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ABSTRACT 

 

This research investigates the statistical process control (SPC) as an improvement tool 

in one of the Café UUM. This research is using SPC tool to identify the waiting time of 

student who order their food at SME Cafe. In this research there are three objectives 

to cover, which is to determine the waiting time of student to get their food, to calculate 

the upper and lower control limit and to calculate the process capability of Inasis SME 

Café. This research collects 500 set of data from the sample of the entire population 

students who take their dinner in SME Cafe, UUM. The data analysis technique used 

for this research is the x̅ and R chart. The findings will be presented in relation to the 

research objectives stated in this research. Results are presented in respect of the 

waiting time of student to get their food in SME Café. The results of this research will 

be indicated duration of time to prepare food based on the rule of control chart 

 

Keywords: Statistical Process Control (SPC), X-Bar and R Chart, food industry, 

service industry 

 

 

INTRODUCTION 

 

The definition of quality is interesting. Every people have their own definition to the 

word of quality. If you ask 10 people to define quality, you probably will get 10 

definitions (foster, 2010). Different people giving different definition. In generally 

Quality is the dynamics and state associated with products, services, people, processes 

and the environment, meeting customer needs and expectations, and helping to achieve 

superior value.. (Goetsch & Davis, 2014). SPC tool was commonly used in production 

line when it was introduced by W. Edwards Deming. 

 

SME Café is the main cafeteria to students Inasis SME bank in Bukit Kachi. Apart from 

that, some of the student from Inasis Bank Rakyat will also come to SME Café to take 

their dinner. So, this research was determine the waiting time of student to get a plate 

of food by using SPC tool. The waiting time and the control limit will be discussing in 

this research. 

 

As we all know that, most of the people think that SPC was more suitable in production 

line or in manufacturing. But in the fact, it’s is useful to implement in service line 

(Federick W. Flatin, 2012). From the past research, SPC tool was often implement in 

manufacturing sector. But, it is rarely use in service. In the past few years, SPC tools 

was used in service line such as hotel, healthcare and each other (Zolkepley, 2018). 
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Therefore, this research was conducted to how SPC tool use to implement in service 

industry or service line. 

 

The research questions of this this research are what the waiting time of student is to 

get their food. The student has to spend how many times to get their food. Second 

research question is what is the lower and upper control limit? The control limit also 

called as UCL and LCL, it is used on SPC tools. Lastly, the research question was what 

is the process capability of Inasis SME Café? 

 

The specific research question was discussed in this research .The first research 

objective is to calculate the waiting time of student to get their food. Its help the student 

or resident to know how many minutes they need to wait for a single plate of food. The 

second research objective is   to calculate the lower and upper control limit. Last but 

not least, the research objective will calculate the process capability of Inasis SME. 

 

This research helps the owner of SME Café to know how many minutes they spend to 

prepare a food. So, in order to increase their efficiency, the owner of SME Cafe must 

create a standard time for every food preparation. 

 

 

LITERATURE REVIEW 

 

Quality control 

 

Quality is an issue that is most important because it is a concept of truth in life. Quality 

is considered to be weapons in the strategic organization. Quality control also called as 

"part of quality management focused on fulfilling quality requirements" (Biswas, 

2019). Although quality assurance involves the execution of the process or the way the 

product is manufactured, quality control is the inspection aspect of quality management. 

An alternate definition is “the operational techniques and activities used to fulfil 

requirements for quality” ( The global voice of quality, 2018). According to Margaret 

Rouse, Quality is the dynamics and state associated with products, services, people, 

processes and the environment, meeting customer needs and expectations, and helping 

to achieve superior value (Rouse, 2013).  

 

There are seven basic quality tools that are simple statistical tools for problem solving 

in quality control. These tools were either developed in Japan or introduced to Japan by 

high-quality masters such as Deming and Juran. These are most useful in terms of 

importance (Mohd Yunus, 2016). According to Kaoru Ishikawa, these seven tools can 

be used to solve 95% of the problems. These tools are the basis of Japan’s amazing 

industrial renaissance after the Second World War (Magar, 2014). The 7-basic quality 

tool are: 

1. Scatter diagram 

2. Control Chart (SPC) 

3. Stratification (alternately, flow chart oar run chart) 

4. Histogram 

5. Pareto chart 

6. Cause-and-effect diagram (also known as the "fishbone" or Ishikawa diagram)  

7. Check sheet. 

 

https://en.wikipedia.org/wiki/Stratified_sampling
https://en.wikipedia.org/wiki/Flow_chart
https://en.wikipedia.org/wiki/Run_chart
https://en.wikipedia.org/wiki/Pareto_chart
https://en.wikipedia.org/wiki/Ishikawa_diagram
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Statistical Process Control (Control Chart) 

 

Originally promoted by W. E. Deming in Japanese manufacturing in 1950, SPC 

elaborated on the principles developed by W. Shewart in 1920  (Lim, 2014). In 1974, 

Dr. Kaoru Ishikawa brings together a series of process improvement tools in his text 

quality control guide. Seven world-renowned quality control (7-QC) tools, SPC is one 

of seven quality control tools (Varsha M. Magar, 2014). After simplification, SPC is a 

tool for monitoring processes through time series diagrams. Two key concepts in SPC 

are “common cause variation” and “special cause variation”. SPC tools and programs 

can help monitor process behavior, identify problems in internal systems, and find 

solutions to production problems. Statistical process control is often used 

interchangeably with statistical quality control (The Global Voice of Quality, 2018). 

 

SPC is also called a control chart. Control charts are charts used to study how the 

process changes over time. The data is plotted in chronological order. The control chart 

always has the center line of the average value, the upper limit control upper limit and 

the lower limit control lower limit  (Md. Sourove Akther Momin, 2016). These lines 

are based on historical data. By comparing the current data with these rows, you can 

see whether the process changes are consistent (in control) or unpredictable (out of 

control, affected by special causes of variation) (StatSoft, 2018). This versatile data 

collection and analysis tool can be used in a variety of industries and is considered one 

of the seven basic quality tools. 

 

Control charts for variable data are used in pairs. The average or slowness of the data 

distribution during the top chart monitoring process. The bottom chart monitors the 

extent or width of the distribution. If the data is a shot in the target exercise, the average 

is the location of the collection shots and the extent is how tightly they are collected. 

Control chart using only attribute data  (Fretheim A, 2015). 

 

Draw a control chart using 3 horizontal lines. Below is an sample of a control chart 

(Figure 1). The types of control charts are X-Bar and R Chart. The horizontal lines are 

the control limit (CL), the upper control limit (UCL) and the lower control limit (LCL). 

The midline is called the control limit (CL), which is the horizontal line below the 

centerline. Determine if a course is out of control. The upper and lower control limits 

are the lines above and below the centerline. Anything above or below UCL and LCL 

means taking action from the company. Whether to find the cause of the improvement 

or cause poor performance. 
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Figure 1 

Example of control chart 

 

 

METHODOLOGY 

 

The aim of this research is to analyse the duration between time student order food and 

time they get their food. Through the design of the study, researchers were able to 

conduct survey using qualitative approach by obtaining data through observation 

methods. The type of research done by the researcher is quantitative. By this method, 

the researcher will go to SME Café on 830 everyday observe and record the data about 

the time duration between time student order food and time they get their food. 

 

Underpinning Theory: System Theory 

 

System theory is defined as an interdisciplinary study of the abstract organization of 

phenomena, independent of its nature, type, or spatial or temporal scale of existence. It 

examines the principles of sharing all complex entities and the (usually mathematical) 

models that can be used to describe them. (Heylighen, 2018). System theory was 

proposed by the biologist Ludwig von Bertalanffy in 1940 (General Systems Theory, 

1968) and further proposed by Ross Ashby. (Introduction to Network Networks, 1956) 

System theory focuses on the alignment and relationships between the parts that 

connect them together. 

 

General system theory is about broadly applicable concepts and principles, not concepts 

and principles that apply to the field of knowledge. It distinguishes dynamic or active 

systems from static or passive systems. An active system is an active structure or 

component that interacts in behavior and process. A passive system is the structure and 

components being processed. E.g. The program is passive in the CD file and is active 

when running in memory. 

 

Often, open system theory interacts with its environment through input, throughput, and 

output. Open systems theory is a system that is affected by the environment. This is a 

good example. On weekends or public holidays, students can participate in activities or 

have dinner with friends outside the school. This will affect the average waiting time 

of the students. This is because the need for food is reduced, so students can get food 

in a short time. Therefore, the number of control limits will be reduced. 
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Data collection 

 

In this research, the data collects among on students who take their dinner at SME Café. 

The survey is suitable to be carried out by using collecting data. The unit of analysis in 

this study is individuals, which means data will be collected from each individual in 

our samples. This study was using secondary data, where the data are used as evidence 

to support every objective that has been set to facilitate the writing of the researcher to 

complete this study 

 

Convenient sampling is most often used in the exploration phase of research projects, 

perhaps the best way to get some basic information quickly and efficiently (Sekaran & 

Bougie, 2013). The researcher will go to SME Café on 830 pm and start observing it 

on the waiting time of student to get their food after order been placed.  

 

This research has two sections to develop, which is time order food and time get food. 

The researcher will start record data on 8.30 pm. The researcher will wrote down the 

time in the table below when student order their meals. After the food was prepared, 

the researcher was recorded the time at column time to get food. After that the 

researcher was calculate the waiting time of each student. Each day researcher will 

collect 20 data. 

 

 

FINDING AND DISCUSSION 

 

Based on the Table 1, it is found that average waiting time for student was 6.057 

minutes (6 minutes and 2 second). Which means, in average the chef of SME café 

average used 6.057 second to prepare every single plate of food. The average mean for 

each day of data collection are provided in Table 1. 

 

Control Limit, Upper Control Limit and Lower Control Limit 

 

Based on the Table 1, Control limits are also the average range discussed above. The 

upper control limit is the value that indicates the highest level of quality acceptable to 

the product or service. The upper limit of control is 7.23 minutes, which means that the 

student's waiting time should not exceed this number.  The LCL is the minimum value 

of the quality control of the data points below the control (average) line in the control 

chart. Contrary to the upper control limit. The lower limit of control is 4.894 minutes. 

When a point was above the UCL, it means poor performance and if a point was below 

the LCL it shows cause of improvement (Foster, 2016). 
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Average waiting time to get food and Control Limit 

 

Table 1 

Average waiting time to get food and Control Limit 

 

Date Mean 

5/12/2018 6.8 

6/12/2018 5.25 

7/12/2018 7.05 

8/12/2018 6.8 

9/12/2018 6.75 

10/12/2018 6.25 

11/12/2018 6.4 

12/12/2018 6 

13/12/2018 5.9 

14/12/2018 5.9 

15/12/2018 5.95 

16/12/2018 5.95 

17/12/2018 5.25 

18/12/2018 4.45 

19/12/2018 5.53 

20/12/2018 5.55 

21/12/2018 6.85 

22/12/2018 5.60 

23/12/2018 5.70 

24/12/2018 6.35 

25/12/2018 5.80 

26/12/2018 6.60 

27/12/2018 6.70 

28/12/2018 6.15 

29/12/2018 5.90 

Average of mean 6.057 

 

Control Limit Upper Control Limit Lower Control Limit 

6.057 minute 7.230 minute 4.894 minute 
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Figure 2 

Control Chart 

 

Interpreting the result 

 

The result show that there is 9 day out of 29 day was very near to the control chart. It 

means on this 9 day the performance was satisfaction. There are 19 days was far away 

from the control limit but still below the UCL and above the LCL which means still 

under control. But, on On the 18th of December 2018 was below the lower control limit 

which is the mean was 4.45 which is lower than 4.894 the lower control limit. This 

control chart was in the rule number 1 which is any single data point of the control chart 

was point out above or below the UCL or LCL. It should be investigating for cause of 

improvement. Because on 18th December 2018 the average time to prepare a food was 

only 4.45 minute. It is the fastest in this 29 day. This research showed waiting time of 

student can be shorter meanwhile the time to preparing food can be improving. 

 

Based on the result, the owner of café should take some action in order to have an 

improvement. This is because the time of waiting student was below the LCL, so should 

be improve to provide a better quality of service. Once the owner of café figures out the 

way to become faster, the preparation of food time will become faster and the waiting 

time of student will shorter. So, the process of preparation of food can be improved in 

order to prepare food in a shorter time. 

 

 

CONCLUSION 

 

Statistical Process Control (SPC) was first introduced in 1950. During the Second 

World War, the use of US control charts increased significantly to ensure the quality of 

ammunition and other strategically important products. After the war, the use of 

statistical process control methods was reduced, but it has achieved great results in 

Japan and continues to this day. In recent years, organizations around the world have 
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adopted many SPC technologies, especially as part of quality improvement programs 

such as Six Sigma. Statistical software packages and complex data collection systems 

have greatly helped the widespread use of control chart programs. 

 

SPC is defined as the use of statistical techniques to control processes or production 

methods.SPC is a powerful, user-friendly and rigorous process analysis tool for quality 

improvement researchers and practitioners  (J C Benneyan, 2018). This is because these 

tools can help process improvement practitioners who uses objective data and statistical 

thinking to make appropriate decisions. In this study, the control chart shows that the 

cafe owner believes that the student's waiting time can be shortened to a shorter time. 

 

SPC is a tool from production to service. Today, SPC implements production and 

services, but the service line is still small. SPC can be applied to any process that can 

measure output. Studies have shown that SPC is not only more suitable for production 

lines, but SPC is also suitable for production lines. This research have been show that 

the waiting time of student to get food need to be improvement  .SPC tool improving 

the efficiency of production processes and performance(Yunus, Taib, & Iteng, 2016). 

Control chart as one part of quality tool, are being used increasingly in service, but 

greater use of these and other quality improvement methods are needed (Federick W. 

Flatin, 2012). 
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