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Abstract: The importance of the education sector, particularly in a professional discipline like engineering studies, is 
increasing day by day in our country. The quantitative growth of the institution in private sector provides smacks of 
attempts to commercialize and this need to be curbed. Nowadays, a major threat in our country is that of brain drain which 
may occur very rapidly in the near future due to attraction of good quality students to foreign universities. It is, therefore, 
necessary for the Indian technical education system to change its face by improving the standards and offer world-class 
quality technical education matching the global standards so as to attract the students to Indian technical educational 
institutions. At present, most of the manufacturing sectors are gaining more benefits by the adaptation of quality concepts 
like TQM, ISO 9001:2000, Six Sigma, Kaizen, 5S and others, which are now being tried in the service sector of education 
also. The aim of this research paper is to study and analyze the integrated TQM practice in technical education.  This work 
starts with background theory and outlines the result of a study conducted on faculty from selected engineering institutions 
in Tamilnadu to obtain a faculty perspective of the integrated TQM practice in their technical institutions. The collected 
data has been analyzed and interpreted by using Statistical Package for Social Sciences (SPSS) like ANOVA and 
correlation analysis. Based on the analysis, useful findings and recommendations have been made. 
Key words: TQM, ISO 9001:2000, Six-Sigma (DMAIC methodology), Integrated TQM, Technical Institutions. 
 
1. INTEGRATED TQM  

      The present scenarios in engineering institutions are 
passing through a critical phase as they are facing a global 
competition. Certain technical institutions in India have 
adopted successfully some quality improvement strategies 
like ISO 9001, Six-Sigma (DMAIC methodology), Lean 
Thinking and TQM. The quality of education is becoming 
important, particularly in engineering institutions.  ISO – 
9000 certification is now not limited only to 
manufacturing sector but also equally acceptable to 
service organizations such as Educational Institutions, 
Hospitals etc. ISO 9000 is a guideline for selection and 
use of the standard on quality management, quality system 
elements and quality assurance. In educational 
institutions, ISO 9001 means quality assurance in 
servicing where the capability of suppliers is demonstrated 
through quality system to the buyers (i.e. parents and 
industry owners). Being an ISO 9000 certified institution, 
satisfying all the accreditation requirements, it looks as a 
right system. Six-Sigma has been considered as a business 
strategy that employs a well-structured continuous 
improvement methodology to tackle process variability 
and drive out waste from the process with the phases 

called DMAIC (Define, Measure, Analyze, Improve and 
Control). The Six-Sigma uses DMAIC methodology as a 
road map for problem solving and process improvement in 
the engineering institution. The core concept of six-sigma 
is to minimize variation in a particular process. At present, 
most of the manufacturing sectors are gaining more 
benefits by adaptation of TQM.  The core concept of 
TQM is to achieve zero defects through continuous 
improvement. Six-sigma is a methodology within the 
large framework of TQM: also it is an innovative 
approach to continuous process improvement. These 
concepts can be applied to the field of education. Total 
Quality Management (TQM) involves total commitment 
from everyone in search of continuous improvement 
individually or collectively.  This paper work attempts to 
offer an approach that integrated  TQM for quality 
assurance in engineering educational institutions through 
continuous improvement.  The objectives of the study are: 

 To study the quality level of education offered in 
ISO / Non ISO certified engineering colleges.    

 To identify the low scoring factors and suggest     
suitable measures to improve them.  
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 To identify the most important predictors of 
academic and non-academic performance of the 
institutions. 

Total quality management and six-sigma have evolved in 
Japan as the management philosophy for satisfaction of 
ever changing customer needs and expectation in an 
efficient manner. Continuous improvement is one of the 
main principles of both TQM and Six-Sigma. ISO 9000 
need not be the enemy of TQM. TQM looks at the 
corporate culture and ISO 9000 and Six-Sigma look at the 
corporate system and together they help the institution to 
achieve quality in engineering institution. This is the 
reason why ISO9000 and Six-Sigma are incorporated into 
TQM. The integrated TQM is a bundle of global 
management practices. The end result of integrated TQM 
is to meet out the customers (i.e. Parents / Industry 
owners) expectation as well as improve the wealth of 
institution. 

 
2. REVIEW OF THE LITERATURE 

 
   TQM has been used successfully in variety of 
organization, including manufacturing and service 
organization. Although, application of TQM in higher 
education institutions started later than in industries, 
gradually, colleges and universities are adopting TQM 
principles based on various research analyses. Some 
researchers have documented the experience of ISO 
9001:2000 certification and TQM implementation in some 
higher educational institutions also. Madu and kuei (1993) 
discussed the dimensions of quality teaching in higher 
educational institutions. They pointed out that one of the 
major problems in higher educational institutions was that 
the emphasized Total Quality Assurance (TQA) rather 
than Total Quality Management (TQM). They discussed 
the difference between TQA and TQM, and recommended 
changes to be made in order to improve the quality of 
teaching in colleges and universities using TQM. Owlia et 
al (1996) were the first ones who started with services to 
develop a new framework, in which quality dimension 
and its corresponding characteristics were identified. In 
this frame work for measuring quality in engineering 
institutions, six dimensions comprising of 28 items were 
used as basis for different questionnaire is for students, 
staff and industry people. G.S Sureshchandar et al (2001) 
discussed 12 dimensions of quality management as 
critical for the utilization of a TQM environment in 
service organizations. A conceptual model for TQC has 
been proposed demonstrating the relationships among its 
dimensions. Sangeeta Sahney et al (2003) concludes and 
defined TQM in education as follows:  “TQM in 
education is multifaceted….”. The quality of process is 
the quality of output, in the form of enlightened students 
who move out of the system. K.Subramanian Bhat et al 
(2005), S.S. Sarda et al (2006) and Prabhakar Kaushik et 
al (2006) they all explained the role of six-sigma (DMAIC 
methodology) in technical institutions for the continual 
improvement of the student results.  A. Pal Pandi et al 

(2006) explained the concept of integrated TQM practice 
in technical institutions for quality assurance. 
S.G.Deshmukh explained the usefulness of TQM concept 
for technical education and also the six-sigma approach 
(DMAIC methodology) in evolving error free processes 
within the gamut of various activities of technical 
institutes. S.S.Mahapatra et al (2006) considered 256 
articles from journals and identified 20 critical factors for 
successful implementation of TQM in any organization. 
Various researchers have identified the critical factors 
which identify the importance of implementation TQM in 
manufacturing as well as service institutions. Till date, 
there are research papers which give the out line of 
various quality improvement concepts such as ISO 9000 
Certification and TQM in technical institutions but no one 
stress on integrated TQM practice in technical institutions. 
In this work we have defined  Integrated TQM, which  is 
nothing but  global management practices such as  ISO 
9000 Certification, Six-Sigma (DMAIC methodology), 
lean thinking, knowledge management  and TQM. Based 
on literature review, we pointed out the seven basic and 
most vital factors or dimensions which comprises of 65 
items for measuring practice of integrated TQM in 
technical institutions. 

 
3. NEED FOR THE STUDY 

 
    Engineering education is essential to improve the 
technical manpower of a country. Technical manpower is 
the key to the industrial growth and development of a 
country. Quality is the fabric of every organization, and it 
is a vital component for survival.  Nowadays pass 
percentage, placement success rate, knowledge 
dissemination and the skills acquired constitute the vital 
output for engineering education programme. 
Unfortunately, these seem to be unsatisfactory level in 
engineering education. Because, some of the problems 
plaguing these institutions are lack of infrastructure, 
shortage of qualified faculty, poor student results, 
improper placement facilities etc. There is a great need to 
improve the quality of education. Quality of the student is 
impossible without the quality of the institution’s process. 
So they must focus on quality of the process. But 
excellence in engineering institution is not an easy task. 
This can be achieved through implementation of 
integrated TQM concept in engineering education. The 
objective of this work is to identify the operating-system 
elements and critical factors of integrated TQM in 
institutional units in Tamil Nadu, and to develop the 
questionnaire for measuring the practice levels of 
integrated TQM implementation through faculty 
perceptions. The good academic performance comprises 
of teaching – learning process, since the teaching faculty 
plays a vital role in this process. So the perceptions of 
faculty are obtained to suggest improvement in technical 
education process. The critical factors are explained in 
table1. 
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3.1 Methodology 
   Methodology is a way to systematically solve the 
problem. To make our work easier and clear, we have 
prepared questionnaires based on 7 critical factors or 
dimensions of integrated TQM that is based on the Six-
Sigma (DMAIC), ISO 9001 and TQM principles. The 
prepared questionnaire for 7 critical factors or dimensions 
of integrated TQM was distributed to 250 faculty 
members.   The solutions of these questions explain the 7 
critical factors of integrated TQM practice in technical 
education. This study offers a set of 7 critical factors with 
some operating elements or items of quality management 
as a comprehensive 
measure of integrated TQM implementation. Secondary 
data refers to the general ideas that are gathered from 
published research papers, journals and magazines etc. 
Sample size refers to the number of institutions where 
our survey is to be conducted. In this work we are taking 
50 engineering institutions in south Zone of Tamil Nadu, 
India (Anna University Zone 9 &10 Colleges). 
 
3.2 Challenges Confronted By the Researcher 
The researcher had to face many challenges in getting 
information factually from the records physically. 
Because most of the ISO9001:2000 certified institutions 
were reluctant to provide the records of ISO physically to 
the researcher for verification. But the information could 
be obtained only through oral conversation and also 
replying by the questionnaire. Hence the finding with 
regards to ISO document and quality management 
practices were given based on the opinion obtained 
through the questionnaire. 

 
4. RESULTS AND DISCUSSION 
 
In this work, we considered 50 engineering institutions in 
south zone of Tamil Nadu (Anna University Zone 9 &10 
colleges). The questionnaires for 7 critical factors or 
dimensions of integrated TQM were distributed to 250 
faculty members. The respondents were asked to rank the 
factors on a five point Likert scale (5 – Strongly Agree, 4 
– Agree, 3 – Neither Agree nor Disagree, 2 – Disagree, 1 
- Strongly Disagree). The collected data was analyzed by 
SPSS package. The scores were added together and then 
divided by number of observation per factor to determine 
the mean score of each factor. Higher the score, greater 
the importance of the factor. The perception of faculty 
based on experience and age about the practice level of 
integrated TQM with respect to critical factors in their 
institution was analyzed. Some variables or items are 
insignificant that they are shown in following tables 
(table2, 3, 4, 5, 6, 7). 
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4.1 Findings 
The perception of faculty based on experience and age 
about the practice level of integrated TQM with respect 
to critical factors in their institutions was analyzed.  
• From the study, it has been found that many of the 

ISO-9001: 2000 certified institutions have a great deal 
of commitment from the top management side as 
quality issues are regularly reviewed in top 
management meetings and there is good co-ordination 
between quality coordinator and top management.   

• At the same time, top management people reluctant to 
implement continuous improvement strategy. 

• Many of the institutions do not have clear objectives 
with respect to quality performance. 

• Very few of the institutions under study maintain close 
long-term relationships with their external customers 
(parents / industry owners) and they continuously 
inform them about their quality performance regularly. 

• Improvements are continuously documented and 
controlled but the major steps required for the sake of 
continuous improvement such as bench marking 
practice is not done in ISO and non-ISO certified 
institutions. 

• Most of the Institutions try to satisfy the customers as 
much as possible by measuring the satisfaction of the 
customers (both internal and external) by analyzing the 
complaints and suggestions systematically for 
enhancing quality level of education. 

• The documentary practice of ISO 9001:2000 is not in 
place in most of the technical institutions and also 
well-known quality management systems such as Six-
Sigma (DMAIC methodology) and TQM concepts are 
not practiced. 

 
5. CONCLUSION AND RECOMMENDATIONS 
 
     Education is a life long process. Quality assurance in 
education particularly in the case of engineering 
educational institutions is not expensive but it needs hard 
work, commitment and dedication on the part of all 
concerned in the institutions. In order to improve the 
quality of engineering education and for attaining 
excellence in the service of the institute, they must get 
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ISO 9001:2000 certifications. From the analysis, after the 
implementation of ISO 9001:2000 certification norms, it 
was observed that many institutions neglected the 
maintenance of the norms under which the certification 
was awarded. Thereby, the standard of quality education 
in these institutions drops dramatically leading to poor 
results. The results of this study also show that a few of 
the institutions have been practicing ISO 9001: 2000 
clauses to a higher extent for improving quality 
performance through effective quality management 
system such as Six-Sigma (DMAIC methodology) and 
TQM concepts. In this work, we conclude, from faculty 
perspective that the integrated TQM concept is not 
practiced in a full-fledged manner. The findings of the 
study may be applied by educational authorities to find 
out the quality of service provided by the institutions of 
higher learning and understanding the perceptions of 
their stakeholder in terms of their expectations and 
experience. This is the right time to execute integrated 
TQM for improving quality level of performance in the 
academic activities for achieving quality assurance in 
technical institutions. It is clear that if integrated TQM 
model is implemented, engineering institutions could 
assure quality education. 
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