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Abstract

The effectiveness of education depends on the competence and teaching quality of a teacher.
Existing practices in teaching must be revolutionized and other solutions must be introduced
to ensure that quality continues to increase instead of remaining stagnant. This conceptual
paper aims to explain the Six Sigma approach in education through the Six Sigma DMAIC
model to improve the quality of teacher teaching. The Six Sigma DMAIC model cycle consists
of five phases: Define, Measure, Analyze, Improve, and Control. The development of the Six
Sigma DMAIC model’s corpus of knowledge helps teachers improve the quality of teaching in
the classroom and meet the needs of students. The new concept of the Six Sigma DMAIC
model implementation in education also works through an in-depth diagnosis of issues
related to teaching problems, which simultaneously facilitates the planning of effective
interventions. Besides, the concept of sigma in the technical field has the potential to be
developed in the field of education. The current findings provide a dimension of innovation
in the education sector in improving the quality of teacher teaching using the Six Sigma DMAIC
model, which will have a significant impact on the academic success of students. Therefore,
education policymakers should be more aggressive in strengthening the quality of education
towards the success of quality and dynamic human capital through the latest practices with
the sigma concept.

Keywords: Quality, Education, Teacher Teaching, Six Sigma, DMAIC Model

Introduction

Education is one of the important aspects that must be strengthened since the progress of a
country depends on its underlying education system (Kakingo & Lekule, 2021; OECD, 2015).
The quality of education refers to the extent to which the education system is able to achieve
the generally accepted educational goals that focus on the knowledge and skills of its
implementers, namely teachers, to realize the nation's educational goals. The quality of
teacher teaching has a great influence on students; the higher the quality of teaching
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delivered to students, the more motivated students are to learn (Ngang et al., 2015; Sogunro,
2017). Teachers are also responsible for determining the effectiveness of students’ learning
process through teaching because the quality of the outcome of student learning is
determined through the teaching methods delivered by the teachers (Graham et al., 2020;
Rizki et al., 2021). Essentially, the focus on improving the quality of the education system
should not be taken for granted in order to produce quality human capital. In fact, quality
human capital can only be established through quality education (Graham et al., 2020; Rizki
etal., 2021). Therefore, the quality of teacher teaching plays an important role in determining
the satisfaction of students, who are customers in educational institutions, because they have
requirements that must be met by the teachers (Amirian et al., 2022). In this regard, teachers
also need to constantly improve their competence and quality to ensure the effectiveness of
quality in their teaching (Blomeke & Olsen, 2019; Olawoyin & Isuku, 2019).

Correspondingly, the Six Sigma approach is seen as a new alternative that can be used to help
educational institutions improve the quality of teacher teaching. According to Cano et al
(2016); Cudney et al (2014), Six Sigma is an approach that brings additional benefits in helping
educational institutions adopt the best practices for service delivery through quality
processes that ensure its success (Cano et al., 2016; Cudney et al., 2014). Six Sigma is not only
an approach used to measure quality levels but also to identify areas of weakness in an
organization in order to improve and meet customer needs (Bloom, 2018; Pyzdek & Keller,
2018). Therefore, Six Sigma has undergone a revolution and has been successfully adopted in
most fields of education (Kremcheeva & Kremcheev, 2019; Pal & Ghosh, 2022).

As reported in previous studies, among the areas in education that can be improved by
applying the Six Sigma approach include curriculum, infrastructure, student learning
performance, academic achievement, learning community, as well as teaching and learning
(Abdulla & Kavilal, 2022; Arafeh et al., 2021; LeMahieu et al., 2017; Maclel-Monteon et al.,
2020). Although it is rather difficult to apply Six Sigma in education, the literature has proven
that this concept indeed has high potential to be used for improving the quality of teacher
teaching (Al Kuwaiti & Subbarayalu, 2015; Sharma et al., 2013; Sunder, 2014; Wang, 2022; Yu
& Ueng, 2012). Consequently, such a potential eliminates the stigma that the sigma concept
canonly be used in alimited context. Now, the concept of sigma is no longer a fantasy because
all educators have the opportunity to apply this concept in their careers.

Technical Definitions of Six Sigma

Six Sigma is a business strategy developed by Motorola in the mid-1980s, which aims to
identify and eliminate the causes of errors, defects, or failures in business processes by
focusing on customer satisfaction (Costa et al., 2021; Pal & Ghosh, 2022). The basic goal of
the Six Sigma methodology is a quality improvement system that focuses on improving
processes and reducing variations (Mittal et al., 2023). Six Sigma primarily aims to minimize
the error rate in work processes, thus reducing customer dissatisfaction (Pande et al., 2014),
as customer satisfaction is an important aspect prioritized by product suppliers or service
providers.

Pyzdek & Keller (2018) stated that Six Sigma is represented graphically as a bell-shaped curve
or normal distribution and a measure that shows the deviation of a characteristic from the
mean, which is six times the standard deviation from the mean, both to the left and to the
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right. Technically, the Sigma value refers to the efficiency of the process; the higher the Sigma
value, the better the process (Breyfogle et al., 2001). In other words, Six Sigma refers to a
stage in the process that approaches perfection. Therefore, to reach the level of Six Sigma,
the Six Sigma methodology is used to ensure that an organization is able to achieve optimal
customer satisfaction (Bloom, 2018; Breyfogle et al., 2001). In the context of teacher teaching
quality, the Six Sigma approach is used to monitor and improve this particular aspect.
Specifically, Six Sigma is used to detect deficiencies and weaknesses in teaching and learning
(T&L) as well as to plan improvement action strategies in order to overcome the identified
problems, apart from ensuring that the T&L evaluation of teachers can be made easier and
more focused.

The Sigma symbol (o) refers to the standard deviation originating from Greek, which is often
used in Mathematics (Pande et al., 2014; Pyzdek & Keller, 2018). In statistical terms, Six Sigma
is defined as a unit of measurement that can reduce problems to 3.4 defects per million
opportunities (Fuad, 2019; Pyzdek, 2003). To achieve this level of Six Sigma, the processes in
Six Sigma can produce less than 3.4 errors per million opportunities (DPMQ) or achieve
99.9966% success (Pande et al., 2014; Pyzdek & Keller, 2018). This means that the processes
are so accurate that they can make six standard deviations between the average achievement
and the specification limit set by customers (Nitesh, 2020; Yousif, 2019; Zhang et al., 2021).
Pyzdek & Keller (2018) also stated that the higher the value of Sigma, the fewer variations will
occur in a process and fewer errors will take place. Meanwhile, Bloom (2018) opined that if
the value is achieved, then Six Sigma can ensure that the entire productivity process runs
optimally. Clearly, Six Sigma is an improvement strategy used by most large companies
around the world to increase profits and avoid waste by using poor quality costs in order to
improve the effectiveness and efficiency of all operations in meeting customers’ needs and
wants.

Moreover, when compared to educational institutions, Six Sigma is an element of a business
strategy used to improve the efficiency of the education sector (Kremcheeva & Kremcheeyv,
2019; Pal & Ghosh, 2022). This means that achieving Six Sigma in education requires a high
value so that not many mistakes will occur. In the context of teacher teaching quality, the
implementation of the Six Sigma approach can help teachers reduce errors in implementing
PdP and further improve the quality of teacher teaching. Specifically, errors in PdP can be
reduced by identifying the causes of problems encountered when implementing PdP and
offering continuous improvement methods to help teachers improve their teaching quality.
Thus, the reduction of these errors greatly impacts students in achieving academic excellence.

Six Sigma DMAIC Model

The Six Sigma DMAIC model is a data-driven continuous improvement cycle, which is
developed to find weaknesses and inefficiencies, particularly those that cause product or
service breakdowns (Costa et al., 2021; Mittal et al., 2023). In other words, it is used to
improve existing processes that are at established standards and seek additional
improvements. The Six Sigma DMAIC model stands for Define, Measure, Analyze, Improve,
and Control. Each phase in the Six Sigma DMAIC model must be carried out according to a set
cycle to ensure the best outcome (Costa et al., 2021; Sandu & Sharma, 2020; Smetkowska &
Mrugalska, 2018).
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As evidenced in the literature, the Six Sigma DMAIC model has been widely used in
educational institutions (Abdulla & Kavilal, 2022; Arafeh et al., 2021; Maclel-Monteon et al.,
2020; Sandu & Sharma, 2020; Wang, 2022). Therefore, this model is seen as a systematic
approach to evaluate, improve, and enhance the quality of teacher teaching towards
achieving perfection to meet customer satisfaction, specifically school students. The Six Sigma
DMAIC model cycle begins with defining, then measuring, analyzing, improving, and
controlling (Mittal et al., 2023). The conceptualization and operationalization of each phase
in the Six Sigma DMAIC model cycle are also identified to evaluate the quality of teacher
teaching and help teachers improve the quality of teaching in the classroom.

Define B Define the problem and objective
| Actions to be taken to address
Measure - clons Olh:: :;Z: o address

4

Analyse processes and problems

Analyze : :
to determine their root causes
Improve ‘ Determine and implement
enhancements
Control ‘ Make ongoing improvements

Figure 1: Six Sigma DMAIC Model Cycle

a. Define

The define phase is the first step in the Six Sigma DMAIC model, which focuses on
identifying the problem and the goal to be achieved as well as determining what the
customers need (Alkoot, 2019; Kremcheeva & Kremcheev, 2019). In other words, this phase
focuses on the identification of problems and goals to be solved (Abdulla & Kavilal, 2022;
Pande et al., 2014). In the context of this conceptual paper, the problem to be solved involves
improving the quality of teacher teaching. Therefore, the focus of this phase is identifying the
causes or problems faced by teachers in PdP, identifying the competence and self-efficacy of
teachers, and setting the goals to be achieved or improved.

b. Measure

The second phase of the Six Sigma DMAIC model is measure, which involves collecting
and analysing data on the problems discovered in the first phase (Abdulla & Kavilal, 2022;
Pande et al., 2014). The data in this phase will be used to see the comparison, in terms of
whether there is an increase or decrease in the control phase. In this phase, the collection of
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information and data must be conducted carefully and accurately to avoid measurement
errors. In the context of this study, this phase will detect the causes of T&L that do not reach
the set standards and affect the competence and self-efficacy of teachers.

c. Analyze

The third phase of the Six Sigma DMAIC model is analyze, where the collected data will
be processed to identify the causes of defects (Pande et al., 2014). The main goal of this phase
is to ensure that the improvements to be made are aimed at overcoming the causes of
defects, i.e., the cause of the problems (Abdulla & Kavilal, 2022). In this study, the measured
data will be analyzed and the main factors affecting the quality of teacher teaching will be
identified. The data that has been processed will be used to make plans to improve the quality
of teacher teaching. When the important factors affecting the quality of teacher teaching are
identified, the same causes will be known (Sandu & Sharma, 2020).

d. Improve

The fourth phase of the Six Sigma DMAIC model focuses on potential problem-solving
and improvement issues that have been discovered in the first three phases ( Abdulla &
Kavilal, 2022; Pande et al., 2014). In this phase, the pedagogic practices and competencies of
teachers that do not reach the standards will be improved by proposing some changes to their
teaching styles. In addition, improvements for the evaluation of teacher teaching quality will
also be implemented from time to time.

e. Control

The final phase of the Six Sigma DMAIC model is control, which refers to the process of
ensuring that defects do not recur and that the improvements suggested in the previous
phase are continued (Abdulla & Kavilal, 2022; Pande et al., 2014). In other words, the control
phase is preventive; any possible problem-related effects discovered in the analysis phase are
managed in the control phase. Therefore, in this phase, the implementation of solutions is
ensured throughout the improvement process, and the review will continue to ensure the
continuous improvement of teacher teaching quality (Sandu & Sharma, 2020). In addition,
improvements to the competence and self-efficacy of teachers are also performed in this
phase based on the analysis that has been carried out.
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Figure 2: Six Sigma DMAIC Model in Improving Teacher Teaching Quality

Discussion

The Six Sigma DMAIC model is a structured and effective approach to quality improvement in
achieving educational excellence (Kremcheeva & Kremcheev, 2019; Shoeibi & Zahmatdoost,
2018). Each phase in the Six Sigma DMAIC model—Define, Measure, Analyze, Improve, and
Control—must be carried out according to a set cycle to identify weaknesses or inefficiencies
that affect output defects (Bumjaid & Malik, 2019; Cano et al., 2016; Sharma, 2020). Thus, the
Six Sigma DMAIC model should be used as a reference and success strategy guide in improving
and maintaining the quality of education at the set standards as well as achieving better
performance (Rizki et al., 2021; Shoeibi & Zahmatdoost, 2018).

Additionally, the Six Sigma DMAIC model is a practical continuous improvement method to
evaluate the quality of teacher teaching and simultaneously help teachers improve their
competence and personal skills (Arafeh, 2016; Wang, 2022; Yu & Ueng, 2012). The evaluation
of existing teacher teaching quality places more emphasis on the rating of teacher teaching
rather than detecting weaknesses or improving teaching more effectively (Callahan &
Sadeghi, 2015). Furthermore, the evaluator who makes the evaluation also does not know
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how to give constructive feedback to teachers or motivate the teachers to improve the quality
of teaching (Fresko & Levy-Feldman, 2023). Besides, when compared to the evaluation of
teacher teaching quality using the Six Sigma DMAIC model, the main goal is to emphasize the
systematic collection and analysis of data in order to correct errors in teaching and learning
(PdP) as well as provide suggestions for improvement to overcome the identified problems.
Nonetheless, it should be noted that the evaluation of teacher teaching quality is a continuous
process and will be impactful when the evaluation is carried out not only by labeling the
quality achieved by teachers but also by helping the teachers identify the relevant strategies
and development needs in order to achieve the standards set by educational policymakers.
However, in real circumstances, most teacher evaluation systems do actually not help
improve the competence and quality of teacher teaching. In other words, the result of teacher
teaching quality remains the same (Callahan & Sadeghi, 2015; Darling-Hammond et al., 2015;
Gerritsen et al.,, 2016). Moreover, Fresko and Levy-Feldman (2023) found that teacher
teaching quality evaluation is not carried out continuously and is only implemented once, and
there is also no follow-up action being taken to overcome the problems faced by teachers.
Accordingly, the Six Sigma DMAIC model becomes an alternative assessment to help teachers
identify problems in T&L more effectively. Although existing teacher teaching quality
evaluation practices can help teachers improve their teaching quality, the Six Sigma DMAIC
model approach is deemed more comprehensive in terms of its applicability, such as in data
collection, analysis, and feedback in different contexts. In addition, the Six Sigma DMAIC
model can also be used by teachers as a self-assessment, which entails a formative
assessment for identifying problems as well as evaluating and improving existing teaching
practices (Akram & Zepeda, 2015). Hence, the Six Sigma DMAIC model can be used as a self-
assessment tool and a tool of evaluation among peers to improve the quality of teacher
teaching.

Interestingly, the Six Sigma DMAIC model with each phase of DMAIC involves various forms
of assessments that can provide information on teacher performance and better decisions on
the strategies to improve teacher competence and skills in implementing T&L in the
classroom in order to achieve teaching quality standards. Continuous improvement will help
teachers improve their competence and expertise over time. In fact, the Six Sigma DMAIC
model can also provide an overview of teacher teaching quality more effectively without
incurring high costs, and it neither interferes with teachers' time at school nor involves many
teachers.

Thus, the new concept of implementing the Six Sigma approach in the education sector
through the Six Sigma DMAIC model is a new dimension in improving the quality of teacher
teaching. Evidently, this approach focuses on a comprehensive effort to improve the
weaknesses that occur during the T&L process in order to produce quality output. Besides,
the Six Sigma DMAIC model approach also involves efforts to identify problems faced by
teachers and reduces errors in implementing T&L, besides offering continuous improvement
methods to help teachers improve their teaching quality. Therefore, in an effort to improve
the quality of teacher teaching, it is important to detect the strengths and weaknesses of the
teacher teaching quality with the Six Sigma DMAIC model in order to improve and increase
educational excellence.

Conclusion

This conceptual paper has explained the Six Sigma approach in education through the Six
Sigma DMAIC model to improve the quality of teacher teaching. Students are the main
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customers in educational institutions; therefore, their satisfaction with T&L provided by
teachers must be enhanced. The effectiveness of teacher teaching quality is determined by
the academic improvement of students; the success of a student reflects the success of the
process of imparting knowledge to enhance the development of a student and their
satisfaction level. Since the Six Sigma DMAIC model has a very high potential to be used to
improve a process that is in a critical state, especially when the cause of a problem is not
found, the application of the Six Sigma DMAIC model in schools to improve the quality of
teacher teaching as an alternative to existing practices is highly recommended. However, all
these efforts will be in vain without the commitment of the school management, which is very
necessary to ensure effective and quality results. Support from PPD, JPN, and KPM also plays
a key role in ensuring the success of its implementation for school improvements. If this is
practiced well, then the country's education will surely achieve the desired goal. As the saying
goes, "A good education can change anyone, but a good teacher can change everything."
Revolutionizing teachers means revolutionizing national education. Now, let us realize the Six
Sigma DMAIC model so that it does not remain a fantasy in the measurement of teacher
teaching quality.

Contribution

This research adds new views to the theory, measurement, and implementation of the Six
Sigma DMAIC model in Malaysian educational institutions for the Malaysian Ministry of
Education. This can help policymakers and academics approach the Six Sigma DMAIC model
to improve teacher quality of instruction in Malaysia. Stakeholders can undertake in-depth
diagnostics of teacher teaching issues in order to develop specific solutions to improve
teacher teaching quality. Other than teachers, the Six Sigma DMAIC model can be used to
improve self-competence and teaching quality by providing guidelines for planning relevant
interventions.
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