, Quality of 

Education, Total Quality Management
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information systems and filling faculty vacancies. 

However given the similar issue persist till date and 

in greater magnitude due to sudden increase in the 

number of colleges, new approaches have become 

necessary. 

Tiwari (2000) in his paper on Total Quality 

management in Technical Institution had enlisted 

the main messages from the though leaders of TQM 

to set the visions for embedding quality assurance 

initiatives in technical education. 

Achintya and Mishra (2000) in their paper titled 

quality Assurances in Engineering Education while 

mapping the trajectory and evolution of Engineering 

education had also expressed their concerns about 

the falling quality of such education and steered 

attention towards the need to address the same. Bhat 

(2000) in  a perspective paper on quality of education 

in technical institutions identified the teachers as the 

driving force of Engineering education and focused 

on creating opportunities of their professional 

growth. The author identified four phases for 

ensuring quality standards: 1) Providing the vision, 

2) Management Action 3) Increasing participation 

and 4) Business alignment   

Naik (2000) in his paper on internationalisation of 

higher education also talks about competitiveness of 

Indian engineers globally. Emphasising the need to 

upgrade the quality substantially, he emphasises on 

the need for creating research facilities, incubation 

centres and technology transfer centres. Comparing 

the educational scenario of India with that of the 

developed countries, the author argues that 

investment in Engineering Education with a focus 

on research and development while appearing to be 

expensive, yields significant dividends that can 

actually propel the growth of the country.  He 

emphasises that such education should not be 

starved of funds so that India can be a proactive 

participant in the global knowledge society.

One of the approaches tried has been the Balanced 

Scorecard ( BSC ) system. Venkatesh and Datta  

(2007) based on their review paper discuss the BSC 

concept and assess the ways in which it should be 

applied to higher education programs/ institutions 

in the Indian context. BSC approach offers an 

institution to formulate a cascade of measures to 

translate the mission of knowledge creation, sharing 

and utilization into a comprehensive, coherent, 

communicable and mobilizing framework for 

external stakeholders and for one another. However, 

in the absence of evidence of the application of BSC 

to the educational institutional domain in India, it is 

difficult to comment on its suitability.

While TQM in Engineering Education is not new, 

many educational institutions in the developed 

countries follow some or most of the principles 

without explicitly calling it TQM. Existing studies 

have indicated the use of TQM perspective for and 

assessment of the quality of education with specific 

reference to higher education (Sahney et al, 2004). 

Research also point to the need for higher quality in 

Engineering Education and the possibilities that 

TQM offers in this regard ( Mahapatra and Khan, 

2006; Sahu et al 2008). While there have been some 

attempts to use TQM to education in the West (Winn 

and Green, 1998), such efforts are at a very 

preliminary stage in India. Also, the existing studies 

are yet to consider a stakeholder satisfaction 

oriented approach to Engineering Education.

Given this context, an extensive literature review 

was carried out focusing on the following five 

themes - 

• Identification of components of TQM for 

technical education

• Accreditation for Quality Improvement

• Leadership and Management Commitment to 

Quality

• Stakeholder focus

• Industry interaction

Table 1 presents the summary of the key concepts, 

authors and key ideas around TQM in Higher 

Education with specific reference to Engineering 

Education
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Concept

Management approach to 
Higher Education

Components of TQM

Leadership and 
Management Commitment

Accreditation

Stakeholder Engagement

Industry Interaction

Barriers to TQM 
Implementation

Table 1: TQM in Engineering Education: Key Ideas

Authors

Winn and Green, 1998; Sahney et al, 
2004; Mahapatra and Khan, 2006; 
Sahu et al 2008;

Lagrosen, 2004 Sakthivel and 
Rajendran, 2005; Begum et al, 2010 
Senthilkumar and Arulraj, 2010
Sahu et al, 2013

Sohani and Sohani 2011; Ola 2013; 
Sudha, 2013

Bhat 2000, Natarajan, 2000; Sudha, 
2013; Das et al (2014); Thandapani, 
2010

Alridge and Rowley, 1998; Wills and 
Taylor, 1999;  Chua 2004;Khanna, 
2012; Masood, 2007; Gulbarga et al, 
2012a; Efthimia , 2006; Sudha, 2013

Nair and Banerjee, 1982; Bansal and 
Singh, 2000Jain, 2000; Murthy, 2002;  
GoI, 2009;  MHRD, 2011; Gulbarga et 
al, 2012a; Gulbarga et al, 2012b; 
FICCI, 2013;  Loyalka, et al 2013; 
Carnoy 2013;

Grant et al 2002; Talib F, 2011; 
Brookers and Becket (undated web 
publication) 

Key ideas

Total Quality management approach to Higher Education

5-C TQM Model in engineering institutions of India focused on 
management commitment, course delivery, campus facilities, 
courtesy and customer feedback and improvement.
Identification of 27 components reiterating positive relationship 
between TQM dimensions and institutional performance 

Top management has to be involved and provide leadership to the 
process of quality enhancement

Indicators of accreditation around stakeholders
self-evaluation mechanisms for the higher educational institutions.

Need to identify and engage with different set of stakeholders 
including management, faculty, industry and students

Need for greater and regular industry interaction
Fellowship and Exchange programmes between industries and 
technical education institutions
Universities as incubators of ideas for the industries with shared 
research spaces 
Dynamic curriculum based on changing industry needs

Challenges pertaining to the implementation of quality models 
especially those concerning performance quality
Two levels of problems- at the level of Top management with low 
levels of commitment to high quality and at the level of Human 
Resources with high attrition of managers  
Focus of TQM more towards non academic and Managerial 
functions 
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Identification of components of TQM for 

technical education

One of the early studies that attempted to use quality 

model to Higher Education was was carried out by 

Lagrosen et al (2004) who use student interviews 

with Swedish and Austrian students to capture their 

perspective on quality. The researchers used a 

questionnaire to developed based on in depth 

interview with students to elicit response from 448 

students on components of quality that they 

considered important.  Against these components, 

the student perspective on what they considered 

most important for quality was mapped and 

differences in responses documented across 

different groups of students. This elicited that 

Corporate collaboration, Information and 

responsiveness,  courses offered, internal 

evaluations, computer facilities and library 

resources. Though the study was limited in terms of 

engaging with only students, it elicited important 

dimension concerning one of the most important 

stakeholders.

Sakthivel and Rajendran (2005) in their research on 

the implementation of TQM and students' 

satisfaction regarding academic performance based 

on a sample study of students from ISO and non-ISO 

engineering institutions from South India have 

looked at developing models of TQM variable for 
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academic excellence. They study reiterates the 5-C 

Total Quality Model of academic excellence in 

engineering institutions of India with a focus on 

commitment of top management, course delivery, 

campus facilities, courtesy and customer feedback 

and improvement. However, it is important to 

undertake similar research across various categories 

of institutions. 

Begum  et al (2010) in an empirical study of total 

quality management in engineering educational 

institutions of India explore the management 

practices in engineering educational institutions in 

India. Identifying 27 critical factors of quality 

management, they conclude that there is a positive 

relationship between TQM dimensions and 

institutional performance in term of quality of 

education.

Senthilkumar and Arulraj (2010) in their 

engagement with quality in higher education with 

specific reference to placement have collected data 

comprising six sections covering Teaching 

Methodology (TM), Environmental Change in Study 

Factor (ECSF), Disciplinary Measures, Placement, 

Service Quality, Satisfaction level. Data were 

collected from final-year students of higher 

educational institutions across Tamil Nadu. Based 

on their study, they propose service quality 

measurement (SQM-HEI) model. Specifically, they 

emphasize that quality of education depends on the 

quality of faculty teaching, physical resources and 

infrastructure and a range of Disciplines that 

facilitates the creation of a diverse set of students and 

also improves placement prospects.

Sahu  et al (2013) undertake a review of existing 

literature to identify critical factors that can facilitate 

use of TQM and other quality enhancement models 

in education to improve the quality of higher 

education. Based on their content analysis, they 

conclude that adoption of TQM in technical 

universities need a dedicated approach that take into 

account certain critical factors. These include 

Repositioning of the Senior Management (with a 

focus on vision, commitment, resource allocation, 

etc), infrastructure including appropriate R&D 

space, good ambience, libraries and classroom 

environment;  intermittent development and 

alteration of curriculum  with a focus on teaching 

methodology, student teacher ratio and R&D and 

technical education , excellence  training , 

development and placements with a focus on skills 

and related competencies of the students and their 

communication skills. 

Leadership and Top Management 

Commitment 

Based on their study conducted with the objectives 

of developing a quality based structural framework 

of education system in higher education in India, 

Sohani and Sohani, 2011,  have engaged in 

identification, sequencing, categorizing and 

prioritizing quality characteristics into a systematic 

model. In doing so the authors have emphasized on 

the role of the top management. They have discussed 

that leadership with vision and effective allocation 

and financial management plays critical role in 

setting up management system for higher education, 

leading to overall improvement of quality.

Ola (2013) in his research on Total Quality 

Management (TQM) and continuous improvement 

considers TQM as a philosophy seeking to integrate 

all organizational functions. Using the TQM 

principles and Baldridge model based on European 

Federation for Quality Management (EFQM) model 

of business excellence framework, he emphasizes 

that top management should be involved in the 

application of quality and all employees should 

participate.  He also identifies the key principle of 

TQM as management commitment, employee 

empowerment, fact based decision making, 

continuous improvement and customer focus.

Sudha (2013) based on her study with faculty 

members across Higher Education institution has 

also reinforced the importance of the commitment of 

the top management emphasizing on their role in 

reflection and self-evaluation. 

Accreditation for Quality Improvement

Natarajan (2000) in his research on the role of 

accreditation in promoting quality assurance of 

technical education emphasized the importance of 

accreditation and objective parameters on 

accreditation. In doing this, he proposes to have 

develop indicators of accreditation around 

stakeholders, a key focus on the TQM approach.  The 

paper emphasis the significance of accreditation of 

institutes for promoting the quality assurance of 

technical education and demonstrating impact 

through indicators around student, faculty and 

institutional quality. 

Bhat (2000) also focuses on the role of accreditation 

for ensuring quality in technical education. He 

emphasises that accreditation helps the stakeholders 

including parents, students and employers to 

identify institutions that meet the standard quality 

indicators. It also plays an important role in terms of 

benchmarking institutions for upgradation. Finally, 

it helps to maintain high standards and encourage 

institutions to move towards excellence through a 

process of continuous improvement.  

Sudha (2013) based on her study involving faculty 

members of educational institutions emphasizes the 

importance of self-evaluation mechanisms for the 

higher educational institutions. She emphasizes that 

such an evaluation should include the top 

management, faculty and students, taking into 

account multiple perspective to arrive at a 

comprehensive understanding of the performance 

of the academic institution with regard to quality.

Das et al (2014) in their study on Multi-criteria 

performance evaluation of Indian technical 

institutions focus on the performance analysis of 

seven premier technical institutions under a multi-

criteria environment, for which a multi objective 

decision making model ( MOORA method) is 

explored. Uses quantitative data, institutions are 

considered as alternatives and measured against six 

attributes. The paper evaluates the output produced 

by institutions and compares them against the 

resources used in doing the same. They emphasize 

on the use of methods like MOORA for ranking of 

institutions and making relative comparisons.

Thandapani et al (2010) in their work on tracing the 

quality journey across organisations and 

engineering educational institutions by a 

comprehensive review of the literature also 

emphasised on the importance of accreditation for 

the modern Engineering Educational Institutions 

(EEIs) from the Accreditation Board for Engineering 

and Technology (ABET)-meeting the required 

stipulations. This would lay the foundation for more 

implementation of quality models. The authors 

emphasise that the industries adopt the ISO 9000 

certification for embedding quality in their 

performance, while the engineering education 

institutions have focused on accreditation for 

meeting quality standards. The authors conclude 

that the Washington accord favours ABET for the 

standardization of the accreditation process and 

should be the core function of modern institutions. 

Stakeholder Focus

Babai KS, Dharmambal (2000) based on their study 

on TQM in Stakeholders from Dr Dharmambal Govt 

Polytechnic, emphasize that the students are the first 

customers of educational institutions and the way 

institutions can align their activities to the 

satisfaction of this customer. Focusing on quality 

creation, rather than on quality control., they 

emphasize that the quality creation consciousness 

and implementation in engineering institutions 

comes through innovation in curriculum 

development,  staff  development,  facil ity 

development and a focus on personality 

development of students, continuous improvement, 

industry interaction and consultancy & research, 

field work orientation approach to complement 

library oriented approach. The paper speaks of 

quality as an organization wide activity which 

involves all stakeholders

Chua (2004) in her paper titled Perception of Quality 

in Higher Education discussed the issues of quality 
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in higher education from a marketing perspective. 

While looking at quality in higher education from 

multiple perspective including those of students, 

parents, faculty members and employers, she 

focuses on quality from a marketing perspective 

with a view to understand the needs of the 

customers of higher education and their 

perceptions.She uses a Input (Selection of students, 

entry requirements) , process (teaching and learning, 

content and delivery, professor's knowledge, 

curriculum, assessments etc) and Output 

(Financially rewarding job, placement, academic 

performance) . The study elicited that that the 

different stakeholders: parents, students, members 

of the faculty and potential / existing employers 

perceived quality differently. While the parents 

view quality as relating to input and output, the 

students perceived quality in terms of educational 

process including  courses and teaching) and 

outputs. The faculty members demonstrated a 

comprehensive understanding of quality relating 

the same to the entire education system. The 

employers perceived quality in terms of skill sets of 

the students, focusing on the output aspect.

Aldridge and Rowley (1998) based on their study of 

the student experience at Edge Hill University 

College, UK use a questionnaire-based survey. 

Focused on the experience of the students covering 

both their personal attributes as well as their 

feedback on the institution, they propose a 

theoretical model that emphasizes the need to 

respond to student dissatisfaction- whether they 

pertain to individual incidents leading to complaint 

or more longer term issues. Emphasizing on the 

issue of quality, they argue that continued 

perception of poor quality leads to disconfirmation. 

They further discuss that disaffirmation occurs 

when student withdraws as an effective member of 

the educational institutional community. This can 

both be through formal withdrawal from the 

institution or manifest in failure. Disaffected 

students also continue to remain in the institution 

while performing poorly, perceiving a lack of other 

options.

Willis and Taylor (1999) in their study to gauge 

employer's perspective on quality based on data 

collected from business organizations emphasize 

that the performance of the employees is not used by 

the   businesses to arrive at decisions regarding the 

quality of institutions of higher education. Rather, 

the emphasis in the work setting is on the kind of 

skills that are required by them. The authors 

emphasize the need to extend the TQM principles to 

teaching and learning processes, administrative and 

operational processes of the colleges.  

Khanna (2012) based on his research using a 

qualitative approach to improvement in technical 

education using Total Quality Management (TQM ) 

concept  has studied the engineering degree and 

diploma  institutions across the country. Based on 

the study, he has emphasized the need to focus on 

the stakeholders like faculty with measures for them 

to improve motivation levels. He also emphasizes on 

the need to focus on the students with greater 

industry based exposure and training. 

On similar lines but in a different country,  Pakistan,  

Masood (2007) based on his application and analysis 

of Total Quality Management in colleges of 

education in Pakistan covers colleges, faculty 

members and students emphasizes the need for 

engineering education to be practical skill oriented. 

Gulbarga et al (2012a) in their review exploring the 

impact of TQM on higher education also focus on 

similar points pertaining to client satisfaction, 

e m p l o y e e  i n v o l v e m e n t  a n d  c o n t i n u o u s  

improvement. In addition, they also lay emphasis on 

a dynamic curriculum for technical education that is 

continuously upgraded based on new developments 

in the field. 

Efthimia (2006) also looks at TQM in technical 

education from a stakeholder perspective. Focusing 

on the process orientation she cautions against 

looking at TQM as a quick fix measure. Focusing on 

the implementation of the TQM approach and the 

challenges therein, she emphasizes the importance 

of leadership with a commitment to quality, 

customer focus, employee empowerment and 

communication.

Sudha (2013) also focuses on the importance of 

stakeholder engagement to understand the level of 

schuss of a TQM approach to technical education. 

Based on a study involving faculty members from 

Technical, management and Pharmaceutical 

education, she emphasizes on the need to create 

synergistic relationship among the stakeholders.

Industry Interaction

Nair and Bannerjee (1982) based on their interaction 

with faculty of IITs and captains of the industries 

examine factors related to technical institutions 

(including IITs) not giving the desired and expected 

outcomes They emphasize that engineering 

education curriculum, instructions and institutions 

are not relevant to the Indian industrial situation, in 

fact, they tend to become theoretical and esoteric. 

Both students and faculty look at options outside 

India and in other areas (publications in foreign 

journals, careers outside India, management 

courses) as options instead of relatively limited 

industry related possibilities in India. Focus on 

indigenous and high quality research, even in IITs, is 

low. To address these issues, the study recommends 

constant industry interactions to keep curriculum 

relevant and practical, increases role of academics in 

industrial establishments, make an engineering 

program flexible by having the first two years 

common and giving choices to specialize in years 3 

and 4, offer a mix of technology and management 

courses . However, the study was largely restricted 

to IITs, a set of premier institutions and undertaken 

in an era when private education in engineering was 

almost non-existent. Also, it does not capture 

student perspective, is largely oriented around the 

perspective of educational institutions and the 

industry.

Bansal and Singh (2000) in their paper on the Role of 

Industry- Institute interaction in Curriculum 

Development had emphasised on the need to greater 

engagement with industries to enhance human 

resource development that is sensitive to the 

growing and sometimes changing needs of the 

industries. Indicating some areas that should see 

greater collaboration, they include R &D support, 

knowledge transfer arrangements, shared facilities 

like computer labs, libraries, scholarship 

arrangements for students, engagement of 

industries in curriculum development and course 

design of the institutions  and managing industry- 

institution collaborative projects.  The authors 

specifically focuses on the engagement for 

curriculum development , given the fast changing 

nature of industrial development and the need for 

the educational institutions to keep pace with such 

changes. The authors suggest greater 'sandwich' 

programmes for student exposure to industrial 

settings, industrial visits, industry based teacher 

training programmes , exchange programmes 

involving teachers and industry personnel and 

summer placements of students to industries. 

Murthy (2002) in his paper on Industry institute 

interaction describe different modes of industry-

academia interaction. He presents an overarching 

view of the Industry-academia interaction based on 

his experience and examples from IIT Delhi. Looking 

at the modes for institute to industry, industry to 

institute and joint activity, he list down the support 

systems required for the same and the benefits of 

implementing these modes. The paper emphasizes 

that the subjects of prime importance to industry are 

in wide variance with what is taught in the 

classrooms. To address these, the following modes 

of interactions are recommended - Student ( visits, 

interactions, internships, projects ), Teachers 

(deputation, expert lectures), Industry (Depute 

personnel for higher education, assign consulting 

jobs, sponsor R&D projects, get industry experts to 

be resource persons and adjunct faculty), Joint 

actions (Consortiums in mission mode, Technology 

transfers, Prototyping, Field trials, International 

linkages) 

Khanna (2012) based on his research using a 

qualitative approach to improvement in technical 
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education using Total Quality Management (TQM) 

has also emphasized on the need to focus on the 

students with greater industry based exposure and 

training. Masood (2007) based on his application and 

analysis of Total Quality Management in colleges of 

education in Pakistan emphasizes the need for 

engineering education to be practical skill oriented. 

Gulbarga et al (2012a) also focus on similar points 

pertaining to continuous improvement laying 

emphasis on a dynamic curriculum for technical 

education that is continuously upgraded based on 

new developments in the field.

Gulbarga et al (2012b) in their study of the 

perception of staff and students on three categories 

of institutions with regards to the quality 

management practices also emphasize the need for 

greater and intense industry-institute interaction.

Barriers to TQM

Despite the many advantages, the TQM approach is 

not without its set of challenges with regard to 

implementation. Based on an Interpretive Structural 

Modeling (ISM) based on a series of interviews with 

experts and desk review of literature  based 

approach to understand the barriers the ways these 

influence one another, Talib (2011) et al  identify 12 

barriers. Classifying these into two broad heads-a) 

those that are of high influence and strategic 

importance including such factors as inadequate 

commitments of the top management, lack of inter-

departmental coordination and b) those pertaining 

to high levels of attrition at the managerial level, 

absence of a culture of regular improvement of 

quality and resistance on the part of the employee to 

any kind of change. Based on their engagement with 

these factors, the authors argue that an attention 

toward these barriers would considerably address 

the barriers to implementation.

Much earlier to this Grant et al (2002) based on their 

review of Higher education institutions in the 

United States had attempted to understand and 

analyze the implementation of quality in US higher 

education through adherence to the management 

framework developed by Mergen  in 2000, 

specifically assessing the three components of the 

model- quality of design, quality of conformance 

and quality of performance in the existing 

institutions . The study elicited that while Quality of 

design and quality of comformance could be found, 

quality of performance was one of the most difficult 

to assessed because of lack of data or lack of access to 

data. An assessment would require an ability to 

scrutinize the performance of alumni over a period 

and across organizations that might be difficult to 

access due to issues pertaining to consent as well as 

confidentiality issues of the organizations.  

An important point raised by Brookers and Becket in 

their review paper that looked at the models 

developed and published in academic journals over 

a ten year period between 1996 and 2006 across 34 

countries pertain to the approach taken by models 

for quality improvement. Questioning a privileging 

of a management approach over a Teaching and 

learning approach to Modelling,  they argue that the 

focus of most models is on industry requirement. 

While they acknowledge the benefits in terms of 

improved results in managerial functions, they 

emphasize that most gains are in the realm of  non 

academic functions end up relegating the academic 

to the second position,,privileging the managerial 

over the academic in Higher Education. They assert 

that institutions of higher learnings Universities 

need to rethink their approach placing academic 

activities at the core of their engagement.

TQM IN ENGINEERING EDUCATION: 

A CONCEPTUAL FRAMEWORK
For the purpose of the present study, TQM in 

Engineering Education is defined as an approach 

that is completely oriented around meeting and 

exceeding the satisfaction of all its stakeholders. As 

such, it is an approach that invokes the proactive 

participation and involvement of all its stakeholders 
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in achieving and sustaining high quality standards 

in Engineering Education. In engaging in the pursuit 

of quality enhancement, it remains process oriented 

and integrates diverse systems within the 

E n g i n e e r i n g  E d u c a t i o n a l  i n s t i t u t i o n s ,  

interconnecting different functional specialties to 

ensure an institutional focus on implementing 

quality enhancement measures. It builds on a 

strategic approach with quality not just as a core 

component but as an area of continual improvement 

for the institution that can be sustained over time 

and supported by a robust evidence and fact -based 

decision making process. 

Conceptualizing TQM variables a 5-C Total Quality 

Model of academic excellence in engineering 

institutions of India has also been developed that 

includes: commitment of top management, course 

delivery, campus facilities, courtesy and customer 

feedback and improvement. Similar framework has 

also been developed for quality values in higher 

education which includes, course design, course 

marketing, student recruitment, induction, course 

delivery, course content, assessment monitoring, 

miscellaneous and tangibles. 

Understanding quality in education from TQM 

perspective, an educational institution may be 

viewed as an open system i.e. management system, 

technical system and social system. It includes 

within it the quality of input in the form of students, 

faculty, supporting staff and infrastructure, the 

quality of processes in the form of the learning and 

teaching activities and the quality of output 

including examination results, employment, 

earning and satisfaction.

This model takes into account some of the general 

principles of TQM like stakeholder satisfaction, 

communication systems and feedback mechanisms, 

it adapts them to the engineering education scenario 

and takes into account specific aspects related to 

engineering education like an up-to-date 

curriculum, a structured way of engaging with 

industry and research focus of faculty.
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Knowledge economy
Creation of new institutions of higher 

education, including engineering education 

Quantity (number of 
institutions imparting 

engineering education)

Quality of 
engineering 
educations  

TQM in 
engineering 
education 

Management commitment Stakeholder focus (Students) 
Dynamic curriculum Skills and employability orientation
Industry interaction Quality and engagement of faculty 

Communication systems Research focus 
Feedback mechanism 

Figure 1 : Conceptual Model of TQM in Engineering Education



CONCLUSION
High quality Engineering Education corresponds to 

a set of requirements: not only is it an aspiration of 

millions of students, it is also the backbone of 

industrial development in the context of India that 

needs a driving force led by a skilled workforce. As 

the country positions itself as a knowledge economy, 

it has seen a tremendous spurt in the number of 

educational institutions, especially, engineering 

colleges. However, there are increasing concerns 

about the quality that makes it important to reflect 

on the nature and content of the growth and the 

direction that it has taken.

It is critically important also to invest heavily in 

enhancing the quality of Engineering Education that 

is presently being imparted. Given that TQM is 

acknowledged as a proven way of enhancing 

quality, it is important to look at its various 

components and indicate ways in which TQM 

principles can be used by the institutions to 

transform their systems and processes. In doing so, 

engineering education institutions have to not only 

progressively integrate the different components 

that the management framework facilitates but also 

look at dynamic ways in which it can evolve to 

continuously meet and indeed preempt the industry 

requirement.  

Engagement with TQM as a conceptual as well as 

management framework for Engineering education, 

therefore, opens up a new visioning for Engineering 

education indicating concrete pathways to enhance 

the quality of such education which is of relevance 

for the entire country.
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