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Total Quality Management System Evaluation based on

the Quality Consciousness of the Participants
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1. Introduction

The recent international tendency, toward rapid opening and globalization in the
economic and trade industries forces countries to expedite the approach to quality
management in order to overcome the fierce economic and trade competition. The use of
past quality control activities are no longer germane to the present quality environment. In
Korea, our government is also trying to turn over to quality management from previous
quality control through the revision and rearrangement of the related laws.

In this research, K company, which had already established a quality management
system using international quality assurance codes (ASME NQA-1) [4] similar to the
present ISO 9001 codes [5], was selected and a questionnaire survey concerning the
personal consciousness for total quality and quality system evaluation was conducted. For
the personal consciousness concerning total quality, questions were asked about three
personal characteristics, personal leadership, planning, and improvement [Craig, 1993]. The
quality systern evaluation is based upon an assessment of seven different factors
concerning the company’s quality management system : leadership, information and
analysis, strategic quality planning, human resource development and management, quality
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assurance products and services, quality results, and customer satisfaction [Mark, 1990].

In the response analysis, the verification for reliability of each factor was determined in
advance and then the response was analyzed based on the demographic characteristics.

The correlation between the personal consciousness for total quality and quality system
evaluation result was reviewed.

Finally, the notable problems from the survey were summarized and some remedial
actions were suggested.

2. Questionnaire on quality management system of K company and

analysis.

2.1 Outline of K corripany and its QA System

K company is one of the Korean engineering companies whose main activity has been
to design and develop the core parts of nuclear power plants since the latter half of the
1980's. The QA activity of the K company is carried out in accordance with the QA
program which reflects the requirements of Korean nuclear law, the American ASME
NQA-1 (American Society Of Mechanical Engineers Nuclear Quality Assurance) and
contract with the customer. Among them, ASME NQA-1 is the principal code which was
reflected in the QA program. Even though the K company does not follow the ISO 9000
requirements directly, the ASME NQA-1 code which was reflected on their QA program is
greatly analogous with ISO 9000 codes, especilly with ISO 9001 code which is the most
inclusive code among the ISO 9000 series except for some factors such as contract review,
customer supply control, after service and statistical technique. So it will be appropriate to
regard the QA system which meets the ASME NQA-1 code requirements as the QA
system which meets the ISO 9001 code requirements [2]. <Table 1> shows the comparison
between ISO 9001 code and ASME NQA-1 code.

<Table 1> Comparison table between ISO 9001 and ASME NQA-1

L Corresponding parts

No. Elements in the ISO 9001 in ASME NOA_1
1 Management responsibility B-1, 1S5-1
2 Quality system B-2
3 Contract review
4 Design control B-3 35-1
5 Document and data control B-5, B-6, 65-1
6 Purchasing B-4, B-7, 45-1, 75-1
7 Control of customer-supplied product
8 Product identification and traceability B-8, 85-1
9 Process control B-9, 95-1
10 | Inspection and testing B-10, B-11, 105-1, 115-1&2
11 | Control of inspection,measuring and test equipment B-12, 125-1
12 | Inspection and test status
13 | Control of nonconforming product B-14,
14 | Corrective and preventive action B-15, 155-1
15 | Handling, storage, packaging. preservation B-16

and delivery B-13. 135-1
16 | Control of quality records
17 Internal quality audits B-17, 17S5-1
18 | Training B-18, 185-1
19 | Servicing B-2, 25-123 & 4
20 | Statistical techniques




ITELBFGEE H19% 398 1996F 98 237

2.2 Questionnaire survey

In this study, a questionnaire survey was conducted on the people who perform quality
related activities based on the QA system which meets the requirements of ASME NQA-1
code to ascertain the evaluation result of participants for the QA system of K company.
Also, questions about the personal consciousness for total quality were given and results

were reviewed for several features. <Figure 1> shows the schematic outline for this study.

The personal consciousness . .
P . Quality system evaluation
for total quality

- Leadership

- Information & Analysis

- Personal leadership - Strategic Quality Planning

- Human Resource

- Planning Development and Management
- Quality Assurance

- Improvement Products and Services

- Quality Results

- Customer Satisfaction

Survey Result analysis Evaluation Result Analysis

<Figure 1> Schematic Qutline of Study.

The questionnaire items for personal consciousness for total quality were adopted from
Craig Nathanson (1993) and shortened from the original 30 gquestions to 12. The
questionnaire for the QA system was adopted from Mark Graham Brown (1990) and
shortened from the original 85 questions to 33. The shortening of the questionnaire items
was based on the judgement that some questions can be merged into one due to their
similarity and will thus enhance the concentration of surveyed people.

In this questionnaire, five point Likert scale (strongly disagree : 1, disagree :@ 2, neither
agree nor disagree @ 3, agree ' 4, strongly agree : 5) was used. The questionnaire was
distributed to 180 persons (56%) out of 323 persons and 138 persons (77%) responded.
Among them 120 responses were finally selected after excluding some inconsistent

responses. <Table 2> shows demographic characteristics of selected persons.



N
&
0
0x
fot
N
or
™t

<Table 2> Demographic characteristics of sample.

Characteristic Classification

1. Sex Men 114(95%), Women 6 (5%)

2. Marriage Married 109 (91%), Unmarried 11 (9%)

3. Age 20's 13(11%), 30’s 93(77%), 40's 13(11%), 50's 1(1%)

4. School Under BS 2(2%), BS 39(32%), MS 69(58%), Ph.D 10(8%)

5. Years of continuous | 0-3 years 28(23%), 4-6 years 28(23%), 7-9 years 54(45%),
service Above 10 years 10(9%)

7. Position class Junior 36(30%), Senior 79(66%), Principal 5 (4%)

8. Main job Design 78(65%), Technology coordination 13 (11%), Project

Management 10(8%), QA QC 14(12%), Others 5(4%)

For verification of the reliability of the questionnaire items, the Cronbach alpha
coefficient was checked and the results showed that there is sufficient homogenity between
items in each factor. <Table 3> and <Table 4> show the Cronbach alpha coefficient of

each factor.

<Table 3> Cronbach alpha coefficient of the items for persnal consciouness for total quality

Factor Leadership Planning Improvement
Cronbach alpha coefficient 0.678 0.657 0.781

<Table 4> Cronbach alpha coefficient of the items for quality system evaluation

Human Quality
e Strategic | resource assurance . X
Factor |Leadership Infomldm.)? Quality |development | products Q‘{al‘tY ‘Cl'l‘stom_er
& analysis . o results [satisfaction
planning and and services

management
Cronbach
alpha 0.798 0.747 0.843 0.800 0.847 0.821 0.822
coefficient

2.3 Response Analysis

Personal consciousness for total quality turned up fairly positive in the order of personal
leadership, planning, and improvement. However, total results for quality system evaluation
indicates a little negativity. Especially the quality assurance system for human resource
development and management was evaluated more negatively.

Personal consciousness for total quality shows a declining trend with increasing age.

Persons in their 20’s evaluated the management leadership most negatively but for 30's
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and 40’s, the human resource development and management was most negatively
evaluated.

Personal consciousness for total quality by academic background does not have
significant difference. In quality system evaluation , the Ph.D group tends to evaluate QA
system negatively compared to the other groups. Generally the higher their academic
background, the more negative their QA system evaluations with the evaluation of human
resource development and management by the Ph.D group especially negative.

The result shows the similarity of the personal consciousness for total quality by the
participants whose continuous service period is under ten years. However, for those with
over ten years service, it dropped slightly. The QA system evaluation is negative according
to the increase of continuous service period, and the most negative factor was management
leadership for the under 3 years group and human resource development and management
for the other groups.

Personal consciousness for total quality by the project management group is relatively
low compared to the other groups. For the QA system evaluation, the design and QA, QC
groups are comparatively positive but the technology coordination and project management

groups are relatively negative.

2.4  Correlation analysis

Between the total personal consciousness for total quality, that is, the total
consciousness for the personal leadership, planning, and improvement and the total
evaluation of QA system,. that is, total evaluation of leadership, information & Analysis,
strategic quality planning, human resource development and management, quality assurance
products and services, quality results and customer satisfaction, there was a significant

correlation as shown in <Table 5>.

<Table 5> Correlation between total personal consciousness for total quality and total

quality system evaluation

Correlation coefficient = 0.258

P < 0.05, n = 83

In the position class, the significant correlation between total personal consciousness for

total quality and total evaluation of QA system was shown only for the participants whose
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position class is above senior as shown in <Table 6>.

<Table 6> Correlation between total personal consciousness for total quality and total

quality system evaluation of above senior participants

Correlation coefficient = 0.326

P < 0.05, n = 60

Regarding continuous service period, the significant correlation between total personal
consciousness for total quality and total evaluation of QA system was apparent only for

the participants whose continuous service period was 7-9 years.

<Table 7> Correlation between total personal consciousness for total quality and total
quality system evaluation of participants whose continuous service period is

7-9 years

Correlation coefficient = 0.384

P < 0.05, n =36

From <Table 6> and <Table 7>, we can see that the correlation between total personal
consciousness for total quality and total evaluation for QA system begins to appear after
the participants have experienced a fairly long time in the organization and have become
accustomed to their QA system.

With consideration of main job, the correlation appeared only for the participants whose

main job was design as shown in <Table 8>.

<Table 8> Correlation between total personal consciousness for total quality and total

quality system evaluation of participants whose main job is design

Correlation coefficient = 0.356

P < 0.05, n = 49
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3. Conclusion

This research, based on the analysis of a questionnaire concerning the personal
consciousness for total quality and quality system evaluation, found several problms and
suggests some remedial actions for the quality system of K company located in Daeduk
Science Town.

First, the overall quality system evaluation shows some deficiencies. This appears to
be due to a lack of continuous improvement in the quality system and a lack of an
aggressive understanding and participation of employees, including management, in quality
activities. Secondly, among the quality system elements, the evaluation of the management
leadership and utilization of human resources and their training was the worst of all
aspects evaluated by the junior and senior employees. Thirdly, the quality activity is
usually performed by the QA, QC, and design departments personnel. This means that the
personnel in the technology and project control departments who are the direct contact
points with the customer are not positively involved in quality activity. Fourth, effective
management of human resources to help the employee’s self-development and practical
indoctrination and training to help the employee well understand the quality system are not
carried out satisfactorily.

In response to the noted problems, some remedial actions are suggested @ First,
personnel in the management and technology and project control departments should be
more positively involved in the quality activity. Secondly, the quality system of K
company needs to be reviewed and supplemented in many aspects, especially with regard
to management leadership and resource utilization systems. Thirdly, the quality activities
in the technology and project control departments need to be activated. Fourth, based on
the comparatively worst evaluation on the human resource utilization, it is judged that
employees desire effective management of human resources and practical indoctrination and
training. If the recommended indoctrination and training are performed, more attention
should be given to.personnel in the technology and project control departments and junior
employees.

Finally, this research has two limitations. One is the small sample size. Since the
scope of this research was limited to the K company, the number of the population, and
accordingly the sample size were not sufficient. The other limitation was the quality
system standard of K company. In this research the ISO 9000 standards were
recommended as the reference standard in establishing the TQM system of the
organization. However, the K company referenced the ASME NQA-1 standard, which was

reviewed and reported as similar to the ISO 9000 standards, instead of the ISO 9000
standards.
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