
IJRMET Vol. 5, IssuE 2, May - ocT 2015  ISSN : 2249-5762 (Online)  |  ISSN : 2249-5770 (Print)

w w w . i j r m e t . c o m 22   InternatIonal Journal of research In MechanIcal engIneerIng & technology

Significance of the Critical Success Factors for Quality 
Development in Technical 

Education: A Case Study in Odisha
1Samarjit Swain, 2Sanjib Jaypuria, 3Trupti Ranjan Mahapatra, 4Dr. Sushanta Tripathy

1,2,3,4School of Mechanical Engineering, Kalinga Institute of Industrial Technology, Odisha, India

Abstract
Technical Education system is dynamic in nature. It faces 
many challenges in environment. Technical education is widely 
recognized as an important part of the total education and training 
system. The real challenge is how to reposition it in response to 
the global forces driving change in a knowledge based economy. 
Although a number of studies have been carried out in various 
parts of the world showing factors affecting quality of technical 
education practices and their impact on the student performance 
and management attitude, a very few such type of studies is carried 
out taking private technical colleges of Orissa because the state is 
being considered as one of hub for technical education. This paper 
is descriptive in nature, based on the Literatures and expert opinion, 
questionnaire was designed and feedback data collected from 
different private colleges of Orissa as well as reports of AICTE. 
Likert scale was used to represent the respondents thought into 
numerical form and after data was collected, the critical factors are 
arranged accordance to their importance based on quality solving 
tools ,i.e. fish bone diagram, histograms and pareto analysis. This 
study will help various other research activities carried out in 
quality of technical institution field as well institution to analyze 
the critical factors which are responsible for degradation of quality, 
so they can plan to adopt and implement safety measures to retain 
their quality in their respective organizations.
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I. Introduction
The last half of this century has transformed our environment, 
perhaps radically, and brought more changes in our lives and 
thinking than in any corresponding period in history. These are 
the consequences of discoveries of sciences and applications 
of technology. India’s economic ills are sought to be overcome 
through a process of industrialization for which, in turn, technical 
education is very essential. In other words, technical education is 
a vital prelude to India’s property. 
The scope of technical education is very comprehensive. It 
incorporates within itself all subjects of study in engineering and 
technology. Technical Education as per the provisions AICTE 
Act , “Technical Education” means programs of education, 
research and training in the following fields likes Engineering 
& Technology,  Architecture,  Town planning & Management, 
Pharmacy & Applied Arts and crafts and such other programs. 
Since Independence in 1947, the Technical Education System has 
grown into a fairly large-sized system, offering opportunities for 
education and training in a wide variety of trades and disciplines 
at certificate, diploma, degree, postgraduate degree and doctoral 
levels in institutions located throughout the country.
Technical education in Odisha has seen a substantial growth from 
one engineering college in 1956 to 105 engineering colleges in 
2010. The student enrollment in engineering education has gone up 

from 250 to 45,000 but it’s still less than the national average of 50. 
State of Odisha has to see further growth in technical education in 
means of number of colleges and intake. Limited number of state 
funded institutions and diminishing funding in higher education by 
government caused mushrooming of private institutions in Odisha. 
As the students bear the complete expenditure of education, they 
deserve the best education. Therefore, quality has become a 
competing weapon for the institutions to serve and retain their 
primary customers (students).
Quality is very important aspect in all institutions especially 
technical education, since it bears a direct impact on the 
improvement of the education process. Due to continuous dynamic 
growth of various technologies in education including teaching 
and learning it has become important to find out the best practices 
in this area. A technical education is relevant for the graduate if 
it meets the needs of the industry. A core set of critical factors of 
such needs must be identified and to implement this concept in 
technical institutions. Critical factors are identified and analyzed 
for discussion about problems of students, parents, faculty and 
management. 

II. Literature Survey
The concept of quality when applied to higher education is still not 
well defined.  Definitions of quality in education follow the general 
definitions of quality. The term has been defined in many ways 
like “excellence in education” [1], “value addition in education” 
[2], “fitness of educational outcome and experience for use” [3], 
“defect avoidance in the education process” [4], and “meeting or 
exceeding customer’s expectations of education” [5].
Moreover, educational services are intangible, heterogeneous, and 
inseparable from the administrator’s point of view whereas it is 
variable and perishable for the customers’ viewpoint. Further, in 
this highly competitive environment, students have become more 
discriminating in their selection and more demanding in regard 
to choosing colleges and universities. It is also important for the 
institutions to understand what the incoming students expect from 
the institution of their choice. Therefore, the issue of survival of 
the institute and the retention of the students has become an area 
of critical concern for most colleges and universities [2-3]. 
A more comprehensive approach to classify the quality attributes 
in higher education was proposed by West et al. [10]. This is called 
the Input– Process–Output (IPO) framework in which ‘Input’ 
refers to the entry requirements, ‘Process’ refers to the teaching 
and learning process, and ‘Output’ refers to the employability and 
academic standings .
Quality improvement of any service organization depends on the 
expectations and perceptions of a large number of interested parties 
such as students, faculty, supporting staff, college administrations, 
and parents of the students, alumni, domestic and offshore partners, 
career advisor, government, industry (recruiters) and society [12]. 
Various customers interact with the system in different ways and 
their objectives may be different. An institution must cater to the 
needs of their customers keeping in view of their requirements. 
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Before implementing any quality improvement program, it is 
highly essential to identify various potential customers in an 
educational set up and determine their specific needs to maintain 
customer-oriented service [13-14].
Statistical analysis is the most mature of all prediction and 
evaluation techniques and easiest to understand. But it is difficult 
to apply in conditions of non-linearity, multiple outliers, and non-
numerical data typically found in service sector. So variables and 
sub variables are collected from several literatures which were 
indicated below in tabulated format.

III. Survey Methodology
A questionnaire was designed reflecting the factors identified in 
the literature review and expert opinion. Section-1 was based on 
individual details and section - 2 related with 32 different factors 
of education sector. Each respondent was asked to indicate the 
degree to which he (or she) agreed with the statement in a five-
point Likert scale. 
Table 1. Factors Determination from Literature Review
Sl No Service items Source

1  Problem-
solving skill Owlia and Aspinwall (1998)

2

 Well-equipped 
laboratories 
with  modern  
facilities

Redfern (1980), Ashworth 
and Harvey (1994), Horne 
and Pierce (1996), Owlia and 
Aspinwall (1998)

3  Effective office 
management Owlia and Aspinwall (1998)

4
 Knowledge 
of official 
procedures

Owlia and Aspinwall (1998)

5  Faculty 
expertise

Horne and Pierce (1996), Owlia 
and Aspinwall (1998)

6  Adequacy of 
subject teacher Owlia and Aspinwall (1998)

7  Adequacy of 
supporting staff Owlia and Aspinwall (1998)

8
 Instructional/
educational 
leadership

Scheerens (1992), Nadeau 
(1993), Spanbauer (1995), 
Lozier and Teeter (1996), Tang 
and Zairi (1998)

9
 Effective 
classroom 
management

Krajewski et al. (1983), 
Trethowan (1987), Bollington et 
al. (1990) and Horne and Pierce 
(1996)

10

 Opportunities 
for campus 
training and  
placement  

Harvey and Knight (1996)

11
 Faculty’s 
rapport with 
student

Redfern (1980)

12  Autonomy/
freedom of work Marchington (1992)

13
 Recognition of 
students/faculty/
staff

Trethowan (1987)

14
 Courteousness 
and willingness 
to help

Owlia and Aspinwall (1998) 
and Raisbeck (1994)

15  Appropriate 
classroom hours Reid et al. (1987)

16  Maximum 
learning time Scheerens (1992)

17  Adherence to 
schedule Tomlinson (1980)

18
 Practical 
orientation in 
education

Owlia and Aspinwall (1998)

A cross-sectional field survey was carried out using self-
administered questionnaire. One hundred twenty (165) engineering 
students from various technical institutions of Odisha were 
personally requested to participate in the survey by filling the 
questions, 103 responses were received.
It started with development of the questionnaire and after survey 
was completed, various statistical tools like Flowchart, Cause-
effect or fishbone diagram, Pie/bar graphs, Histogram, Pareto 
chart, Control charts was used to find out and justify the results 
obtained. The questions were clearly laid out which made the 
respondents feel ease to be a part of the survey and give precious 
views. The questionnaire is mainly divided into two sections:

Personal and organisational details of the respondents.1. 
Factors affecting quality practices in the institutions.2. 

Table 2: Profile of The Questionnaire

Topics No of questions Contents

Influencing factors for students

Education 8
Improving CGPA, Rule , class hrs, 
study material, no of subject, extra 
input, test and exam, equipment.

Development 5

Per-placement trainings, Clubs 
and Associations, Extra Curricular 
Activities, Seminars, Student 
Project.

Infrastructure 8

Infrastructure, Wi-Fi campus, 
Library, Class room accessories, 
Play Ground, Hostel, Canteen, 
Transportation.

Activities 5
Organizing industry tours  , 
Corporate tours, Talks, Seminars, 
Organizing function & events.

Satisfaction 2 Complaint redressal, providing 
facilities.

Respondents were asked to grade various attributes under each 
factor on five point Likert scale. The Likert scale ranges from 1 
mark for very important to 5 marks for least important depending 
on importance. After carrying out the questioning part, various 
problems which are being faced by the institutions were discussed 
with the respondents. After the completion of the questioning 
part, different analysis has been carried out. It includes profile 
of the respondents and overall analysis, which represents 
successful indicators of factors affecting quality in the technical 
institutions.
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Profile of Respondents
The characteristics of the data collected are summarized below:

IV. Data Analysis
This section presents the detailed analysis of the data collected 
through questionnaire. One section focuses the fishbone diagram 
& descriptive statistics, where as another section entails the 
distribution pattern of respondent views based on questionnaire.

Table 3: Profile of student respondents
Year Frequency % of respondents
1ST 23 22.33
2ND 25 24.27
3RD 25 24.27
4TH 30 29.12
Total 103 100

A. Fishbone Diagram and Descriptive Statistics
After the completion of the survey part, the above observation 
is analysed. From the analysis point of view, the factors which 
are taken into account are assembled in accordance to their 
effect on the performance of quality of the technical institutions. 
After the completion of the survey part, the above observation is 
analysed. From the analysis point of view, the factors which are 
taken into account are assembled in accordance to their effect 
on the performance of quality in technical institution. This is 
done by using the various quality control tools like flow chart, 
fishbone diagram, histogram etc. These factors are sorted out in 
accordance to their mean and their importance for enhancement 
quality of institutions.
In fig. 1, the various factors which are affecting the quality 
practices of technical institution according to students are shown 
in a Fish bone arrangement. The fish bone analysis forms a simple 
structure interlinking various factors. The main frame is formed 
by the major factors where as the constituent factors form the 
tertiary support which is influencing the performance of technical 
institution in Odisha. Fish bone diagrams also helps in identifying 
root causes of the quality failure and helps in diagnosing the 
problem as it provides an easy way to trace back the production 
path to implement the quality improvement practices in the overall 
management structure of the institutes. On completion of the 
formation of basic structure of quality management practices, 
the actual statistical calculations of the factors are being done. 
Mean, median, standard deviation and variance of the influential 
factors along with their constituents are calculated. The outcome 
of the results is being shown in Table 4.

Fig. 1: Fish Bone Diagram

Table  4: Descriptive Statistics of Factor

Fa
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Profitability (PRO) 2.23 2 0.722 0.521
Qualitative & 
quantitative result 
(QQR)

2.34 2 0.9416 0.887

Brand name (BN) 2.29 2 0.8022 0.644
Placement (PLA) 2.13 2 0.8046 0.647

Improving CGPA 
(CGPA)

2.25 2 0.745 0.555

Rules (RU) 2.66 3 1.0208 1.042
Class Hrs (CLH) 2.61 3 0.97 0.941
Study Material (SM) 2.64 2 1.0856 1.197
No of subjects (NS)
Extra Inputs (EIP)
Test & exam (T&E)
Equipment (EQ)
Pre placement (PPT) 
training
Club & association   
(C&A)

2.8
2.69
2.38
2.36
2.86

2.86

3
3
2
2
2

3

0.928
0.8286
0.8836
0.9976
0.5238

0.9908

0.861
0.687
0.781
0.995
0.274

0.982

Extracurricular 
activities (ECA)

2.76 3 1.0192 1.039

Seminars (SEM) 2.56 2 0.9672 0.935
Student project (SP) 2.57 2.5 1.0014 1.003
Infrastructure (INF) 2.47 2 1.0346 1.070
Wi-fi campus (WI) 2.5 2 1.06 1.124
Library (LI) 2.28 2 0.9072 0.825
Class room accessories 
(CLA)

2.45 2 0.991 0.982

Play ground (PG) 2.83 3 1.1168 1.247
Hostel (HOS) 2.09 2 0.7222 0.522
Canteen (CAN) 1.94 2 0.7708 0.594
Transportation (TRP) 1.88 2 0.6512 0.424
Organizing industry 
tours (OIT)

1.95 2 0.551 0.304

Corporate tours (CT) 2.4 2 1.004 1.008
Talks (TAL) 2.44 2 0.8568 0.734
Organizing function & 
event (F&E)

2.56 2 0.936 0.876

Complaint (CR) 2.3 2 0.674 0.454

redressal
Providing facilities 
(PF)

1.77 1 0.8162 0.666

From the above statistics, the influencing factors are again shown 
in Figure 2,where these factors are arranged in a flow chart in 
accordance to their  importance and impact on total quality  
practices in the technical institution. It is apparent from the chart 
that statisfaction of students with a mean value of 2.035 plays the 
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most vital role in functioning of quality  practices in the technical 
institution. Brand name of the institution and placement scenario 
of that particular institution is very important for the success of 
the institution. 
Now a days, institution are also taking outmost care in implementing 
continous improvement plans in their production structure to make 
maximum use of resources. Most of the respondents from the 
institution also feel that quality of education (mean = 2.5487) 
is the vital role to play for quality practices in the technical 
institutions.
Factors such as Placement, providing facilities, Transportation, 
Canteen, Hostel, Brand name of the institute, library and Organizing 
industry tour are the factors which should be focussed for enhance 
the quality of technical education productivity. Placement plays 
a vital role for every student as students think it is their ultimate 
goal. In Odisha, many engineering colleges don’t have their 
proper hostel facility. Hostel is a place where students get overall 
knowledge whether it is academic or social by sharing with friends 
and batch mates. Some colleges have hostel with far much distance 
from colleges, which creates fatigue and wastage of time. So some 
students stress upon transportation and canteen facilities of their 
respective college.

Fig. 2: Flow Chart For Variables Affecting Quality of Technical 
Institutions

V. Results & Discussion

A. Statistical Analysis of Student Survey Data

Fig. 3: Overall Response (Student Level)

It is found more interesting that students are willing to go for 
industrial tour and interaction; many engineering colleges don’t 
provide the same. Brand name of the colleges affects most to the 
parents and students to take admission because brand name is 
established through consistent performance over the years. Some 
students pointed out that providing facilities (internet, wifi campus, 
canteen, better classroom, machine and equipments in lab) is one 
of the crucial factor to maintain and enhance the quality of the 
institution. Therefore these factors will be the guideline for the 
technical institute for a better and transparent quality education 
in Odisha.
Students are also categorizing some factors like Organizing events 
and function, Club and association, Play ground, extracurricular 
activities and Number of subjects as least important factor for 
the quality enhancement of technical institution. According to 
students point of view, club association, extracurricular activities 
are least important because many people having mind-set that 
the above mentioned factors don’t lead to successful academic 
and placement. 

Fig. 4: Radar Chart (Student Level)

From radar chart perspective, the factors which have less mean 
value are the factors which affect most the quality of technical 
institution as stated in this spider net diagram. These factors are 
Placement, providing facilities, Transportation, Canteen, Hostel, 
Brand name of the institute, library and organizing industry 
tour.
Organizing events and function, Club and association, Play ground, 
extracurricular activities and Number of subjects are some of the 
factors which affect quality of technical education least as per the 
student survey.
There are six sub-variants like playground, wifi campus, 
infrastructure, class hours, extracurricular activities, rules and 
study material which are having standard deviation more than one. 
It indicates these factors are deviating from normal distribution. 
These factors are under focused by students, because they are 
not aware about these factors which lead to overall growth of the 
students. As many of the private engineering college students 
having intention of placement, so these factors may be unfocused 
by them.
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Fig. 5: Distribution of Standard Deviation (Student Level)

VI. Conclusion
Every organization has a mission that describes why it exists (its 
purpose) and where it intends to go (its direction). The mission 
reflects the organization’s unique values and vision. Achieving the 
mission takes the participation and skill of the entire organization. 
The goals and objectives of every stakeholder must be aimed 
toward the mission. However, achieving goals and objectives is 
not enough. The organization must perform well in key areas on 
a consistent basis to achieve the mission. This key area unique 
to the organization and the industry in which it competes can be 
defined as the organization’s critical success factors. 
This work identifies the critical factors of quality improvement 
initiatives that are most comprehensive and have potential to 
address the quality issues of technical institutes in Odisha. The 
critical success factor method is a means for identifying these 
important elements of success. Here CSF are determined and 
analyzed from student, faculty and management perspective.
From the operational (student) point of view, it has been observed 
that the factors such as providing facilities, Transportation, Canteen, 
Hostel and Organizing industry tours are important factors which 
enhance the productivity of the technical institutions.
More variables and microscopic sub variables could have been 
added for better and transparent result in future. Longitudinal 
and more cross sectional research are also essential for the better 
review of the technical educational institution. The questionnaires 
should be designed by using data reduction technology/principal 
component factor. The survey can be implemented for not only 
Odisha, but also nationally, for a crystal picture of the performance 
of technical institutes. 
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