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Abstract

In this study, after defining the concepts of quality and quality control, the concept of statistical process control tools is
examined. As a result of the data obtained from denim pants produced by a textile company operating in the ready-to-wear
sector, defects were analyzed using statistical process control techniques. In this study, flowchart, control charts, pareto
analysis, p-control diagram, cause-effect diagram, and grouping techniques were used. With the use of basic statistical
process control tools, the most recurring defects were, and these defects were divided into subheadings for more detailed
analysis. In this way, it was tried to prevent the repetition of defects by going down to the root causes of the detected defects.
The causes of possible defects that may occur during production and solution suggestions were categorized. By going down
to the basic causes of the detected defects and categorized them, defects were prevented by presenting and implementing
solution suggestions. It is expected that the study with this different perspective will be an example of the sector and related
fields as an alternative method. The aim of this study is to examine quality control practices in the garment industry,
contribute to statistical control methods and problem-solving procedures, produce suggestions for problem-solving
approaches, and disseminate improvement studies.
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KALITE GELISTIRME ARACI OLARAK iSTATISTIKSEL PROSES KONTROLU: KOT
PANTOLON URETIMINDE BIR VAKA CALISMASI

Ozet

Bu calismada, kalite ve kalite kontrol kavramlarinin tanimlart yapildiktan sonra istatistiksel proses kontrol araclari
kavrami etraflica irdelenmistir. Ardindan, hazir giyim sektériinde faaliyet gdsteren bir tekstil firmasinda tiretilen denim
pantolonlardan elde edilen veriler sonucunda hatalarin analizleri, istatistiksel proses kontrol teknikleri ile yapilmistir.
Calismada akis semalari, kontrol semalari, pareto analizi, kontrol semalari, neden-sonug diyagrami ve gruplama teknigi
kullanilmistir. Temel istatistiksel proses kontrol araglarinin kullanilmasiyla, en ¢cok tekrar eden hatalar tespit edilmis ve bu
hatalar daha detayli analiz icin alt bagsliklara ayrilmistir. Bu sayede tespit edilen hatalarin kék nedenlerine inilerek
hatalarin tekrari engellenmeye calisilmistir. Uretim sirasinda olusabilecek olast hatalarin nedenleri ve ¢éziim énerileri
kategorize edilmistir. Tespit edilen hatanin temel nedenlerine inilerek ve kategorize edilmis, ¢6ziim énerileri sunulmasi ve
uygulanmasi ile hatalarin éniine gegilmistir. Bu farkli bakis acisi ile ¢calismanin sektére ve ilgili alanlara alternatif bir
yéntem olarak drnek olmasi beklenmektedir. Bu ¢alismanin amaci, hazir giyim sektériinde kalite kontrol uygulamalarini
incelemek, istatistiksel kontrol yéntemleri ve problem ¢ézme prosediirlerine katki saglamak, problem ¢ézme yaklasimlari
i¢in éneriler tiretmek ve iyilestirme calismalarini yayginlastirmaktir.

Anahtar Kelimeler: Istatistiksel proses kontrol teknikleri, Kalite, Hazir giyim, Denim iiriinler, Dikis hatalar
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increased global competition, reduced profit margins,
and changes in customer profiles and expectations boost
the competitiveness of businesses that correctly read and
prepare for change dynamics [1]. Companies must
produce high-quality products to survive in the current

1. Introduction
Along with the pandemic that has afflicted the entire
world, the dynamics of change that shape the global
economy have significantly impacted the manufacturing
industry. Rapidly changing economic conditions,
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competitive global market. When quality, which is
ultimately a customer satisfaction issue, is good, it
increases the value of a product or service, builds a
brand, and gives ready-to-wear manufacturers a good
reputation. As a result, production leads to customer
satisfaction, high sales, and a favorable exchange rate for
the country.

Ready-to-wear businesses can survive by focusing on
customer satisfaction throughout the process, beginning
with the design stage, and continuing with after-sales
services to meet customer expectations. Demand for
lower-cost, higher-value goods and services is
increasing. Consequently, ready-to-wear manufacturers
must carry out their operations with the highest quality,
at the lowest cost, and in the shortest amount of time.

The denim industry is an important sector in the
economic development process, and its effectiveness for
countries must be recognized due to the added value
created in the production process and its high share of
foreign sales revenues. For businesses to become global
players in the denim industry, they must have a sufficient
number of denim ready-to-wear manufacturing
machines, advanced model room infrastructure,
qualified personnel, an experienced design team
preparing collections, and production infrastructure[2].
The sewing department in ready-to-wear enterprises
significantly affects product quality because it has the
most labor-intensive features in the production process.
Many factors influence ready-to-wear production
quality, including organizational defects, information
flow disruptions, education, quality awareness,
corporate culture, operator knowledge and skKills,
material, machine, method, environmental conditions,
and so on [3, 4]. Human factors are the primary factors
that can eliminate these factors, manage them, and
achieve quality and efficiency, or vice versa [3].

Defects that can occur at any production stage in ready-
to-wear, a labor-intensive industry, deteriorate product
quality, reduce production efficiency, and increase
production costs [5]. Therefore, it is essential to
minimize defects, prevent and improve poor quality,
increase productivity, and reduce production costs [6].
In the literature, there are studies in which SPC tools are
used in problem solving, quality assessment, and
decision stages in various sectors. Although there are
some studies on this subject in the textile and ready-to-
wear industry, it has been determined that more
research is needed in terms of the number, application
area, and research method and approach.

SPC tools are used to minimize final control defects in
home textile products [7], examine quality defects after
washing in denim fabrics using statistical methods [8],
improve process performance in waste management
applications in the fashion and textile industry [9], create
a quality improvement plan based on a complex product
analysis [10], improve process quality in pants
production, evaluate pre-sewing, post-sewing, and pre-
loading control results [11], analyze sewing defects and
their causes [12], evaluate as a problem-solving

95

technique in the ready-to-wear industry [13], and
determine whether the production of dresses is under
control [14].

In this study, sewing defects that occurred during the
production of denim pants were identified, their causes
were examined, and solutions were offered to prevent
defects. This study aims to take quick action in possible
situations related to sewing defects that may occur
during production.

In this study, unlike the studies in the literature, sewing
defects with a high defect rate were analyzed up to their
root causes.

2. Common Sewing Defects on Denim Products

The production of high-quality clothing requires several
factors besides fabric quality. Converting a two-
dimensional fabric into a three-dimensional garment
involves numerous other interactions, such as optimizing
sewing parameters, the simplicity of converting fabric
into a garment, and the actual performance of a sewn
fabric. Strength, elasticity, durability, stability, and
appearance are the characteristics of a high-quality
seam. Seam strength, slippage, shrinkage, appearance,
and thread breakage are variables that affect the
performance and appearance of garments after sewn
[15].
To increase the added value of fashion denim products,
wet (washing, bleaching, etc.) and dry (abrasive, laser
shaping, rodeo, etc.) processes are applied [16]. The
permanent visual effects obtained by these processes
add a unique feature to the denim products. However, re-
sewing and repairing these processes in denim products
reduces the quality of these special effects. Therefore,
defect-free production is a susceptible issue for denim
products [16].

3. Statistical Process Control

In today's world, where resource constraints and
production costs are increasing, it is becoming
increasingly clear that decisions should be based on facts
rather than opinions. Consequently, information must be
gathered and analyzed. In this stage, statistical process
control tools should be used to assist in decision-making
and determine whether the process is operating at an
acceptable level [17].

It is aimed that by using these techniques, defects in
production can be detected and eliminated by addressing
their root causes. In ready-to-wear businesses that use
traditional methods, defective products detected in the
final inspection are reserved for repair. After
determining the source of the defect (operator,
operation, or material), the quality is ensured by
correcting the workmanship or changing the material.
This application wastes time and resources by utilizing
the business workforce unnecessarily. The company
incurs losses due to wasted raw materials and energy in
non-compensable defects by discarding the product. On
the other hand, innovative businesses eliminate the
cause of defects by using statistical process control tools
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or different strategies. Thus, they benefit more from the
workforce and avoid waste of time and energy.

4. Research Methodology

4.1. Material

The sample group in this study was determined as denim
pants. The research findings provided a model for all
ready-to-wear products.

The model examined in this study is a classic 5-pocket
denim pants (two in the front, two in the back, and a
small change pocket on the front right pocket). The raw
material content of the examined products was 98%
cotton and 2% elastane, and the weight of the fabric was
350 gr/mz2. The fabric was woven with a 2/1 twill weave
pattern.

The photos of the examined model are shown in figures
1,2,3,4.

Figure 2. Front of denim pants

Figure 3. Watch pocket

Figure 4. Zipper

4.2. Method
Statistical process control tools were used in this study.
The tools used were as follows.

1. Flowchart: Flowcharts are created by examining
a product’s phases and allow us to understand
which phases the product goes through at any
given time. In other words, it is a diagram
showing the processes between a material or
substance and the final product in the correct
order [18, 19].
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Control charts: Control charts are used for
various purposes. For example, control charts
are created using a specific sample size or time
criterion for each process specified in the
flowchart. At the same time, the company can
use control charts within a particular process
rather than applying control charts to all
processes. Moreover, by using control charts, it
is possible to understand the extent to which the
defect is prevented after it has been previously
uncovered and defect optimization of the
process has been performed. This chart is
important because it provides the quality
manager with precise data on whether a defect
exists in the process [20, 21].

Pareto analysis: Pareto analysis is performed
using data from control charts. In this analysis,
the process with the highest number of defect
repetitions was prioritized to improve or
eliminate defects. The choice of priority also
depends on a company's strategy. For example,
if the second most repeated defect puts the
company in greater financial difficulty, priority
may be given to the second defect. The
preferences in the process run parallel to the
company’s priorities [22-24].

Grouping: In this study, the grouping method
was examined under three headings: human,
machine, and method. Because the basis of this
study is the ready-to-wear section, the problems
related to the fabric were not evaluated.
Therefore, the "material" section is not included
in the "grouping” section. The grouping method
is a method that allows us to separate the defect
groups. Thus, categorizing the defects makes it
easier to understand which part is prioritized
according to defect accumulation [25-26].

Control diagram (p): Control diagrams are an
analysis based on the data from the control
diagrams at different points in the process
prioritized in the pareto analysis. The control
diagrams show if the product is under control at
different time points in the considered process.
The control diagrams consist of three different
limits. These are the upper control limit, middle
limit and lower control limit. The product is not
under control if a value is within the upper
control limit. In the diagram, if the product is in
the middle or near the lower control limit, it is
under control. In this study, the p control
diagram was used. This is because the data can
be measured (size/length/width/weight, etc.)
and are used in other diagrams. In this study, the
p diagram was preferred because it is a control
type that does not depend on quality value [27-
30].
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6. Cause-effect diagram: This allowed us to
determine the cause of the defect by targeting
the defect to be eliminated by examining the
grounds of the defect in the subheadings. To
analyze the causes of failure, it is necessary to
examine the process under some subheadings,
as described above. These subcategories are
material, environment, machine, human, and
method. In this analysis method, the causes of
failure were determined by classifying the
failures under specific subcategories. This
analysis method shows how to prevent defects
based on identified causes [29, 31].

The six methods described above are examined in detail
in Chapter 5.

5. The Research Findings and Discussion

5.1. Flowchart

Denim pants sewing steps have been evaluated in
different ways in different sources or production areas
(businesses) and factories. Operating conditions, existing
infrastructure, machine capacity, operator quality, and
model difficulty influence the operation order and layout.
However, the sequence of operations for a basic denim
varies only slightly.

Figure 5 shows the order of operations in the enterprise
in which this study was conducted. In addition, bar tack
stitching (decorative stitching) was applied to the watch
pocket, zipper, and side seams. However, because the
positions of these stitches change depending on the
model, this step is not included in the flowchart. The data
from some preparation stages, such as drawing,
preparation, and bonding, were not included in the
flowchart.
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Figure 5. Denim pants flowchart

This study was based on the ready-to-wear data. Table 1
lists the types of machines used in the processes
according to the order of use.
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Table 1. Process flow and machines used in denim pants

production
Order Process Machine Types
of
Process
1 Open fly stitching Overlock sewing
machine
2 Open fly zipper Straight sewing
stitching machine
3 (left-right) Open fly Straight sewing
stitching to part machine
4 Fly closure Overlock sewing
machine
5 Front pocket Overlock sewing
interlining stitching machine
6 Front pocket Widely spaced-
stitching twin needle-
straight sewing
machine
7 Watch pocket inseam  Overlock sewing
machine
8 Watch pocket Straight sewing
stitching machine
9 (left-right) Pocket Widely spaced-
mouth bias tape twin needle-
straight sewing
machine
10 Crotch point stitching Widely spaced-
twin needle-
straight sewing
machine
11 Back pocket breaking Narrow spaced-
the top twin needle-
straight sewing
machine
12 Back pocket stitching  Straight sewing
machine
13 Back yoke (left/right) Chain sewing
stitching machine
14 Back rise stitching Widely spaced-
twin needle-
straight sewing
machine
15 Inseam Overlock sewing
machine
16 Sideseam Chain sewing
machine
17 Edge stitching Straight sewing
machine + bar
tack machine
18 Waistband stitching Waistband sewing
machine
19 Belt top stitching Straight sewing
machine
20 Belt loop stitching Belt loop sewing
machine
21 Hem stitching Straight sewing
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machine

In Figure 6, you can see the parts of a classic denim pants.

15 Parts of
Jeans Pant

1. Waist Band

2. Belt Loop

3. Button

4.7y

5. Watch Pocket

Side View Back View

Front View

6. Front Pocket
7. Back Pocket
8. Rivets

9. Crotch Point
10. Back Yoke
11. Bottom Hem
12. Back Rise
13. Sideseam
14. Inseam

15. Zipper

Figure 6. Parts of a classic denim pants

5.2. Control Charts

As described in Title 5.1, there are twenty-nine
operations to create denim pants. As shown in Table 1,
twenty-one operations were performed with the sewing
machine. Operations were performed with the sewing
machine. On the other hand, the operations where no
defects were detected in the control chart were not
included in Table 2.

Table 2 listed the number of defects detected during
sewing operations. The company where the production
occurred was visited four times.

Table 2. Number of defects detected in denim pants
production in four days

Process Number of Defects Per Day Total
1. 2. 3. 4.
Day Day Day Day
Open fly zipper 6 4 3 - 13
stitching
Fly closure 2 3 1 4 10
Watch pocket 2 1 - - 3
stitching
Crotch point 3 2 4 5 14
stitching
Back-front 2 3 1 2 8
pocket
stitching
Back yoke (left- 8 11 15 12 46
right) stitching
Back rise 11 14 13 16 54
stitching
Inseam 4 2 3 3 12
Sideseam 3 4 2 3 12
Edge stitching 1 2 1 3 7
Waistband 8 7 11 10 36
stitching
Belt top 3 2 1 2 8
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stitching

Belt loop 5 3 4 3 15
stitching

Hem stitching 11 12 9 13 45
Yarn cleaning 8 10 8 9 35
Total defects 77 80 76 85 318
Sample size 90 130 130 150 500

The control chart in Table 2 highlights operations with
the most defects in red. Table 3 listed the defects
observed during the operations highlighted in red in
Table 2. Table 3 listed the frequencies of the grouped
defects detected in these processes.

Table 3. Frequencies of grouped defects detected in the
processes

Defect Defects

Descriptions

Process Frequency Total

When sewing
the back
yoke, the
fabric has
shrunk.

40 %87

It was noted 46
that the right

and left back
yoke on the 6
denim pants
were not the

same height.

%13

Back yoke (left-right) stitching

Irregular
stitch pitch
defect
detected

18 %33

Irregular
detected in

back mid- 7
stitching

%13 54

Back rise stitching

The fabric
has shrunk
due to
sewing.

29 %54

It was found

that the yarn

is collected 6
on the back

of the fabric.

%17

The belt has
shrunk due
to sewing

36

11 %30

Waistband stitching




Ozge URAL, Canberk ELMALI
Statistical Process Control as a Tool for Quality Improvement: A Case Study in Denim Pant Production

Pucker in 6 Belt loop stitching 15 4,7%
fabric was 19 %53 7 Crotch point 14 4,4%
detected in stitching
the area of 8 Open fly zipper 13 4,1%
the belt stitching
9 Inseam 12 3,8%
Threads 10 Sideseam 12 3,8%
were 11 Fly closure 10 3,1%
detectedon 6 %14 12 Belt top stitching 8 2,5%
the hem 13 Back pocket 8 2,5%
coming out of stitching
the stitch 14  Edge stitching 7 2,2%
: 15 Watch pocket 3 0,9%
Shrinkage stitching
o0 has occurred 13 %29 Total 318 04100
= at the hem
5 45
; Irregularities Pareto Ana|¥5|s
3] in hem
- spacing in 21 %46 100%
hemming 90%
stitching BO%
70%
Irregular £
stitch pitch 5 %11 SO%
defect
detected 0%
30%
& II 20%
= Threads not III. 10%
(s}
= cleaned 35 %100 35 II.- 0%
=) E = EEP E % EE E T P E
5 properly SEEFEIEEERE 8L 3
> ig R EE AR LR R
= e @ i [ o “oa
v “§ 83 T a3
5.3. Pareto Analysis i & "
Pareto analysis was used to establish the relationship E

between the total number of defects detected and the
number of defects that occurred in each process.

Quality control of five hundred denim pants was made,
and three hundred and eighteen sewing defects were
detected in the products. The detected defects are
grouped under fifteen sub-headings, as shown in Table 4.
Defect groups were listed from largest to smallest
according to the number of occurrences; thus, it was
possible to facilitate the analysis of the factors causing
the defect. Pareto analysis showing the distribution of
defects is shown in Figure 7.

Table 4. Percentage distribution of detected defects

Rank Process Total Percentage
Defects (%)

1 Back rise stitching 54 17,0%

2 Back yoke (left- 46 14,5%
right) stitching

3 Hem stitching 45 14,2%

4 Waistband 36 11,3%
stitching

5 Yarn cleaning 35 11,0%
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Figure 7. Pareto analysis chart

The back rise operation, which has the highest defect
percentage in the pareto analysis, was determined to be
a priority in this study.

5.4. Grouping
The grouping technique makes it possible to separate the
data and make them easier to understand. The grouping
method is a way to avoid problems or defects before they
occur.

Table 5. Defects source-based classification

Source Defects Total Perce Source
of Defect ntage of
Defect S % Defect

s s (%)
Shrinkage of 117 36,8%
= the fabric at
g the seams
T Warping of 37 11,6%
the seams.
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Warping of 4 1,3%
the fly
Warping/shri 8
nking of the
zipper
Cleaning the
thread
Needle 8
damage to
fabric

Back rise,
hem, crotch
point, etc.
skipping
stitches in
operations
Waist loops
are not
asymmetrical
Thread 7
accumulation

on the back of
the fabric

Stitches that 5
detach from
the fabric
Deformity of
the
waistband
Deformation 6
of the
left/right
back yoke
Shrinkage of
the fabric
Total defects

2,5% 63,2%

35 11,0%

2,5%

31 9,7%

20,8%

15 4,7%

Machine

2,2%

1,6%

19 6,0%

1,9% 16%

Method

26 82%

318 100% 100%

The sources of the defects are examined under the three
headings listed in Table 5. These are human, machine,
and methods, respectively. Man-defects are more than
other defect sources because the ready-to-wear industry
is based on labor. In this case, it becomes clear how
important it is to provide job-related training to
employees, and the company's necessity to teach the
flexible production approach to its employees with
training and seminars draws attention.

5.5. Cause-Effect Diagram

Cause-effect diagrams are among the most common
techniques for problem-solving, process improvement,
and identifying root causes of quality problems. A cause-
effect diagram has been created to identify the root
causes of the defects and prevent their reoccurrence in
the "back rise" operation, where most defects are made.
As shown in Figure 8, the factors causing the malfunction
are discussed under human, machine, environment,
material, and method headings.
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MACHINE

Stitch step Fault
Needle breakage

“BACK RISE”
FAULT

Wrong stitch method

Operational blindness

Lackof education

Carelessness

Lack of motivation

Lack of adjustment

Lackof setup

Carelessness

band layout Fabric Control '—;
Uncomfortable

ullary Materel
ENVIRONMENT MATERIAL

Figure 8. Cause-effect diagram

Fabric Quality

It has been revealed that the human factors cause 63.2%
of the defects in operations. The defect rate caused by
machinery and materials accounts for almost 1/3 of
human defects. The human factor plays a significant role
in this operation as well as in other operations.
Employees are expected to be well-trained, competent,
experienced, and able to do their job.

5.6. “P” Control Diagram

The most common p control diagram is used in control
diagrams. This method is used when the sample size of a
large manufacturing firm’s variable instruments is one
hundred or more. The p control method, one of the
qualitative control diagrams, allows us to measure the
defect rate in the samples obtained from the production
process and to see the state of the process.

The quality characteristics of the products obtained from
the process were evaluated and recorded as defective or
flawless. The defect rate for each sample was obtained by
dividing the number of defects in each sample by the
sample volume. The final decision to be made as a result
of this method is the acceptance or rejection of the
sample. As a result of the analysis, the sample was
indicated as suitable or unsuitable for the selected
quality feature. The meanings of the symbols used in the
p control method are as follows:

p = Defect rate

¢ = Number of defects in the sample

X= Amount of defect

n = Sample size

k= The k value in the formula indicates the
number of days the study was performed

Table 6. Number of defects and defects rate by days

Day Sample Number of  Defect
Size (n) Defects in Rate (p)
the Sample
(©)
1 90 11 0.122
2 130 14 0.107
3 130 13 0.1
4 150 16 0.106
Total 500 54 0.435
Average 125 13,5 0,108
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Care should be taken to ensure that the sample volume to
be taken np > 1. Only when this condition is met, can one
speak of the adequacy of the sample. If this ratio is less
than one, the result may not correspond to the actual
conditions. In the absence of standards, the average of
the ratios obtained from the samples (p) determines the
centerline, and the upper and lower control limits are
established. These values are shown in Equations (1-2).

3 p(1-p)

n

LCL=p— (1)

vcL =p+3 22 (2)

Since the standards are not clear, the p-value must be
found. This value was calculated according to Equation

(3).

XX _ 5 _ 108
p_n*k_125*4_ ’

(3)

n=125

(n*p) =125%0.108 = 13,5 (4)

n*p=13,5>1
Because it is greater than one, the sample are sufficient.

p = (Mid Line) = 0,108
According to Equation (1),

LCL = 0,108 — 3 /%‘;’“’B) = 0,191 1)
LCL = 0,108 — 3 /%‘;’“’S) = 0,024 @)

As a result of the calculations, the p control diagram is
shown in Figure 9.

The UCL and LCL are upper and lower control limits on a
control chart, respectively. A control chart is a line chart
that expresses the state of the production process over
time. The quality control of the product was provided by
using the control chart. Thanks to control charts, it is
determined whether the product is under control during
the production process. It also shows whether a change
in the production process with the lower and upper
control limit values on a control chart is a natural
condition or is caused by any abnormal condition that
may affect the quality of the product.
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P-Control Diagram

0,25
0,2
0,15
0,1
0,05

1. Day 2. Day 3. Day 4. Day

e Defect Rate e Mid Line (P) UCL e | CL

Figure 9. P control diagram

6. Conclusion
This study, in which statistical process control (SPC)
techniques were used as a quality improvement tool, was
carried out at the "OMS Textile Factory"”, which produces
denim pants.
Sewing defects detected in the final inspection at the
factory were analyzed using SPC techniques, such as
flowchart, control chart, pareto analysis, grouping, p
control diagram, and cause-effect diagram. At the
beginning of the analysis, the flowchart of the production
stages of denim pants has been created.
Subsequently, the sewing process in which the detected
defects occurred and the daily defect numbers of these
processes were listed on the control chart. According to
the control chart, based on the data reviewed in
production, the most common defects occurred in the
order of back rise, back yoke, hem, waistband, and yarn
cleaning. Then, these five most common defects were
classified by defect type.

The many-to-less ordering of the specified defects was
revealed by pareto analysis, as can be seen from the
control chart: the five processes mentioned above
accounted for 68% of the defects. The process to be
improved in this analysis was the back rise process, with
a value of 17%. The defects detected using the grouping
method were examined under three headings: human,
machine, and method. In this analysis, human defects
were calculated as 63.2%.

The main problems and sub-problems that cause defects
related to the "back rise" process, which is the most
repeated defect, are discussed in the cause-effect
diagram. The back rise operation was examined in the p
control diagram analysis, the back rise operation was
examined. As a result, this operation turned out to be
under control.

As a result of these analyses, it was determined that the
operations are under control. However, it should be
handled as a situation that can be prevented from
recurring defects in certain operations.

As determined in the grouping method, since the highest
factor causing defects is human, it was recommended to
start the improvements by teaching the job descriptions,
workflow and process flow, and quality criteria to the
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employees descriptively and clearly, and conducting
practical training.

Of course, the experiences, visions, and intuitions are
valuable. However, due to increasing resource
constraints and production costs, it is becoming
increasingly clear that judgments must be based on facts
rather than opinions based on experience and intuition.
However, although subjective evaluations are not
ignored at the decision stage, seeking solutions with
scientific techniques and approaches is necessary to
make an objective evaluation. While deciding whether
the efficiency of production and quality are at the
targeted level, itis necessary to collect data at an accurate
and sufficient level and evaluate them using proper
techniques and approaches.

This study is anticipated to contribute to the literature by
demonstrating the role of statistical process control tools
in quality improvement in the evaluation and decision-
making phases.
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