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process: a case study'
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ol Ol ) cdan LS a)lal) aiatll Clehyaly crigs danda o sagall el H3 sl sl
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2 alle Luilaling duls @il :laasa

"An Empirical Study into the Limitations and Emerging Trends of Six Sigma:
Findings from a Global Survey"
Lonaes L oo Hlai dgag o Lamans o 3 2530 lalad¥ly 25l aal waas ) dudall sda céoa

o) G Gl ) cdon LS dibide cileUad 8y Laases S 8 8yl Cilgiass alladl oo Cilida

Ba e Al due Ml Al o oa HLA) A el ya)y il Aapd 8 W i A1) 3850 83 a(2020) e oSS T
i daadla 569-546 (ua-ua 117 230 .26 iz SuaBY) g 3 ay) Aaa 48 el Al Gax S 58 b cllal)
2 Antony, J., Sony, M. Gutierrez, L. (2020). An Empirical Study into the Limitations and Emerging Trends of Six
Sigma: Findings from a Global Survey. IEEE Transactions on Engineering Management. Vol. 69. No. 5. pp:1-14.
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LS50 Jals Al cabasillg

G Jada i LY Balg ARSI (380t Baga’ (lsiau (ISmael and Kamel, 2021) Lo .11
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"Internal audit quality and earnings management: evidence from the UK"

Bl Sl jlan (o Lslaspl ISHAN AS Ly SN (380 Sasa G ADR (and ) Aol 030 b
Ciliatse dusjlesy HI3Y) oLy Sl 3801 B39 (oAb ADLe 35ag ) Al cliagiy Z LY
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-yl
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Ylsmael, H. R. and Kamel, H. (2021). Internal Audit Quality and Earnings Management: Evidence from the UK.

Managerial Auditing Journal. Vol. 36. No. 7. pp:951-978.
b Al S N 1 e Allat Ay AR g8 Baga b BBl Glat g S IY) ulae paibad AT (2025) e ¢ i 2
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5ilay 1988 sle Ayl job 8 Jumdll 4l aays g3lls “the six sigma quality program” "Las..

Pl ) Jof b Lkl 53sal

o Biglly Alalall agall Gy aan zeiall 138 Of (g0 Lens Lias e ol ol Peter yan sy
53] Jalae oo Tans Sane el Gumy clas i) Gaagiadl Clie pens 4l o iasly Ay

Aol Caie & L)) el pioliis et ) oaes ) daal)

s 4000 Lases T Galalad) sae 31l Gun B lalas el i€l Jhia 3855 caies 2001 ale g
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aga Dlbaa aily aiiag il (American Society For Quality) 5252l a:xsff‘y\ damaal) J8 e salaic)
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sae a8l Alaa ~ e ) geal el b oralad) 5V SlaYT skl L A Alan ) 32 5al) Jade uki (2016) lerd < 55y 1
Agidaill 5 Al o glall Ml Zaals 419 10 .6
2 pyzdek, T., & Keller, P. (2022). The Six Sigma Handbook. (5th ed.). New York: McGraw-Hill Education. p: 4.
3 Baldridge, M. (2014). The evolution of Six Sigma. Process Quality Associates Ins., available online at
http://www.pqa.net
4 Peter, S. Robert, P. Roland, R. (2001). Six Sigma Why: How GE, Motorola and other Top Companies are Honing
Their Performance. McGraw Hill. New York. USA. p: 3.
) delin IS 5 an dbea s Al 53 10 50Y) a8 Lea A b 401S0) (520 L(2015) .0 siem 52 Y el ) o L) S
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J | | | I | |
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e A il Aldaal) Aallal) cilS i) aal (1-2) JS&d)

Source: Park !, S.H. (2003). P5.
Lo raiall Tgs Babaiall Cisla) (o el (il (iald) o8 38 clomans B groie el Al
gt &g:'
(@l Gla) o Guobad) (sienall) Lanis Liaw Slsinn (- (s5ienn ) S sl a0all ga Ain
ANl jpll s padiud 38y 6 Sl 4l e oSy AieY) L) (e e Galill Cijall 5o Laa
osda o) el cplal) o CahatVl Cauasl e ddlias] diik da (53l (luaal) Cihatl e
Carl Frederick  gusle lias IS ) Lgela) (e ibaid) Gul) lone Lajliels Lensa '0”

2kl Sl asghe Giaiad (g3 Gauss

Lpark, S. H. (2003). Six Sigma for quality and productivity promotion. Tokyo: Japan. Asian Productivity
Organization. p: 5.
Y 5 el sl all i Bse Six Sigma  Belts."  laa—w i i wal" 2023 (gea i (el all 2
. https://www.ajamose.com/six-sigma-belts (ajamose.com in Bing)
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1 SixSigma.us. (2024, March 6). A complete guide to Six Sigma defects per million (DPMO).
aga ladal dy el Alaal) Aalall g A &all duin Y1 cladlall st Lan A0 adlia pladiul (520 (2014) L2ake el Aaalf ccpaga 2
.168-166 :ua-ua .16 133 7 e ralal) addail)




22

S S sl aly (Manvill et al, 2012) Juile oad Lo 13ay M 3.4 e 05 ¥ siss ) s
Wi (3.4) Grine &) Jgeasl cargs cplal) Qs e 3Kl DA e ccililaall 8 Gilad) (jmuids

Pl Osle UL

sasall Bl alle & &usall a1 salie sedl aal dajass b (i BSue dangie Ll L 23
lelanyly bl Jdas e Sadies playl cilgaly cilajlas Jadl o Lingiall s3a gend cAlolal)
o Auglhadll Bagal) o (g ol BaaaT ) Ll sda Cangts clgdl Lgialleas oladYl aaail
Jane Giny @l claglaadl Shay GLiCall lgads Al Claglaall cilaads )3y Ldll Cililesl
ey agiladgiy Cpuiedl Glalial b Lo didee i derd Omle JS lbal 3.4 Golayy Y ellasl

Sdadall cleasl) (e aalia,

) clle 8 el ddee & of g5 Al 0o Blie Lanaw L ingia o H(2008 ¢ 53ll) (o
(Key Process Inputs Variable) &fi5q5 dala <laae ¢l dolac ey dada & o2 Sl Jlas )
i <laadl sdas (KPOVs) (Key Process Outputs Variable) digag dsla Slsjaag (KPIVS)
D Lo 13y ccdlaadl lvca DA e V) 20 Y Glaaal) b of Gus ccla ad) e Tgline 1l

A0 dacals) Alsbells 4ic

F:f(.l‘ﬁ.l‘g+.l”3+-“-"'+.1‘”)

L Al-Zubi, A. A. & Basha, I. (2010). Six Sigma in libraries: a management perspective. Canadian Journal on
Computing in Mathematics, Natural Sciences, Engineering and Medicine. Vol. 1. No. 3. p: 86.
2 Manville, R. Krishnasamy, R. & Parker, D. (2012), Critical success factors for lean six sigma programmers: a view
from middle management. International Journal of Quality and reliability management. Vol. 29. No. 1. P: 11.
A pal) 518 A gal) A al) Adaal) Six Sigma cosbad pladiuly cilagheal) 50 a5 LiSall b sasall 3503 (2022) LJal (Jl 5l 3
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1 Sakib, M. N., Kawsar, M., & Bithee, M. M. (2025). Continuous improvement through Lean Six Sigma: A
systematic literature review and bibliometric analysis. International Journal of Lean Six Sig Vol: 16. No: 5
pp: 1252-1275.
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393 all g gl g Ladsas iy glasa (1-2) a8 J g2

Yield DPMO Sigma Level
%o 25354 | (b gl 21s e (5 gisa
da b G galal)

%30.9 691.462 10
%69.1 308.538 20
%99.4 66.807 30
%99.4 6.210 40
%99.98 233 50
%99.99966 3.4 60

Source: Eckes, G. (2003). p:24
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180 = .G a1 ,(2017) Aakld (anly
2 pyzdek, T., & Keller, P. (2014). The Six Sigma Handbook: A Complete Guide for Green Belts, Black Belts, and
Managers at All Levels. McGraw-Hill. p: 23.
3 SixSigma.us. (2024, August 16). Total Quality Management (TQM) vs Six Sigma. All You Need to Know.
4 Antony, J. (2021). Lean Six Sigma for Public Sector Organizations: Challenges, Successes and Future Directions.
International Journal of Quality & Reliability Management. Vol: 38. No: 2. p: 392.
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(Cause—and-Effect Diagrams).dagilly cuud) cillalaaa —)
(Statistical Process Control).iilasy) doleall Jilas -

(Root Cause Analysis). g3l cudd)l Jilas —&
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L Antony, J. (2021). p: 391.

2 Jiménez-Delgado, G. I., Hernandez-Palma, H., Ledn Castro, N., Nieto-Granados, A., Novoa, D., & Ventura, J. M.
(2024). Lean Six Sigma to improve customer service processes: A case study. In V. G. Duffy (Ed.). Digital Human
Modeling and Applications in Health, Safety, Ergonomics and Risk Management . Vol: 14709. pp: 260-262.

3 Pyzdek, T., & Keller, P. (2014). p: 26.
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6 Pand, P and Holpp, L. (2002). What Is Six Sigma?. New York: McGraw-Hill. pp: 14-16.
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! Tijerina, M. Monarrez, M. Castillo, C. Toral, R. (2023). 6 Sigma and DMAIC Process: Project Development and
Implementation. International Journal of Modern Research in Engineering and Technology (JMRET). Vol: 6.
No: 8. p: 1.

2 A. Rahman, S. U. C. Shaju, S. K. Sarkar, M. Z. Hashem, S. M. K. Hasan, and U. Islam. (2018). Application of Six
Sigma using Define Measure Analyze Improve Control (DMAIC) methodology in Garment Sector.
INDEPENDENT JOURNAL OF MANAGEMENT & PRODUCTION. Vol: 9. No: 3. p: 810.

3 Shi, Z. Huang, P. Chen, Y. Huang, H. Chen, Y. Chen, Ch. Sheen, Y. Shen, CH. Hon, J. Huang, CH. (2022). Sustaining
Improvements of Surgical Site Infections by Six Sigma DMAIC Approach. Healthcare. Vol: 10. No: 11. p: 1-17.
4M. Bhargava & S. Gaur. (2021). Process Improvement Using Six-Sigma (DMAIC Process) in Bearing
Manufacturing Industry: A Case Study. IOP Conference Series: Materials Science and Engineering. Vol: 1017

No: 1. pp:1-12.
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Johor Bahru, Johor, Malaysia, p: 2.

2 Zahmatkesh, S., & Rezazadeh, J. (2017). The effect of auditor features on audit quality. Tékhne, Review of
Applied Management Studies. Vol: 15. No: 2. p: 80.
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! Trotman, A. (2013). Internal audit quality: A multi-stakeholder analysis. Doctoral Thesis. Philosophy. School of
Business. Bond University. Australia. p: 15.

2 Jiang, L., André, P., & Richard, C. (2018). An international study of internal audit function quality. Accounting
and Business Research. Department of Accounting, The University of Melbourne. Australia. p:2.

3 Levy, M. Preparing for Quality Assessments under the Global Internal Audit Standards. Diligent. (2025).
https://www.diligent.com/resources/blog/2024-internal-audit-standards-quality-assessments .

4 Internal Audit Hot Topics 2025: Risks and Opportunities. Deloitte. (2025).
https://www.deloitte.com/cbc/en/services/audit-assurance/perspectives/internal-audit-hot-topics-2025.html
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Abstract
The study's empirical component was based on a survey of a select group of
specialists. Statistical analyses demonstrated that the application of Six Sigma's
dimensions is not merely a supplementary option but a strategic imperative for
elevating the quality of internal audit. The findings revealed that senior management
commitment is the primary catalyst, empowering auditors with the necessary authority
and resources to implement sophisticated analytical tools. The study also illustrated
that integrating the Six Sigma implementation phases (DMAIC)—Define, Measure,
Analyze, Improve, and Control—provided a practical framework. This framework
enabled auditors to identify procedural deficiencies in financial and administrative
operations with unprecedented precision, thereby enhancing the reliability of reports

issued by the internal audit department and increasing stakeholder confidence.

With respect to the human element, the study affirmed a direct correlation between the
quality of internal audit and the investment in training personnel on Six Sigma
techniques. The capacity to utilize statistical tools provides internal auditors with
profound insight for preemptive risk prediction. Furthermore, the study concluded that
the continuous feedback loop generated from the methodology's outputs fosters a

resilient and highly effective self-correcting control environment.

The study concludes by presenting a research vision that advocates for the institutional
adoption of this methodology. This can be achieved by updating internal audit charters
to incorporate Six Sigma standards and by encouraging internal auditors to pursue
professional certifications. Consequently, internal audit transcends its traditional role
as a mere tool for detecting deviations and evolves into a strategic partner in the
continuous improvement process. It actively contributes to achieving operational

efficiency, safeguarding corporate assets, and strengthening competitive advantage.

Keywords: Six Sigma Methodology, Six Sigma Dimensions, Internal Audit Quality.



