
 

185 | P a g e  
 

Role of Six Sigma in Educational Institutions 

 
Vidya.V.Palve

1
, Sushama.A.Kolhe

2
, Permindur Singh

3
 

Sr.Lecturer, Electronics & Telecommunication Dept, Guru Gobind Singh Polytechnic, Nashik, India1 

HOD, Electronics & Telecommunication Dept, Guru Gobind Singh Polytechnic, Nashik, India
2 

CEO, Guru Gobind Singh Foundation, Nashik, India
3
 

 

ABSTRACT: 

The growth rate of institutions and organization is directly related to the implementation of Six Sigma 

Methodology. This paper consists of review Six Sigma Methodologies in institutions and organizations.  

The quality of education is more important to the consumers of the educational institutions and organizations 

such as students, parents and the organizations where they are getting employment. Educational Institutions 

require an innovative supporting tool which helps in recovering the quality of education system. In industry may 

look at defects in its final manufactured products, whereas, in engineering education, a defect relates to falling 

pass percentage among students. This paper reviews the implications of applying Six Sigma five phase 

methodology i.e., DMAIC (Define - Measure - Analyse - Improve - Control) over a technical institute to 

increase the passing rate of students. 

Keywords: Passing rate of student,Quality of educationReview,Six Sigma Methodologies. 

1. INTRODUCTION: 

The term Six Sigma comes from statistics as the Greek letter „sigma‟ symbolizes the standard 

deviation, namely the dispersion of the data from the mean average. In Six Sigma Number six 

expresses the accepted level of quality that is six times the standard deviation. Generally people 

consider Six Sigma as a purely statistical method. In methodology‟s practice the term Six Sigma level, 

means that 3.4 defects per million opportunities or success rate of 99.999660 percentages.  The 

purpose of Six Sigma‟s is to reduce the variance-variability in processes, so to provide to the clients-

consumers of the organization, products or services which are more reliable and with fewer errors. 

Permanent and rapid evolution of techniques and tools, regulations, etc. imposes to meet the 

challenge of quality in higher education. The business world is changing; the programs offered in 

universities should also evolve The quality university world. The necessity of  improving the quality 

of higher education does not only affect the students but also teachers, managers, employers, the 

institution and finally all components of the higher education system .The study of the quality of all 

these parameters will lead us inevitably to much longer and complex work. Improvements in the 

education system has been proven in many studies to have positive effects to ensuring equality of 

opportunity in education , reducing the  learning time and education expenses, increasing the number 

of experts or Professionals, giving  social awareness .  
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The Quality assurance system in higher education institutions are the activities or action that  

offering quality services to satisfy the least requirements of all parties benefiting from higher 

education system facilities and giving them confidence such as inspection, evaluation and review. The 

quality in higher education consist total quality system in designing, planning and implementation of 

the processes. 

2. LITERATURE REVIEW SIX-SIGMA: 

The literature review will give a basic idea about the evolution of six-sigma in different workplaces 

such as industries, companies, education system etc, what it is about and its methodology. Some case 

studies to highlight importance of six sigma methodology are also discussed in this literature review.  

[1] This paper gives brief of imperative of six sigma methodology in all kinds of activities globally all 

over is solicited strongly. It is also presented that the literature would help businesses visualize what 

quality and process events will occur specified various situation and ultimately help them in their 

overall improvement. 

[2] The literature review has been carried out by using a sequential review of the main Six Sigma 

approaches developed both for large scale and small scale companies, in order to highlight particular 

aspects of the SS literature and some applications of the SS methodology. Finally the paper gives the 

probable advance developments of the research field. 

[3] This paper reviews the implications of applying Six Sigma method over a educational institute to 

improve the passing rate of students. This Paper provides documented proof of Six Sigma 

implementation in technical education in India. 

[4] This paper Focus on school administrations to analyze student performance .The   objective of this 

article is to show how quality improvement tools can be introduced and effectively applied in a school 

to improve student performance and communication among the school management, teachers and 

parents. 

This paper provided a good stand for introducing the Six Sigma DMAIC five phase methodology and 

tools to improve performance and solve process problems in different departments in the school. 

[5] This paper shows how a food company in Taiwan can use a efficient and well-organized approach 

to achieve the goal of Six Sigma quality level. The DMAIC phases are used to reduce the defect rate 

of small custard buns by 70% from the baseline to its entitlement.  

[6] The objectives of this paper are to learn and evaluate processes of the case organization, to find 

out existing sigma level and finally to improve existing sigma level through productivity perfection. 

According to the objectives, existing sigma level has been calculated and given suggestions for 

improvement. This has been done by using six-sigma DMAIC phase. Especially in improve phase of 

DMAIC methodology, various improvement tools are used like 5s, supermarket and line balancing 
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etc. By using these it has been possible to improve the productivity by reducing defect rate. This 

research work has been carried out for fan manufacturing company to demonstrate how to improve its 

productivity and quality by using Six-sigma mythology. 

[7] This paper highlights the quality and productivity improvement in a manufacturing enterprise 

through a case study. This paper  focused on application of Six Sigma DMAIC methodology in an 

industry which gives a outline to classify, quantify and eliminate sources of variation in an working 

process in question, to optimize the process variables, improve and sustain performance viz. process 

yield with well-executed manage plans. Six Sigma methodology improves the performance of the 

crucial working process, leading to better utilization of resources, decreases possible variations and 

maintains reliable quality of the process output 

[8] This paper gives the review the improvement and encounters of six sigma practices in Global 

manufacturing Industries and identifies the key tools for each step in successful Six Sigma 

methodology execution. This review paper also integrates the lessons learned from successful six 

sigma projects and their prospective applications in different manufacturing Industries. In today 

situation, many international manufacturing industries operate their processes at the two to four sigma 

quality levels.  

[9] This paper investigated the role of six sigma in improving the quality of higher education 

institutions for the development and growth of universities 

[10] This paper reviewed Six Sigma literatures in the way that would help research academicians and 

practitioners to take a closer look at the growth, development, and applications of this technique. The 

authors have reviewed various journal papers and suggested different schemes of classification. 

3.SIX SIGMA AND ITS GOAL 

The Six Sigma Goal is depends  upon the various parameters are as follows 

 

Figure1 Six sigma and its goals 
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4. SIX SIGMA METHODOLOGIES 

The basic objective of the Six Sigma methodology is the performance of a measurement-based 

approach that focuses on process improvement and difference reduction through the application of 

specific projects. This is accomplished through the use of two Six Sigma methodologies: DMAIC and 

DMADV. The DMAIC means (define- measure- analyze- improve- control) is an improvement 

system process for existing processes decreasing below specification and looking for  improvement, 

and the DMADV means (define- measure- analyze- design- verify) apply to the product improvement 

and design at Six Sigma quality levels. 

Six Sigma improvement initiatives are typically deployed throughout the Define, Measure, Analyze, 

Improve and Control (DMAIC) phases. DMAIC is extensively used when a product is already in 

existence but its performance is not enough. The DMAIC phases lay out a clear approach for the 

deployment of Six Sigma projects. 

5. THE PHASE OF SIX SIGMA IMPLEMENTATION 

In order to decrease process variation and the associated high imperfection rate, The Six Sigma 

focuses on improvement methodology application, then the DMAIC is mentioned most repeatedly 

now and a lasting improvement process. The representative's meanings of five English letters DMAIC 

are as follows: 

A. Define 

The top management shall recognize the problem according to customer feedback, strategy and 

mission of company/Institute, define customer needs, and set goal. 

B. Measure 

Measurement is a key  step on Six Sigma road, one that helps the project team refined the problem 

and being the look for  root causes which will be the objective of Analyze step in DMAIC. Therefore, 

the project team needs to confirm problem/process, define problem/goal, and measure key steps/input. 

C. Analyze 

In analyze stage, the project team shall use data analysis tools and process analysis Techniques to 

identify and verify root causes of the trouble. For the reason, the project team needs to build up causal 

hypotheses, identify vital few root causes, and validate hypothesis 

D. Improve.   

The goal of the improve stage is to locate and implement solutions that will eliminate the causes of 

problems, decrease the variation in a process, or prevent a problem from recurring. So the project 

team needs to build up ideas to remove root causes, test solutions, and standardize solution and 

measure result. 
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E. Control 

Once the enhancement has been made and results documented, maintain  the performance of the 

process routinely, adjusting its operation. It is very essential for the project team needs to establish 

standard measures to maintain performance and correct problems as needs. Without control efforts, 

the improved method may well revert to its previous state. 

 

 

Figure2.The phases of Six Sigma Implementation 

6. SIX SIGMA IN HIGHER EDUCATION INSTITUTIONS 

 In the competition of globalization, education systems have gone through drastic changes. 

Today higher education has become commercial enterprise and is like a marketable commodity. 

Several institutions and universities throughout the world are preparing for advertising their 

educational products and services. Day by day the competition from various institutions and 

universities is rising up. The Quality of education is going to be of foremost importance in all further 

higher education system. Apart from quality there are no of other challenges faced by institutions.  

Teaching in any area involves many activities such as course plan design, Curriculum development, 

learning objectives of individual courses, classroom instructions, laboratory workout and student 

learning measurement etc. The Six Sigma methodology can be utilized in all the above listed activities 

to improve the teaching function in education system. 

The deployment of Six Sigma methodology consists of Champions, Master Black Belts (MBB), Black 

Belts (BB), Green Belts (GB) and Team members (TM).  
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7. SIX SIGMA IN PROFESSIONAL’S INSTITUTES 

The six sigma Flow in Professional‟s institutes are as follows. 

 

Figure 3.Six Sigma in Professional Institutes 

A. Governing body (Leadership group council): 

1. Members of Management / Management committee board. 

2. Proposes the Six Sigma methodology plan to the management 

B. Principal/Head of institute (Champion): 

1. Sets up a objective /goal for improving project 

2. Finds resources/funds for the team of project. 

3. Advocates for the team efforts in management  

C. Head of departments (Master Black Belts):  

1. Communicate with principal and management. 

2. Deals with disagreement to implement Six Sigma methodology. 

3. Help to resolve team and other conflicts 

4. Gathers and analyses data about team actions 

D. Professor in charge (Black Belts):  

1. Reviews /clarifies proposed project. 

2. Works with team members. 

3. Selects the project team members. 

4. Identifies and finds resources/capital for team 

5. Documentation of final project results. 

E. Student advisory committee (Green Belts) 

1. Carry out instructions/orders for data collection and analysis. 
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2. Carry out assignments. 

3. Re-evaluate the efforts of the team itself. 

4. Learns new data-driven ways to manage the Process of the project. 

F. Process owner (Team members) 

1. All faculty members and staff of the technical education institute are Team members. 

2. They are responsible for continuous progress and maintenance of the process. 

An institution is in full operation for only ten months of the academic year, i.e., from June to April.  

In an educational institution may have shared governance which means much slower decision  

making process. Students are also partially responsible for their own learning education. This issue 

complicates the problem significantly.  

 

Figure 4.Fish-bone diagram 

 

Infrastructure:  Infrastructure includesLibrary, Computer and internet and Hostel Facility. 

Faculty: This include Qualification of faculty , Experience of faculty, Knowledge Level , Teacher 

student ratios, effective Teaching style, Degree of motivation by faculty and Parent‟s lecturer 

interaction. 

Management: This include Amount of investment, Efficiency of administration, Scholarships, 

Provision of financial help for students of weaker class, Provision of adequate power to principal and 

faculty and Accreditation of college. 
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Student faculty relationship: It consists of Opportunity of informal interaction, Student perception 

of faculty, Counselling sessions for the weak students, extra classes (if required), and approach of 

students and Feedback from students. 

Examination pattern: This includesPattern of question papers, Pre-defined curriculum, sufficient 

times between exams, Examination Evaluation criteria, Transparency and conducting mock 

examinations.  

Administration: It includeEffectiveness, Discipline and decorum, Placement cell with qualified TPO, 

Emphasis on industrial training, Feedback from alumni and Provision for qualified counsellor 

CONCLUSION 

This review literature provides various examples applying DMAIC Six Sigma methodology in 

improvement projects/Process in the manufacturing and service sectors. The intention of this paper is 

to demonstrate that the method and tools of Six Sigma can be successfully and effectively applied to 

improve student passing rate in educational institute. 

This literature paper provide a good platform for introduce the Six Sigma DMAIC methodology and 

tools to improveperformance and resolve process problems, in spite of the huge challenges faced 

when implementing the Six Sigma method effectively in an educational setting. 
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