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Abstract - India has witnessed a mushroom growth of engineering colleges in last decade. The educational quality of these 
self-funded private engineering colleges is unconvincing. This paper has identified various research problems in newly 
opened engineering colleges in India. It is also observed that all stakeholders of engineering education system are not 
actively involved while designing the system. The important stakeholders are identified and their inputs are collected which 
are called as Voice of Customers (VOC). Further, Quality Function Deployment methodology is used to translate these 
VOCs’ to operations requirements. This paper provides an effective and practical methodology for addressing and meeting 
actual lacunae in the technical education system. Only by identifying and implementing value-adding key operations we 
could continuously improve service quality by meeting stakeholders’ requirements. 
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I. INTRODUCTION 
 
India has the potential to be a global technology 
leader. Indian industry is competing globally in areas 
such as software, automobiles, chemicals, 
engineering equipment and services. A critical issue 
for the future success of Indian industry is the growth 
of engineering education in India. In the last decade 
there has been spurt in the technical institutes in 
India.All these Technical Education Institutes can be 
categorized in 3 Levels. The first one consists of 
Indian Institutes of Technology (IIT). There are seven 
IITs, which are administered and funded by central 
government. The IITs are widely considered to offer 
the highest-quality technology and engineering 
programs in India. Second level consists of National 
Institute of Technology (NIT) and Government aided 
colleges. There are currently 20 NIT’s, which enjoy 
the same autonomy over curriculum and governance 
as IITs, and as institutions “deemed-to-be 
universities” award their own degrees. More than 100 
other deemed and central universities enjoy 
reputations as top engineering colleges. 
 
And the third level consists of unaided private 
engineering colleges. There are more than 3,300 
private engineering colleges. However a ranking of 
the top fifty engineering colleges reveals that only a 
small percentage of private colleges get into it. More 
than 90% of the private engineering colleges are 
affiliated colleges to some university and have little 
academic autonomy. These institutes are self-funded. 
Currently this third level is the major reason concern 
in terms of quality of education. 
 
Research problems: 

 
This mushroom growth is mostly in unplanned 
manner and has lead to other problems including 
faculty shortage, rising rate of unemployment, decline 
in standards and many more. It is imperative to look 
critically into the present continuing trends in 
technical education to ensure its quality and utility to 
face the challenges that the exciting 21st century will 
provide in the wake of globalization 
(Sakthivel&Raju, 2006). In current scenario the 
supply of engineering seats are more than that of the 
demand and that is the reason more than two lakhs of 
seats are vacant in the Engineering colleges all 
around the country (www.myengg.com and 
www.successcds.net, last accessed on 27/09/2012); 
and viability of many engineering colleges is a big 
problem through out the country in almost all states. 
On the other hand various reports by reputed bodies 
and consultancies recently reveal following facts. 
  
 Only 25 % IT graduates readily employable: 

Nasscom 
 Newly hired engineering graduates in India 

lack skill sets: World Bank 
 Only one in ten students from Tier 2, 3 

engineering colleges are readily employable: 
PurpleLeap survey  

 Lack of practical experience among job 
applicants is a big worry for engineering 
companies: Institution of Engineering and 
Technology 

 At least 83% of engineering graduates in our 
country are unfit for employment. Merely 
4.22% of engineering graduates are 
employable in product companies and only 
17% in IT services: 2011 National 
employability report by Aspiring Minds  
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 Weak quality-assurance structures, 
especially accreditation procedure; and lack 
of cooperation and interaction between 
industry and the classroom are major 
problems of engineering education in India: 
The U. R. Rao committee report, established 
by Ministry of HRD, Government of India. 

 
The major concern today is this third level of unaided 
private engineering colleges. There has been overall 
dissatisfaction amongst students, faculties, parents, 
industry and society in general about the academic 
standards, administration, operations, course delivery, 
facilities provided and training & placement of these 
institutes. In spite of the best efforts by the 
permission granting and recognizing agencies like All 
India Council for Technical Education (AICTE), 
Directorate of Technical Education (DTE) and 
university through various norms and standards the 
quality of technical education does not seem to be 
improving. Also, there is a huge investment made by 
the organizations to run these Institutes, and many 
institutes have poor response from the students, 
which is causing frustration amongst the management 
of technical education institutes. 
One of the reasons for this is the development of 
whole technical education system without active 
participation of its stakeholders such as students, 
teaching staff, non teaching staff, parents, industry, 
society, etc. This paper aims at providing a model 
using the Voice of Customer through the application 
of Quality Function Deployment (QFD) technique to 
prepare the operational strategies for managing the 
technical education institutes to overcome the above 
said problems. 
 
QFD Methodology: 
The QFD methodology determines and prioritizes 
customer values so that the voice of the customer can 
direct the design of the product or service. The QFD 
process involves a cross-functional team that works 
to define the customer, and the customer’s wants – 
the ‘whats’. Next, the team determines the ‘hows’ – 
the mechanisms to satisfy the customer’s wants. 
Finally, the team determines the relationships 
between these ‘whats’ and ‘hows’ and assigns value 
weights to each using a matrix known as a ‘House of 
Quality (HOQ)’ (Pitman et al, 1996).  
 
The common format of HOQ is made up of six 
components as shown in Fig 1. These includes 
 

 Stakeholders’ requirements (whats) 
 Operational requirements (Hows)  
 Competitive assessment (whys)  
 Relationship matrix (whatsvsHows)  
 Correlation matrix (HowsvsHows) and  
 Operational priorities (How muches)  

(Chen & Chou, 2011; Ictenbas&Eryilmaz, 2011) 
 

 
Fig 1: House of Quality 

 
The modified methodology for service sector is three 
phased and service based. Fig 2.3 shows the adapted 
model involving three phases: service planning, 
element planning, and operations planning. 
(Hwrang&Teo, 2011) 
 

 
Fig 2: QFD model and house-to-house translations for Service 

Sector (Hwarng&Teo, 2001) 
 
Research design: 
The scope of work for this research is to suggest 
management actions for improving service quality of 
institutes providing technical education. These 
institutes are mainly concentrated in and around 
Nagpur city, India.  
For improving service quality of educational system 
through application of QFD, most of the authors have 
treated this a mixed research, where the data 
collection is qualitative part and ratings and relations 
are qualitative. According to Crouch and Kenezie 
(2006); Mason (2010) and Ritchie et al (2003) there 
is a point of diminishing return to a qualitative 
sample, which means that as the study goes on more 
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data does not necessarily lead to more information. 
This is because one occurrence of a piece of data is 
all that is necessary to ensure that it becomes part of 
the analysis framework.  

To provide inputs for model development an expert 
group is formed. An expert group is a kind of a focus 
group where experts from relevant fields are selected; 
they represent their particular field and possesses 
position, authority and expertise to contribute in the 
discussion of the research topic. An expert group 
moderator is selected to keep the group focused on 
the discussion of the research topic. Total 21 experts 
were requested to contribute their expertise for the 
study and 18 members gave their consents to become 
part of the expert group. The expert group is useful 
for exploring ideas and obtaining in-depth 
information about how people think about an issue. 
This expert group contains 4 members from service 
industry, 2 from manufacturing industry, 3 from 
institute managements,5 from faculty members, 2 
parents, 1 from government regulatory body and 2 
from students’ categories. This also made it sure that 
all related issues are covered in the discussion. The 
expert group mainly provided their opinions and 
suggestions for finalizing important applications and 
important stakeholders to be considered in this paper.  
 
Model Development: 
In our adopted methodology there are three steps for 
complete model development as Service Planning, 
Element Planning and Operations Planning. The 
development process and elements of HOQ are same 
for all these steps. After brainstorming various design 
specifications in terms of Service Elements were 
identified. Then the strengths of relations between 
Voice of Customers and Service Elements were 
identified as either strong, medium or weak, and 
mentioned using weighted numeric symbols as 9, 3 
and 1 respectively. Row Weights and Column 
Weights were then calculated using following 
formulae.  
 
Row Weight = Row Importance Rating x Summation 

(Weights related in that row) 
 

Column Weight = Summation (Weight of the every 
cell in the column x Total row weight for the row 

containing that cell) 
 
The total column weights hence obtained are ranked 
and relative priorities of Service Elements are 
mentioned. Also, these weights are converted to 
percentage, which are used in further house-to-house 
translation as importance ratings. The MS Excel 
formula used for computing Absolute Column 
Weights, Relative Column Weights or Prioritized 
Colum Weights and Percentage of every Column 
Weight. 
 

Directions of Service Elements indicate that weather 
the specification has to be increased, decreased or a 
target value is to be attained. These directions are 
represented graphically, ‘’ stands for increase, ‘’ 
stands for decrease, ‘’ stands for meeting a target 
value whereas ‘-’ stands for not applicable. Also, 
every Service Element is analyzed against rest of the 
Service Element. This correlation between each pair 
of Service Element is represented by a symbol in its 
intersected cell. The correlation can be either positive 
or negative, positive correlation is represented ‘+’ 
symbol and negative correlation is represented by ‘–’ 
symbol. Fig 3 is a flowchart for model development 
sub process. 
 

 
Fig3: Model development sub process flow chart 

 
House-to-house translation: 
The first, second and third HOQs represented Service 
Planning, Element Planning and Operations Planning 
respectively as shown in Fig2. Every VOC was 
related with every Service Element and thus the 
VOCs were translated to Service Elements. Similarly, 
Service Elementsare then translated to Key Process 
Operations in Element Planning HOQ. Further, these 
Key Process Operationsare translated to Operations 
Requirements in Operations Planning HOQ. Hence 
we got exactly ‘what to carry out’ and ‘on what 
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priorities’ in terms of important activities or actions. 
All these three houses are shown in Fig 4, Fig 5 and 
Fig 6. 

 
Fig 4: Service planning HOQ 

 

 

Fig 5: Element planning HOQ 

 
Fig 6: Operations planning HOQ 

 
This study has been undertaken to understand the 
management implications in order to improve the 
service quality of technical education institutes. The 
prioritized operations requirements are the result of 
this QFD methodology. These prioritized operations 
requirements when analyzed, provides management 
implications, i.e. what managements of technical 
education providing institutes should do in order to 
meet stakeholders’ needs. The Percentages of 
Column Weights for operations requirements are fed 
to separate MS Excel sheets. They are then sorted in 
descending order. Cumulative averages are calculated 
and their importances are rated accordingly. The 
Operations are identified as Vital, Essential and 
Desired as 0 to 20%, 20.01% to 50% and 50.01% to 
100% of cumulative percentage respectively. Hence 
the technical institute managements can easily 
understand that, to have a quality technical education 
system i.e. to provide satisfaction to various 
important stakeholders, what exactly the management 
has to do and the sequence in which these activities 
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are to be addressed. The following table 1 shows the 
result analysis. 

Table 1: Result analysis 

 
 
 

 
CONCLUSION 
 
The dynamism in the technical education system is 
very well considered in these QFD models; hence 
through house-to-house translations of Service 
Planning, Element Planning and Operations Planning, 
we also highlighted the complexity and quality 
dynamics in a technical institute. House-to-house 
translation provides a system approach of how 
various attributes and requirements affect the key 
actions required for quality enhancement, helping the 
management to make wiser decisions. Here, the QFD 
methodology is also useful to provide clear guidelines 
to process improvement teams. The prioritized action 
plan helps to lay clear guidelines for monitoring and 
auditing of the technical education system for 
continuous improvement. Most importantly, QFD 
reduces the cost of wastage and redoing things, as we 
have to practice quality from the first instance. 
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