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Penilaian 5S dengan Menggunakan Model Pengukuran Rasch: Satu Kajian di
Industri Pembuatan Termaju

ABSTRAK

5S merupakan amalan yang biasa diamalkan dalam sesebuah syarikat dan bertujuan untuk
membina kesedaran di kalangan ahli pasukan dan membina tanggungjawab dal eadaan
normal dan tidak normal di kawasan tempat kerja mereka (Brophy, 2013) en 5S
adalah Sisih, Susun, Sapu, Seragam dan Sentiasa amal. Kajian ini hanya s kepada
amalan 5S sahaja kerana proses melapis ini banyak melibatkan aktiwiti*aktiviti yang
dijalankan secara manual. Ini bermaksud prestasi dan kualiti kerja-kerj ah bergantung
pada kemahiran operator. Kajian ini terdiri daripada dua objektif utama, yang pertamanya
ialah untuk menilai amalan 5s semasa dari segi kefahaman,.pengetahuan dan amalan
sebenar dalam kawasan proses terpilih dengan menggun odel Pengukuran Rasch.
Tujuan kedua adalah untuk mencadangkan strategi pena aikan untuk meningkatkan
kualiti amalan 5S berdasarkan keputusan Model Penguk asch. Untuk menilai keadaan
semasa amalan 5S, kaedah kuantitatif telah digunakan@e elum kajian sebenar dijalankan,
kajian rintis telah dibangunkan untuk menguji k rcayaan orang dan item dan ia juga
bertindak sebagai percubaan untuk membangun struktur soal selidik yang lebih baik
untuk digunakan dalam kajian sebenar. ian, kajian sebenar dibangunkan untuk
menganalisis pengetahuan, pemahaman alan setiap elemen 5S. Dapatan analisis
menunjukkan kebanyakan responden unyai pengetahuan yang baik, memahami dan
mengamalkan elemen-elemen 5S kerja-kerja rutin mereka. Seterusnya untuk
menganalisis sama ada respond ngamalkan amalan 5S dalam aktiviti kerja mereka,
analisis berdasarkan pemerha telah dilakukan. Daripada analisis berdasarkan
pemerhatian yang dibuat, fa\ ah membuktikan bahawa apa yang responden menjawab
adalah selari dengan apd ‘yang mereka lakukan dalam kerja-kerja rutin mereka. Akhir
sekali, beberapa str @ enambahbaikan turut dicadangkan seperti latihan, menerbitkan
dan mempamerkanl%ncangan Kerja, memberi hadiah atau pujian dan hukuman dan juga
PDCA (Pelan, l:,@kan, Kawal dan Tindakan).
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5S Assessment using Rasch Measurement Model (RMM): A Case Study in Advanced
Manufacturing Industry

ABSTRACT

5S practices a common practice in the company and purposely to develop awareness among
the team member and build responsibility of normal and abnormal conditi@ in their
workplace area (Brophy, 2013). The 5S element are Sort, Set in Order, Sh@aﬂdardize
and Sustain. The study is only focus on 5S practices because in the La% Up process,
most of the activities are manually conducted which means the perfo ce and quality of
works depends on the operators’ skills. The study was composed wi 0 main objectives
which are; firstly is to assess the current 5S practices in term of understanding, knowledge

and actual practices in Lay Up process area using qu aire-based survey and
observation methods and analysed in Rasch Measuremen} (RMM) and secondly is to
recommend the improvement strategies to improve t practices based on analysis

results of Rasch Measurement Model (RMM). In eva@ ng the current state 5SS practices,
the quantitative method which is survey had been created. Before the real survey had been
launched, the pilot survey had been distribute ta& he reliability of person and items and
also act as trial to make better questionnaj structure for real survey. Then, the real
survey had created to analyse their kn dge, understanding and practices of every
elements of 5S practices; sort, set in r, shine, standardize and sustain. The analysis
showed that, most of the responde ave good knowledge, understanding and practice
these 5S elements in their routin ks. Next to analyse either these respondents applied
or practiced the 5S practices in“their work activities, observation based analysis had been
done. From the observati ased analysis made, it had proved that what are the
respondents answered is&(& el to what are they doing in their routine works. Lastly, some
improvement strategi also suggested such as training, publish the RWP (Residence
Work Plan), complimteiitary and punishment and Deming’s PDCA (Plan-Do-Control-Act).

)
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CHAPTER 1

INTRODUCTION

1.1 Introduction \(’\\,
O

The first chapter of this thesis is divided into seven parts. The@ part is research
background, the second part is about the problem statement oni()esearch, the third part
presents the objectives of this research, forth is the the research, next part is

describing the significance of this research, the sixthé} iS an overview of this thesis and

lastly is timeline for this research. s&

&
x<
1.2  Research Background ’K
Q
2

Lean is like a J@My which does not have the ending. Currently, in business world
there is no boundﬁ'and challenging and lean manufacturing had give many changes in
manageny(ﬁ‘actlces in order to enhance the customer satisfaction and also their
effectiv@ss (Azuan & Ahmad, 2013). Lean implementation should not be stopped after

implemented, it needs to be controlled and improved from time to time.

Eventhough the company have knowledge about the lean, there are some challenges
they might face. There are nine key area of challenges in lean manufacturing that

commonly encountered by a well known E&E organization operating in Malaysia (Chong,



Cheah, Wong, & Deng, 2012). These authors had categorised all these nine challenges into

three levels by using hierarchical relationship model (HRM).

Those nine challenges are projects implementation, effective communication,
training, pressure from top management, uncertainties in demand, pressure from customer,
non effective method, lack of common vision and non lean behaviour. Some of them had
give attention which is related to what is going to be studied in this study. A@Qg of the
challenges highlighted by them are related to 5S practices. Those c@ges are non
effective method which means the problem with the inventory ma{gemoent and knowledge
and information transfer which means the effective commm\i@t(gn and also the training
which means inappropriate training had given to the w&;@ﬂxese challenges might fail

their attempt or plan to implement lean manufact@

O

Therefore, to compete with other ségheld companies currently, there are several
factors that should be considered 'QB\\Qarketing performance which are manufacturing
control, staff skill and know[egganagement. Likewise neither application of technology
nor type of process was t@itical affect to market performance. The 5§ practices is one of

)
the technique that c%\':b% used to control the manufacturing production.
\

SS@ISKices is a fundamental technique can be used in implementing lean. The 5S
practices is stands for Sort, Set in order, Shine, Standardize and Sustain. These elements are
practised in the daily work, routines and maintain the organisation and orderliness which is
also important to ensure a smooth and efficient flow of activities (Deros, Jun, & Rahman,
2012). Besides that, it is a technique that used to improve the performance as well as

organize whole the system (Ghodrati & Zulkifli, 2013).



1.3 Problem Statement

Lean Manufacturing had been applied in this company which is one of the advanced
manufacturing industry for some time, but the company must consider some factors such as
leadership and management, finance, skills and culture which all of these can influence to
the successful of implementing the lean manufacturing. Lean assessment is important to be
carried out and it also can be considered as an appropriate tool as it can be for both

N\
self assessment and comparison (Gurumurthy & Kodali, 2009). *
N
O

But the issue is many researcher had done the study on }30 assessment which is the
study had be done to the whole system of compau<®g fewer study is about the
N

assessment that only focus on 5S practices. Ther%@ this study is necessary in order to
1

add more knowledge about the 5S practices 66;@ y in Malaysia’s industries.

x<Q

As mentioned in previous sectiohy/one of the basic lean manufacturing that applied
in the company is 5S practices &gl is including five elements; Sort, Set in order, Shine,
Standardize and Sustain. \§8 practices is an effective method which can improve
housekeeping, eny}\r\' ntal performance and also safety standards in a systematic way

(Rahman, K{?\@ Zain, Deros, & Mahmood, 2010).

2N

@ides that, 5S practices is also known as the fundamental of an organisation.
These had been showed how much important of an effective 5S practices. A good practice
of 5S can build a strong organisation which is have an effective practices. The company
studied need to have a good understanding, knowledge and practices of 58 in order to have

the right training in the right time to the right person.



1.4  Research Objectives
This study is consists of two objectives which are:

1. To assess the current 5S practices in term of understanding, knowledge and
actual practices in Lay Up process area using questionnaire-based survey and
observation methods and analysed in Rasch Measurement Model (RMM).

2. To recommend the improvement strategies to improve the 5S p@s based on

analysis results of Rasch Measurement Model (RMM). OQ
@)
N\
A7)
N

1.5  Research Scope {\
O

The objective is to assess the 5S pra i@an advanced manufacturing company
and analysed by using Rasch Measureom@)Model (RMM). Therefore, the most crucial
process in this industry had been 89&; Lay Up process. The Lay Up process almost
included manual work by ope@rs. In this process, there are many type of products had
been manufactured, so &(}nly one had been selected and known as product A. This type
of product has hig& cost among all the products. The results obtained will be based on
data colle@m the questionnaire and observation-based within selected area. Besides
that, th@tudy includes only the current level of 5S practices in selected area and

recommends ways to improve the practices. The improvement implementation of the

current practices will not be included in this study.



1.6  Significance of Study

This study may help the industry to improve their business specifically in
manufacturing or production operations and also maximize the benefits from lean
implementation in the company. From this project, the company can apply this technique;
5S assessment on their own and can assess the 5S practices among their workers in anytime
without having to hire someone to assess the 5S practices. This assessmp@ be used
even if their workers stop working in anytime. It means that this asse@-t is not tied up

to the workers but the practices of 5S. Besides that, this proje&t(ano also be reference to

other researcher or company to implement the 5S assé&ent especially in manual

*

activities. OK\

X
@80
&

%
)

The thesis is organized Q’ollows. In Chapter Two, literature study is regarding lean

1.7 Thesis Overview

manufacturing issues a@'ts application industry is presented. Then, Literature Review also
had discussed aboot‘he Lean assessment, the key areas or scope and the method used to
conduct b&d@?esearchers. In Chapter Three, the framework or methodology that used in
this stu@is discussed. After that, in Chapter Four the results from the assessment is
discussed and also some solution or improvement will be proposed. Last chapter presents

the conclusion made from this study.



1.8  Project Management Timeline

This study is expected to finish in 10 months (January 2015- October 2015). The
timeline of this study is showed in Figure 1.1. Basically, this study is composed by 4 main
phases. Those phases are learning on comprehensive literature review, familiarization with
processes which is the preliminary visit to the selected of manufacturing production,
execution of assessment and lastly is discussion and recommendation. T, \Qﬂustration
detail of start and finish datelines with every single task elements of thi S\oject had been

O

provided in Gantt Chart and attached in appendix as Appendix A. O
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58 practices are consist of 5 main elements; Sort, Set in order, Shine, Standardize
and Sustain. This study is aimed to assess the current 5S practice in term of understanding,
knowledge and practice and then analysed by using Rasch Measurement Model (RMM).
The structure of this paper embraces the review of lean practice, 5S, lean and 5S

assessment technique and Rasch Measurement Model (RMM).
6



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

This second chapter presents an overview of lean manufacturing 1ss1@i then the
focus is given on the topic of 5S practices in industries. It follows by rQ*vmg the articles

related to the discussed topic.

2.2  Lean Manufacturing \&
“Lean manufacturing is all abo serving at the time line from the moment the

customer gives us an order to the @N when we collect the cash. And we are reducing that
time line by removing the@gvalue added wastes” (Ohno, 1988). By using the lean
manufacturing, the wa(@can be reduced or eliminated and at the same time customer’s
satisfaction alwéﬁ;s\be improved. Customer only wants to pay the value added activities
which is \thes that transform materials and information into products and services as
what customer wants. While non value added activities can be defined as activities that

have resources, but do not directly contribute to product or service.



2.2.1 History of Lean Manufacturing

The Lean approach in manufacturing application (thus the term known as lean
manufacturing) had been started at Toyota with different names such as ‘just-in-time’
manufacturing or ‘Toyota production system’ (T.Earley, 2015). The origin of Lean
manufacturing is after World War II, when Japanese manufacturers had faced with the

dilemma of losses many resources such as workers, material and also ﬁr@l (Ohno,
N
1988). Q
R
O

Henry Ford had created the Model T in 1908 and have 2\objectives; a car that was

O

designed for manufacture and was user-friendly which m\@s almost anyone can drive and

repair the car. Basically, the mass production was n&e continuously moving assembly

line but it is the interchange-ability of parts a&ﬁ simplicity of attaching the parts to each

other. \Q)
@0

Then, a young Japanese eer named Eiji Toyoda had visited Ford’s vast Rouge
plant in Detroit in the spriﬁggﬂ 1950 to study (Womack JP & Jones DT, 1990) . Eiji and his
production geniu§\§c\hi Ohno had discussed and they had concluded that mass
production wh'i@s implemented by Ford would never work in Japan. From this events, the

Toyota @ction System (TPS) was born.

For decades, America had cut costs by mass which is producing fewer types of cars.
But the problem they faced was how to cut costs while producing small numbers of many
types of cars. In Japan, Toyota had faced problems such as the tiny of domestic market and

demanded a wide range of vehicles from luxury cars for executives, to large and small



trucks for farmers and factories, and small cars for the crowded cities and high energy

prices.

Ford’s original thinking are revisited by them and a new, disciplined, process-
oriented system which is known as the Toyota Production System (TPS) is devised. By the
experimentations, the TPS was developed and refined between 1945 and 1970 and is still

X

growing today. The basic idea of this system is to minimize the consumptio@esources

N
that non value added to a production. Q
N

After decided not to use mass production, Ohno had @ncgd the changes on the
process of stamping of sheet metal. Until now, the stam in ?rocess included a million or
more of a given part in a year. Unfortunately, T@ta’s production was to be a few
thousand vehicles per year. Therefore, Ohr&ﬂi concluded that instead of dedicating
whole set of presses to a specific part ping these parts for months or years without
changing dies, he developed simaé@ change techniques and change dies frequently by
using rollers to move dies‘ I%BQ out of position. By this way, he would need only small
amount of presses and @he same time he found that in this way it is cheaper to produce

smaller number of ﬁ‘ts and not have to inventory them.

&

@a be concluded that, Ohno’s techniques can save the cost of inventory and the
mistakes can be found earlier in the process. He also decided that the production workers
should perform the die changes instead of hiring specialist to perform these tasks. He also

realized that in order to achieve success in his new ideas, the workers would need to be

motivated to look for and correct the mistakes and to be extremely skilled in their work at



the same time. Then, Ohno start to tackle the other process such as assembly process and

supply chain process in order to improve the whole system of production.

2.2.2 Definition of Lean Manufacturing

Lean manufacturing can be defined as a systematic approach ’to &Q&\iify and
eliminate or reduce the wastes to achieve a totally waste free operation bg%g\mg continuous
improvement. The House of Lean Production is the basic image of EQproduction (Dennis,
2002). The Figure 2.1 shows the basic image of Lean Prodqc@

O
ﬁO
Q

focus:
HmaMm cost, shortest lead time
ly eliminating muda
-

| Just-in-time A L Jidoka

N
< Involvement:

? Flexible, motivated

. 6 team members
\ : continually seeking a

\ better way
3

&\‘0\6 Stability

Figure 2.1 : Basic Image of Lean Production (Dennis, 2002)

The basis of the lean system is stability and standardization. The walls are just-in-
time delivery of parts of products and jidoka, or automation with a human idea. The goal or

the roof of the system is customer focus; to deliver the highest quality to the customer, at

10



the lowest cost, in the shortest lead time. The heart of the system is involvement; flexible
motivated team members continually seeking a better way (Dennis, 2002). Based on the
goal of the Lean Production is to provide highest quality at the lowest cost in the shortest

time by continually eliminating muda or waste.

The Lean manufacturing implementation is purposely to make a lean production

system in sustainable state. When there is no lean system, the lg:aQ oduction
»%\

implementations will sometime fails, often falter and also virtually neverdéliver up to the

long run promises. One of the author mentioned about the three c@ries of waste which

is also non value added activities are unevenness or ﬂuctuati\@@ work (Mura), overburden

(Muri) and opposite to the value or waste (Muda) (I@@ZOOZ). In the Muda or waste,

there are seven types of wastes and showed in T@. l:

O
%
&

Table 2.1 8&11 Wastes in Lean Manufacturing
Wa

Wastes Q\ Explanation
2
Transportation (convey n\%? Moving product between processes does not
& add value to the product. Excessive
.\Q) movements and handlings can cause
N damages and can lead to reduction in quality.

\é\% Materials should be delivered to its point of
A 3

Invento\r‘? The waste in inventory means to keep
unnecessary raw materials, parts, and WIP,
These conditions result when flow is
constricted in a plant and when production is
not linked to the drumbeat of the market
(pull system).

Motion Wasted in motion involve both human and
machine element. Wasted human motion is
related to workplace ergonomics. Poor
ergonomic  design  negatively  affects
productivity and quality as well as safety.

11




Productivity suffers when there is
unnecessary walking, reaching or twisting.
Quality suffers when the worker has to strain
to process or check the workpiece because of
reaching, twisting or poor environmental
conditions.

Waiting Waste in waiting can be occurred when the

people or product is not moving. The delays
can increase the lead time; that is the time
between the customers placing and receiving
his or her order. N\

Overproduction Overproduction means maki ings over

than what customer wan \ me of the
related costs to this w overproduction
are:

O

1. Buildi and maintenance of
| arehouse
workers and machines

2.
}\Q parts and materials

Overprocessing Do the Wfineeded steps to process the parts.

%

UQ due to poor layout, poor tools and
0

x

0

product design, causing unneeded
tion and producing defects.

Defects %" | Defects can be either production defects or

KO service errors. Having a defect results a large
cost to organizations.

223 Criticaksgccess Factors of Lean Implementation

L&

@pite of these type of wastes, the users of this lean should understand more about

the lean and know what is the critical success factors (CFCs). When the CFCs known, the

users will more alert and careful in implementation of lean. In some author’s studies, there

are a lot of factors lead to successful of implementing lean. Those CFCs had been

summarized as below (Achanga, Shehab, Roy, & Nelder, 2006; Punnakitikashem & Chen,

2013):

12




