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Abstract
The wheels of the Industrial Revolution propel the progression of society, while the societal transformation mirrors the imminent Industrial Revolution acknowledged within the contexts of Industry 4.0. Notably, the rapid progress of technological innovation has had a significant impact on various sectors, including the field of education. Consequently, contemporary universities are tasked with delivering a heightened level of service quality to align with evolving industrial trends, emphasizing human innovation and collaboration within shared digital environments. The introduction of digital platforms and distance learning represent key changes in how education is approached, providing the various tools and resources that support learning, teaching, research and administrative processes. Hence, this paper seeks to define a measuring instrument for quality variables in online higher education through factors such as tangibility, reliability, readiness, assurance of digital platforms, and empathy in their use. Examining the correlation between defined quality variables in higher education through the use of digital platforms will provide a clear insight into the direction and strength of the relationship that exists between quality variables, emphasizing their positive relationship. These findings provide a basis for constructing a framework to enhance the quality of digital platforms in the Industry 4.0 era, contributing to the foundational elements for developing Society 5.0.
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INTRODUCTION
Digital platforms have significantly transformed how higher education institutions interact with various stakeholders ([1]). The success of platform adoption in higher education depends on anticipating the factors that affect technology acceptance by users and implementing strategies that enhance quality within the system ([2]; [3]). The digital learning platforms and tools favoured by students have demonstrated the most favourable impact on their comprehension of the learning material ([4]). Digital platforms in higher education refer to the electronic systems and tools that support teaching, learning, and administrative processes at higher education institutions to achieve quality performance ([1]). Particularly, “dependency on digital gadgets has transformed the learning and knowledge-sharing approaches” ([5]).
Primarily, leveraging suitable digital learning platforms and tools to entice students into self-paced learning has the potential to enhance teaching effectiveness for instructors and foster digital proficiency aligned with Industry 4.0, thereby contributing to Education 4.0 ([4]). According to the authors' findings ([6]), Industry 4.0 tools and platforms improve the quality of education and ensuring the quality of education is a paramount objective for each university. Consequently, the ongoing enhancements in higher education quality necessitate the obligatory measurement of the quality of higher education services ([7]). The most known measurements of the quality of Higher Education Institutions (HEIs) are five quality dimensions. First, "Reliability" refers to the capability to deliver the promised service consistently and accurately ([8]; [9]). According to the same authors ([8]; [9]), the following quality dimensions are defined. "Responsiveness" pertains to the readiness and eagerness to assist customers, offering swift and timely service. Thirdly, the "tangibles" dimension pertains to the physical facilities, equipment, and personnel appearance. The "assurance" dimension encompasses the knowledge and courtesy of employees and their ability to inspire trust and confidence. Finally, “Empathy" is characterized by a firm's caring and individualized attention to its customers. 
Quality dimensions in HEIs have been widely analysed. Choubey and Bapat (2020) investigated student perceptions in online classes [12]. Students enrolled in various online platforms were requested to assess their views and expectations using a SERVQUAL scale for quality dimensions. A total of 312 graduate and postgraduate students from numerous institutes in Indore participated in the study. Confirmatory factor analysis was employed to evaluate the appropriateness of the SERVQUAL model, while paired t-tests were conducted to examine variances in perception and expectation. The findings indicate significant gaps in service quality perception, suggesting substantial improvements are necessary before online education can be formalized. A prominent concern highlighted was the perceived inadequacy in service quality [12]. Another study reassessed the nine components of the Values-Enhanced Technology Adoption (VETA) model, which incorporates individual values in technology acceptance modelling [13]. Findings reveal that quality dimensions in HEIs, such as effort expectancy, hedonic motivation, price value, habit, security, tradition, conformity, achievement, power, and hedonism, play a causal role in influencing performance expectancy, behavioural intention and social influence. Through a decision-making trial and evaluation laboratory (DEMATEL), the study maps and analyzes the causal relationships among these constructs, presenting some variations from recent empirical findings. Additionally, the perception of self-achievement among academics emerges as a significant driver for the adoption of e-learning. These findings hold importance in the context of the evolving literature on COVID-19 and education, particularly in guiding the development of strategies and interventions aimed at enhancing e-learning initiatives [13]. One more research delves into the multidimensional measurement model of higher education quality within the context of Industry 4.0. [14] It examines measurement approaches that consider multiple stakeholders' perspectives, encompassing both functional and technical quality dimensions, with the objective of supporting the commercialization trend in higher education while preserving its traditional mission. The findings indicate that the quality model of HEIs now incorporates both functional and technical dimensions, covering areas such as output, critical thinking and problem-solving, organizing and managing ability, adaptability, lifelong learning, teaching process, creativity and innovation, expertise and digitalization, administrative process, learning process, foreign language, and input [14].
Based on the previous studies, the objective of this paper is to establish a metric tool for assessing quality parameters, particularly in online higher education. This involves considering factors like tangibility, reliability, preparedness, assurance of digital platforms, and the empathetic utilization of these platforms and their correlations to increase the quality of education in the conditions of Industry 4.0. Understanding the results can be crucial for educators, institutions, and policymakers in shaping and enhancing online higher education experiences.
The paper is divided into five parts. After the introduction, which contains a brief review of the literature, follows a description of the methodology used in the paper. Then, the results and conclusions are presented. Finally, a list of used literature is given.
METHODOLOGY
In this paper, a survey was conducted through a questionnaire to collect quantitative data to evaluate the quality of digital platforms in higher education. The questionnaire was created by modifying the existing questionnaire from the literature ([8]) to suit the research requirements. This research used quality factors such as tangibility, reliability, readiness and security of digital platforms, and empathy in their use.
The responses were received through an online survey created on a Public Platform, “Google INC: Google Docs”. In the research, 219 students from various faculties of the University of Belgrade participated. Respondents expressed their opinions toward the quality of digital platforms and distance learning with five groups of questions using a five-point Likert scale where responses from 1-strongly disagree to 5- strongly agree. The collected data were processed using the software package.SPSS v.21. Descriptive statistics, Correlation analysis and Exploratory Factor Analysis (EFA) were used to obtain the results.
RESULTS
Descriptive analysis showed that the largest number of respondents (73.5%) were in the second year of study, then (24.7%) respondents were in the third year of study, and only (1.8%) were in the first year of study. Fourth-year students were excluded from the research due to the impossibility of assessing the quality of digital platforms in the final year of study.
Following, most respondents (85.4%) have experience using digital platforms in education between 1 and 2 years, then experience between 2 and 4 years (13.3%), and experience less than 1 year (2.3%). In conclusion, most respondents quickly adopt new education technologies, indicating a tendency to follow trends.
A correlation analysis was performed to determine whether there is a quantitative agreement between the variables. The values of the correlation analysis (Table 1) indicate that all of the correlation coefficients have a value greater than 0.3, with the existence of a statistically significant mutual relationship between all groups of questions (p-value=0.01) (Coakes, 2013).
Table 1. Correlation matrix
	Construct
	Tangibility
	Reliability
	Readiness
	Assurance
	Empathy

	Tangibility
	1
	
	
	
	

	Reliability
	,438**
	1
	
	
	

	Readiness
	,355**
	,585**
	1
	
	

	Assurance
	,285**
	,484**
	,525**
	1
	

	Empathy
	,464**
	,546**
	,560**
	,593**
	1


** Correlation is significant at the 0.01 level
After carrying out research, the obtained results were analysed with Exploratory Factor Analysis (EFA), Table 2. For exploratory factor analysis, Bartlett's test values were calculated, which is (X2=1740.699, df= 300, p<0.001), which indicates that there is interdependence between the observed variables, which is why the application of factor analysis is justified. It also confirms the value of the KMO indicator, which is 0.860, which is considered a good value for applying factor analysis.
EFA is considered an extremely useful technique for reducing the amount of data and finding a way to reduce this initial amount of data using a smaller number of factors or components (Hair, 1998). This is done in a way that makes it possible to find clusters or groups in the intercorrelations of a set of variables. This research eliminated only one unrelated and cross-loading item from the first factor to identify the basic item structure.
Table 2. Factor loadings for digital platform
	Tangibility
	Reliability 
	Readiness 
	Assurance 
	Empathy

	Questions
	Factor loading
	Questions
	Factor loading
	Questions
	Factor loading
	Questions
	Factor loading
	Questions
	Factor loading

	TAN1
	,705
	REL2
	,665
	READ1
	,564
	ASS1
	,764
	E1
	,773

	TAN2
	,466
	REL3
	,703
	READ2
	,677
	ASS2
	,673
	E2
	,507

	TAN3
	,722
	REL4
	,750
	READ3
	,778
	ASS3
	,569
	E3
	,623

	TAN4
	,589
	REL5
	,712
	READ4
	,695
	ASS4
	,832
	E4
	,782

	TAN5
	,543
	REL6
	,633
	
	
	
	
	E5
	,649

	
	
	
	
	
	
	
	
	E6
	,741

	
	
	
	
	
	
	
	
	
	

	Eigenvalue
	1.747
	Eigenvalue
	2.536
	Eigenvalue
	1.865
	Eigenvalue
	2.052
	Eigenvalue
	2.824

	Variance explained %
	37.554
	Variance explained %
	42.268
	Variance explained %
	46.625
	Variance explained %
	51.307
	Variance explained %
	47.069


Exploratory factor analysis resulted in the discovery of five factors. The resulting composition of factors explains 28.22% of the variance in the sample.
Table 2 presents the results of the EFA analysis related to the measuring instrument for quality variables in online higher education through factors such as tangibility, reliability, readiness, assurance of digital platforms, and empathy in their use. Factor loading coefficients of all observed items are greater than 0.6. The only exception was located within the factor "Tangibility", where the following item TAN2 is below the recommended values.
Also, the EFA analysis (see Table 2) confirmed that within the factors of quality variables in online higher education, each item is within the given factor, while two items from the "Empathy" factor were extracted in separate factors. As a consequence, these two questions have been excluded from the questionnaire. Based on the obtained results of the EFA analysis, it is possible to access further statistical analysis in order to confirm the mutual influence of quality factors in online higher education, which will be the subject of future research directions.
CONCLUSIONS
These studies provide a deeper insight into the dynamics of online higher education in the age of Industry 4.0. Emphasizing the interdependence of the identified variables, the research lays the foundation for further research and development of quality improvement strategies. It is crucial to emphasize that these results can be used as a starting point for the development of specific initiatives and policies aimed at improving the quality of digital educational platforms. The integration of tangibility, reliability, readiness, safety and empathy as key elements in the development and evaluation of digital platforms is the basis for creating educational frameworks that are appropriate for Industry 4.0 and contribute to the construction of fundamental elements for Society 5.0.
This paper provides a basis for future research efforts aimed at a deeper understanding of quality dynamics in digital educational environments, taking into account the comprehensiveness and interconnectedness of the identified variables. The results of the research provide a clear confirmation that all the identified variables are interdependent in the context of online higher education. This dependence indicates the importance of a comprehensive approach to the study of the quality of digital platforms, with special emphasis on tangibility, reliability, readiness, security of digital platforms and empathy in their use. This interconnection of variables indicates the complexity of the digital environment in higher education and the need to integrate all aspects in order to achieve optimal quality. Understanding this dependence allows us to construct effective strategies for improving the quality of digital platforms, taking into account the mutual influence of various factors.
Research can also be extended to other universities in Serbia, both state and private, which would increase the number of respondents. Additional comparisons with universities in the region would add value and validity to the results, which gives room for future research. Also, further research can be deepened by analysing the impact and effectiveness of the application of certain digital platforms (e.g. Moodle, Temas or Zoom) in HEIs and quality dimensions.
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