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Abstract
Problem statement: The aim of this research is an endeavor to examine the relationship between Management
Information System (MIS) and Total Quality Management (TQM) at Missan Oil Company in Iraq. Approach: The
quantitative method used the questionnaire-survey and structural equation modeling (SEM).A total of 250
questionnaires was distributed and a high rate of return (87.6%) has been achieved. After initial data screening, 201
responses were utilised to analysis the final data. Results: MIS indicators, namely system quality, information quality,
use MIS, user satisfaction and net benefits are directly linked with the TQM. Conclusion/Recommendations: Findings
of this study are useful for the Iraqi oil sector to enhance the application of TQM through the use of appropriate MIS
indicators.

Keywords: Management Information System; MIS; Total Quality Management; TQM; Missan Oil Company; SEM;
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1. Introduction
Today, we are living in an era of acceleration of technological inventions in all areas of life. Among these inventions,
there is a major development in information technology (IT).The more the development manage of business firms deal
with such innovations, the more it is utilised to achieve the goals of their companies, and to maintain a suitable place
among private firms to work in the same industry or service. One of the modern management tools used by global
companies is TQM which has functioned to change the balance and prejudices of industries and services which has
attributed to an advanced country, specially developed countries, where it first started. TQM was first introduced in
Japan and has been an applied by organisations to invade western societies through excellence and superiority in most
performance aspects, reliability and efficiency, competitive price and all through the implementation of the standards
called TQM (Almashaqba, 2013).
In order to ensure its viability and growth, the organisation's fundamental objective is to support the MIS as it aims to
produce information that guides management to meet these challenges. The most important of these challenges is the
need for the organisations to implement the TQM system with all its requirements and stages. This system has the
advantage of ensuring the survival of organisations in a highly competitive business world (Zbar, 2009). Though the
researcher's realization that some of the literature is related to MIS and TQM, nevertheless the prosperity of the
company depends on its capability to improve decisions by improving the quality of information processing in MIS by
adopting TQM and thus improving organizational performance. Therefore, this study aims at clarifying the relationship
between MIS and TQM at Missan Oil Company in Iraq.

2. Literature Review
The philosophy of TQM principle is that continuous improvement leads to a continuous flow of change requesting for
information systems (Spencer & Duclos, 1998).The factors working on the success of the TQM application involve an
ability to manage quality information, automation, and rationalisation of production. Therefore, increasingly
organisations found that IT and information systems are the main TQM’s success factors. Thus, through the application
of MIS, organisations should be able to implement TQM better (Lin, et al, 2012).
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Actually, TQM and information systems have mutual goals. In most companies, some of the basic aims TQM are
increasing competitiveness and effectiveness by improving product quality and processing to fulfill both the needs of
the consumer and the firm. While the goals of information systems are quality development, improved services,
increase production, reduce costs, and increasing the competitiveness of a firm (Fok, et al, 2001). Many researchers
have addressed the relationship between MIS and TQM, where the study of Fok et al., (2001)investigated the
relationships between TQM and improving information systems. Precisely, they looked at whether companies that had
fully adopted TQM would be different in their methods of improving information systems. The results indicated that if
TQM is fully adopted, there will be an important effect on four areas for improving information systems. These are
system objectives; philosophy /system design; the assumptions made by information systems specialists about the users
of the system and user participation in the system development. Also, the study report shows evidence that both TQM
and IT may entail analogous organisation cultures. The study by Dewhurst, et al, (2003) investigated the relationship
between IT and TQM through an interview survey of 14 organisations based in Spain. In this study, nine dimensions of
TQM are used to support top management, supplier relationship, manpower management, customer relationship,
employee behaviour & attitude, product design process, quality data & reporting, process flow management, and the
role of quality department. The study concluded that the use of IT has an effect on the dimensions of TQM and the
implementation of TQM, each of which will have an impact on the organisation's performance. The study by Siddiqui
& Rahman, (2006)examined the increasing awareness for benefits by understanding through a synergy between
information systems and TQM, and the readiness of information systems directors in India for TQM. The data were
collected by mail survey questionnaires. A total of 300 Indian firms were selected for the survey as they are supposed
to use TQM in their information systems unit. The study concluded that there is a dual impact relationship between
TQM and information systems. The application of TQM entails the availability of the information provided by the
information systems. On the other hand, the implementation of TQM develops the work of information systems.
The study by Siam, Alkhateeb, & Al-Waqqad, (2012)aims to identify the scope to which IT has been utilised to back
TQM order to recognise the role of IT in the implementation of TQM in Sohar Industrial Companies in the Sultanate of
Oman. The main focus was on how IT extends assistance and support to TQM operations rather than on TQM
performance. The outcomes of the study specified that the use of IT is not the same between the various TQM
dimensions (leadership, human resources, important innovations, strategic planning, customer satisfaction, supplier
quality, output quality, information & analysis, and quality results). The largest level of IT support was utilised in
information & analysis, output quality reliance and important innovation. While the lowest level of IT support was
utilised in quality outcomes and supplier quality. The role of IT is, therefore, used in adapting the working operations to
improve product quality and the strengthening of productivity. The study by Almashaqba, (2013)tried to examine the
effect of MIS on some of the chosen factors of TQM, namely performance, creditability, and teamwork. The
significance of the research comes from knowing the relations between the modern administrative concepts and the
new developed technology in MIS and knowing the effect of this technology on TQM. Outcomes showed a statistical
effect of MIS on the institutional performance, a statistical effect of MIS on reliability and no statistical effect of MIS
on the team work. The research recommended a continuous study of the relationship between the MIS and TQM. Thus,
it can be concluded from the above discussion that H1, H2, H3, H4, H5, and H6: MIS indicators (system quality,
information quality, service quality, use the system, user satisfaction, and net benefits) are positively related to TQM in
the company under study.
According to the previous hypotheses, Figure 1 shows the research framework.
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3. Measures
The survey method used different scales that were developed by the researchers. Nevertheless, these scales were also
utilised in various contexts in the past. Consequently, this present research will validate the questionnaire in the Iraqi
oil sector. The researchers followed the general guidelines for designing a questionnaire to produce a simple, attractive
and standardised data collection tool that would answer the study questions. The survey involves a cover letter and the
questionnaire itself. The cover letter clarifies to the respondents the major objective of the survey while emphasising
the confidentiality of their answers.
The questionnaire includes three broad types of questions. Section (A) aims to collect the demographic information of
the respondents, which includes 7 questions that were supposed to collect some information about the participants. The
questions cover the gender of the respondent, age, education, and years in the current position, practical experience,
specialisation, and tenure. Section (B) includes 24 questions that were related to MIS indicators. And lastly Section (C)
includes 24 questions on TQM. The five-point Likert scale was used from 1 strongly disagrees, 2 disagrees, 3 neutral, 4
agrees, and 5 strongly agrees for measuring the statement for each respective sub-question.
The model by Delone & Mclean, (1992)on information systems success and the updated version by DeLone &
McLean, (2003) is used to measure MIS, which includes six indicators, namely system quality, information quality,
service quality, use of system, user satisfaction and net benefits. Each indicator has four items as presented in Table 1.
Table 1: Summary Item for MIS Indicators.
Variables

Items

1.
2.
System Quality
3.
4.
1.
2.
Information Quality
3.
4.

Service Quality

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

Use of System 3.
4.

1.
2.
User Satisfaction 3.
4.
1.

Net Benefits

2.
3.
4.

The MIS in my company is easy to use.
The functions of the MIS in my company meet my requirements.
The MIS in my company is always available.
The MIS in my company is safe.
The MIS in my company presents information in a useful format and is
understandable.
The MIS in my company often presents information at a time suitable
for its use.
The MIS in my company provides more current (up-to-date)
information.
The MIS in my company provides the beneficiaries with accurate
information.
The response time of the MIS in my company is good.
The MIS in my company provides a decent service for users.
The service quality of the MIS in my company affects the extent to
which the system can be used.
My company has specialists in MIS to address technical problems and
emergencies if any.
I often use the MIS applied in my company.
I am very interested in the process of continuing to use the MIS in my
company to accomplish the tasks entrusted to me.
The human and material resources supporting the MIS in my company
have helped its success.
The number of participants in the use of MIS in my company has been
constantly increasing since its inception.
Using my company's MIS helps improve productivity.
The MIS in my company is very efficient.
The MIS in my company is flexible enough.
I am satisfied with the accuracy and objectivity of my company's MIS.
Using the MIS in my company helps reduce the time allotted to
accomplish my tasks.
Using the MIS in my company will improve my job performance.
The application of the MIS in my company helps increase productivity.
The MIS in my company enhances the effectiveness of my job.

References
(Seddon & Kiew,
1996)
(Allour, 2010)
(Halawi, 2005)
(Gay, 2012)
(Allour, 2010)
(Almutairi,2001)
(Elmorshidy,2004)
(Gay, 2012)

(Allour, 2010)
(Elmorshidy,
2004)
(Halawi, 2005)
(Gay, 2012)

(Gay, 2012)
(Elmorshidy,
2004)
(Halawi, 2005)
(Allour, 2010)
(Halawi, 2005)
(Elmorshidy,
2004)
(Seddon & Kiew,
1996)
(Gay, 2012)
(Seddon & Kiew,
1996)

83

ISSN 2219-1933 (Print), 2219-6021 (Online)

©Center for Promoting Ideas, USA

www.ijbssnet.com

The model by Malcolm Baldrige National Quality Award (MBNQA) 1987 is used to measure TQM, which includes six
practices, namely the practices of leadership, customer focus, human resource management, strategic planning, process
management, and information& analysis. Each practice has four items. The preparation of these items has been based
on Prajogo & Sohal, (2006),these items the scale are divided as presented in Table 2.
Table 2: Summary Items for TQM
Practices

Items
1. Senior management in my company has similar beliefs about my company's future direction.
2. Senior management in my company often cares about changes and supports the
implementation of a culture of improvement, learning and innovation to achieve
The Practices "excellence".
of Leadership3. Employees in my company have the opportunity to participate in the implementation of the
change procedures required.
4. My company has a high level of target unit at the individual and department level without
any barriers.
1. My company constantly gets input from customers to identify and meet their needs and
expectations.
Customer 2. My company has close relationships with its customers and works to create easy channels to
Focus
communicate with them.
3. My company constantly listens to customer’s complaints and works to solve them first hand.
4. My company uses a variety of methods to measure customer satisfaction.
1. My company conducts ongoing training programmes to develop staff capabilities including
jobs planning.
Human 2. My company is interested in measuring employee satisfaction periodically and regularly.
Resource 3. My company runs two-way communication from "top to bottom" and "bottom to top".
Management4. My company always cares about maintaining a working environment to ensure the health and
safety of all employees.
1. My company establishes a clear vision supported by all employees to determine the direction
of its future business.
2. My company uses comprehensive planning tools that contribute to the review of short and
long-term goals.
Strategic
3. My company pays great attention to developing its plans, policies and objectives to meet the
Planning
aspirations of all stakeholders and the community.
4. My company adopts a major strategy with the approval of senior management covering all
operations and at all levels.
1. My company maintains clear and documented instructions that are understood by all
employees about the procedures.
2. My company adopts advanced statistical methods in improving processes and reducing
Process
contrast.
Management3. My company continues to establish strategic partnerships with suppliers.
4. My company has a supplier evaluation guide and rating according to internationally accepted
performance standards.
1. My company uses an effective performance measurement system to assess overall
organisational performance.
2. Data and information about my company's performance are always available to the relevant
Information & parties.
Analysis 3. The senior management of my company meets regularly to determine its performance and
use it as a basis for future decisions.
4. My company compares consistently with similar companies in the field of work.

4. Population and sample
The researchers adopted the probability sampling in order to make a generalisation of the findings of study method
utilising a sample of respondents. Among several types of probabilistic sampling, the researchers choose random
sampling as the sampling method for the current research (Fraenkel, Wallen, & Hyun, 2015).
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The population used for this study consists of managers from high, middle and low levels at Missan Oil Company
which is operating in southern Iraq. The study sample was derived from Krejcie & Morgan, (1970). Accordingly, the
sample size for a population of approximately 298 is 169. The sample size of the current study will be 250, for it to be
considered as adequate and satisfactory to yield a confidence level of 95% with a 5% sampling error.

5. Results
In this research, although250 questionnaires were distributed but only 219 questionnaires were returned during the data
collecting process. This represents a response rate of 87.6%.After the initial data filtering process, 201 completed
questionnaires were selected. The employee profile of the 201 respondents is illustrated in Table 3which shows that
there are more male employees (77.1%) than their female counterparts (22.9%). In terms of age, a majority with 58.2%
of the total respondents is below 30 years old followed by (29.4%) aged between 31-40 years old. The other age groups
are distributed as follows: 41-50 (10.9%), and above 50 (1.5%). Majority of the respondents (60.7%) are Bachelor
degree holders, (29.1%) with professional qualification level, Baccalaureate / Diploma holders, (36.3), (3%) Master
holders and no one holds a PhD doctorate. In terms of experience, (39.3%) of the total respondents have less than 5
years of working experience in the present organisation, the other experienced groups are distributed as follows: 6-10
(27.3%), 11-15 (19.9), 16-20 (9.5), and above 20 (4%). From the perspective of the job positions level by the
respondents in the organisation, (74.1%) are either managers of unit or section. Only 20.9% are managers of
department, and the remaining 5% are senior managers such as general managers and directors. In terms of job position
length, a majority with 58.6% of the total respondents were having experience between 1-5 years, followed by 29.4%
length of job position 6-10 years, whilst 17% of respondents have above than 10 years in this field.
Table 3: Demographic Profile of Respondent
Profile
Gender

Age

Education

Experience

Level of job position

Length of job position

Categories
Male
Female
Below 30 Years
31-40 Years
41-50 Years
Above 50 Years
Baccalaureate / Diploma
Bachelor Degree/Professional
Qualification
Master Degree
PhD Degree
Less than 5 Years
6 - 10 Years
11 - 15 Years
61 - 20 Years
Above 20 Years
Manager of Unit or Section
Manager of Department
General Manager/ Deputy General
Manager / Manager of Division
Less than 2 Years
3 - 5 Years
6 - 10 Years
Above 10 Years

Frequency
155
46
117
59
22
3
73

Percent
77.1
22.9
58.2
29.4
10.9
1.5
36.3

122

60.7

6
0
79
55
40
19
8
149
42

3
0
39.3
27.3
19.9
9.5
4
74.1
20.9

10

5

59
59
49
34

29.3
29.3
24.4
17

6. Measurement model
In the present research, SEM was utilised to test the measurement and structural model using AMOS 21 software. As a
prerequisite for testing the relationship of the obvious item with their respective latent constructs, the confirmatory
factor analysis (CFA) was performed as recommended by Hair et al., (2010). The findings showed that all the values
are within the accepted range(Byrne, 2001). The measurement model was tested in two steps. First, all measurement
models were examined individually with the latent constructs of system quality, information quality, service quality,
use of system, user satisfaction, net benefits and TQM.
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The results suggested that items SQ31, SQ4, US1, NB4, CF1, HR2, PM1 andIA2were found to have unacceptable low
factor loadings of less than 0.5. Consequently, these factors were dropped from the analysis. Then, all the measurement
models were tested jointly till fruition the model fitness and validity and reliability issue. Figure 2shows the results for
CFA.

Figure 2: Overall Measurement Models of All Constructs
The results showed there is sufficient improvement in the fit values of the model with df=713.The Chi square for this
model is χ2=992.987, χ2/df=1.393, RMR=0.064, SRMR=0.0531, CFI=0.927, TLI=0.920 and RMSEA=0.044, which
demonstrate the fitness of the model as presented in Table 4.
Table 4: Overall Measurement Model
Statistics

Absolute Fit

Incremental Fit
Parsimony Fit

Fit Indices
χ2
DF
CMIN/DF
RMR
SRMR
CFI
TLI
RMSEA

Level of
Acceptance
P>0.05
<5
<0.8
<0.8
>0.90
>0.90
<0.8

Obtained Model
fitness value
992.987
713
1.393
0.064
0.0531
0.927
0.920
0.044

CMIN/DF =Normed Chi-Square; χ2 =Chi-square; DF= Degree of Freedom; Minimum Chi-square; CFI= Comparative
Fit Index; TLI= Tucker Lewis; RMR= Root Mean Square Residual; RMSEA= Root Mean Square Error of
Approximation and SRMR=Standardized Root Mean Square Residual.
6.1. Convergent validity
Convergent validity is described as the level agreed upon by many of the items that measure the same concept
(Ramayah, Lee, & In, 2011). As suggested by Hair et al., (2010),the construct convergent validity can be evaluated
utilising item loadings, average variance extracted (AVE) and composite reliabilities (CR) of the construct. All the item
loadings must be over than 0.50 as recommended by Fornell & Larcker, (1981). The AVE of every construct must be
above 0.50 based on Kline, (2010).
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In addition, CR values represent the level to which the construct indicators discover the latent variable and they must be
above 0.70 as recommended by Cooper & Schindler, (2013). Table 5displays that the values of AVE for all the
constructs were larger than 0.50 which indicates all the constructs have sufficient convergent validity. Also, Table
5displays that all the constructs have an acceptable reliability ranging from 0.706 to 0.889as they are larger than 0.70.
Hence, this research does not violate the constructs convergent validity.
Table 5: Convergent Validity Analysis
Constructs
System Quality
Information Quality
Service Quality
Use of System
User Satisfaction
Net Benefits
TQM

AVE
0.577
0.583
0.546
0.667
0.641
0.540
0.546

CR
0.843
0.848
0.706
0.889
0.842
0.778
0.874

6.2. Discriminant validity
Discriminant validity is the degree in which the items of the latent construct is really different from items of all other
latent constructs (Arbuckle, 2011; Hair et al., 2010). There are many ways to establish discriminant validity. The first
criterion indicates that the value of inter construct correlation should be less than 0.85 in order to establish the
discriminant validity(Cooper & Schindler, 2013). A second criterion is that the square root of AVE must be larger than
all inter-construct correlations of the respective construct(Fornell & Larcker, 1981).Table 6 explains the squared interconstruct correlation of each variable and AVE. The findings denote that all the constructs have sufficient discriminant
validity as the square root of AVE is higher than the inter-construct correlation of each variable and the values of inter
construct are minus 0.85. It means the findings provide enough evidence of the constructs discriminant validity.
Table 6: Discriminant Validity Analysis
Variables
SQ
System Quality
0.759*
Information Quality
0.709
Service Quality
0.481
Use of System
0.498
User Satisfaction
0.451
Net Benefits
0.437
TQM
0.564
*diagonal show the square root of AVE

IQ

SQ

U

US

NB

TQM

0.763*
0.722
0.643
0.538
0.292
0.518

0.738*
0.621
0.571
0.448
0.480

0.816*
0.499
0.372
0.448

0.800*
0.483
0.656

0.734*
0.624

0.738*

7. Hypothesis testing
SEM is utilised to provide a path analysis for exogenous and endogenous variables by AMOS 21. Figure 3 shows the
relationship between MIS indicators and TQM to examine whether or not there is a statistically significant relationship.
Each path presents a total variation clarified in the endogenous variable with observance to exogenous variables. The
findings display the significant model fit Chi square for this model is χ2=1.818, DF=1, RMR=0.026 it should be near0,
SRMR=0.0249whichshould also be near 0, TLI=0.940 which is near to 1, CFI=0.997 is also near to 1 represents a
perfect fit, RMSEA=0.064 from 0.05 to 0.08 represents modesty in model.
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Figure 3: Results of structural model
First hypothesis states that H1: System quality is positively related to TQM. Table 7 shows that path H1: System
quality TQM have an unstandardised estimate of 0.118, standardised path coefficient of 0.20, standard error of
0.035, and the critical ratio was 3.373 with a p value of 0.000, which is less than 0.05. This proves there is sufficient
evidence to agree to the study hypothesis. Consequently, H1 was accepted. The research established a direct
relationship between system quality and TQM.
Table 7: Hypothesis results
Path
TQM <--TQM <---

S
IQ

Estimate
S.E.
C.R.
P
0.118
0.035 3.373 ***
0.073
0.035 2.087 0.037

TQM <---

SQ

-0.073

TQM <--TQM <--TQM <---

U
0.076
US 0.233
NB 0.163

0.032

-2.292 0.022

0.032
0.039
0.043

2.372
5.920
3.821

0.018
***
***

Label
Significant
Significant
Significant
Relationship
Negative
Significant
Significant
Significant

Second hypothesis states that H2: Information quality is positively related to TQM. Table 7 shows that path H2:
Information quality TQM have an unstandardised estimate of 0.073, standardised path coefficient of 0.13, standard
error of 0.035, and the critical ratio was 2.087with a p value of0.037, which is less than 0.05. This proves there is
sufficient evidence to agree to the study hypothesis. Consequently, H2 was accepted. The research established a direct
relationship between information quality and TQM.
Third hypothesis states that H3: Service quality is positively related to TQM. Table 7 shows that path H3: Service
quality TQM have an unstandardised estimate of-0.073, standardised path coefficient of-0.13, standard error of
0.032, and the critical ratio was -2.292. The hypothesis was established to test the positive relationship. For this reason,
the H3 has been rejected and the research established a negative relationship between service quality and TQM.
Fourth hypothesis states that H4: Use MIS is positively related to TQM. Table 7 shows that path H4: Use of system
TQM have an unstandardised estimate of 0.076, standardized path coefficient 0.14, standard error of 0.032, and the
critical ratio was 2.372with a p value of0.018, which is less than 0.05.
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This proves there is sufficient evidence to agree to the study hypothesis. Consequently, H4 was accepted. The research
established a direct relationship between use of system and TQM. Fifth hypothesis states that H5: User satisfaction is
positively related to TQM. Table 7 shows that path H5: User satisfactionTQM have an unstandardised estimate of
0.233, standardised path coefficient of 0.36, standard error of 0.039, and the critical ratio was 5.920with a p value
0.000, which is less than 0.05. This proves there is sufficient evidence to agree to the study hypothesis. Consequently,
H5 was accepted. The research established a direct relationship between user satisfaction and TQM.
Sixth hypothesis states that H6: Net benefits are positively related to TQM. Table 7 shows that path H6: Net benefits
TQM have an unstandardised estimate of0.163, standardised path coefficient 0.22, standard error of 0.043, and the
critical ratio was 3.821with a p value 0.000, which is less than 0.05. This proves there is sufficient evidence to agree to
the study hypothesis. Consequently, H6 was accepted. The research established a direct relationship between net
benefits and TQM.

8. Conclusion
This paper aims to examine the relationship between MIS indicators with TQM. The findings of the current study
revealed that MIS indicators system quality, information quality, use of system, user satisfaction and net benefits are
more relevant to enhance TQM at Missan Oil Company.
Increasingly, enterprises found that the information systems are key success factors of TQM. Therefore, the ability to
manage quality information is one of the factors required for working on the success of the TQM application(Lin et al.,
2012).According to Fok, et al, (2001)TQM and information system have common objectives.
The results of similar researchers have indicated a positive relationship between MIS and TQM directly or indirectly
such as Almashaqba, (2013);Lin et al., (2012);Zbar, (2009;Spencer & Duclos, (1998). The role of quality is a critical
issue for information systems, as information is one of the most valuable assets of an organisation (Cheon & Stylianou,
2001). According to Fok et al., (2001)companies that have incorporated TQM fully will approach the
design/developing of a new information system which is very different from those that have not.
Moreover, results of many researchers have indicated a positive relationship between service quality and TQM such as
Pattanayak, Koilakuntla, & Punyatoya, (2017);Hawary & Laimon, (2013);Lam, Lee, Ooi, & Phusavat, (2012);Sit, Ooi,
Loke, & Han, (2011);Talib, Rahman, Qureshi, & Siddiqui, (2011). But the findings of the current study indicated that
service quality is not related to TQM at Missan Oil Company. This result implicitly correlates with the findings of
Dahlgaard, Kristensen, Kanji, Juhl, & Sohal, (1998)as they emphasised that a big gap exists between the successes of
TQM on the information system in many companies.
Consequently, the results indicated that the current study had achieved its objective. Overall, the study findings
suggested that system quality, information quality, use of system, user satisfaction and net benefits have a positive
influence on TQM. Whilst service quality has no relationship with TQM at Missan Oil Company.
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