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ABSTRACT

To maximize the profit of organization and achieving selling target, the industries are in position to satisfy
the customer needs and expectation. To stay in global business, it is necessary to indentify customer expectations
and fulfill their needs, achieving customer satisfaction is an essentional task for any kind of organization such as
manufacturing, service and trading. Failure Mode and Effect Analysis (FMEA) is an effective tool for continuous
improvement in any processes and services. In FMEA method, the Risk Priority Number (RPN) calculated for finding
the high risk failure mode. The RPN calculated by multiplication of Severity (S), Occurrence (O) and Detection (D).
The main aim of the proposed method was to identified the failure mode in engineering educational service sector,
The questionary survey framed based on the SERVQUAL model (Parasuraman, 1985) in its original formulation
consists of 20 statements measuring 5 critical to quality dimensions of service quality namely tangibility, reliability,
responsiveness, assurance, and empathy. The questionary based survey was conducted for finding failure mode in
engineering educational service sector, 5 linker scale method used for conducting questionary survey and it was
evaluated and validated by SPSS software. In this proposed work 1250 responds collected from students to know
more about their response in severity (S) of the educational service components. The 200 responds collected from
teaching professor and assistant professor for identifying the Occurrence (O) and for detection (D) 30 responds
collected through control of examiner and senior professors those who are working in engineering educational sector.
From that proposed work the reliability component scored maximum RPN value (504) and got first rank in risk
priority number which meant the reliability (quality of education and job assurance) was most expected from the
student’s point of view.
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1. INTRODUCTION

Achieving customer satisfaction is an important task in service and manufacturing sector, here we had chosen
private engineering college for our study. Now a day the engineering college admission getting down due to not
placement provided by the college, improper facilities in colleges, the wrong teaching methodology and many
colleges newly opened in same region etc. our aim of this study, to find the failure mode in engineering college by
FMEA tool. Failure Mode and Effect Analysis (FMEA) in an effective tool for continuous improvement in any
processes and services. In FMEA method, the Risk Priority Number (RPN) calculated for finding the high risk failure
mode. The RPN calculated by multiplication of Severity (S), Occurrence (O) and Detection (D). Severity is the
assessment of the seriousness of the failure effect, Occurrence is the chance that one of the specific causes will occur,
and detection is assessments of the likelihood that the current controls that detect the cause of the failure mode. In
this proposed method, the failure mode predicted for engineering educational service sector to improve the
operations, functions, services etc. in this proposed work 1250 responds collected from students to know more about
their response in severity (S) of the service components. The 200 responds collected from teaching professor and
assistant professor for identifying the Occurrence (O) and for detection (D) 30 responds collected through control of
examiner and senior professors those who are working engineering educational sector.
Service Component — A Review: Parasuraman (1985), developed the service quality dimensions model, namely
called SERVQUAL model. There were five service quality dimensions described in this model such as tangibles,
reliability, responsiveness, assurance and empathy. The meaning of these dimensions explained below.
Service Quality Dimensions: Tangibles: The physical facilities and equipment, and the appearance of personnel,
Reliability: The ability to provide what was promised, in a dependable and accurate manner, Responsiveness: The
willingness to help customers and provide prompt service, Assurance: The knowledge and courtesy of employees,
and their ability to convey trust and confidence, Empathy: The degree of caring and individual attention provided to
customers. Using SERVQUAL model, the quetionary based survey conducted for collecting responds from patients,
nurses and customer relation officers.
Problem Identified: The statistics shows, every year the engineering colleges admission getting down, many
engineering colleges unable to run the courses due to very few admissions. The students and parent’s expectation
keep on increasing towards the quality of engineering educational sectors. The colleges unable to meet the student’s
expectation and requirement.
Objective of this Proposed Work: To find the failure mode in engineering educational sector by FMEA tool and
proper questionary based survey.
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2. METHODOLOGY
FMEA: Failure Mode and Effect Analysis (FMEA) is an effective tool for continuous improvement in any processes
and services. In FMEA method, the Risk Priority Number (RPN) calculated for finding the high risk failure mode.
The RPN calculated by multiplication of Severity (S), Occurrence (O) and Detection (D).
Calculation of RPN: The questionary survey was conducted for finding failure mode in engineering educational
service sector, 5 linker scale method used for conducting questionary survey and it was evaluated and validated by
SPSS software. In this proposed work 1250 responds collected from students to know more about their response in
severity (S) of the educational service components. The 200 responds collected from teaching professor and assistant
professor for identifying the Occurrence (O) and for detection (D) 30 responds collected through control of examiner
and senior professors those who are working in engineering educational sector. From the below table 1 shown the
risk priority number for various service components, the reliability component scored maximum RPN value (504)
and got first rank in risk priority number which meant the reliability (quality of education and job assurance ) was
most expected from the student’s point of view.

Table.1. Calculation of Risk Priority Number (RPN)

Process Function Potential Failure Mode | Potential Effect (s) of Failure | Severity (S)
Analysis of service Tangibles 8
quality in Engineering Reliability Unable t_o meet (’;he Stl.“:fn(:s. 9
college Educational Responsiveness expectation, so dissatisfied in 8
service which leads to lower
sector Assurance g 8
admission
Empathy 6
Potential Cause(s)/ Occurrence | Current Process Controls Detection | RPN=
Mechanism(s) of Failure (0)) (D) S*O*D
The improper planning in e .
layout of campus 7 The proper facilities to be provided | 7 392
The colleges not tie-up with The proper placement to be
. . 8 7 504
industrial arranged
The improper teaching 6 The right teaching methodology to 6 288
methodology be adopted
The insuffient training The coaching and proper training
. 7 6 336
provided to be arranged
Not properly identify the The student and staff relation to be
. 7 o 7 294
students expectation maintained smoothly

The tangible got second rank, the students expected well infrastructure includes lab, play ground, internet,
canteen, hostel & transport etc. the assurance got third rank, the students expected qualify staff member and
innovation teaching methodology in educational sector. Empathy got fourth rank; the students expected individual
caring from staff members and also responsiveness in services. Responsiveness got fifth rank in risk priority number.

3. RESULT
Table.2. Rank of service quality dimensions

Potential Failure Mode | RPN=S*O*D Rank
Tangibles 392 2
Reliability 504 1
Responsiveness 288 5
Assurance 336 3
Empathy 294 4

From that above table.2, shown the highest rink priority number for reliability (504), the educational sector
the proper placement to be arranged.

4. CONCLUSION

From the quetionary based survey and applied FMEA in engineering college educational sector, we
conclude, the students expectation towards engineering educational service quality was high. They expected high
reliability in educational services which meant the quality of education and job assurance was most expected from
the student’s point of view. These research methods, one of the ways to improve the organization in continuous
manner and this survey helped us to know more about the student’s expectation towards service quality in
engineering colleges.
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Research Limitation: This research was done at private engineering college located at Karur, Tamilnadu, India.
The sample size taken for this research was limited. This results and failure mode may not be fit for all engineering
colleges.

REFERENCES
Athijayamani A, Manickam C, Kumar J, Natesan Diwahar, Mechanical and wear behaviors of untreated and alkali
treated roselle fiber-reinforced vinyl ester composite, Journal of Engineering Research, 3 (3), 2015.

Chandrasekar M, Rajkumar S, Valavan D, A review on the thermal regulation techniques for non integrated flat PV
modules mounted on building top, Energy and Buildings 2015, 86, 2015, 692-697.

Dan Wang & Yigin Wang, Evolution and development of engineering management education in China, Engineering
Management Conference, 2008, 90-97.

Karthe M, Tamilarasan M, Prasanna S.C, Manikandan A, Experimental Investigation on Reduction of NOx Emission
Using Zeolite Coated Converter in Cl Engine, Applied Mechanics and Materials, 854, 2017, 72-77.

Krishnan M, Karthikeyan T, Chinnusamy TR, Venkatesh Raja K, A novel hybrid metaheuristic scatter search-
simulated annealing algorithm for solving flexible manufacturing system layout, Eur J Sci Res, 2012, 52-61.

Manickam C, Kumar J, Athijayamani A, Karthik K, Modeling and multi response optimization of the mechanical
properties of Roselle fiber-reinforced vinyl ester composite, Polymer-Plastics Technology and Engineering, 54 (16),
2015, 1694-1703.

Parasuraman A, Zeithaml V.A, & Berry L.L, A conceptual model of service quality and its implications for future
research, Journal of Marketing, 49 (autumn), 1985, 41-50.

Prabhu T, Ramesh C, Kumar J, Sivakuma S, Hybrid Solar PVT System based on Neural Network Models to track
optimal Thermal and electrical power, International Journal of Applied Engineering Research, 10 (28), 2015,
22075 — 22081.

Prasanna S.C, Ramesh C, Manivel R, Manikandan A, Preparation of Al6061-SiC with Neem Leaf Ash in AMMC’s
by Using Stir Casting Method and Evaluation of Mechanical, Wear Properties and Investigation on Microstructures,
Applied Mechanics and Materials, 854, 2017, 115-120.

Prasanna S.C, Ramesh C, Property Evaluation of Aluminium Metal Matrix Composites Fabricated Using Stir Casting
Method for Hand Lever In Automobile Applications, International Journal of Applied Engineering Research
(IJAER), 10 (85), 2015.

Rajakumar S, Balasubramanian V, Balakrishnan M, Friction surfacing for enhanced surface protection of marine
engineering components: erosion-corrosion study, Journal of the Mechanical Behavior of Materials, 25 (3-4), 2016,
111-119.

Ramesh C, Manickam C, Prasanna S.C, Lean Six Sigma Approach to Improve Overall Equipment Effectiveness
Performance: A Case Study in the Indian Small Manufacturing Firm, Asian Journal of Research in Social Sciences
and Humanities, 6 (12), 2016.

Ramesh C, Valliappan M, Prasanna S.C, Fabrication of Ammcs By Using Stir Casting Method For Hand Lever,
International Journal of New Technologies in Science and Engineering, 2 (1), 2015.

Ramesh M, Karthic K.S, Karthikeyan T, Kumaravel A, Construction materials from industrial wastes—a review of
current practices, International journal of environmental research and development, 2014, 317-324.

Ramesh M, Karthikeyan T, Effect of Reinforcement of Natural Residue (Quarry Dust) to Enhance the Properties of
Aluminium Metal, Journal of Industrial Pollution Control, 2013.

Ramesh R, Ramesh C, Design, analysis and fabrication of canard wing configuration, International Journal of
Research and Innovation in Engineering Technology, 2 (09), 2016.

Runchana Sinthavalai, Napisporn Memongkol, A case of FMEA implementation in the educational sector and
integration with CRM and QFD concepts, Engineering Management Conference, 2008, 46-52.

Sethusundaram P.P, Arulshri K.P, Mylsamy K, Biodiesel blend, fuel properties and its emission characteristics
Sterculia oil in diesel engine, International Review of Mechanical Engineering, 7 (5), 2013.

Sutrisno A, Lee TJ, Service reliability assessment using failure mode and effect analysis (FMEA): survey and
opportunity roadmap, International Journal of Engineering, Science and Technology, 2011, 76-82.

Vijayan V, Karthikeyan T, Design and Analysis of Compliant Mechanism for Active Vibration Isolation Using FEA
Technique, International Journal of Recent Trends in Engineering, 1 (5), 2009.

JCHPS Special Issue 3: February 2017 www.jchps.com Page 3


http://www.jchps.com/
http://www.kuwaitjournals.org/jer/index.php/JER/article/view/487
http://www.kuwaitjournals.org/jer/index.php/JER/article/view/487
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.%20Dan%20Wang.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.%20Yiqin%20Wang.QT.&newsearch=true
http://scholar.google.com/scholar?cluster=18311490573315893753&hl=en&oi=scholarr
http://scholar.google.com/scholar?cluster=18311490573315893753&hl=en&oi=scholarr
http://www.tandfonline.com/doi/abs/10.1080/03602559.2015.1036438
http://www.tandfonline.com/doi/abs/10.1080/03602559.2015.1036438
https://www.degruyter.com/view/j/jmbm.2016.25.issue-3-4/jmbm-2016-0013/jmbm-2016-0013.xml
https://www.degruyter.com/view/j/jmbm.2016.25.issue-3-4/jmbm-2016-0013/jmbm-2016-0013.xml
https://www.researchgate.net/profile/Kumaravel_Arumugam/publication/282731151_Construction_Materials_From_Industrial_Wastes-A_Review_of_Current_Practices/links/561a425d08ae78721f9f62f4.pdf
https://www.researchgate.net/profile/Kumaravel_Arumugam/publication/282731151_Construction_Materials_From_Industrial_Wastes-A_Review_of_Current_Practices/links/561a425d08ae78721f9f62f4.pdf
http://www.icontrolpollution.com/articles/effect-of-reinforcement-of-natural-residue-quarry-dustto-enhance-the-properties-of-aluminium-metalmatrix-composites-.php?aid=45316
http://www.icontrolpollution.com/articles/effect-of-reinforcement-of-natural-residue-quarry-dustto-enhance-the-properties-of-aluminium-metalmatrix-composites-.php?aid=45316
http://www.icontrolpollution.com/
https://scholar.google.co.in/citations?view_op=view_citation&hl=en&user=jr3Ru2MAAAAJ&citation_for_view=jr3Ru2MAAAAJ:u-x6o8ySG0sC
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Runchana%20Sinthavalai.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Napisporn%20Memongkol.QT.&newsearch=true
http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.381.5158
http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.381.5158

