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ered throughout the investigation was analyzed using the PLS software. The results show a network
of interconnections can improve both e-learning and corporate effectiveness. This research con-

2022 cluded that the integration of big data, Al, and BI has a positive impact on e-learning infrastructure
Keywords: development and organizational efficiency. The findings indicate that big data has a positive and
Big Data direct impact on business performance, including Big Data External and Internal, Innovative Usage,
Artificial Intelligence Indexing, and Sources Accuracy. In addition, Artificial intelligence positively affects business per-
Business Intelligence formance, including Data Accuracy, Data Transparency, Data Speed, and Creative Thinking and
E-learning Learning. Moreover, business intelligence has a direct and positive impact on business performance,
Business performance

including Data Warehouse, Data Mining, Business Process Management, and Competitive Intelli-
gence. In addition, the findings indicate that e-learning which represents system quality, information
quality, and self-efficacy has a positive relationship on enhancing business performance. Interest-
ingly, the present findings are inconsistent with those of previous studies showing the variables of
interest which have no effect on e-learning and business performance. Taken together, the findings
of this study suggest that firms should begin to apply processes related with applying e-learning and
developing business performance. The novelty of the present study lies in highlighting the key di-
mensions of big data, artificial intelligence, and business intelligence when it comes to enhancing e-
learning and business performance at Jordanian telecommunications industry.
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1. Introduction

A recent trend in strategic information systems studies is the incorporation of the idea of business performance (Agarwal et
al., 2010). According to their findings, digital technology's far-reaching effects on society and industry can be defined as
“business performance” (Fosso et al., 2015; Fonseka et al., 2022). Many businesses today are looking to digital technology
for cutting-edge answers to the age-old problem of how to boost operational performance in a sustainable way (Francheska,

2021; Hammouri et al., 2021a). New studies are needed to define the features and qualities of business performance that
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enable firms to increase productivity and compete in the digital market while providing the best value to their customers
(Frank et al., 2019; Hammouri et al., 2022b). To improve the efficiency and effectiveness of an organization's performance,
business performance the process by which the characteristics of an organization are changed, improved, and developed
through the application of systems, tools, and technological methods of communication that lead to the discovery of new ideas
and products, the development of novel solutions, the management of operations by technological means, and the general
improvement of business performance (Gefen et al., 2011, Fonseka et al., 2022). Our inductive framework illustrates how
advances in big data, Al, and business intelligence have helped boost e-learning and organizational effectiveness, and it is
based on a thorough examination of the relevant literature. To better understand the phenomena of business performance and
to discover the elements that aid or hinder the business performance process, businesses need to study the influence of the
aforementioned variables and their impact on the business performance process. By assisting businesses in gauging the impact
of big data, Al, and BI on e-learning variables like system quality, information quality, and self-efficacy, this study examines
the effects of managing these systems as a means of enhancing e-learning and business performance. The rate of return orders,
the rate at which new customers are acquired, and the level of customer satisfaction are all indicators of corporate success. In
the following parts, we'll talk about how to conduct a review, analyze the results of previous studies, and offer some sugges-
tions for where to go from here.

2. Literature review
2.1 Big data (BD)

The term “big data” refers to a broad category of data characterized by its size and complexity. Data mining, Al, LMSs, and
social media sites are all examples of the kind of technologies that contribute to the massive amounts of data known as “big
data” (Gray & Rumpe, 2017). Understanding consumer behavior, lowering operational expenses, product costs, and running
fees are just a few of the ways in which businesses have benefited from using big data (Lu et al., 2015). With the use of big
data technologies, businesses may better understand their consumers' preferences by reading between the lines of the messages
and comments they get on social networking sites like Facebook (Hanelt et al., 2015; He et al., 2019; Yaqoob et al., 2016).

2.2 Artificial Intelligence (Al)

Computer scientists often make comparisons between the study of human intelligence and the field of artificial intelligence,
which is defined as the branch of applied computing science that employs computational methods to aid businesses in carrying
out their operations (Agustina et al., 2022; Hammouti et al, 2022¢). Having the target market actively participate in the devel-
opment and specification of a product has been shown to be very beneficial (Toole et al., 2015). As a result, the utilization of
digital technology is crucial to the creative and innovative process since it provides a powerful medium for linking consumers
with businesses (Krulicky & Horak, 2021; Hammouri et al., 2021b; Nusairat et al., 2021). Researchers generally agreed that
integrating technological resources and systems into administrative, operational, and industrial settings was crucial to their
respective sectors' growth. This was accomplished through the creation of long-term strategies that could lay the groundwork
for the creation of detailed product development roadmaps (Lamba & Singh, 2017). The usage of artificial intelligence is one
example of a technical tool that helps managers and decision-makers swiftly and effectively read, understand, and use the vast
amounts of information available in online repositories and databases (Liang & Liu, 2018). This enables businesses to adopt
and implement new models of operation, which can improve their current situations by, for example, creating innovative
products with the potential to increase customer loyalty, bolstering their capacity for transformation and development, and
gaining market share and competitive advantages (Majchrzak et al., 2016; Hammouri & Altaher, 2020; Wamba et al., 2015).

2.3 Business intelligence (BI)

The amount, quality, accuracy, and validity of the data summed up the challenges that organizations faced in owning and
managing big data (Raffoni et al., 2018). As a result, the business intelligence strategy has developed as an efficient and
original means of gaining the competitive edge through the extraction of new values (Nambisan et al., 2017; Bharadwaj &
Noble, 2017). An organization's ability to store, manages, analyze, and weave its data in order to get insights and create novel
goods and services is greatly aided by business intelligence systems (BIS) (Nenonen & Storbacka, 2018; Al-Gasawneh et al.,
2022; Rabaai et al., 2022). Due to the current difficulty of work without the extensive use of technological systems, the ability
of organizations to deal with and analyze big data and try to extract new values, and the complexity of the process required to
achieve business performance, organizations have been compelled to use analytical business intelligence tools (Hammouri &
Abu-Shanab, 2018; Prasetyo et al., 2018; Nuseir et al., 2021). Organizations can gain the ability to extract new ideas, support
the decision-making process, solve complex and intractable problems, and finally provide new services and products to cus-
tomers by storing data in data warehouses, classifying it, ensuring its accuracy, and searching for new relationships between
data (Biswas & Sen, 2016; Setiawan et al., 2021; Bordeleau et al., 2020; Hua-Pu et al., 2015; Tong-On et al., 2021).

2.4 E-learning and business performance

For most businesses right now, the advent of the digital economy is seen as both a threat and an opportunity. As a result of
inadequate resources (such as computers and talented employees), some businesses found navigating the digital economy to
be a formidable undertaking. Organizations, on the other hand, have viewed the rise of the digital economy as a chance to
strengthen their internal resources and gain an edge in the marketplace (Tong-On et al., 2021; Sousa et al., 2020; Tautz et al.,
2021; Almajali et al., 2021; Hammouri et al., 2022a). When it comes to reaching customers and providing distinctive and
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innovative products ahead of competitors at a reasonable price, organizations that are looking for stability and maintaining a
stable position in front of competitors understand the difficulty and the need to possess diverse capabilities (Urbinati et al.,
2018; Hammouri & Abu-Shanab, 2020; Tortorella et al., 2020). With the rising costs of commercial, operational, and trans-
portation costs, as well as the increasing reliance on technological systems to deal with big data and customers' demands, most
businesses have turned to increasing their technological capabilities as one solution to reach full business performance (Vial,
2019). Furthermore, numerous studies on the assessment of e-learning users have been conducted, and much study has been
done on the efficacy of distant learning systems. Digital technologies like lecture recordings, question tools, classroom re-
sponse systems, and virtual reality have been studied by (Warner & Wager, 2019) to see how they affect active learning,
repetition, and feedback in the classroom. Some of the factors that researchers consider when gauging the success of infor-
mation system acceptance are the quality, system utilization, perceived benefits, and students' perspectives (2021). The
COVID-19 pandemic online learning platform's UI, PEU, PU, IQ, SQ, BI, and ACTUAL USAGE were analyzed using the
Extended Technology Acceptance Model (ETAM) and (Wieland et al., 2017) IS Success Model, respectively. Based on pre-
vious studies and reviews, the following research hypotheses are proposed:

Hu: Big data has a positive effect on e-learning.

Hz: Big data has a positive effect on Business performance.

Hi: Artificial Intelligence has a positive effect on e-learning.

Ha: Artificial Intelligence has a positive effect on Business performance.
Hs: Business Intelligence has a positive effect on e-learning.

He: Business Intelligence has a positive effect on Business performance.
H7: e-learning has a positive effect on Business performance.

| Big data (BD) 15 e-Learning (EL)

| Artificial intelligence (Al)

Hs >
| Business intelligence (BI) He Business performance (BP)

Fig. 1. The proposed study
3. Research methodology

The research survey was built in Google Drive and distributed to participants using a five-point Likert scale (1 = Strongly
Disagree; 2 = Disagree; 3 = neutral; 4 = Agree; and 5 = Strongly Agree) to evaluate the study's primary constructs through
quantitative methods. The researcher also uses the PLS method to statistically discuss the research hypotheses. After verifying
and filtering all the data obtained, 269 respondents' answers were accepted to be used in the analysis process and for discussing
the study hypotheses. Finally, the total number of samples obtained was ten times bigger than the number of predictors.

4. Research results
Results of a reliability analysis were tabulated below; it was conducted with the composite reliability values, the average of

the retrieved variables, and a Cronbach alpha of 0.50 or higher. Furthermore, the table below demonstrates that the evaluation-
based research model is solid enough to proceed with a discussion of the research hypotheses.

Table 1
The summary of the results for the reliability and validity
Construct Codes FL AVE CR Cronbach a VIF
BD1 0.724 1.878
. BD2 0.561 1.599
Big Data BD3 0.660 0.632 0.688 0.709 1.984
BD4 0.892 1.535
All 0.758 1.581
- . Al2 0.761 1.633
Artificial Intelligence AR 0726 0.732 0.783 0.748 1916
Al4 0.749 1.630
BIl1 0.664 1.399
. . BI2 0.559 1.469
Business Intelligence BI3 0613 0.597 0.775 0.671 1579
BI4 0.811 1.532
EL1 0.886 1.327
E-Learning EL2 0.834 0.743 0.766 0.866 1.322
EL3 0.878 1.532
Business BEI 0.829 1.656
BP2 0.807 0.757 0.669 0.825 1.520
Performance

BP3 0.841 1.685
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Fig. 2. The results of bootstrapping

All the search hypotheses have been fully accepted, and their immediate effects and interrelationships are shown in the table
below.

Table 2
The results of path coefficient test
Hypotheses P-value Significance

H1: Big Data - E-Learning 0.002 Supported
H2: Big Data - Business Performance 0.001 Supported
H3: Artificial Intelligence = E-Learning 0.000 Supported
H4: Artificial Intelligence = Business Performance 0.001 Supported
HS5: Business Intelligence = E-Learning 0.003 Supported
H6: Business Intelligence = Business Performance 0.000 Supported
H7: E-Learning = Business Performance 0.000 Supported

5. Conclusion

The findings have shown that big data, both outside and internally, novel usage indexing, source correctness, and deep learning
all have good direct effects on business performance. The finding is consistent with those of prior research (Ahmad & Mustafa,
2022). This study has also demonstrated how Al improves corporate outcomes including data precision, data transparency,
innovative problem solving, and quick data learning. This finding agrees with those of prior research (Bordeleau et al., 2020).
Corporate intelligence, which encompasses data warehouse, data mining, BPM, and competitive intelligence, has been shown
to have a direct and positive effect on business performance. This finding agrees with those of prior investigations (Raffoni
etal., 2018). Finally, there is a discrepancy between the research findings and those of other studies that found no link between
e-learning and financial success. In conclusion, this study's findings indicate that organizations, firms, and companies need to
prioritize the use of big data through artificial intelligence and business intelligence systems to keep up with the pace of
development and competition, gain a competitive edge, acquire new knowledge, strengthen their decision-making processes,
and competent of boosting existing customers' happiness.

Acknowledgement

The authors would like to thank Applied Science Private University for providing them with support for the success of this
work.

References

Agarwal, R., Gao, G., DesRoches, C., & Jha, A. K. (2010). Research commentary—The digital transformation of
healthcare: Current status and the road ahead. Information systems research, 21(4), 796-809.

Agustina, T., Nurhikmah, N., & Rudiansyah, M. (2022). The Influence of Locus of Control, Self-Efficacy, and Adversity
Quotient on Business Performance. Jurnal Economia, 18(1), 1-15.

Ahmad, H., & Mustafa, H. (2022). The impact of artificial intelligence, big data analytics and business intelligence on
transforming capability and digital transformation in Jordanian telecommunication firms. International Journal of
Data and Network Science, 6(3), 727-732.



H. Ahmad et al. / International Journal of Data and Network Science 7 (2023)

Ahmad, H., Hanandeh, R., Mustafa, H., & Alzagheer, H. (2021). The effects of ERP system implementation on the inte-
gration of Supply Chain. Uncertain Supply Chain Management, 9(4), 1099-1106.

Al-Gasawneh, J. A., Al Khoja, B., Al-Qeed, M. A., Nusairat, N. M., Hammouri, Q., & Anuar, M. M. (2022). Mobile-
customer relationship management and its effect on post-purchase behavior: The moderating of perceived ease of use
and perceived usefulness.

Almajali, D. M. A. I. T. H. A. N., Hammouri, Q. A. I. S., & Barakat, S. A. M. E. R. (2021). E-learning through COVID-
19 crisis in Developing Countries. International Journal of Pharmaceutical Research, 13(1), 5543-5553.

Barakat, S., Yaghi, K., & Al-Zagheer, H. (2022). The Use of NFT for Patent Protection. Advances in Dynamical Systems
and Applications, 17(1), 107-113.

Bharadwaj, N., & Noble, C. H. (2015). Innovation in data-rich environments. Journal of Product Innovation Manage-
ment, 3(32), 476-478.

Biswas, S., & Sen, J. (2017). A proposed architecture for big data driven supply chain analytics. arXiv preprint
arXiv:1705.04958.

Bordeleau, F. E., Mosconi, E., & de Santa-Eulalia, L. A. (2020). Business intelligence and analytics value creation in
Industry 4.0: a multiple case study in manufacturing medium enterprises. Production Planning & Control, 31(2-3),
173-185.

Fonseka, K., Jaharadak, A. A., & Raman, M. (2022). Impact of E-commerce adoption on business performance of SMEs
in Sri Lanka; moderating role of artificial intelligence. International Journal of Social Economics, (ahead-of-print).

Frank, A. G., Dalenogare, L. S., & Ayala, N. F. (2019). Industry 4.0 technologies: Implementation patterns in manufac-
turing companies. International Journal of Production Economics, 210, 15-26.

Fosso Wamba, S., Gunasekaran, A., Dubey, R., & Ngai, E. W. (2018). Big data analytics in operations and supply chain
management. Annals of Operations Research, 270(1), 1-4.

Gefen, D., Rigdon, E. E., & Straub, D. (2011). Editor's comments: an update and extension to SEM guidelines for admin-
istrative and social science research. MIS quarterly, iii-xiv.

Gray, J., & Rumpe, B. (2017). Models for the digital transformation. Sofiware & Systems Modeling, 16(2), 307-308.
Hammouri, Q. M., Abu-Shanab, E. A., & Nusairat, N. M. (2021a). Attitudes Toward Implementing E-Government in
Health Insurance Administration. International Journal of Electronic Government Research (IJEGR), 17(2), 1-18.
Hammouri, Q., & Abu-Shanab, E. (2018). Exploring factors affecting users' satisfaction toward E-learning systems. /n-

ternational Journal of Information and Communication Technology Education (IJICTE), 14(1), 44-57.

Hammouri, Q., & Abu-Shanab, E. A. (2020). Major factors influencing the adoption of cloud computing in Jordan. /nter-
national Journal of Technology and Human Interaction (IJTHI), 16(4), 55-69.

Hammouri, Q., & Altaher, A. (2020). The Impact of Knowledge Sharing on Employees Satisfaction. International Jour-
nal of Psychosocial Rehabilitation, 24(10).

Hammouri, Q., Al-Gasawneh, J., Abu-Shanab, E., Nusairat, N., & Akhorshaideh, H. (2021b). Determinants of the con-
tinuous use of mobile apps: The mediating role of users awareness and the moderating role of customer focus. Inter-
national Journal of Data and Network Science, 5(4), 667-680.

Hammouri, Q., Altaher, A., Al-Gasawneh, J., Rabaai, A., Aloqool, A., & Khataybeh, H. (2022¢). Understanding the de-
terminants of digital shopping features: The role of promo code on custom-er behavioral intention. /nternational Jour-
nal of Data and Network Science, 6(3), 641-650.

Hammouri, Q., Atobishi, T., Altememi, A., Al-Zagheer, H., & Khataybeh, H. (2022a). The impact of investing in Big
Data Analytics (BDA) in enhancing organizational agility and Performance. Central European Management Jour-
nal, 30(4), 1090-1093.

Hanelt, A., Piccinini, E., Gregory, R. W., Hildebrandt, B., & Kolbe, L. M. (2015). Digital transformation of primarily
physical industries-exploring the impact of digital trends on business models of automobile manufacturers.

He, J., Baxter, S. L., Xu, J., Xu, J., Zhou, X., & Zhang, K. (2019). The practical implementation of artificial intelligence
technologies in medicine. Nature medicine, 25(1), 30-36.

Hua-Pu, L. U., & SUN Zhi-yuan, Q. C. (2015). Big data and its applications in urban intelligent transportation sys-
tem. Journal of Transportation Systems Engineering and Information Technology, 15(5), 45.

Krulicky, T., & Horak, J. (2021). Business performance and financial health assessment through artificial intelli-
gence. Ekonomicko-Manazerske Spektrum, 2, 38-51.

Lamba, K., & Singh, S. P. (2017). Big data in operations and supply chain management: current trends and future per-
spectives. Production Planning & Control, 28(11-12), 877-890.

Liang, T. P., & Liu, Y. H. (2018). Research landscape of business intelligence and big data analytics: A bibliometrics
study. Expert Systems with Applications, 111, 2-10.

Majchrzak, A., Markus, M. L., & Wareham, J. (2016). Designing for digital transformation. MIS quarterly, 40(2), 267-
278.

Nambisan, S., Lyytinen, K., Majchrzak, A., Song, M. (2017). Digital innovation management: reinventing innovation
management research in a digital world. MIS Quart. 41 (1), 223-238.

Nenonen, S., & Storbacka, K. (2018). Smash: using market shaping to design new strategies for innovation, value crea-
tion, and growth. Emerald Group Publishing.

Nusairat, N. M., Alroale, M. A., Al Qeed, M., Al-Gasawneh, J. A., Hammouri, Q., Ahmad, A., & Abdellatif, H. (2021).
User-generated content-consumer buying intentions. Academy of Strategic Management Journal, 20(4), 1-12.

39



40

Nuseir, M. T., Aljumah, A., & Alshurideh, M. T. (2021). How the business intelligence in the new startup performance
in UAE during COVID-19: The mediating role of innovativeness. In The effect of coronavirus disease (covid-19) on
business intelligence (pp. 63-79). Springer, Cham.

Prasetyo, Y. T., Ong, A. K. S., Concepcion, G. K. F., Navata, F. M. B., Robles, R. A. V., Tomagos, [. J. T, ... & Redi, A.
A. N. P. (2021). Determining factors Affecting acceptance of e-learning platforms during the COVID-19 pandemic:
Integrating Extended technology Acceptance model and DeLone & Mclean is success model. Sustainability, 13(15),
8365.

Rabaai, A., Al-lozi, E., Hammouri, Q., Muhammad, N., Alsmadi, A., & Al-Gasawneh, J. (2022). Continuance intention
to use smartwatches: An empirical study. International Journal of Data and Network Science, 6(4), 1643-1658.

Raffoni, A., Visani, F., Bartolini, M., & Silvi, R. (2018). Business performance analytics: exploring the potential for
performance management systems. Production Planning & Control, 29(1), 51-67.

Setiawan, R., Cavaliere, L. P. L., Koti, K., Ogunmola, G. A., Jalil, N. A., Chakravarthi, M. K., ... & Singh, S. (2021). The
Artificial Intelligence and Inventory Effect on Banking Industrial Performance (Doctoral dissertation, Petra Christian
University).

Sousa-Zomer, T. T., Neely, A., & Martinez, V. (2020). Digital transforming capability and performance: a microfounda-
tional perspective. International Journal of Operations & Production Management, 40(7/8), 1095-1128.

Tautz, D., Sprenger, D. A., & Schwaninger, A. (2021). Evaluation of four digital tools and their perceived impact on
active learning, repetition and feedback in a large university class. Computers & Education, 175, 104338.

Tong-On, P., Siripipatthanakul, S., & Phayaphrom, B. (2021). The implementation of business intelligence using data
analytics and its effects towards on performance in the hotel industry in Thailand. /nternational Journal of Behavioral
Analytics, 1(2).

Toole, J. L., Colak, S., Sturt, B., Alexander, L. P., Evsukoff, A., & Gonzalez, M. C. (2015). The path most traveled: Travel
demand estimation using big data resources. Transportation Research Part C: Emerging Technologies, 58, 162-177.

Tortorella, G. L., Vergara, A. M. C., Garza-Reyes, J. A., & Sawhney, R. (2020). Organizational learning paths based upon
industry 4.0 adoption: An empirical study with Brazilian manufacturers. /nternational Journal of Production Econom-
ics, 219, 284-294.

Urbinati, A., Chiaroni, D., Chiesa, V., & Frattini, F. (2020). The role of digital technologies in open innovation processes:
an exploratory multiple case study analysis. R&D Management, 50(1), 136-160.

Vial, G. (2021). Understanding digital transformation: A review and a research agenda. Managing Digital Transfor-
mation, 13-66.

Wamba, S. F., Akter, S., Edwards, A., Chopin, G., & Gnanzou, D. (2015). How ‘big data’ can make big impact: Findings
from a systematic review and a longitudinal case study. International Journal of Production Economics, 165, 234-
246.

Warner, K. S., & Wiger, M. (2019). Building dynamic capabilities for digital transformation: An ongoing process of
strategic renewal. Long range planning, 52(3), 326-349.

Wieland, H., Hartmann, N. N., & Vargo, S. L. (2017). Business models as service strategy. Journal of the Academy of
Marketing Science, 45(6), 925-943.

Yaqoob, 1., Hashem, I. A. T., Gani, A., Mokhtar, S., Ahmed, E., Anuar, N. B., & Vasilakos, A. V. (2016). Big data:
From beginning to future. International Journal of Information Management, 36(6), 1231-1247.

© 2023 by the authors; licensee Growing Science, Canada. This is an open access article distrib-
@ @ uted under the terms and conditions of the Creative Commons Attribution (CC-BY). license

(http://creativecommons.org/licenses/by/4.0/).



