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Abstract	

In	recent	years,	the	rapid	advancement	of	big	data	 technology	has	 led	to	a	significant	
surge	 in	the	demand	 for	professionals	who	specialize	 in	this	 field	within	society.	As	a	
result,	 educational	 institutions	 are	 facing	 the	 critical	 challenge	 of	 how	 to	 effectively	
adapt	and	update	their	curriculum	systems	 for	big	data	majors	to	keep	pace	with	the	
swiftly	 evolving	market	 requirements.	 This	 paper	 seeks	 to	 delve	 into	 this	 issue	 by	
examining	 the	 current	 state	 and	 existing	 challenges	 within	 the	 realm	 of	 big	 data	
education.	Furthermore,	 it	aims	to	 integrate	the	 latest	trends	 in	artificial	 intelligence,	
machine	learning,	and	cloud	computing	to	propose	a	comprehensive	set	of	strategies	for	
curriculum	optimization.	The	primary	objective	of	these	strategies	is	to	equip	big	data	
professionals	 with	 enhanced	 practical	 skills,	 robust	 innovative	 capabilities,	 and	 a	
competitive	edge	in	the	job	market,	thereby	ensuring	they	are	well‐prepared	to	meet	the	
demands	of	an	ever‐changing	industry	landscape.	
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1. Introduction	

In today's digital age, big data has emerged as a vital asset for numerous industries, profoundly 
reshaping the operational landscapes and decision-making frameworks of companies across 
the board [1]. The advent of technologies that allow for the processing and analysis of massive 
datasets has sparked a significant surge in the demand for professionals well-versed in the 
intricacies of big data [2]. As shown in Figure 1, Artificial Intelligence (AI), Machine Learning 
(ML), and Cloud Computing have become indispensable components in the realm of big data 
processing, facilitating the efficient analysis of data and the extraction of meaningful insights 
[3][4]. Nevertheless, the swift evolution of these technologies introduces a set of challenges for 
the education sector, particularly in the field of big data. This paper aims to address these 
challenges by proposing an optimization of the curriculum system specifically tailored for big 
data majors, ensuring that it remains aligned with the rapid technological advancements and 
the shifting demands of the job market [5]. By incorporating digital intelligence technologies 
directly into the big data curriculum, students can develop enhanced practical skills and 
innovative thinking, thereby bolstering their employability and competitive edge in the 
workforce [6]. 
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Figure	1. The Application of Big Data and Digital Intelligence Technologies in Business Decision 

2. Analysis	of	the	Current	Status	and	Challenges	in	Big	Data	Education		

In the contemporary era, the field of big data education is grappling with a multitude of intricate 
challenges [7]. The conventional frameworks of curriculum design, pedagogical strategies, and 
mechanisms for sharing educational resources may no longer be adequate to satisfy the 
burgeoning demands of the industry. This misalignment often leads to an inability to equip 
students with the essential competencies required for their future professional endeavors 
[8][9]. A comparative analysis of the courses offered by various universities uncovers 
substantial disparities in terms of course content and instructional methodologies, which 
further widens the chasm between educational offerings and the needs of the industry. 
Additionally, many educational initiatives encounter obstacles when attempting to incorporate 
the most recent digital intelligence technologies into their academic programs, thereby 
hindering students' ability to become proficient with the industry's most advanced 
technologies and tools [10]. 

Furthermore, surveys conducted on the employment status of graduates highlight a 
significant disparity between the skills that students acquire through their education and those 
that employers deem necessary [11]. The crux of the matter revolves around how to effectively 
cultivate big data professionals who are adept at applying digital intelligence technologies to 
address practical, real-world challenges [2]. The utilization of intelligent technologies extends 
beyond mere data analysis and processing; it can also be harnessed to assess course learning 
capabilities, thereby aiding educators in gaining a deeper understanding of students' learning 
processes and enabling them to refine their teaching methodologies and course content 
accordingly [6]. 
Consequently, big data education necessitates far-reaching reforms to keep pace with the 
rapidly evolving technological landscape and the shifting demands of the industry. Educational 
institutions must revise and update their curriculum frameworks, embrace more adaptable and 
innovative teaching approaches, and ensure that students are equipped with the latest digital 
intelligence technologies. Simultaneously, educators should proactively seek partnerships with 
industry stakeholders to guarantee that the course content is congruent with the actual 
requirements of the workplace. Through these concerted efforts, big data education can 
produce a workforce that genuinely meets market demands and bridges the skills gap between 
academic preparation and professional employment. 
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3. Development	Trends	and	Applications	of	Digital	Intelligence	
Technologies	

As we witness the relentless and swift progression of technology, digital intelligence 
technologies are undergoing a period of rapid expansion and have found extensive application 
in the realm of processing vast datasets [12]. The incorporation of AI algorithms has brought 
about a transformative shift in the execution of data analysis tasks, enabling them to be 
conducted automatically, which has markedly elevated the precision of predictive outcomes 
[13]. The advent of machine learning technologies has empowered systems to engage in self-
learning from extensive data repositories and to refine their operational efficiency over time, 
resulting in more streamlined and productive outcomes [14]. The widespread implementation 
of cloud computing technology has furnished scalable and cost-efficient infrastructure support 
for the storage and processing of large datasets, making these processes more accessible and 
affordable than ever before [15]. The profound integration of these technologies is propelling 
innovation across various domains, such as finance, healthcare, and education, thereby 
fostering significant advancements and enhancements in these fields [16][17][18]. 
Looking ahead, the trajectory of digital intelligence technologies will concentrate on bolstering 
automation capabilities, enhancing system interpretability, and expanding technology 
accessibility [19]. Specifically, bolstered automation implies that systems will be capable of 
executing complex tasks with greater efficiency and precision, diminishing reliance on human 
intervention and facilitating more streamlined and efficient processes. Enhanced 
interpretability assists users in gaining a better understanding of the system's decision-making 
process, thereby fostering trust and transparency in the technology. Increased accessibility 
ensures that a broader user base can easily utilize these sophisticated technologies, irrespective 
of whether they are situated in resource-rich or resource-poor regions, thus making technology 
more inclusive and equitable. 
Furthermore, the burgeoning of Industry 4.0 technology is also propelling the evolution of the 
education sector, rendering the acquisition and dissemination of educational resources more 
efficient and equitable [20]. Through the comprehensive application of these technologies, the 
education system can better align with future societal demands and cultivate a greater number 
of individuals equipped with the skills to leverage digital intelligence technologies. This will 
result in a more adept workforce, better prepared to confront the challenges of the future. 

4. Curriculum	Optimization	Strategies	and	Objectives	

To ensure that big data education remains relevant and effective, curriculum optimization has 
become a crucial aspect that cannot be overlooked [21]. As technology continues to progress at 
an unprecedented pace, educational content must undergo continuous review and updates to 
adapt to these rapid changes [22]. Graduates of big data majors need to master a range of core 
competencies, including data analysis, machine learning, cloud computing, and communication 
skills [23]. The main objective of curriculum optimization is to enhance students' practical skills, 
strengthen their innovative abilities, and improve their competitiveness in the job market [24]. 
To achieve these goals, curriculum optimization strategies should include introducing more 
practical projects, incorporating real-world cases, and promoting interdisciplinary cooperation 
[25].  
In order to meet the evolving demands of the big data industry, it is essential for educational 
institutions to regularly assess and refine their curricula. This ensures that the knowledge and 
skills imparted to students are aligned with the latest technological advancements and industry 
requirements. Specifically, course content should cover the following key areas: 
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Artificial Intelligence and Machine Learning: Courses should teach students how to use AI and 
machine learning technologies for data mining, pattern recognition, and predictive analysis. 
This will help students learn how to extract valuable information from vast amounts of data 
and use this information for decision support. By mastering these techniques, students will be 
able to uncover insights that can drive business growth and innovation. 
Cloud	Computing	and	Big	Data	Platforms: Courses should familiarize students with various 
big data processing frameworks, such as Hadoop and Spark, and how to deploy and manage big 
data applications on cloud platforms. This will provide students with the necessary skills to 
deploy and maintain big data solutions in modern business environments. Understanding cloud 
computing is crucial as it enables scalable and flexible data storage and processing, which are 
essential for handling large datasets. 
Data	 Visualization	 and	 Communication: Courses should develop students' ability to 
transform complex data into easily understandable visual charts and reports. Additionally, 
courses should emphasize how to effectively communicate data analysis results to others, 
ensuring students can clearly convey technical information to non-technical audiences. 
Visualization tools and techniques play a vital role in making data accessible and actionable for 
stakeholders, thereby facilitating informed decision-making. 
Industry	 Case	 Studies: Courses should introduce real-world big data applications from 
various industries, including finance, healthcare, and e-commerce, allowing students to 
understand how big data technologies are applied in different business scenarios. This will help 
students understand how big data technologies solve real-world problems and inspire their 
innovative thinking. By analyzing case studies, students can gain insights into the practical 
challenges and solutions in the industry, preparing them for real-world scenarios. 
Through these curriculum optimization strategies, students will acquire comprehensive 
knowledge and skills, laying a solid foundation for their future careers in the big data field. By 
focusing on practical skills, innovative abilities, and interdisciplinary cooperation, educational 
institutions can ensure that their graduates are well-equipped to meet the demands of the 
dynamic big data industry. 

5. Conclusion	and	Future	Outlook	

The optimization of curricula is of paramount importance when it comes to the realm of big 
data education. As digital intelligence technologies evolve at an unprecedented pace, it is crucial 
for big data programs to adapt accordingly in order to cultivate high-quality talents who are 
well-equipped to meet the future demands of the job market. In the forthcoming years, the 
trajectory of big data education is expected to place a heightened emphasis on several key areas. 
One such area is the creation of personalized learning paths, which cater to the unique needs 
and strengths of individual students, thereby maximizing their potential and ensuring they 
receive a tailored educational experience. Another critical focus will be on bolstering the 
development of team collaboration skills, recognizing that the ability to work effectively within 
a team is indispensable in the modern workplace. Furthermore, ethical considerations will take 
on a more significant role in big data education, as the responsible use of data becomes 
increasingly important in a world where data privacy and security are paramount concerns. As 
digital intelligence technologies persist in their relentless progression, it is imperative that big 
data education keeps pace with these advancements. This ensures that graduates are not only 
well-versed in the latest technologies but are also capable of taking the lead in this ever-
evolving and transformative field. Digital transformation has emerged as a pivotal trend for 
enterprises seeking to achieve high-quality development, and the optimization of education is 
essential in nurturing future talents who will be at the forefront of driving this transformation. 
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Therefore, the continuous refinement and adaptation of big data curricula are essential to 
prepare students to become the innovators and leaders of tomorrow in this dynamic landscape. 

Acknowledgment	

This work was supported in part by the Jingdezhen Ceramic University Degree and Graduate 
Education Teaching Reform Research Project titled “Focusing on ‘Digital Intelligence’: 
Innovative and Practical Graduate Teaching Model Integration of Industry and Education — A 
Case Study of the Big Data Science and Application Program.” 

References	

[1] Li J X, Sindakis S, Showkat S. Chain Shareholders and Enterprises Digital Transformation: Empirical 
Evidence from Listed Companies in China [J]. Journal of the Knowledge Economy, 2024, 16(2): 
7281–7324. 

[2] Abdoulqadir C, Loizides F. Interaction, Artificial Intelligence, and Motivation in Children’s Speech 
Learning and Rehabilitation Through Digital Games: A Systematic Literature Review [J]. 
Information, 2025, 16(7): 599. 

[3] Waheeb R. Ethical Uses of Artificial Intelligence AI [J]. SSRN Electronic Journal, 2023. 

[4] Pradeep Kiran Veeravalli. The Synergistic Integration of Artificial Intelligence and Cloud 
Orchestration in Process Automation [J]. Journal of Computer Science and Technology Studies, 2025, 
7(2): 316–322. 

[5] Herasymova O I. THE TRANSFORMATIVE IMPACT OF ARTIFICIAL INTELLIGENCE ON FOREIGN 
LANGUAGE TEACHING: CHALLENGES AND OPPORTUNITIES [J]. INTELLIGENCE. PERSONALITY. 
CIVILIZATION, 2024(2(29)): 5–12. 

[6] Zeng G .Analysis of Learning Ability of Ideological and Political Course Based on BP Neural Network 
and Improved k-Means Cluster Algorithm[J].Journal of Sensors, 2022(Pt.4):2022. 

[7] Chukwuma-Eke E C, Ogunsola O Y, Isibor N J. Conceptualizing Digital Financial Tools and Strategies 
for Effective Budget Management in the Oil and Gas Sector [J]. International Journal of Management 
and Organizational Research, 2023, 2(1): 230–246. 

[8] Muhammad W, Nawaz Khan Dr F, Hussain A, et al. The Use of Artificial Intelligence and Its Impact 
on Secondary School Students in Khyber Pakhtunkhwa: A Study of Educational Outcomes and 
Learning Behaviours [J]. Inverge Journal of Social Sciences, 2025, 4(2): 23–32. 

[9] Wu T-T, Lee H-Y, Wang W-S, et al. Leveraging computer vision for adaptive learning in STEM 
education: Effect of engagement and self-Efficacy [J]. International Journal of Educational 
Technology in Higher Education, 2023, 20(1). 

[10] Ul Haq A. Innovating Education: The Impact of Artificial Intelligence and Technology on Teaching 
[J]. Inverge Journal of Social Sciences, 2025, 4(2): 52–68. 

[11] Shanti R, Siregar H, Zulbainarni N, et al. Role of Digital Transformation on Digital Business Model 
Banks [J]. Sustainability, 2023, 15(23): 16293. 

[12] Zheng Y, Zhang Q. Digital transformation, corporate social responsibility and green technology 
innovation- based on empirical evidence of listed companies in China [J]. Journal of Cleaner 
Production, 2023, 424: 138805. 

[13] Salamzadeh A, Hadizadeh M, Rastgoo N, et al. Sustainability-Oriented Innovation Foresight in 
International New Technology Based Firms [J]. Sustainability, 2022, 14(20): 13501. 



International	Journal	of	Social	Science	and	Education	Research																																																														Volume	8	Issue	8,	2025	

ISSN:	2637‐6067																																																																																																																										DOI:	10.6918/IJOSSER.202508_8(8).0030	

268 

[14] Yan F, Li N, Iliyasu A M, et al. Insights into security and privacy issues in smart healthcare systems 
based on medical Images [J]. Journal of Information Security and Applications, 2023, 78: 103621. 

[15] Krishna V V. A I and contemporary challenges: The good, bad and the Scary [J]. Journal of Open 
Innovation: Technology, Market, and Complexity, 2024, 10(1): 100178. 

[16] Arthur M P, Shoba S, Pandey A. A survey of smart dustbin systems using the IoT and deep Learning 
[J]. Artificial Intelligence Review, 2024, 57(3). 

[17] Chouhan M, Rajesh R, Sahu R. Resilience enhancers and barriers analysis for Industry 4.0 in supply 
chains using grey influence analysis (GINA) [J]. Journal of Industrial Information Integration, 2025, 
43: 100735. 

[18] Shah N, Engineer S, Bhagat N, et al. Research Trends on the Usage of Machine Learning and Artificial 
Intelligence in Advertising [J]. Augmented Human Research, 2020, 5(1). 

[19] Ruohan L, Sushu C, et al. On the Paradigm Transformation of Educational Philosophy in the Era of 
Artificial Intelligence [J]. International Journal of Social Science and Human Research, 2025, 08(06). 

[20] Ahmad I, Sharma S, Singh R, et al. Inclusive learning using industry 4.0 technologies: Addressing 
student diversity in modern Education [J]. Cogent Education, 2024, 11(1). 

[21] Pulivarthy P. AWS Data Lakes, Machine Learning, and AI-Driven Insights for Efficiency, Quality, and 
Innovation Transforming Semiconductor Manufacturing [J]. International Journal For 
Multidisciplinary Research, 2022, 4(6). 

[22] Napoleone A, Andersen A-L, Brunoe T D, et al. Towards Human-centric reconfigurable 
manufacturing systems: Literature review of reconfigurability enablers for reduced reconfiguration 
effort and classification Frameworks [J]. Journal of Manufacturing Systems, 2023, 67: 23–34. 

[23] Devi N, Dalal S, Solanki K, et al. A systematic literature review for load balancing and task scheduling 
techniques in cloud Computing [J]. Artificial Intelligence Review, 2024, 57(10). 

[24] Villamizar H, Kalinowski M, Lopes H, et al. Identifying concerns when specifying machine Learning-
enabled systems: A perspective-based Approach [J]. Journal of Systems and Software, 2024, 213: 
112053. 

[25] Xue C, Wang J. Artificial intelligence adoption and radical green innovation: Exploring therole of 
digital resilience and command-and-control environmental Regulation [J]. Journal of Enterprise 
Information Management, 2025. 


