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Abstract

The success of Six Sigma in several industries stimulates its potential to be applied in the field
of education. The literature shows that there are almost no quality assessment studies in
Malaysian education using the Six Sigma approach, and existing studies have only focused on
the profit-driven sector. Therefore, this article aims to explain the implementation of the Six
Sigma approach to assess the quality of teacher teaching and improve the quality of teaching
in the classroom. This is because teacher teaching is still a challenge for the Malaysian
Ministry of Education when its effectiveness towards student achievement is often
guestioned. The ideas in this article also discuss the expectations of the innovation-based
Quadruple Helix Model for the application of the Six Sigma approach in order to assess the
quality of teacher teaching. Discussion summary are expected to add value to the
multiplication of existing knowledge as well as contribute to the production of a new
technique and approach to assess the quality of teacher teaching using the Six Sigma
approach. In addition, the Quadruple Helix Model is expected to develop ideas in order to
improve and ensure that the education system in Malaysia becomes one of the best in the
world.
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Introduction

Teachers are the most important driving force at the school level for student success (Ashwin,
2022; Bijlsma et al., 2021). Quality teachers are very important in the education system to
ensure that the education process runs smoothly as desired (Almutairi and Shraid, 2021; KPM,
2018a). Since the quality of teachers is the main driving force behind the transformation
process and the provision of quality education (Deti Rostini et al., 2022), a quality teacher can
produce quality students, and this becomes the main factor determining student success
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(Olawoyin and Isuku, 2019). The higher the quality of a teacher, the higher the effectiveness
in carrying out work, especially in ensuring that students acquire the highest quality of
education. Therefore, the quality of a teacher is a determinant of student success, and this
has become the main objective of education reform in most countries.

Effective teaching and learning result from quality teachers (Lee, 2018). Therefore, the
success of the teaching and learning process depends on the quality of teacher teaching. A
lack of teacher teaching effectiveness makes the teaching and learning process problematic;
as a result, students are not guided appropriately and are unable to learn (Sogunro, 2017).
Besides, a teacher's inability to deliver lesson content using the correct method reduces
students' learning interest. This shows that the quality of teacher teaching has a great impact
on students; the higher the quality of teaching delivered to students, the greater the students’
motivation to learn (Blomeke and Olsen, 2019).

Efforts to improve the quality of education have been actively implemented in most countries
around the world. As such, many international educational organizations have implemented
the concept of quality in the education system. For instance, Total Quality Management
(TQM) or TQM methodologies such as Six Sigma, Kaizen, and Continuous Quality
Improvement (CQl), including quality management systems such as National Organization for
Standard (ISO) 9001, have been implemented to improve quality in education (Arokiasamy
and Krishnaswamy, 2021; Goetsch and Davis, 2016; Sfakianaki and Kakouris, 2019; Soria-
Garcia and Martinez-Lorente, 2014). All of these countries have also become increasingly
aware of quality aspects and shown interest in implementing the concept of quality, especially
after attending the World Education Forum of the United Nations Educational Scientific and
Cultural Organization (UNESCO) in Dakar in 2000, which emphasized the need to improve
quality education (Jung et al., 2021).

However, the challenge of producing quality teachers is a global issue that has always been a
concern of policymakers in every country. As a matter of fact, it is said that the future of a
country depends heavily on its education system. In this regard, as the global environment
becomes increasingly challenging, each country will strive to ensure that its citizens receive a
good education. This shows that each country aims for its education system to be among the
best in the world (Sandu and Sharma, 2020). Accordingly, the quality of teacher teaching
should be taken seriously because, while the education system has become increasingly
challenging, the teaching profession is also increasingly burdened with responsibilities.

Teacher Teaching Quality Assessment

The quality of teacher teaching is the main key to student development. Empirical evidence
has shown that the quality of teacher teaching affects student achievement in the sense that
what students obtain depends on the efforts made by the teachers (Almutairi and Shraid,
2021; Hammond et al., 2017; Deti Rostini et al., 2022). Teachers’ creative and innovative
teaching practices can attract students' learning interest (Blomeke and Olsen, 2019; Lee,
2018). Therefore, the excellence of the education system requires the transfer of excellence
from among its implementers, i.e., teachers. For instance, the education system must provide
reliable and valid teaching assessments for the development of quality in education (Kim et
al., 2019).

The determination of quality in education requires a set of assessments that are applied
universally (Jamin et al.,, 2022). Based on empirical studies, to ensure that a satisfactory
teaching level can be established and maintained in educational institutions, most countries
have standards to assess the quality of teacher teaching (AITSL, 2017; GOV.UK, 2021; KPM,
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2018b; NBPTS, 2016; NCATE, 2008). Teacher teaching quality assessment is an assessment for
evaluating what teachers have achieved and what teachers require in order to develop or
improve their competence (Almutairi and Shraid, 2021; Kim et al., 2019). Assessments in
teaching and learning are also an important requirement to evaluate and improve quality in
an educational institution (Jayamohan and Bhasi, 2021). Thus, teachers must constantly
evaluate and criticize their teaching practices to improve their teaching skills (Seyyed et al.,
2022).

However, in real situations, most teacher assessment systems do not help improve teacher
competence and teaching and learning quality (Darling-Hammond et al., 2015; Gerritsen et
al.,, 2016). Although the assessment of teacher teaching quality is carried out by the
responsible party, the results of teacher teaching quality are still the same (Callahan and
Sadeghi, 2015). This is because the assessment places more emphasis on the rating of
teaching and learning carried out by teachers and does not emphasize how to detect
weaknesses and improve more effective teaching and learning. According to Callahan and
Sadeghi (2015), the teaching and learning assessment of teachers should emphasize
measuring the strengths and weaknesses of teachers as well as identifying the causes of
problems and offering improvement strategies that help teachers improve the quality of
teaching in the classroom.

In addition, based on the findings of the study by Bijlsma et al (2022), instruments for
evaluating the quality of teacher teaching are limited and there is no standard teacher quality
measurement instrument that can be used to assess teacher quality worldwide. In fact, there
are various opinions and contradictions in evaluating the quality of teacher teaching. For
instance, the assessment of the teaching quality of teachers is not fully linked to teaching
ability (Darling Hammond et al., 2017). Although there are studies evaluating the quality of
teaching abroad, the findings of these studies focus more on measuring the quality of
teaching in Higher Education Institutions (HEIs) (Ashwin, 2022; Ekawati et al., 2022; Maclel-
Monteon et al., 2020; Wang, 2022)

Six Sigma Approach in Teacher Teaching Quality

Six Sigma is a methodology in the field of total quality management (TQM) (Kamran Moosa
and Ali Sajid, 2010) and a concept of quality management towards customer-oriented
continuous improvement. Six Sigma is also a technique and tool for solving problems,
improving results, and reducing product damage (Yu et al., 2022). Six Sigma has been used by
most companies around the world, starting at Motorola in 1985 by Bill Smith, who was an
engineer at the company (Pyzdek and Keller, 2018). The use of the Six Sigma approach at
Motorola has successfully enhanced processes and quality control by making improvements
in the process of producing optimal output by reducing waste in the company (Nuresa et al.,
2022). As a result, in 1988, Motorola successfully received the first Malcolm Baldridge
National Quality Award. The outstanding success achieved by Motorola has then attracted
the interest of many large companies to use Six Sigma such as General Electric, Allied Signal,
Texas Instruments Defense Group, International Business Machines Corporation, and Digital
Electronics.

In order to improve the quality of services offered to customers, Six Sigma is an effective
quality tool to be used across all fields, including education (Mazen Arafeh et al., 2021). The
Six Sigma approach not only benefits customers as they can enjoy quality output but also
organizations, particularly through cost savings and increased operational efficiency. The
success of Six Sigma in the industry has attracted the interest of scholars to apply the Six Sigma
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approach in the field of education (Kumar, 2015). In fact, Six Sigma has been used in the
education sector since 2000 and has been successfully adopted in most fields of education
(Ameen Abdulla and Kavilal, 2022). Previous studies have also proven that the Six Sigma
approach can be implemented in educational institutes to improve the quality of education
(Ameen Abdulla et al., 2020; Davis and Fifolt, 2018). One of the areas in education that can
be improved by applying Six Sigma includes the assessment of teaching quality (Wang, 2022).
However, past analysis has shown that there is still a lack of research on the Six Sigma
approach in measuring and evaluating the quality of teacher teaching. In fact, articles
published using the Six Sigma approach for teaching and learning quality improvement are
only for lecturers at HEIs (Al Kuwaiti and Subbarayalu, 2015; Vijay, 2013; Vijaya Sunder, 2014;
Wang, 2022; Yu and Ueng, 2012). Nonetheless, Siti Hawa and Noor Raudhiah (2017) opined
that the quality of teacher teaching in schools is also important and must be emphasized to
ensure that the teaching and learning process runs effectively and achieves the goals set in
quality education. This is because the Six Sigma approach is deemed able to help teachers
identify the root of the problems encountered in implementing teaching and learning and
offer continuous improvement methods to help teachers improve the quality of teaching. In
addition, one of the concepts of Six Sigma according to Yu et al. (2022) and Sandu and Sharma
(2020) is to eliminate the cause of the defect the Six Sigma approach is used when the cause
of the problem is not found to improve a critical process. Therefore, the application of Six
Sigma in schools to improve the quality of teacher teaching is appropriate.

Quadruple Helix Model Expectations

Quadruple Helix is a form of collaboration in research methods based on the triple helix
concept, which is often used in research involving collaboration between academics,
government, and industry for the production of new innovations (Etzkowitz and Leydesdorff,
1995; Leydesdorff, 2012). The triple helix concept began to gain attention and is increasingly
growing, leading to the consideration of additional members to work together to improve
efficiency and produce innovations that impact stakeholders. Hence, in 2009, Carayannis and
Campbell (2009) proposed the addition of members involving the community and
emphasized research towards innovation and creativity to meet social needs (Leydesdorff,
2012).

In the context of this study, the Quadruple Helix Model Expectations refer to the expectations
of future innovation through the Six Sigma approach in improving the quality of teacher
teaching in Malaysia, which involves the collaboration roles involving the government, Higher
Education Institutions (HEls), industry, and the community (Amar et al., 2021; Schutz et al.,
2019). The involvement of the representatives involved in the research process is important
to create new innovations, namely the use of the Six Sigma approach in evaluating the quality
of teacher teaching, which ultimately has a great benefit and impact on the education sector
and all stakeholders involved.
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Figure 1: Quadruple Helix Model Expectations in Education

First, strategic collaboration with the government involves the role of the Ministry of
Education Malaysia and the Ministry of Higher Education Malaysia to confirm the
conceptualization and operationalization of teaching quality indicators through Six Sigma so
that the assessment carried out is valid and can improve the quality of teacher teaching whilst
achieving the goal of quality education. Accordingly, aspects of the conceptualization and
operationalization of teaching quality indicators through Six Sigma must be refined and better
analyzed because their use in education is still vague. Therefore, there is a high need for the
concept to be confirmed and validated with expert consultation from professionals in the field
of education.

Second, the strengthening of a teacher teaching quality assessment using Six Sigma is aimed
at collaborative collaboration with HEIs involving lecturers from the fields of education,
quality, as well as measurement and evaluation. As a result, this collaboration will help
researchers generate ideas, especially in terms of efforts that can be implemented using the
Six Sigma approach to improve skills and the quality of teaching among teachers. Indirectly,
these efforts necessarily support the goal of the Malaysian education system to produce
world-class quality teachers, particularly in realizing the aspiration of increasing student
success to be on a par with other countries at the international level (KPM, 2013, 2018a).

Third, the empowerment of collaborative involvement from practitioners or industry experts
can expand the implementation of the Six Sigma approach in the education sector. Since the
implementation of the Six Sigma approach in the field of education in the Malaysian context
has yet to be widespread, the education sector lacks Six Sigma experts in education, thus
presenting a challenge in its implementation. Therefore, the joint involvement of the industry
will add value to the proliferation of existing knowledge of the Six Sigma implementation
concept to enhance the excellence of education, especially in the quality of teacher teaching.

Fourth, the community’s contribution to improving the quality of teacher teaching using the
Six Sigma approach is also crucial. In the context of this study, students are customers of
educational institutions and they have needs to be met (Paricio Royo, 2017). The satisfaction
desired by students includes satisfaction with the quality of teacher teaching, which is related
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to factors such as competence and skills in handling the teaching process in the classroom
(Olawoyin and Isuku, 2019; Wang, 2022; Yu and Ueng, 2012). Thus, the community plays a
role in supporting the new needs of teachers in improving their professionalism. Involvement
from the community that creates a learning ecosystem that achieves quality standards will
also meet the main concept of Six Sigma, which is to satisfy customer needs.

Therefore, to improve the quality of teacher teaching, the use of the Six Sigma approach is
necessary to detect the strengths and weaknesses of teaching. Six Sigma is one of the good
quality improvement methods for the improvement process in the field of education (Maclel-
Monteon et al., 2020; Arafeh et al., 2021). The innovation of teacher assessment using the Six
Sigma approach is a creative innovation where new assessment methods are used for
stakeholders to assess the quality of teacher teaching more comprehensively. The discovery
of innovation using the Six Sigma approach in improving and dealing with the problems
encountered can also improve the quality of education in Malaysia. The innovation produced
entails an effort to change the learning process, produce more creative teaching, and improve
the quality of teacher professionalism.

Conclusion

The assessment of teacher teaching quality using the Six Sigma approach is expected to
produce reform in the education sector, especially in the field of measurement. Collaboration
using the Quadruple Helix Model involving the government, HEls, industry, and community
will help researchers develop, create, and commercialize the idea of using Six Sigma in
education. As a result, the Malaysian education system will be known as a global education
hub that has its own special features and provides values-driven education.This discussion
insightfully contributes to several main points. First, the current study adds value to the
existing literature and knowledge of the Six Sigma approach in the education sector as well
as fills the research gap in the production of new assessments, particularly in assessing the
quality of teacher teaching using the Six Sigma approach. Second, the implementation of Six
Sigma based on the culture and context of Malaysian government schools provides an
opportunity for scholars to explore and develop the potential of Six Sigma through more
effective strategies in different institutional contexts. Third, teachers can improve self-
competence and teaching quality using the Six Sigma approach by providing guidelines to plan
appropriate interventions. Fourth, stakeholders can diagnose the issues related to teacher
teaching in detail in order to plan specific interventions to improve the quality of teacher
teaching. Fifth, this study provides new insights that will provide benefits and implications to
the theory, the field of measurement, and the implementation of the Six Sigma approach in
education in Malaysia, particularly for the Malaysian Ministry of Education. The
implementation of the Quadruple Helix Model through the Six Sigma approach in improving
the quality of teacher teaching in Malaysia will also strengthen the cooperative relationship
between the government, HEls, industry, and the community, besides directly impacting the
stakeholders to achieve the goals set in quality education. Finally, the Quadruple Helix model
will help the country's education sector to achieve double-leap success in improving the
quality of teacher teaching using the Six Sigma approach. Other than providing benefits and
rights collectively, the transformation of teacher teaching assessment using Six Sigma will also
provide each stakeholder with an appropriate role in ensuring a world-class education system.
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Recommendations

Further research is recommended for relevant parties to conduct effectiveness studies by
exploring more aspects of Six Sigma in the education sector, particularly school management.
Researchers can further develop the ideas from this concept paper by extending the Six Sigma
approach in various fields of education in different institutional contexts. Indeed, the
implementation of the Quadruple Helix Model through Six Sigma in improving the quality of
teacher teaching in Malaysia is crucial for the diversity of processes in education. Therefore,
such integrated cooperation should be developed to achieve a quality education system.
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