KRONIKA JOURNAL(ISSN NO-0023:4923) VOLUME 25 ISSUE 9 2025
Implementation of Six Sigma in Academia

Shashi Kiran G', Dr. Shivakumar R? and Dr. Ramachandra C G°
Research Scholar, Department of Industrial Engineering & Management, MSRIT, Bangalore'
Assistant Professor, Department of Industrial Engineering & Management, MSRIT, Bangalore’

Professor, Department of Mechanical Engineering, Presidency University, Bangalore’

Abstract- The pursuit of academic excellence has become paramount for higher education institutions
navigating a competitive, outcomes-driven landscape. Six Sigma—a data-driven quality improvement
methodology originally developed for industrial environments—has demonstrated strong potential in the
education sector. This paper explores the strategic implementation of Six Sigma in academia, examining how
its structured DMAIC framework (Define, Measure, Analyze, Improve, Control) can be adapted to optimize
institutional processes, enhance student outcomes, and foster a culture of continuous improvement. The
discussion synthesizes key concepts, benefits, challenges, and real-world examples of Six Sigma deployment
in educational settings, offering a roadmap for institutions aiming to integrate quality assurance with
academic goals.
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1. Introduction

In recent years, quality assurance has gained increasing importance in the field of higher education.
Institutions are under pressure to not only deliver academic content effectively but also to demonstrate
measurable improvements in performance, student satisfaction, and graduate outcomes. As a result,
methodologies traditionally associated with manufacturing and service sectors—such as Six Sigma—are
being explored for their potential in academic settings.

Six Sigma, first introduced by Motorola in the 1980s and popularized by companies such as General Electric,
is a disciplined approach aimed at reducing variation, eliminating defects, and improving overall process
capability. It employs statistical tools and follows a structured problem-solving method—DMAIC—to
address inefficiencies across operational workflows. While Six Sigma has shown proven success in industrial
contexts, its principles are increasingly being adapted to the unique dynamics of education, including teaching
processes, administrative services, student retention strategies, and accreditation compliance.

Applying Six Sigma in education presents both opportunities and challenges. Unlike manufacturing,
educational outcomes are often qualitative, and success indicators can be influenced by numerous non-
standardized variables. Despite this complexity, institutions that have adopted Six Sigma report
improvements in curriculum delivery, enrolment management, student support systems, and institutional
ranking metrics.

This paper provides a comprehensive review of Six Sigma’s relevance in academia, examining its conceptual
foundations, implementation strategies, and implications for institutional excellence.
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2. Six Sigma in Education Industry

The integration of Six Sigma into the education sector represents a significant shift in how academic
institutions perceive and manage quality. Traditionally, quality in education has been measured through
subjective assessments, accreditation outcomes, and student satisfaction surveys. However, with growing
emphasis on accountability, operational transparency, and outcome-based education, there is increasing
demand for more structured, data-driven quality management systems.

Six Sigma offers a systematic methodology to address these demands. By applying its core principles—focus
on customer (student) needs, data-based decision-making, and reduction of process variability—educational
institutions can identify inefficiencies and improve service delivery across academic and administrative
domains. This transition from a qualitative to a quantitative approach in quality assessment allows institutions
to make evidence-based improvements.

In academic settings, the "customers" are not only students but also parents, employers, accreditation bodies,
and society at large. The outputs of the educational process—such as student performance, employability,
and research productivity—must meet the expectations of these diverse stakeholders. Six Sigma’s framework
facilitates alignment between institutional goals and stakeholder expectations through tools like SIPOC
(Suppliers, Inputs, Process, Outputs, Customers), CTQ (Critical to Quality) trees, and control charts.

The application of Six Sigma in education often focuses on areas such as admissions, curriculum design,
teaching effectiveness, examination processes, and alumni engagement. For example, the Define phase may
involve identifying student attrition as a critical problem, while the Measure phase would involve collecting
data on dropout rates and academic performance. The Analyze phase helps uncover root causes—such as
curriculum overload or lack of student support—while the Improve phase focuses on redesigning processes
or interventions. Finally, the Control phase ensures sustainability through monitoring systems and regular
feedback.

Despite its benefits, adopting Six Sigma in academic institutions is not without challenges. Educational
processes are often influenced by subjective, human-centric variables that resist standardization. Moreover,
staff and faculty may exhibit resistance to structured quality tools, perceiving them as overly bureaucratic or
unsuitable for creative teaching environments. To overcome these hurdles, institutions must foster a quality-
oriented culture through training, leadership commitment, and clear communication of benefits.

In summary, Six Sigma offers a powerful methodology for enhancing institutional performance in education.
When applied thoughtfully and adapted to the academic context, it can lead to measurable gains in operational
efficiency, stakeholder satisfaction, and educational outcomes.

3. Literature Review

Lean Six Sigma (LSS) implementation has become a strong wave in higher education over
the last twenty years. Its use has been studied in curriculum design and delivery, improvement
of institutional processes, student performance, and administrative services.

3.1 LSS in Curriculum Design and Delivery

Thomas et al. [1] presented a case study on integrating LSS in curriculum development, highlighting
improvements in delivery efficiency and stakeholder satisfaction. Their research demonstrated that LSS tools
could be adapted beyond manufacturing to enhance academic outcomes. Similarly, Balzer et al. [16]
emphasized the conceptual framework of Lean in curriculum transformation, underscoring its systemic
impact on academic quality.
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3.2 Quality and Process Improvement in HEIs

Ameen and Kavilal [2] also performed data-driven analysis that found Six Sigma greatly improves academic
quality indicators. Haerizadeh and Sunder [4] also provided proof of significant improvement in institutional
service quality and alignment of the faculty after LSS deployment. Research such as Costa and Oliveira
[11][14] and Sunder and Antony [13] further solidified LSS as a major driver of continuous improvement in
academic and administrative processes.

Antony et al. [6][22] elaborated on challenges like resistance from faculty and absence of trained staff but
concluded that, strategically applied, LSS enhances accountability and utilization of resources. O'Reilly et al.
[8] supported this opinion with a longitudinal case study of CI development in an Irish university.

3.3 Enhancing Student Retention and Performance

Chow and Downing [7] implemented the DMAIC
model in online learning and effectively minimized student dropouts. Vats and Sujata [15] and Kaushik and
Khanduja [23] implemented Six Sigma tools such as cause-effect diagrams and control charts
to enhance pass percentages in technical institutions. Kukreja et al. [24] proved curriculum-
level improvements in business education, validating LSS's pedagogical worth.

3.4 Service Process and Examination Systems

Li et al. [5] and Gijo and Antony [18] identified LSS's ability to standardize administrative and discharge
processes. Kaja Bantha et al. [10] used Six Sigma in examination
result analysis, demonstrating its applicability in student evaluations. Chandra and Bhattacharya
[9] utilized DMALIC to enhance utilization of resources within engineering schools.

3.5 Systematic Reviews and Theoretical Contributions

Cudney et al. [3]compiled15 years of LSS literaturein HE into frameworks, tools, and
performance measurements. Costa and Oliveira [14] suggested a roadmap for the deployment of LSS in
academic institutions, whereas Sunder [12] provided a Lean-Six Sigma framework for HEISs.

Mazumder [17] stressed the importance of LSS in the encouragement of academic accountability. Mehrabi
[20] emphasized the social behavior implications, anticipating that Six Sigma induces a culture of
excellence. Durga Prasad and Kambagowni [21] outlined an effective implementation model for engineering
colleges.

3.6 International and Longitudinal Perspectives

Antony et al. [6],ina longitudinal UK-based study, described LSS's institutional development and
its effect on policy and decision-making. This concords with Bhat and Jnanesh's [19] case on operational
metrics and reliability.

The combined results of these studies confirm the hypothesis that Lean Six Sigma improves institutional
performance, accountability, and student outcomes in
educational environments. In spite of cultural assimilation challenges and resource limitations,
its versatility across various academic functions makes it an effective instrument for institutional excellence.

4. Six Sigma Methodology

This study adopts a qualitative case-based approach to explore the practical application of Six Sigma within
the context of higher education institutions. The methodology is structured around the DMAIC framework,
which serves both as a conceptual model and as a diagnostic tool to analyze academic processes.

The research primarily focuses on the deployment of Six Sigma in a real-world academic setting, specifically
targeting areas such as course delivery, administrative efficiency, and student engagement. Data was gathered
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through a combination of institutional records, performance reports, and stakeholder feedback. Process

mapping techniques and flowcharts were used during the Define phase to delineate the current state of
academic workflows. During the Measure and Analyze phases, statistical tools such as control charts,
histogram analysis, and cause-and-effect diagrams were used to evaluate existing bottlenecks and variability
in performance metrics.

In the Improve phase, interventions were designed collaboratively with key stakeholders including faculty,
administrative staff, and student representatives. These interventions included the redesign of communication
channels, restructuring of course modules, and automation of documentation processes. The Control phase
was managed through the establishment of monitoring protocols such as weekly dashboard reviews, KPI
tracking systems, and internal audits.

The selection of a case-based qualitative approach is justified by the exploratory nature of the research, where
the goal is not to generalize across all institutions but to understand contextualized benefits and challenges of
Six Sigma implementation in academia. This methodology also allows for the integration of narrative
feedback and observational insights, which are critical in evaluating educational outcomes.

By following a structured methodology grounded in the DMAIC model, this study ensures both analytical
depth and practical relevance, offering a replicable framework for other academic institutions aiming to
implement Six Sigma strategies. DMAIC methodology for the educational process is shown in Table 1.

The first step to understanding the process is to develop a SIPOC process map for higher education to evaluate

Defi . .
elme the effect of input variables on output.

To find out the different factors affecting the quality of education process and student performance by sigma

Measure . o
calculation, establishing a data measurement system.

To identify the causes for poor quality in higher education survey is conducted and a cause & effect (fishbone)
Analysis diagram and plotting control charts are a widely used approach to identifying the root causes and their effects,
along with Minitab software.

In the improvement phase, the causes for failure or poor quality are be identified with a solution that will reduce

Improve defects in the process by using FMEA, and finally, an implementation plan is drafted.
Control The results of the new standardization or procedures can be further improved using different six sigma tools and
procedures to reduce variation or defect in the process by using Control Charts.
Table 1. DMAIC Methodology for Educational Process
4.1Case Study

For this project, we are considering Presidency University, situated at Itgalpura, Rajanakunte, Yelahanka,
Bengaluru, Karnataka, India - 560064. It is a private university that was established in 2013 in Yelahanka,
Bangalore by the Presidency Group of Institutions (PGI). Presently, the University offers UG, PG, and Ph.D.
programs in various streams, such as Engineering, Commerce, Management, Law, Design, Science,
Computer Application, and more. The University has more than about 400 permanent faculty members across
all departments. It comprises six constituent schools, which are School of Engineering, School of
Management, School of Law, School of Design, School of Commerce and School of Information Science.

For our study, we are focusing on School of Engineering having a total of 3000+ students’ strength across
various departments (Computer Science, Civil, Mechanical, Electronics and Communications Engineering,
Electrical and Electronics Engineering, Petroleum Engineering) in the pre final year in which we will be
considering the mechanical department students of 2018 batch consisting of 140 students.
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4.2 Threats and Opportunities

Threats and Opportunities Matrix

Project Objective 1. Investigate the application of six sigma in academics
2. To improve the CGPA of students for better academic opportunities.

3. Increase the number of students eligible for placement activities.

Project Sponsor Head of Department.

Project Stakeholder Students, Parents, Employers and Faculty members.

Threats (If we don’t do something) Opportunities (If we do take action)

Short term No major threats Employability rate is increased
(less than 6 months)

Wastage of money and time because | 1. Increase in goodwill of stake holders

of the training cost.

Long term 2. Publicity of university

(more than 6 months) 3. Confidence in employers

4. Increase in number of admissions

Table 2. Threats and Opportunities Matrix

4.3Define Phase

DMAIC begins with the identification and the defining of the problem statement. The goal of the ‘Define’
phase is to define the project goals and customer deliverable.

4.3.1 Problem Statement

The cumulative grade point average (CGPA) of a set of students in a department of mechanical engineering
is taken into consideration. It is observed that most students (more than 65%) have got less than 6.5 CGPA.
As a result, the number of students who could not cross the 6.5 CGPA mark are unable to attend the campus
interviews, as the market demand of companies are 6.5 CGPA. To improve the number of students eligible
for sitting in interviews in the future, the academic data of the above set of students are analyzed using six
sigma tools, as we found six sigma can be used to improve the academic performance of the students and
from the literature reviews, we understand that students can be considered as raw material in educational
institute’s process.

4.3.2 Project Charter

Project Charter

Project Name Implementation of Six Sigma in Academia
Description & Goals Improvement of CGPA for better placement and academic opportunities
Scope Meeting the requirement of the stakeholders and customers
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Business Case

CGPA is the most valued component of a student’s life in university,
CGPA often works as the primary parameter when applying or being
considered eligible for interviews or master's programs. This paper is
based on the motive of increasing the student eligibility, the case study is
done for the Mechanical department of the 2018 batch in Presidency
University where there are 140 students. Out of which we have
considered the data of 75 students by random sampling, in this project,
we considered 6.5 CGPA as the minimum criteria for being eligible for
placement or for having a good academic record. In the process we found
out that only 33.33% of students were in the eligibility criteria (6.5 CGPA
and above). Therefore, the goal of the project is to provide a solution by
using the Six Sigma methodology to establish at least 70% of the students
eligible.

Time 4 months
Constraints

Quality Improvement of students CGPA
Deliverables Better placements and academic opportunities

Key Resources

Data from Controller of Examination (COE)

4.3.3 SIPOC

Table 3. Project Charter

The SIPOC diagram is a tool used to identify all relevant elements of a process improvement project before
work begins. SIPOC stands for Suppliers, Inputs, Process, Outputs, and Customers, the analysis is used to
understanding the key elements of the process and helps us define the boundaries of the process. Figure 1
shows the SIPOC diagram for the educational process in Presidency University.

« PUC

* Colleges

» Umiversities

* Returning
Students

* College Freshmen « Society
Graduates ‘
« Transfer Students * Employers
Teach Sophomore Undergraduate L
eachers » University for
« Curriculum. ‘ M
Admission, : Gl
Junior
Support staff « Entrepreneurs
etc.
Senior

4.4 Measure Phase

Figure 1. SIPOC process mapping

The measure phase involves more numerical studies and data analysis than the previous define phase. This

phase focuses on measurement system validation and gathering root causes.

Goals of Measure Phase are:

i.  Develop a data collection plan and collect relevant data.
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ii. Validating the measurement system.

111. Determine the process capabilities.
4.4.1 Data Collection Plan

The Measure phase is all about collecting as much relevant data as possible to get the actual picture of the
problem. Hence, the team must ensure the measurement process of data collection is accurate and precise.

Population: 2018 batch students of Mechanical Department = 140

Sample size: students selected for project = 75

Sampling method: Random Sampling was done as random sampling is a part of the sampling technique in
which each sample has an equal probability of being chosen. A sample chosen randomly is meant to be an
unbiased representation of the total population.

) . Samplin
Measure | Data Type | Operational Definition Data Source lp g Method
plan
Consolidation of CGPA from Result sheet which
. 1st 4 semesters of mechanical Controller of Random contains sum of
CGPA Discrete department. Pre-final year Examination Sampling continuous assessment
students using the result sheet and end term marks

Table 4. Data collection plan
4.4.2 Normality Test

Normality Test is a Statistical process used to determine if a Sample or data collected fits a standard normal
distribution. We use Minitab software to plot this graph.
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Figure 2. Normality test graph

In the graph plotted (refer to figure 2), the blue points represent the students who scored CGPA less the 6.5
in the 27 subjects covered till the 4th semester. On the top right side of the plot, a p-value table is given. If
the P-Value > 0.05, then the data is Normal. If the P-Value <0.05, then the data is not Normal. When we
look at the above graph the points are in and around the straight line and the P-value is 0.770, hence we can
say that the data collected is normally distributed. And the six-sigma process can be continued.
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4.4.3 Base Lining or Sigma Calculations

The based lining or initial sigma calculation is done to understand the current process functioning level.

Here are some of the formulae used:

Number of Defects Produced Number of defects found

DPU
Per Unit Number of units processed (or inspected)

Number of Defects Produced N7 G S TG
DPO (Number of units processed (or inspected)) * (Number of

Per Opportunit .. )
I i opportunities per unit to create a defect)

f Defects P
DPMO | Tumber of Defects Produced DPO * 10,00,000
Per Million Opportunities

Table 5. DPMO Calculations

Total number of students = 75

No of students who score less than 6.5 = 50

Opportunity (Subjects) =27

Defects Per Unit (DPU) = 0.667

Defects Per Opportunity (DPO) = 0.02469136

Defects Per Million Opportunities (DPMO) =24691.358
Current sigma level = 3.46

From the sigma calculation, the current students’ academic performance level is 3.46 sigma which means it’s
at an industrial average competitive level.

4.5Analysis Phase

In this phase, critical analysis is carried out with the help of Six Sigma tools like the Fishbone diagram, also
known as the Cause-and-Effect diagram, and Pareto diagram. The Fishbone diagrams are used to identify and
systematically list-out the various root causes that can be contributing to the problem. Hence, these diagrams
help us determine which of the several causes has the greatest effect. The main application of these diagrams
is the dispersion analysis. In dispersion analysis, each major cause is thoroughly analyzed by investigating
the sub-causes and their impact on quality characteristics. The Fishbone diagram helps to analyze and identify
the reasons for any variability or dispersion. Pareto diagram is useful to reduce the many causes to vital and
critical few. The Pareto diagram helps us to quickly identify the critical areas (those causing most of the
problems) that deserve immediate attention.

4.5.1 Control Chart

The control chart is a Graph used to study how the process changes overtime. A control chart always has a
central line for average, an upper line for upper control limit, and lower limit for lower control limit. The
control limits are + 3 sigma from the central line. Attribute Charts are used for charting either-or conditions
over time for either static sample size or varying sample sizes. U-Chart is one of the Quality Control Charts
used to monitor the number of per unit of variable sample size. U- Chart is also known as the control chart
for Defects per unit chart. It is generally used to monitor the Count type of Data where the sample Size is
greater than one. There may be single defect or several different types, but U chart tracks the average number
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of defects per unit. The U- Chart is used with the varying sample Size where you are counting (attribute Data)

the number of defects in the Sample.
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Figure 3. U-Chart

Here we have considered the 27 subjects, the sample size in each subject is either 58 or 75 as the lateral entry
students only join the process in the 3rd semester, so we can see that the sample size is varying. When we
have a look at the above U- Chart the points are within the control limits UCL and LCL and there are no
points out of the control limits means there are no special causes variations involved and the chart indicates
that the process is in control.

4.5.2 Cause and Effect Diagram

Students

Attitude towards ——

Curriculum

Relative grading ——

Lack of practical curriculum Poor
Non utilization of resources
approachand ) performan ce
industry connect Poor basics M
Lack of guidance of stuaents

Adequate time
between sessional
exams

Infrastructure CGPA misconception

Attitude towards
students
Poor communication

University ideology Teaching methodology
Emotional distress

No creativity

Language barrier

and assessment

UGC Regulations Qualification

Co-curricular activities Experience

stems

Social Factors

Figure 4. Fishbone diagram
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4.5.3 Pareto Diagram

As mentioned above, the Pareto diagram is used to filter the many causes to vital and critical few. The Pareto
diagram helps us to shortlist the critical areas (those causing most of the problems) that deserve immediate
attention. Pareto Chart is a special form of Histogram, which shows the trend line and also the cumulative
percentage contribution by the causes listed in the Fishbone Diagram. It works on the Pareto principle, also
known as the 80/20 rule. It states that “For many events, roughly 80 % of the effects come from 20% of the
causes.”

Now to form the Pareto chart/ diagram the causes must be quantifiable, as we can see the causes mentioned
cannot be quantified as they are human factors so the only possible way to quantify the causes are by multi-
voting or by conducting a survey.

We opted to conduct a survey among the students by asking questions based on the causes and answer them
by rating the causes based on the level of importance on the scale of 1 to 5 and based on the responses the
following Pareto chart was made.

[Survey]
20 100%
70
80%
60
-3
= 50 60% w
= e
5 B
g ¥ 3
@ =
v 2 0% 3
20
20%
10
w
-
o
0 0%
Causes
. Vital Few I Useful Many =@ Cymulative 5 s Cut Off %

Figure S. Pareto Chart

From the Pareto chart (Figure 5) it concluded the 9 causes are contributing to 80% of the problem and they
come under Student, Social Factors, Environment, and Teacher categories of the Fishbone so if we control
these causes majority of the causes of the problem are solved.

4.6 Improve Phase

In this phase Failure Mode and Effect Analysis (FMEA) is carried out to identify the possible types of failures
and an implementation action plan is drafted with possible solutions for each failure cause.

4.6.1 Failure Mode and Effect Analysis (FMEA)

The objective of conducting FMEA is to list out all possible failures that could occur from the shortlisted
causes from the Pareto chart/diagram. The FMEA table contains parameters such as mode of failure, effects
of failure and its degree of severity (S), possible causes of failure and their probability of occurrence (O),
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current prevention methods, ability to detect (D), Risk Priority Number (R), recommended actions and

responsible persons.

The Rating factor we used is:

ABILITY TO DETECT

DEGREE OF SEVERITY

PROBABILITY OF OCCURRENCE

Detection
Certainty

FREQUENCY
(1in..)

1 .Cuﬁorr?er will not notice the adverse effect or it is Likelihood of occurrence is 10,00,000 > 1.67 Sure that the potential féilure will be found or 100%
insignificant remote prevented before reaching the next customer
2 Customer will probably experience slight annoyance |Low faiIL.Jre rate with . 20,000 1.33 Almost certain that the pot-ential failure will be found 29%
supporting documentation or prevented before reaching the next customer
3 Customer. will experience annoyance due to the slight |Low faiIL.Jre rate without. 5,000 approx. 1.0 Low likelihood that the potential failure will reach the 95
degradation of performance supporting documentation next customer undetected
4 Customer dissatisfaction due to reduced performance|Occasional failures 2,000 <1.0 Controls méy detect or prevent the potential failure 90
from reaching the next customer
Customer is made uncomfortable or their productivity|Relatively moderate failure Moderate likelihood that the potential failure will
5 is reduced by the continued degradation of the effect |rate with supporting 500 reach the next customer 85
documentation
6 Warranty repair or significant manufacturing or Moderate failure rate without 100 Controls are unlikely to detect or prevent the 80
assembly complaint supporting documentation potential failure from reaching the next customer
High degree of customer dissatisfaction due to Relatively high failure rate Poor likelihood that the potential failure will be
7 component failure without complete loss of function. |with supporting 50 detected or prevented before reaching the next 70
Productivity impacted by high scrap or rework levels. |documentation customer
Very high degree of dissatisfaction due to the loss of |High failure rate without Very poor likelihood that the potential failure will be
8 function without a negative impact on safety or supporting documentation 20 detected or prevented before reaching the next 60
governmental regulations customer
Customer endangered due to the adverse effect on  |Failure is almost certain Current controls probably will not even detect the
9 safe system performance with warning before failure |based on warranty data or 10 potential failure 50
or violation of governmental regulations significant Design
Verification* testing
Customer endangered due to the adverse effect on |Assured of failure based on Absolute certainty that the current controls will not
10 safe system performance without warning before warranty data or significant 2 detect the potential failure <50
failure or violation of governmental regulations Design Verification* testing

Figure 6. FMEA rating factor

Potential Effect on
Potential Failure Mode  Customer Because of Potential Causes Current Process Controls Actions Recommended  Resp.& Target Date Actions Taken
Defect
' ) Different modes(quiz, no deviation from course Evaluation done on a
Uniformity of Assessment | Different faculty evaluating unfair grading odes(qui Course Handouts 2 64 e Teaching Staff . 28181 2
presentations, etc) handouts common platform
Lack of basic concepts &
in Probl ficul i h hool i It 2hrs of
soor Basics understanding in Problem | difficulty in coping up wit Schooling & studying Nothing o | o Self study & Student & Teaching staf vs of bridge course |\ 80
solving skills and subjects | engineering subjects habits Foundation/Bridge courses every weekend
(PCM)
number of registered offer all courses All Courses were offered
Conduction of make up &
tion of make Notall courses are offered | carry forward of backiogs student for a particular Nothing 1 49 | irespective of number of Exam Dept for make up and summer |24 161 2
ui
course is less students term
lack of knowledge about towied classroom orientation and ) ceractions & tormation d .
. no prior knowiedge or " classroom interactions information dissemination
CGPA Misconception grading system, CGPA, | Low CGPA than expected P! 9 sessions at beginning of | 7 252 Student & Teaching staff 4i5 60
disinterest or negligence faculty advisers through all possible means
importance each semester
oor understanding and
P 9 poor understanding of English communication and
Language barrier interactions between biect background PPS 2 84 practice communication Students communication exercises | 5 &5 &2 50
subject
students and teachers )
demo session were taken
poor understanding of ) )
Poor communication skills of loss of interest, no No fluency in language, demo classes and onjob | Management and Teaching|  for new joiners and
subject by student due to Feedback sessions 3 | 120 4i2 48
Faculty understanding of subject background training Staff weekend training were
poor delivery skills
conducted for faculty
failure in completing the Family and Peer pressure, counselling and
Emotional distress pletng lose of interest ¥ p g Nothing 10 | 720 Counselling Management recreational activities were | 6.4 7.1 8¢ 336
course. performance anxiety
conducted
lack of concentration in no facilties, negligence Provide faciliies, and time |Management and Teaching
lack of Co-curricular activities | no modes of stress relief Nothing 2 | 120 ) facilities were provided |34 4f2° 24
class, boredom form management slots in timetable Staff
Lack of practical pang| Students having no less importance given by increase relevant industrial | Management and Teaching | "crease in number of
n
CLSCTEE R FIeLEE connection to real life unskilled students P given by 1P and PP 4 192 - 9 9| industrial visits and 6 4i2 a8
industry connect Management visits Staff
approaches to the subject technical talks by experts

Figure 7. FMEA
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4.6.2 Implementation Plan

Implementation Action Plan
SL.No Precess step from FMEA Action Item Responsible Due Date
1 Uniformity of Assessment No deviation from course handouts Teaching Staff End of semester
2 Poor Basics Self study & Foundation/Bridge courses Student and Teaching staff End of semester
3 Conduction of make up & Summer term Offer all courses irrespective of number of studnets Exam Dept. End of semester
4 CGPA Misconception Classroom interactions & faculty advisers Student and Teaching staff End of one month
5 Language barrier Practice communication Students End of semester
6 Poor communication skills of Faculty Demo classes and on job training Management and Teaching Staff End of one month
7 Emotional distress Counselling Management End of semester
8 Lack of Co-curricular activities Provide facilities, and time slots in timetable Management and Teaching Staff | End of a academic year
9 Lack of practical approach and industry connect | Increase relavent industrial visits Management and Teaching Staff | End of a academic year

4.7 Control Phase

In this phase, it is required to institutionalize the improvement- plan -results obtained from the Improvement
Phase. The key to success in achieving quality is to standardize these improvements. The results of the newly
standardized procedures can be improved furthermore by using different six sigma tools and procedures to
reduce variation or defect in the process. Control charts are an effective way of statistically keeping a track
of performance and using the data for continuous improvement in Six Sigma methodology.

5 Results and Discussions

The implementation of Six Sigma in the academic setting yielded several notable improvements across both
administrative and instructional domains. Through the application of the DMAIC methodology, the institution
was able to systematically identify inefficiencies, implement corrective measures, and monitor improvements
over time.

1. Process Efficiency

One of the most significant outcomes was the reduction in administrative process cycle time. For instance,
the time taken to process student registration and issue academic transcripts was reduced by approximately
40% following the redesign of workflows. Bottlenecks identified during the Measure and Analyze phases—
such as redundant approval steps and manual data entry—were addressed by introducing automation tools
and standardized templates.

2. Teaching and Learning Outcomes

Improvements were also observed in academic delivery. The evaluation of mid-semester feedback showed
that student satisfaction regarding the clarity of course structure and timely assessments improved post-
intervention. These gains were attributed to better alignment of course objectives with student expectations
and the use of real-time dashboards for monitoring teaching effectiveness.
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3. Stakeholder Engagement

The DMAIC framework facilitated increased stakeholder engagement. Faculty and administrative staff
involved in the Improve phase reported a better understanding of performance metrics and became more
proactive in proposing innovations. Additionally, students expressed greater confidence in the academic
system’s responsiveness, particularly with faster grievance resolution and structured communication
channels.

4. Data-Driven Culture

The adoption of Six Sigma tools promoted a shift toward a more data-oriented institutional culture. Regular
control charts and KPI dashboards became part of departmental reviews, encouraging evidence-based
decision-making. This transition not only improved transparency but also contributed to a culture of
accountability and continuous improvement.

Discussion

These results validate the applicability of Six Sigma in educational contexts, particularly when implemented
with adequate customization. The structured nature of DMAIC enabled the institution to move from intuition-
based management to data-informed interventions. While quantifying academic outcomes presents inherent
challenges, the use of surrogate performance indicators (e.g., cycle time, satisfaction ratings, process
variance) provided practical insights into system behavior.

However, certain limitations were observed. Resistance from faculty unfamiliar with statistical tools and the
abstract nature of some academic outcomes limited the initial pace of implementation. Overcoming these
required regular sensitization workshops and participative planning.

In summary, the application of Six Sigma not only improved operational performance but also laid the
foundation for a sustainable quality culture within the institution.

6 Conclusion and Recommendations

The findings from this study reinforce the value of Six Sigma as a quality improvement methodology in
higher education. While originally developed for manufacturing, Six Sigma’s structured, data-driven
approach has shown considerable potential for enhancing academic and administrative operations. By
applying the DMAIC framework, institutions can identify inefficiencies, implement targeted solutions, and
embed continuous improvement practices across their systems.

The case reviewed demonstrates that Six Sigma is capable of generating tangible benefits such as reduced
processing times, improved stakeholder satisfaction, and enhanced monitoring of key academic activities.
The transition to a performance-oriented culture, underpinned by real-time data and structured feedback
loops, has enabled the institution to better align its services with stakeholder expectations.

However, successful deployment of Six Sigma in academia depends on several enabling conditions. These
include leadership commitment, adequate training in quality tools, and the involvement of all stakeholders in
process reengineering. Institutions must also recognize that educational settings require adaptation of
traditional Six Sigma tools to accommodate the qualitative and dynamic nature of learning environments.
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Recommendations

Based on the outcomes and challenges observed, the following recommendations are proposed for institutions
seeking to adopt Six Sigma in academic contexts:

1. Invest in Capacity Building: Faculty and administrative staff should receive training in Six Sigma
tools and principles, with a focus on contextual application in education.

2. Pilot Before Scaling: Begin with targeted pilot projects in manageable areas (e.g., student admissions,
course evaluations) to build momentum and demonstrate early success.

3. Integrate with Strategic Planning: Align Six Sigma initiatives with institutional goals such as
accreditation, employability, and digital transformation.

4. Encourage Participatory Design: Engage stakeholders at all levels to co-develop solutions, ensuring
ownership and reducing resistance to change.

5. Embed Monitoring Mechanisms: Use dashboards, KPIs, and control charts to sustain improvements
and foster a culture of accountability.

In conclusion, Six Sigma presents a viable and powerful strategy for educational institutions aiming to elevate
operational efficiency and service delivery. When thoughtfully implemented, it can transform traditional
academic workflows into agile, responsive, and student-centered processes.
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