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ABSTRACT 

 

SilTerra Malaysia Sdn Bhd (SMSB) is a Malaysian’s premier wafer fabrication, a high 
technology company owns by Khazanah Nasional Berhad. Although there are 
engineering platforms and automation systems in place, human errors still occur 
among the wafer fabrication personnel, causing a huge loss every year. This research 
aimed to determine the factors that contribute to human errors. The factors then serve 
as the input for establishing SilTerra Small Group Activity (SSGA) to reduce human 
error excursion events in the Manufacturing Department. Canonical action research 
(CAR) was used as the basis in the research methodology. This research employed 
both the quantitative and the qualitative approaches, whereby 119 technicians 
participated in a survey that represented 25% of the total manufacturing population in 
SMSB. The survey was conducted to identify the factors that contribute to human 
errors in the Manufacturing Department. In addition, secondary data and feedback 
from the focus group that consisted of top management personnel were gathered to 
support the understanding of human error contributors.  The research findings 
indicated that there are two main Human Error Classifications in SMSB, and they are 
Decision Error as well as Perceptual Error. The SSGA program, which has been 
continuously conducted, has shown a significant reduction in human error excursion 
events. The theoretical contribution in the Human Factors Analysis and Classification 
System (HFACS) applied in this research has significantly contributed to a meaningful 
result. This research focused mainly on human errors contributed by errors and 
violations. Other factors such as environmental factors, condition of operators and 
personal factors can be investigated in future studies. Besides, it will be interesting to 
extend the research to other types of manufacturing industries. 

 

Keywords: Human error, Canonical Action Research, Human Factors Analysis and 
Classification System, SilTerra Small Group Activity 
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ABSTRAK 

 

SilTerra Malaysia Sdn Bhd (SMSB) adalah sebuah syarikat fabrikasi wafer utama 
yang berteknologi tinggi di Malaysia, dimiliki oleh Khazanah Nasional Berhad. 
Walaupun terdapat platform kejuruteraan dan sistem automasi, kesilapan manusia 
masih berlaku dalam kalangan pekerja fabrikasi wafer yang menyebabkan kerugian 
yang sangat besar setiap tahun. Justeru, tujuan  kajian ini dilakukan adalah untuk 
menentukan faktor-faktor yang menyumbang kepada kesilapan manusia. Faktor 
tersebut berfungsi sebagai input dalam mewujudkan program Aktiviti Kumpulan Kecil 
SilTerra (SilTerra Small Group Activity - SSGA), yang bertujuan untuk mengurangkan 
kesilapan manusia di bahagian pembuatan. Kajian Tindakan Kanonik (Canonical 
Action Research - CAR) telah digunakan sebagai asas dalam metodologi penyelidikan. 
Kajian ini juga menggunakan pendekatan kuantitatif dan kualitatif, iaitu seramai 119 
orang juruteknik telah mengambil bahagian dalam tinjauan yang mewakili seramai 
25% daripada jumlah populasi sumber tenaga di bahagian pembuatan di SMSB. 
Tinjauan ini dilakukan untuk mengenal pasti faktor yang menyumbang kepada 
kesilapan manusia. Di samping itu, data sekunder dan maklum balas daripada 
kumpulan fokus yang terdiri daripada kakitangan pengurusan atasan dikumpulkan 
untuk menyokong pemahaman terhadap faktor penyumbang kesilapan manusia. Hasil 
kajian menunjukkan bahawa terdapat dua klasifikasi utama kesilapan manusia, iaitu 
Kesilapan Keputusan dan Kesilapan Persepsi. Program SSGA yang dijalankan secara 
berterusan telah menunjukkan penurunan yang signifikan dalam kes-kes yang 
melibatkan kesilapan manusia. Sumbangan teori dalam Sistem Analisis dan 
Klasifikasi Faktor Manusia (Human Factors Analysis and Classification System – 
HFACS) yang diterapkan dalam penyelidikan ini telah memberi sumbangan yang 
signifikan. Penyelidikan ini hanya memberikan tumpuan utama kepada kesilapan 
manusia yang disebabkan oleh kesalahan dan ketidakpatuhan. Namun, faktor lain 
seperti faktor persekitaran, keadaan pengendali dan faktor peribadi boleh diselidiki 
untuk kajian pada masa akan datang. Kajian akan menjadi lebih menarik sekiranya  
dapat dikembangkan ke industri pembuatan yang lain. 

 

Kata Kunci: Kesilapan manusia, Kajian Tindakan Kanonik, Sistem Analisis dan 
Klasifikasi Faktor Manusia, Aktiviti Kumpulan Kecil SilTerra 
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CHAPTER ONE  

INTRODUCTION 

 

1.1 Research Background 

Human beings make errors because humans are not perfect. As such, human error is 

normal and sure to occur (Anfield, 2007). Human error cannot be completely 

eliminated (Edmondson, 1996). However, social scientists believe that human error 

can be reduced with both management and engineering methods (Haight, 2003; 

Harvey, 2013; O'Donnell, 2009; Poska, 2010; Reason, 1990; Stewart & Chase, 1999). 

Reason (1990) has estimated that the percentage of human errors varies among 

industries. The percentage of human error estimation is 65% to 85% for jet transport, 

90% for air traffic control, 80% to 85% for maritime vessels, 70% for nuclear power 

plants, and 85% for road transportation. Also, it has been reported that in these few 

decades, there have been a few nuclear power plant accidents in the world due to 

human error. These have resulted in mankind and the environment experiencing 

catastrophic losses (Disasterium.com, 2013). For instance, the Three Mile Island 

nuclear reactor experienced a partial core meltdown that did not only cause disasters 

to the environment; it also affected the emotional, behavioral, and physiological effects 

of chronic stress in Three Mile Island (Baum, Gatchel & Schaeffer, 1983). On April 

26, 1986, the Chernobyl Plant in the Ukrainian Soviet Socialist Republic encountered 

a major disaster that resulted in many cases of cancer among the nearby residents 

(Shibata, Itoh, Ohmori, Shinga & Taira, 2001).  

 

Moreover, on December 2, 1984, the Union Carbide pesticide plant in Bhopal, India 

began to leak methyl isocyanate gas and other poisonous toxins into the atmosphere. 

http://www.xenbase.org/community/person.do?method=display&personId=2531&tabId=0
http://www.xenbase.org/community/person.do?method=display&personId=756&tabId=0
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APPENDIX 

 

Appendix A: On Line Survey Result 

 

Question#1:   

Employee who involved in human error is not certified to run the process / equipment. 

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 43%, where total of Agreement 

(Strongly Agree & Agree) is only 19%. Average score is 2.74, with a standard deviation 

of 0.89. 

 

 
Question#1 Pie Chart by Percentage 
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Question#1 Frequency Bar Chart 

 

 
Question#1 by using JMP, Statistical Tool 
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Finding:   

Respondents believe the person who committed to Human Error is certified in the area of 

responsibility. 

 

Question#2:   

Employee who involved in human error has followed procedure, yet they are lack of 

experience and skill. 

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is only 21%, where total of 

Agreement (Strongly Agree & Agree) is 49%. Average score is 3.34, with a standard 

deviation of 0.877. 

 

 
Question#2 - Pie Chart by Percentage 
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Question#2 – Frequency Bar Chart 

 

 
Question#2 by using JMP, Statistical Tool 
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Finding:  

Respondents believe employee who involved in human error followed the procedure, but 

they are lack of skill (not enough practice). 

 

Question#3:  

Employee who involved in human error, doesn't understand the system , process / 

equipment etc, well. 

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 35%, where total of Agreement 

(Strongly Agree & Agree) is 44%. Average score is 3.11, with a standard deviation of 

1.084 

 

 
Question#3 Pie Chart by Percentage 

 

 



 

133 
 

 
Question#3 – Frequency Bar Chart 

 

 
Question#3 by using JMP, Statistical Tool 

 

 



 

134 
 

Finding: 

Respondents believe employee who involved in human error, doesn't understand the 

system, process / equipment etc, well. 

 

Question#4:  

Employee who involved in human error, thought that they have followed the SOP  

(example: they taught they follow procedure but actually they were not) 

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is only 28%, where total of 

Agreement (Strongly Agree & Agree) is at 51%. Average score is 3.23, with a standard 

deviation of 1.01 

 

 
Question#4 Pie Chart by Percentage 
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Question#4 – Frequency Bar Chart 

 

 
Question#4 by using JMP, Statistical Tool 
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Finding: 

Respondents believe employee who involved in human error, thought that they have 

followed the SOP (actualy they were not). 

 

A.1 Decision Errors 

Question#5:  

Human error happened due to improper procedure. 

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 28%, where total of Agreement 

(Strongly Agree & Agree) is 39%. Average score is 3.17, with a standard deviation of 

1.01 

 

 
Question#5 Pie Chart by Percentage 
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Question#5 – Frequency Bar Chart 

 

 
Question#5 by using JMP, Statistical Tool 
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Finding: 

Respondents believe human error happened is due to improper procedure.  

 

Question#6:  

Human error will reduce if the procedure is simplified. 

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 13%, where total of Agreement 

(Strongly Agree & Agree) is 59%. Average score is 3.62, with a standard deviation of 

0.96 

 

 
Question#6 Pie Chart by Percentage 
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Question#6 – Frequency Bar Chart 

 

 
Question#6 by using JMP, Statistical Tool 
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Finding: 

Respondents believe human error will reduce if procedure could be simplified. 

 

Question#7: 

Human error will reduce if you are given a platform by Management to simplify the 

procedure.  

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 19%, where total of Agreement 

(Strongly Agree & Agree) is 56%. Average score is 3.45, with a standard deviation of 

0.94 

 

 
Question#7 Pie Chart by Percentage 
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Question#7 – Frequency Bar Chart 

 

 
Question#7 by using JMP, Statistical Tool 
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Finding:  

Respondents believe human error will be reduced if employee is given a platform by 

Management to simplify the procedure.  

 

Question#8: 

Employee who involved in human error, misdiagnosed problem, alarm, etc. 

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 19%, where total of Agreement 

(Strongly Agree & Agree) is 44%. Average score is 3.29, with a standard deviation of 

0.92 

 

 
Question#8 Pie Chart by Percentage 
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Question#8 – Frequency Bar Chart 

 

 
Question#8 by using JMP, Statistical Tool 
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Finding: 

Respondents believe that employee who involved in human error, misdiagnosed problem, 

alarm 

 

Question#9: 

Employee who involved in human error, misjudge the lot disposition 

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 14%, where total of Agreement 

(Strongly Agree & Agree) is 52%. Average score is 3.41, with a standard deviation of 

0.88 

 

 
Question#9 Pie Chart by Percentage 
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Question#9 – Frequency Bar Chart 

 

Question#9 by using JMP, Statistical Tool 
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Finding: 

Respondents believe employee who involved in human error, misjudge lot disposition. 

 

Question#10: 

Human error happened due to lack of information (example - no pass down, no label, etc). 

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 12%, where total of Agreement 

(Strongly Agree & Agree) is 61%. Average score is 3.57, with a standard deviation of 

0.85. 

 

 
Question#10 Pie Chart by Percentage 
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Question#10 – Frequency Bar Chart 

 

 
Question#10 by using JMP, Statistical Tool 
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Finding: 

Respondents believe human error happened due to lack of information (example - no 

proper pass down, no label, etc) 

 

A.2 Perceptual Error 

Question#11: 

Employee, who involved in human error, was overconfidence and in hurry to expedite 

works.  

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 18%, where total of Agreement 

(Strongly Agree & Agree) is 59%. Average score is 3.54, with a standard deviation of 

1.04 

 

 
Question#11 Pie Chart by Percentage 
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Question#11 – Frequency Bar Chart 

 

 
Question#11 by using JMP, Statistical Tool 
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Finding: 

Respondents believe employee who involved in human error, was overconfidence and in 

hurry to expedite work 

 

Question#12: 

Human error happened, because of visual (they can't see clearly / mis intrepret / wrong 

judgment what they saw). 

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 18%, where total of Agreement 

(Strongly Agree & Agree) is 61%. Average score is 3.57, with a standard deviation of 

0.89. 

 

 
Question#12 Pie Chart by Percentage 
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Question#12 – Frequency Bar Chart 

 

 
Question#12 by using JMP, Statistical Tool 
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Finding: 

Respondents believe human error happened because of visual (they can't see clearly / 

misinterpret / wrong judgment what they saw). 

 

Question#13: 

Employee, who involved in human error, used poor / wrong technique. 

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 25%, where total of Agreement 

(Strongly Agree & Agree) is 40%. Average score is 3.15, with a standard deviation of 

0.97.  

 

 
Question#13 Pie Chart by Percentage 
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Question#13 – Frequency Bar Chart 

 

 
Question#13 by using JMP, Statistical Tool 
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Finding: 

Respondents believe employee who involved in human error, used poor / wrong 

technique. 

 

Question#14: 

Employee who involved in human error, didn’t not fully understand procedure / have 

different thought.  

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 21%, where total of Agreement 

(Strongly Agree & Agree) is 49%. Average score is 3.29, with a standard deviation of 

0.96.  

 

 
Question#14 Pie Chart by Percentage 

 



 

155 
 

 
Question#14 – Frequency Bar Chart 

 

 
Question#14 by using JMP, Statistical Tool 
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Finding: 

Respondents believe employee who involved in human error, didn't not fully understand 

procedure / have different thought.  

 

A.3 Violations 

Question#15:  

Employee who involved in human error, did short cuts.  

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 23%, where total of Agreement 

(Strongly Agree & Agree) is 46%. Average score is 3.24, with a standard deviation of 

1.01.  

 

 
Question#15 Pie Chart by Percentage 
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Question#15 – Frequency Bar Chart 

 

 
Question#15 by using JMP, Statistical Tool 
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Finding: 

Respondents believe employee who involved in human error, did short cuts 

 

Question#16: 

Employee who involved in human error, did not follow SOP. 

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 23%, where total of Agreement 

(Strongly Agree & Agree) is 44%. Average score is 3.22, with a standard deviation of 

1.02 

 

 
Question#16 Pie Chart by Percentage 
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Question#16 – Frequency Bar Chart 

 

 
Question#16 by using JMP, Statistical Tool 
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Finding: 

Respondents believe employee who involved in human error, did not follow SOP. 

 

Question#17: 

Employee who involved in human error did a data alteration / manipulation.  

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 35%, where total of Agreement 

(Strongly Agree & Agree) is 25%. Average score is 2.89, with a standard deviation of 

0.94.  

 

 
Question#17 Pie Chart by Percentage 
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Question#17 – Frequency Bar Chart 

 

 
Question#17 by using JMP, Statistical Tool 
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Finding: 

Respondents believe employee who involved in human error did not do a data alteration / 

manipulation.  

 

Question#18: 

Human error happened because the employee didn't respect instruction from his/her 

leader, superior.  

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 36%, where total of Agreement 

(Strongly Agree & Agree) is 40%. Average score is 2.97, with a standard deviation of 

1.10.  

 

 
Question#18 Pie Chart by Percentage 
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Question#18 – Frequency Bar Chart 

 

 
Question#18 by using JMP, Statistical Tool 
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Finding: 

Respondents believe human error happened due to the employee didn't respect instruction 

from his/her leader, superior. 

 

Question#19: 

Employee who committed to misprocess intentionally tweak/change process, equipment 

parameters.  

Result:   

Total of Disagreement (Strongly Disagree & Not Agree) is 42%, where total of Agreement 

(Strongly Agree & Agree) is 24%. Average score is 2.77, with a standard deviation of 

0.96.  

 

 
Question#19 Pie Chart by Percentage 
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Question#19 – Frequency Bar Chart 

 

 
Question#19 by using JMP, Statistical Tool 
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Appendix B: SilTerra Small Group Activity Program  
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Appendix C: Before-and-After Flow Guideline Example 
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