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Abstract 

 
The present research paper aims to identify the role of data centers in big data processing for decision 
support, the sources of information in data centers in data processing, the competencies of data specialists 
for processing big data to promote decision support, as well as the difficulties encountered by data specialist 
in data centers during the processing of big data. The authors adopted the descriptive analytical approach by 
designing and applying a questionnaire to a sample of (313) employees in data, documentation, and decision 
support centers in the public and private sectors in Riyadh, Saudi Arabia. The results showed that data 
centers play a major role in big data processing. Most of the participants (62.1%) reported that feasibility 
studies are the most important source of decision support at the center. Moreover, (51.1%) of the participants 
received training courses in statistical processing. Some difficulties face data centers, including the lack of 
the quality, maturity, processing, and maintenance of data. The study recommends the need to securely and 
adequately update the management systems and programs of data centers and to provide specialized 
training courses for data center employees. 
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1. Introduction  
 
Due to the rapid growth of data movement and the attempt of decision-makers to be wise and 
creative in making evidence-based decisions, institutions should develop comprehensive specialized 
information systems by establishing or reviving the role of data centers. These centers endeavor to 
find an effective means of providing decision-makers with substantial and safe information services 
in all forms and types (research studies- statistical reports) promptly. Data centers are one of the 
systems that could collect, process, categorize, and save data and information required by decision-
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makers to fulfill various functions. However, they currently face many challenges, especially under 
the technological domination in the age of knowledge (Nagara, 2011). 

With the emergence of big data as a basis for modern research, data centers should be 
developed by employing highly qualified staff. Moreover, data specialists should be aware of such 
development to adapt and handle efficiently in the age of data (Reinhalter, Wittmann, and Block, 
2015). Big data are a set of massive and complicated data that are hard to process and manage using 
traditional methods and applications. After collection in databases, data are searched, shared, 
analyzed, compared, and stored, whatever trivial they are, and results are concluded (Bieraugel, 
2016). 

Big data provide decision-makers with creative tools to understand the circumstances and 
inputs well and take proper decisions to achieve the desired goals and develop knowledge. They 
significantly affect continuous economic and social development (Ebtesam, 2018). Because of the 
importance of big data, many studies addressed them, such as Abdallah and Alhanaey (2018), 
Ebtesam (2018), Qeraty (2017), Alaklaby (2017), Bieraugel (2016), Bohdan (2015), Poleto et al. (2015), 
Philip and Zhang (2014), and Whitworth (2013) that stressed the importance of big data, the need to 
handle them, and continuous readiness to address the increasing expansion. Data have become very 
big, taking different forms, which affect the efficiency of their use by decision-makers. Moreover, the 
data specialist links the user and data access (Chen et al., 2016). 

The importance of data centers and big data in decision-making is highlighted. However, to the 
authors' knowledge, no study has addressed the role of data centers in making big data-based 
decisions. Therefore, the present study aims to identify this role by exploring the nature and role of 
data centers in analyzing big data and define the types and efficiency of data resources in decision-
making and formulating big data at data centers. It also explores the cultural, professional, and 
academic competencies of data specialists, presents them to decision-makers, and identifies the 
difficulties facing data centers in the lack of quality and processing of data. 
 
2. Statement of the Problem  
 
Data centers provide data services that undergo much economical and mathematical processing inside 
and outside the institutions because offering inaccurate data affects results. Because the institutions are 
aware of the importance and precise role of data centers under the revolution of data, big data have 
emerged. Many institutions form their organizational structures without implementing them in reality, 
causing a real administrative gap between the general vision and role of the institution and the state, on 
the one hand, and the tasks and roles of data centers in decision-making, on the other. Therefore, the 
present study redefines the role of data centers. Moreover, the level of awareness of the concept, 
characteristics, relevant issues, and fields of big data among data specialists at data centers requires 
exploration because most of the Arabic literature on big data focuses on libraries, addresses the topic 
theoretically (Alshawabka, 2018; Eltayeb and Alrayaee, 2018), and does not explore big data centers and 
their role in analyzing big data for decision support. The problem of the present study has been defined 
in the obscure role of data centers in analyzing big data for decision support due to the continuous and 
fast development of information technology. Thus, this role should be explored because of its 
importance at the level of individuals, groups, and governmental institutions. The study seeks to answer 
the major question "what is the role of data centers in analyzing big data for decision support?", which is 
divided into the following minor questions 

1. What is the role of data centers in analyzing big data for decision support? 
2. What are the data sources of data centers in analyzing big data for decision support? 
3. What are the competencies of data specialists for analyzing big data for decision support? 
4. What are the difficulties facing data specialists for analyzing big data for decision support? 

 
 
 



E-ISSN 2240-0524 
ISSN 2239-978X 

      Journal of Educational and Social Research 
          www.richtmann.org  

                             Vol 12 No 2 
               March 2022 

 

 239 

3. Significance 
 
The study is significant because it tackles two critical concepts, namely decision-making and big data 
that represent the present and future information industry systems. The analytical statistics of big 
and institutional data should be examined, the capabilities and competencies of data specialists 
should be defined, and the difficulties they face should be resolved to provide high-quality services 
that may help keep up with the modern developments and potential challenges, especially in the 
manner data centers interact at the age of knowledge. A few studies addressed the examined issue in 
the Arab World. Hence, the present study tries to bridge the gap in the literature. Scientifically, the 
study makes some recommendations and suggestions to help the officials of data centers pay 
attention to analyzing big data for decision support. Practically, the results can benefit the 
administrations of data centers because it is important to identify the awareness of staff about big 
data and their need for training and qualification. They can also help decision-makers make 
appropriate decisions based on the needs of the data centers' staff to identify the efficiency of data 
sources in decision-making and analyzing big data. The results may benefit the directors of data 
centers and decision-makers in identifying the roles of the data centers' staff to activate the analysis 
of big data for decision support.  
 
4. Limits  
 
Spatial and human limits: A group of employees in data, documentation, and decision support centers 
in the public and private sectors in Riyadh, Saudi Arabia 

Temporal limits: The field study was carried out in 2019-2020. 
Object limits: The role of data centers, data resources, as well as competencies and difficulties of 

data specialists in analyzing big data for decision support 
 
5. Definition of Terms 
 
5.1 Data Center 
 
According to Rousa (2010), a data center is a physical facility that organizations use to store 
important applications and data. A data center's design relies on a network of computing and storage 
resources that allow the delivery of shared applications and data. Its major components include 
routers, switches, firewalls, storage systems, servers, and application-delivery controllers.  

The authors procedurally define a data center as an organization for collecting, integrating, and 
publishing data and information for decision support. This organization contains computers and 
storage devices connected to a network and utilized by other companies and organizations to 
organize, process, store, publish, and retrieve big data to serve beneficiaries, making it a pivotal point 
of daily processes. 
 
5.2 Big Data   
 
According to Canopy (2015), big data refer to a set of big or highly complicated data that require 
quick processing- problems of size/ variety/ speed- and are hard to handle using conventional 
databases and analytical tools, but they require software that works parallel to tens, hundreds, or 
thousands of servers. Big data are procedurally defined as a massive variety of data of multiple forms 
(written, audio, visual, etc.) and produced by various resources. To be utilized, they should be 
processed via unconventional technological media. In short, the term refers to big data in terms of 
quantity, speed, and diversity of resources processed by the Data Center in Riyadh, Saudi Arabia, to 
be provided to beneficiaries and decision-makers.  
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5.3 Decision Support 
 
It is one of the computer-based data systems that facilitate interaction between people and 
information technology in producing information, which fits users' needs in decision support (Rasmy, 
2007). It is procedurally defined as a computer-based system of automatic information used when the 
problem is disorganized as it examines the problem and collects and analyzes relevant data and 
information.  
 
6. Theoretical Framework and Literature Review  
 
6.1 Big data 
 
6.1.1 Characteristics  
 
Almasarawey (2019), Albar (2017), Mishra (2015), and Russom (2011) argue that big data should have a 
set of characteristics to benefit users, including: 

1. Velocity: The speed of producing and extracting data to meet the demand because it is 
critical for decision making from access to data. 

2. Veracity: These data are truthful, accurate, and updated. 
3. Variety: The data are obtained from different sources, which help users choose the 

appropriate data and take time and effort to prepare them in a suitable form for analysis.  
4. Volume: These data are big. 
5. Suitability: Data are suitable if they help reduce uncertainty. They should be delivered to the 

decision-maker in time. 
6. Reliance: Big data are reliable if they are free of error and material misstatement. 
7. Completeness: How comprehensive are the data? 
8. Timeliness: Data should be delivered to the decision-maker on time. 
9. Ascertainablity: If used by many persons, data lead to the same result. 
10. Accessibility: Only authorized persons access data. 
11. Variance: Data are sometimes inconsistent, hindering their analysis and management 

effectively.  
12. Truthfulness: It relates to data quality, which requires accurate analysis in terms of benefit 

and verifying the accuracy of resources. 
 
6.1.2 Types and resources 
 
Meguenani and Mokadem (2019) categorize big data into three types: 

- Structured data: They are organized in tables or databases to be processed. 
- Unstructured data: They represent the largest amount of data generated daily by personal 

writings, photos, videos, messages, and clicks on websites. 
- Semi-structured data: They are a form of structured data but are not designed in tables or 

databases. 
These data results are produced by a governmental or non-governmental program. They may 

emerge from an internal source, such as the different departments and sections and the staff of the 
various activities, including bills, purchase orders, received or issued cheques, as well as sales figures 
in the form of reports, notes, or registered discussions. According to Ebtesam (2018), the resources of 
big data include 

- Transactional data result from transactions between two entities, e.g., credit cards of online 
transactions via mobile devices.  

- Sensor network devices, such as satellite imagery (geographic and spatial images, remote 
sensing, crop statistics methods, road sensors, climate, tourism and events statistics, 
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transportation, and population) 
- Mobile phones data tracking devices and GPS 
- Behavioral data, such as the number of research and views of a webpage 
- Opinion-related data, such as comments on social media, messages, webpages, indicators of 

consumer trust, indicators of public opinion, and common attitudes 
 
6.1.3 Big data system 
 
Albar (2017) argues that big data cannot be utilized but with the participation of three parties: 

a. A big data provider who provides data from different sources to the service provider 
generates data, generates metadata, finds open access resources online, and provides a 
statement of usable data. 

b. A big data service provider who analyzes big data and provides infrastructure searches in 
data sources and collects data via direct request by data provider or online search, stores 
data, merges data, provides data analysis tools, and supports data administration, including 
data privacy, security, and ownership. 

c. A big data service client (end-user), either a person or an institution, requests big data from 
the service provider and uses the outcomes of big data service. 

The authors argue that the big data system does not succeed unless the different parties 
cooperate. There is no use in maintaining any data without analysis, processing, or use. 
 
6.1.4 Tools and methods of big data analysis 
 
With technology evolvement and data flow inside and outside institutions, faster and more efficient 
methods of data analysis are required. Such methods should be new and specialized for big data 
analysis. Moreover, there should be architectural structures for data storage and management. 
Consequently, big data affect everything from data and collection to processing to final decisions. 
Elgendy (2013) suggests a framework of big data, analytics, and decisions (B-DAD) that integrates the 
tools and methods of big data analysis in decision-making. The framework highlights different tools 
of storage, human management, and processing of data, as well as analysis, imaging, and evaluation 
of decision-making. Elgendy (2013) continues that the changes related to the analysis of big data 
cover three main areas: Big data storage and engineering, processing and analytics, and applied big 
data for discovering knowledge and making informed decisions. 
 
6.1.5 The importance of using and analyzing big data 
 
According to Alyahyaia (2018), Ahmed (2017), Jean-Charles and Yves (2014), and Manceau and Fabbri 
(2014), and based on the features of big data, their points of strength are 

- Volume: Big data work with a high analysis ability (from terabyte to exabyte), which allows 
understanding users, as well as internal and external structure. 

- Velocity: Big data help make the appropriate decision in time using high speed and 
performance software. 

- Variety: Big data support institutions in analyzing all types of data via high performance and 
analysis programming platforms to conclude value and deep vision from various data. 

- Ability to change: Big data can manage changes in the sample of data and information and 
give important results. 

- Value: Without transforming data into value (this happens in big data analysis), there is no 
point in collecting them. 

- Vision: Big data analysis helps view data using smart shapes, i.e., shortened tables and 
figures. 

- Dissemination: It measures the speed of disseminating and sharing big data. 
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Big data analysis helps achieve a more comprehensive and detailed understanding of the 
features and needs of individuals and groups by involving various parts of data in the analysis. 
Consequently, efficient communication and interaction and higher satisfaction are achieved. 
Additionally, big data promote the efficiency and accuracy of predictions (Ministry of Information 
and Communication Technology, 2014). 

Because of the importance and analysis of big data, they were tackled by many studies. For 
instance, Alnaqera (2019) reviewed the perceptions of (483) information technology staff and higher 
management members on the impact of big data analysis on strategic flexibility domains. The results 
showed the participants' different levels of perception and the statistically significant relationship 
between the determinants of big data analysis and strategic flexibility domains. Almozayen (2019) 
explored the concept, types, resources, requirements, fields, and challenges of big data. The author 
also investigated the concept, forms, approaches, and advantages of knowledge integration in the 
Kuwait National Library. The findings illustrated that big data improve service performance and 
supports decision-making. There is a lack of staff specialized in big data management and training 
programs. 

Bentayeb and Alriyaee (2018) explored the nature of big data, especially in libraries and 
information, and examined the tools, techniques, and new job titles in the field. They analyzed three 
applied big data projects using the exploratory and documentary approaches. They concluded that 
big data require developed technology in storing and processing and help define the goals of 
development and priorities. Mersal (2018) identified the importance and challenges of big data in 
libraries and compared the management of databases and big data. The results illustrated that big 
data management helps increase profits and decrease costs, but there are no improvement attempts 
by librarians. 

Harper and Oltmann (2017) identified the impact of big data on information and using big data 
analysis in predicting future needs and defining the advantages and disadvantages of big data, 
including privacy. The findings showed the need to seek new methods of data analysis to provide 
library users with purposeful results and recommendations. Ghasemaghaei and Hassanein (2015) 
reported a significant relationship between big data analysis and organizational performance by 
applying it to a sample of middle leadership managers in Canada. The results indicated the need to 
pay greater attention to big data analysis to enhance organizational performance rates in intricate 
environments.  

Sumithra (2014) examined the concept, features, and management of big data using data 
analysis software. The results forecasted the evolvement of big data with the challenge of extracting 
useful information from them. Ammu and Irfanuddin (2013) studied the challenges, opportunities, 
and benefits of big data. The authors reported that big data are important because of the importance 
of nanotechnology and cloud computing. Mouthaan (2012) explored the roles and analytical methods 
of big data in adding active value and competitive advantage to organizations. The study highlighted 
the relation between using big data and adding value or competitive advantage in organizations. 
 
6.2 Big data and decision support 
 
From the decision maker's perspective, big data can provide valuable information and knowledge 
from various resources, including scanners, mobile phones, websites, and social media, for decision 
support. When analyzed appropriately, big data provide chances to decision-makers thanks to the 
revolution of data obtained from supply chains, production operations, and customer behaviors 
(Cebr, 2012). Currently, institutions analyze internal data, e.g., sales, shipments, and inventory. 
However, there is a need for external data, including customer markets and supply chains. Big data 
can provide accumulated value and knowledge. With the evolution of big data, including structured 
ones, more informed decisions should be taken based on extracting meaningful data (Economist 
Intelligence Unit, 2012). 

Elgendy (2013) developed the B-DAD framework that highlighted the tools and techniques of 
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big data in decision-making. The first stage of decision-making is the intelligence phase, in which 
data are collected to determine problems and opportunities from internal and external resources. 
After collecting big data from defined sources, they are processed, stored, and migrated to the end-
user. Preparing and processing data requires a high-speed network using ETL/ELT or big data 
analysis tools. The second stage is designed to develop and analyze potential work paths via a 
representational model of the problem. The framework includes three steps in this stage: Planning, 
data analysis, and analysis. The third stage is choice that includes evaluating the impacts of suggested 
solutions or work paths. The final stage is the implementation of the recommended solution. 

With the growing amount of big data, institutions pay greater attention to data analysis and 
management and get as better benefits and vision as possible. Thus, they adopt big data analysis to 
maximize the economic value, make better and faster decisions, and reveal new patterns, emotions, 
and intelligence of customers. According to Manyika et al. (2011), big data enables companies to 
create new products and services, promote current products and services, and innovate business 
models. Therefore, business data analysis can be applied in different fields, e.g., customer 
intelligence, supply chain, performance, quality, risk management, and fraud detection. Manyika et 
al. (2011) also highlight the main industries that can benefit from big data analysis, including 
manufacturing, retail, central government, healthcare, telecommunications, and banking.  

Because of their importance in decision support, big data were addressed by many studies. For 
instance, Maqnany and Sheblia (2019) identified the use, areas, and role of big data in sustainable 
development in decision-making. They explored their added value in changing society to achieve 
sustainable development goals and functioning to monitor progress and advance development. They 
suggested interest in using big data by decision-makers to achieve sustainable development goals. 
Alaklaby (2018) highlighted the importance of big data in decision support and evaluated the ITQAN 
system using the user interface and the manual of the system to develop the system to analyze big 
data efficiently that support decision-maker at the university. The study introduced a set of predictive 
models. It recommended developing more predictive models to develop the ITQAN system to 
manage big data that support the decision at the university. 

Yadegaridehkordi et al. (2018) identified and categorized the factors of adopting big data and 
predicting their impact on the performance of manufacturing companies using the Decision Making 
Trial and Evaluation Laboratory (DEMATEL) method and Adaptive Neuro-fuzzy Inference Systems 
(ANFIS). The study identified these factors by reviewing literature and categorized them into 
technological, organizational, and environmental. Data were collected from (234) industrial managers 
involved in decision-making for IT procurement in Malaysian manufacturing companies. The results 
showed that technological factors (perceived benefits, complexity, technology resources, big data 
quality, and integration) were ranked first regarding big data adoption and company performance.  

Adrian et al. (2018) introduced the results of expert opinion in verifying the factors influencing 
the implementation of big data analytics (BDA) to develop a BDA implementation evaluation model. 
The results reported the ten factors affecting big data, including the organizational domain (e.g., big 
data strategy, senior management support, commitment to resources, and organizational 
relationship), the people-related domain (e.g., analysis skills, management skills, and analysis 
culture), and the technology domain (including data infrastructure, information analysis, and 
quality). Al-Salmi and Araba (2018) aimed to overcome the challenge of the expansion and inflation 
of big data and the diversity of their resources in Oman. The results showed the important role of big 
data in institutional decision support.  

Fattouh (2017) addressed big data and their role in decision support in libraries. The author 
reviewed the opinions of (178) Arab and foreign librarians regarding the possibility of big data in 
decision support. The results illustrated that using big data help libraries make decisions faster. Abd-
Aal (2017) applied Data-driven Decision-Making (DdDM) as a new approach to hotel revenue 
management in Egypt and defined the different sources and types of data, as well as the methods of 
distributing data inputs used by revenue managers in hotels and their relationship to the efficiency of 
using the DdDM approach. The results highlighted the importance of using traditional and digital 
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data to raise manager awareness. There was a positive relationship between data types and 
distribution sources and the efficiency of using DdDM. 

Jassen et al. (2017) determined the factors that influence decision-making based on big data 
collected from different sources with diverse characteristics and processed by various entities to 
create a big data chain that requires accuracy, diversity, and speed amplified by the volume of big 
data, as well as relational and contractual management mechanisms to ensure the quality of big data 
and contextualize data. The results revealed that benefiting from big data is an evolutionary process 
where progressive understanding of the potential of big data and the routinization of processes play a 
crucial role. Brous et al. (2016) developed an approach to assess how data governance improves 
decision-making in asset management institutions. They defined data requirements to determine the 
conditions of current and future assets and recommended including data governance to enhance data 
quality for better decision-making in these institutions. Al-Eryani (2016) identified the opportunities 
and challenges in decision support on the web compared to traditional decision support systems, 
reviewed decision support techniques on the web, and compared them with traditional decision 
support systems. The findings reported that using web-based decision support allows great 
opportunities, but some challenges exist. 

Based on the review of literature, the authors found out that the studies that addressed the 
relationship between big data and decision-making (e.g., Brous et al., 2016) are a conceptual approach 
to the academic, research, and technical importance of the topic and handled the applied technical 
part of the topic (e.g., Jassen, et al., 2017). These studies indicated the significance of free 
informational competition, which ultimately helps make informed decisions to benefit both 
institutions and people. Al-Salmi and Araba (2018) and Al-Eryani (2016) tackled the theoretical 
aspect, while Abd-Aal (2017) focused on the practical one of improving data-based decision-making, 
which agrees with the current study. The study agrees with the literature on several issues, including 
the importance of investing in big data after organizing and analyzing to support the decision-maker, 
which can be achieved when having qualified cadres and expert systems. 
 
6.3 Information and decision support centers 
 
Information is important for decision support, promoting the spirit of relations inside and outside the 
institution, and affording information in a framework of transparency and impartiality. The 
philosophy of the information center is based on the active integration between the departments of 
ministries and institutions by collecting, processing, analyzing, documenting, and publishing data 
internally and externally. This integration can be achieved by building partnerships between 
government agencies and the private sector, surveying public opinion towards issues and decisions 
before and after their issuance, creating communication channels with public opinion, cooperating 
with research centers, and establishing databases (Al-Shobaki, 2010). 

Decision support is the way of quality-based decision-making. That is, decisions are made based 
on the quality and analysis of data to conclude appropriate solutions and strategies (Ibrahim, 2013). 
Soham (2013) argues that decision-making is a basic task in institutions, selecting accurately from 
alternatives. The decision is made based on the available information, previous decisions, and 
expectations.  

According to Soham (2013), decision-making takes many stages, as follows: 
a. Defining the problem: The management perceives a problem and deeply studies it to 

determine its source. A decision-maker should be aware of prioritizing the problems and 
define their types.  

b. Identifying alternative: The available and possible alternatives are identified to handle the 
problem. Two alternatives should be available because having only one is not decision-
making. Suggesting alternatives can be triggered by motivation. 

c. Evaluation of alternatives: The decision-maker compares alternatives concerning merits, 
disadvantages, role in problem-solving, and appropriateness. 
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d. Choosing the best alternative: It is the most important and accurate stage because the 
selected alternative should rely on the available circumstances and capabilities.  

e. Decision-making: Implementing the chosen alternative by ensuring clear content and 
objectives of the decision, assigning roles clearly, having a good administrative structure 
that can fulfill responsibilities and have necessary supplies, making minor decisions, and 
providing human cadres. 

f. Implementation and follow-up of the decision: An implementation plan is made by setting 
the time, stages, and roles of implementation. However, emerging problems should be 
considered and resolved.  

 
6.4 Basic competencies and roles of data specialists for handling big data: 
 
According to Shearer (2016), the data specialist should have a set of competencies, including: 

a. Advanced programming skills 
b. Ability to handle enormous amounts of data 
c. Efficiency of providing access to data 
d. Knowledge of data centers, repositories, groups, mechanisms of discovery, management, 

and analysis of techniques and tools 
e. Awareness of data organization and coordination, intellectual property cases, data 

management plans, as well as the roles of data management, linking, and integration 
techniques. 

Teague and Legeros (2014) and Xia and Wang (2014) argue that a data specialist should master 
these skills: 

- Ability to collect and transform data into usable information and knowledge 
- Mastery of information technology, computer-based technology, programming, and work-

related applications 
- Collaboration, teamwork, as well as verbal, written, and virtual communication 
- Work management in virtual environments 
- Identifying the unique needs and desires of individual beneficiaries and institutions because 

standardized products no longer fit everyone's needs 
- Continuous training and professional development 
Teague and Legeros (2014) report that the most important roles of the data specialist 

concerning big data are 
- Analyzing topics, issues, keywords, and resources to facilitate and guide borrowing styles in 

libraries and information institutions 
- Defining frequent users of libraries and information institutions to raise awareness and 

provide better services 
- Using web analytics programs to monitor website browsing and creating text and statistical 

reports 
Persuad (2020) aimed to identify the precise competencies that employers are seeking for big 

data analytics professions. The results showed that employers look for staff with strong functional 
and cognitive competencies in data analytics, computing, and business, as well as social 
competencies and specific personality traits. The set of competencies varies according to job and task. 
Moreover, higher education institutions can design programs to meet market demand. There should 
be cooperation between public institutions, educational institutions, industry, and community 
organizations to ensure that training programs evolve with the evolving need for skills driven by 
dynamic technological changes. Al-Salmi and Araba (2018) concluded that professional institutions 
need data professionals to handle big data, while educational institutions need to understand this 
discipline to prepare experts who can use big data in strategic planning and decision-making.  
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7. Methodology 
 
7.1 Method  
 
The study adopted the descriptive analytical approach that describes the phenomenon, collects data, 
categorizes and analyzes these data, and provides information (Al-Assaf, 2003). 
 
7.2 Population and sampling 
 
The population covered all the employees in data, documentation, and decision support centers in 
the public and private sectors in Riyadh, Saudi Arabia. The sample covered (313) participants to 
whom a questionnaire was applied for data collection in the following information centers: 

1. Saudi Press Agency 
2. Tourism Information Research Centre (MAS), the Saudi Commission for Tourism and 

National Heritage 
3. Ministry of Justice 
4. Business Intelligence and Decision Support Center, Transport Ministry 
5. Saudi Food and Drug Authority 
6. Communications and Information Technology Commission 
7. Ministry of Human Resources and Social Development  
8. General Authority for Statistics 
9. Ministry of Housing 
10. National Information Center 
11. Ministry of Municipal and Rural Affairs 
12. Information Center, Ministry of Foreign Affairs 
Table (1) shows the description of the sample. 

 

Table 1: Description of the sample according to variables 
 

Variable Category Frequency % 
Sex Male  290 92.7 

Female  23 7.3 
Age 20-35 years 95 30.4 

36-50 years 187 59.7 
51-60 years 26 8.3 
Above 60 years  5 1.6 

Nationality Saudi 301 96.2 
Non-Saudi 12 3.8 

Current position Director of the information center 15 4.8 
IT department employee 15 4.8 
Statistics department employee 92 29.4 
Publication department employee 8 2.6 
Secretary and files 9 2.9 
Support department employee 9 2.9 
Data entry 12 3.8 
Documentation department employee 7 2.2 
Information management manager 146 46.6 

Years of work experience Less than 5 years 61 19.5 
6-10 80 25.6 
11-15 63 20.1 
More than 16 years 109 34.8 
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Variable Category Frequency % 
Level of experience in handling big data Less than a year 47 15.0 

Two years 51 16.3 
More than three years 188 60.1 
None 27 8.6 

Total  313 100 
 
Table (1) shows differences between the participants in the different variables. 
 
7.3 Tool 
 
After reviewing the relevant literature, the authors developed the tool (questionnaire) to collect data 
from the participants to answer the questions and achieve the study objectives. The final form of the 
questionnaire comprised two parts: Part I covers the primary data of the participants, whereas Part II 
comprises (36) items distributed to (4) domains on a three-point scale, as follows: 

- The first domain: (3) available, (2) to some extent, and (1) unavailable 
- The second and third domains: (3) yes, (2) undecided, and (1) no 
- The fourth domain: (3) agree, (2) undecided, and (1) disagree 
The participation degree (direction) to each domain is defined as follows: (1-1.66) low, (1.67-2.33) 

average, and (2.34-3) high. 
 

7.4 Validity 
 
7.4.1 Reviewer's validity 

 
After developing the questionnaire, the preliminary form was presented to a group of reviewers to 
verify the relevance of each item to the domain, clarity of items, sound wording, and appropriateness. 
The reviewers agreed on more than (80%) of the items, but some items were reformulated or deleted 
based on the reviewers' suggestions. The final form comprised (36) items.  
 
7.4.2 Internal validity 

 
According to the responses of the pilot sample of (30) participants, the internal validity of the items 
was estimated by calculating the Pearson correlation coefficient between the score of each item and 
the total score of the questionnaire, as shown in table (2).  
 
Table 2: Pearson correlation coefficient between the score of each item and the total score of the 
questionnaire 
 

The first domain The second domain The third domain The fourth domain 

Item 
no. 

Pearson 
correlation 
coefficient 

Item 
no. 

Pearson 
correlation 
coefficient 

Item 
no. 

Pearson 
correlation 
coefficient 

Item 
no. 

Pearson 
correlation 
coefficient 

Item 
no. 

Pearson 
correlation 
coefficient 

Item 
no. 

Pearson 
correlation 
coefficient 

1 .856** 8 .837** 1 .904** 1 .936** 1 .851** 8 .833** 
2 .874** 9 .925** 2 .878** 2 .941** 2 .865** 9 .925** 
3 .925** 10 .885** 3 .913** 3 .955** 3 .925** 10 .886** 
4 .925** 11 .920** 4 .896** 4 .940** 4 .924**   
5 .858** 12 .901** 5 .916** 5 .972** 5 .860**   
6 .859** 13 .923** 6 .905**   6 .863**   
7 .913** 14 .883** 7 .859**   7 .914**   
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Table (2) illustrates that the correlation coefficients between the items and the total score of the 
domain are statistically significant at the level of (0.01). All the correlation coefficients' values are 
high, indicating the high internal validity of the items. 
 
7.4.3 Reliability 

 
To calculate the reliability of the questionnaire, Cronbach's alpha of the domains was estimated, as 
shown in table (3).  

 
Table 3: Cronbach's alpha of the domains 
 

Domain No. of items Cronbach's alpha 
The first domain 14 . 872 
The second domain 7 .805 
The third domain 5 .784 
The fourth domain 10 .880 
Total  36 .893 

 
Table (3) shows the high reliability coefficients of the domains. The total Cronbach's alpha coefficient 
of the questionnaire was high and scored (.893), indicating the applicability and reliability of the 
questionnaire. 
 
8. Results and Discussion  
 
To answer the first question, the authors calculated the arithmetic mean, standard deviation, and 
rank of each item, as shown in table (4).  
 
Table 4: Responses of the participants to the role of data centers in analyzing big data for decision support 
 

No. Item Arithmetic 
mean 

Standard 
deviation Rank 

1 The vision and mission align with the parent institution. 2.57 .602 3 

2 There is a clear job structure for all employees. 2.51 .656 5 

3 The job title for the center staff is appropriate. 2.46 .645 10 

4 The administrative structure fits the distribution of departments. 2.41 .673 12 

5 The goals of the center are clear and applicable, and there is a clear strategic 
action plan in accordance with the Saudi Vision 2030. 2.50 .631 7 

6 The center has an executive action plan for the digital transformation of 
information resources. 2.56 .608 4 

7 All the information needed in decision-making is available, which helps 
provide information to decision-makers quickly. 2.46 .593 11 

8 Information is recorded, documented, and checked to save time.  2.50 .646 8 

9 It helps provide a coherent chain of decisions. 2.51 .600 6 

10 Data analysis and processing software are available to promote decision support. 2.49 .641 9 

11 The center provides statistical data and periodic reports. 2.64 .567 1 

12 There is a schedule for completing and reviewing statistics. 2.64 .600 2 

13 There is a standard review of work and reports, such as the SMART standard. 2.33 .705 13 

14 There are other quality standards, such as Sigma 6 or ISO. 2.21 .690 14 

Overall mean 2.49 0.63 



E-ISSN 2240-0524 
ISSN 2239-978X 

      Journal of Educational and Social Research 
          www.richtmann.org  

                             Vol 12 No 2 
               March 2022 

 

 249 

Table (4) illustrates that the role of data centers in analyzing big data for decision support (the first 
domain) is high with an arithmetic mean of (2.49), a standard deviation of (0.63), and a high degree 
of agreement. The low standard deviation of all items suggests the coherent opinions of the 
participants. While the item (the center provides statistical data and periodic reports) was ranked 
first, the item (there is a schedule for completing and reviewing statistics) was ranked second, and 
the item (the vision and mission align with the parent institution) was ranked third. The authors 
argue that data centers play several important roles for decision-makers by analyzing big data. 
Therefore, they should be activated, developed, and supported. These results agree with Watson 
(2014) that the success of big data analysis requires a clear plan, care, alignment between business 
strategies and information technology, vision, appropriate tools, and skilled staff. They also match 
the findings of Manyika et al. (2011) that the statistical analysis of big data can help establish new 
products and services and create business models based on methods, including ISO and LSS Lean Six 
Sigma.  

To answer the second question, the authors calculated the arithmetic mean, standard deviation, 
and rank of each item, as shown in table (5).  
 
Table 5: Responses of the participants to the data sources of data centers in analyzing big data for 
decision support 
 

No. Item Arithmetic 
mean 

Standard 
deviation Rank 

1 The source of interacting with the public 2.59 .711 1 

2 The source of installing daily transactions in the center 2.46 .771 2 

3 The nature of the center's activity 2.54 .711 3 

4 Providing information on other sources and linking them with the 
work of the center 2.49 .777 4 

5 The nature of the center's work necessitates archiving statistical data 2.63 .719 5 

6 Publishing the center's information to other government centers and 
using them later through the other centers 2.47 .805 6 

7 It is not possible to analyze the center's data through the center's 
employees. 2.11 .887 7 

Overall mean 2.47 0.77 

 
Table (5) shows that the data sources of data centers in analyzing big data for decision support (the 
second domain) are high with an arithmetic mean of (2.47), a standard deviation of (0.77), and a high 
degree of agreement. The low standard deviation of all items suggests the coherent opinions of the 
participants. While the item (the source of interacting with the public) was ranked first, the item (it 
is not possible to analyze the center's data through the center's employees) was ranked last. The 
authors argue that data centers vary in terms of sources of big data analysis, e.g., achieving statistical 
data and interacting with the public. However, there is a lack of reliance on the center's employees in 
doing the analysis. Thus, their competencies should be developed to enhance big data analysis for 
decision support. These findings agree with Abd-Aal (2017) that stressed the importance of data in 
making sound decisions. They match the results of Persuad (2020) and Adrian et al. (2018) that 
highlighted the importance of qualifying data specialists in data centers to analyze data in the center. 

To answer the third question, the authors calculated the arithmetic mean, standard deviation, 
and rank of each item, as shown in table (6).  
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Table 6: Responses of the participants to the competencies of data specialists for analyzing big data 
for decision support 
 

No. Item Arithmetic 
mean 

Standard 
deviation Rank 

1 The center's employees are experienced in statistical work and data 
monitoring. 2.41 .828 4 

2 The center's cadres can monitor data and conclude decisions to be 
reported to their departments.  2.53 .751 2 

3 The center's cadres help make decisions based on the statistical 
analysis of data. 2.54 .746 1 

4 The top management of the center pays attention to the cadres in the 
regular meetings to promote the quality of work. 2.48 .781 3 

5 The center is interested in training the employees in new systems and 
courses to develop work. 2.36 .844 5 

Overall mean 2.46 0.79 

 
Table (6) illustrates that the qualification of data specialists for analyzing big data for decision 
support (the third domain) is high with an arithmetic mean of (2.46), a standard deviation of (0.79), 
and (agree) response. The low standard deviation of all items suggests the coherent opinions of the 
participants. While the item (the center's cadres help make decisions based on the statistical analysis 
of data), the item (the center's cadres can monitor data and conclude decisions to be reported to their 
departments) was ranked second, and the item (the center is interested in training the employees in 
new systems and courses to develop work) is ranked last. The authors argue that data specialists 
enjoy competencies and good traits important for big data analysis for decision support. These results 
agree with Adrian et al. (2018) and Teague and Legeros (2014) concerning the investigation of the new 
roles and competencies of data specialists in institutions based on having capable human cadres with 
good skills. The authors stress the need for training these cadres in the effective management of big 
data. Eltayeb and Alrayaee (2018) reported that the concept of big data among data specialists in the 
Arab information centers is not clear enough. Thus, data specialists should be aware of the 
competencies of big data management and confront intricate functional and professional challenges 
to keep up with the latest developments in the field. The results agree with Persuad (2020) that 
employers look for skilled staff with certain traits and competencies, but employees often lack the 
competencies and need training in the technical, analytical, commercial, and interpersonal aspects. 

To answer the fourth question, the authors calculated the arithmetic mean, standard deviation, 
and rank of each item, as shown in table (7).  
 
Table 7: Responses of the participants to the difficulties facing data specialists for analyzing big data 
for decision support 
 

No. Item Arithmetic 
mean 

Standard 
deviation Rank 

1 Lack of specialized human cadres 2.05 .743 5 

2 Lack of specialized training courses 2.26 .708 3 

3 Insufficient, unclear, and inaccurate information 2.03 .713 6 

4 Failure to provide data and information to the parties 1.93 .759 9 

5 Lack of communication channels between internal and external parties 1.96 .728 8 

6 Failure to fulfill the center's requirements by computer systems 1.86 .765 10 
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No. Item Arithmetic 
mean 

Standard 
deviation Rank 

7 Problems of networking, speed, and performance of the program 1.99 .764 7 

8 Updating the system and programs of the center's management appropriately 
and safely 2.34 .721 1 

9 Backup data via cloud backup 2.14 .736 4 

10 Backup the servers' data regularly 2.29 .732 2 

Overall mean 2.09 0.74 

 
Table (6) illustrates that the difficulties facing data specialists for analyzing big data for decision 
support (the fourth domain) are high with an arithmetic mean of (2.09), a standard deviation of 
(0.74), and moderate agreement. The low standard deviation of all items suggests the coherent 
opinions of the participants. While the item (updating the system and programs of the center's 
management appropriately and safely) was ranked first, the item (backup the servers' data regularly) 
was ranked second, and (failure to fulfill the center's requirements by computer systems) was ranked 
last. The authors argue that research in big data is modern and faces many obstacles. Receiving a 
moderate agreement suggests that a model should be developed to activate the role of data centers in 
Saudi Arabia concerning big data analysis for decision support. These results agree with Whitworth 
(2013) that big data analysis is a problem for many organizations because the adopted systems and 
tools should be developed to provide better results. They disagree with Alqarny (2016) that reported 
that the lack of suitable technical facilities, specialists, and financial resources are the most 
significant challenges to big data in Saudi Arabia. On the contrary, the results match the findings of 
Chaudhuri et al. (2011) that recommended using cloud computing to overcome updating the systems 
and programs of data management, meeting the infrastructure requirements, increasing flexibility, 
and decreasing cost. Chen and Zhang (2014) reported that big data draws the attention of authors and 
decision-makers and that cloud computing is the best method of big data analysis.  
 
9. Recommendations 
 
The study recommends updating the systems and programs of managing the center safely and 
appropriately for decision support. Specialized training should be provided, and data centers in Saudi 
Arabia should be restructured. Thus, the data quality monitors can become official employees in 
authority in a department concerned with data quality. Adequate and strong communication 
channels should be established. Moreover, government records should be employed for collecting 
statistical data. Laws and regulations should be enacted to maintain data privacy and security. 
Additionally, specialized teams of big data management should be established to benefit from their 
experience to achieve sustainability. The projects that serve digital transformation and achieving the 
Saudi Vision 2030 based on international trends should be increased. Institutions' exploitation of big 
data should be maximized to develop technical projects in various sectors to promote work effectively 
and have a clear impact on achieving work and its mechanisms, such as using cloud computing. 
 
10. Conclusion  
 
Decision support centers encounter challenges because of the rapid increase of big data and the need 
for accurate analysis to make appropriate and accurate decisions. Therefore, their data sources should 
be analyzed. The analysis methods help employ these data using new methods and tools across the 
different sectors of the government. After applying the questionnaire, the study concluded results 
that agree with the literature concerning the development of data centers and specialists and using 
developed statistical methods to obtain the most accurate results for decision support. 
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