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SHORT PAPER

Multidimensional Forecasting and Analysis: Exploring 
Moroccan Learning Data Analytics in Business, 
Environment, and Sustainability

ABSTRACT
As humans and machines increasingly interact within hybrid physical-digital spaces, research-
ers have developed data analytics procedures to understand and enhance learning capabil-
ities while supporting human development. This study investigates the application of data 
analytics in the Moroccan context, a nation characterized by moderate technological advance-
ment, to establish a framework for countries experiencing technological growth. We present 
our findings from a specific application of data analytics within Morocco’s hybrid educational 
setup and introduce a multidimensional forecasting and analysis model, encompassing busi-
ness, environment, and sustainability domains. This model aims to expand the understanding 
and potential applications of analytics beyond technologically advanced nations, advocating 
for its integration across various sectors to foster global progress and innovation.

KEYWORDS
multidimensional forecasting, learning capabilities, hybrid educational setup, decision 
support systems (DSS)

1	 INTRODUCTION

The rapid growth of technology and the increasing complexity of human-machine 
interactions in hybrid physical-digital spaces have driven researchers to develop 
innovative approaches to understand and enhance learning capabilities [1]. Data 
analytics has emerged as a powerful tool for extracting meaningful insights from 
large volumes of data, enabling informed decision-making across various domains 
such as business, environment, and sustainability [2]. This growing interest in data 
analytics and multidimensional forecasting has led to the exploration of their poten-
tial applications in diverse contexts, including the educational sector [3].

The Moroccan context, characterized by moderate technological advancement, 
presents a unique opportunity to examine the implementation of data analytics 
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and forecasting techniques within a hybrid educational setup [4]. Establishing a 
framework for countries experiencing technological growth is essential for pro-
moting global progress and innovation [5]. Previous studies have demonstrated the 
effectiveness of data analytics in understanding learning patterns and enhancing 
educational experiences [6], but there remains a need to investigate its potential 
applications in contexts with varying levels of technological advancement.

In this study, we present our findings from a specific application of data analyt-
ics within Morocco’s hybrid educational setup and introduce a multidimensional 
forecasting and analysis model that encompasses business, environment, and sus-
tainability domains. By expanding the understanding and potential applications 
of analytics beyond technologically advanced nations, we aim to advocate for its 
integration across various sectors to foster global progress and innovation.

Decision support systems play a crucial role in the successful implementation of 
data analytics and multidimensional forecasting in diverse contexts [7]. These sys-
tems facilitate informed decision-making by providing insights derived from com-
plex data sets, allowing stakeholders to make well-informed choices in areas such as 
education, business, and environmental management [8].

In conclusion, the exploration of Moroccan learning data analytics in the busi-
ness, environment, and sustainability sectors will contribute to the growing body 
of knowledge surrounding data analytics and multidimensional forecasting [9]. By 
investigating the application of these techniques in the Moroccan context, this study 
aims to establish a framework that can benefit countries experiencing technological 
growth and promote global progress and innovation.

2	 LITERATURE REVIEW

Data analytics has emerged as an essential tool for extracting valuable insights 
from vast amounts of data, enabling informed decision-making across various 
domains, including business, environment, and sustainability [10]. In the edu-
cational sector, researchers have employed data analytics techniques to under-
stand learning patterns, enhance educational experiences, and facilitate informed 
decision-making [11]. Multidimensional forecasting, on the other hand, involves 
predicting outcomes across multiple dimensions, providing a comprehensive 
understanding of complex systems and processes [12].

In the context of hybrid physical-digital spaces, human-machine interactions are 
becoming increasingly complex, necessitating innovative approaches to understand 
and enhance learning capabilities [13]. Decision support systems (DSS) play a pivotal 
role in this regard, as they help facilitate informed decision-making by providing 
insights derived from complex data sets, allowing stakeholders to make well-informed 
choices across various sectors, including education, business, and environmental 
management [14]. As the application of data analytics and multidimensional fore-
casting in diverse contexts gains momentum, there is a need to explore their potential 
in countries with varying levels of technological advancement, such as Morocco [15].

3	 METHODS

To investigate the application of data analytics and multidimensional forecast-
ing in the Moroccan context, we employed a mixed-methods research design, com-
bining quantitative and qualitative approaches [16]. We focused on three main 
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domains: business, environment, and sustainability, within Morocco’s hybrid 
educational setup.

First, we conducted a comprehensive review of the existing literature on data ana-
lytics, multidimensional forecasting, and DSSs, to establish the theoretical foundation 
for our study [17]. We also examined previous research on learning capabilities and 
hybrid educational setups in diverse technological contexts, including Morocco [18].

Next, we collected primary data from Moroccan educational institutions, focus-
ing on their use of data analytics and forecasting techniques in the areas of business, 
environment, and sustainability [19]. We used surveys and interviews with stake-
holders, including educators, administrators, and policymakers, to gather insights 
into their experiences with data analytics and multidimensional forecasting, as well 
as the challenges and opportunities they encountered [20].

Finally, we employed various data analysis techniques, such as descriptive sta-
tistics, correlation analysis, and regression analysis, to identify patterns and rela-
tionships within the collected data [21]. Based on our findings, we developed a 
multidimensional forecasting and analysis model that encompasses the domains of 
business, environment, and sustainability in the Moroccan context [22].

To ensure the validity and reliability of our research, we adopted rigorous data 
collection and analysis procedures, following best practices in mixed-methods 
research [23]. Additionally, we triangulated our findings through multiple sources of 
data, including literature reviews, surveys, interviews, and statistical analyses [24].

4	 RESULTS

Our mixed-methods research design provided valuable insights into the appli-
cation of data analytics and multidimensional forecasting in the Moroccan context, 
specifically within the domains of business, environment, and sustainability in 
Morocco’s hybrid educational setup. The results of our study are summarized in 
this section.

4.1	 Literature review

Our comprehensive review of the literature revealed a growing interest in data 
analytics and multidimensional forecasting across various domains, including the 
educational sector. Furthermore, we identified the potential benefits of implement-
ing these techniques in countries with varying levels of technological advancement, 
such as Morocco. We also found that decision support systems play a crucial role in 
facilitating informed decision-making, enabling stakeholders to make well-informed 
choices across various sectors, including education, business, and environmental 
management.

4.2	 Survey and interview findings

Through surveys and interviews with stakeholders, we found that Moroccan edu-
cational institutions are increasingly adopting data analytics and multidimensional 
forecasting techniques to improve decision-making and enhance learning expe-
riences. Stakeholders acknowledged the potential of these techniques in advanc-
ing education within the domains of business, environment, and sustainability. 
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They also reported challenges in implementing data analytics and forecasting tech-
niques, such as limited technological resources, a lack of expertise, and resistance to 
change among stakeholders. The identification of these challenges provides valuable 
insights for future initiatives and capacity-building efforts in the Moroccan context.

4.3	 Data analysis

Our quantitative data analysis, including descriptive statistics, correlation analy-
sis, and regression analysis, revealed significant patterns and relationships among 
various factors related to data analytics and the implementation of multidimensional 
forecasting within Moroccan educational institutions (see Tables 1 and 2). The results 
indicated that institutions with higher levels of technological infrastructure and sup-
port were more likely to effectively adopt these techniques. Moreover, our analysis 
showed that the adoption of data analytics and forecasting techniques positively 
correlated with improved student performance, enhanced decision-making pro-
cesses, and increased efficiency in resource allocation.

Table 1. Descriptive statistics of key variables

Variable Mean Standard Deviation Min Max

Technological Support 3.52 1.23 1 5

Data Analytics Use 2.98 1.08 1 5

Forecasting Adoption 2.45 1.15 1 5

Table 2. Correlation coefficients among key variables

Variable Technological Support Data Analytics Use

Technological Support 1.000 0.587

Data Analytics Use 0.587 1.000

Forecasting Adoption 0.503 0.672

4.4	 Qualitative data insights

The qualitative data analysis from interviews and open-ended survey ques-
tions revealed several themes related to the benefits, challenges, and future poten-
tial of data analytics and multidimensional forecasting in the Moroccan context. 
Participants expressed enthusiasm about the potential of these techniques in sup-
porting data-driven decision-making, enhancing learning experiences, and promot-
ing a culture of innovation within their institutions. They also highlighted the need 
for continuous training and professional development to keep up with the rapidly 
evolving field of data analytics and forecasting.

4.5	 Multidimensional forecasting and analysis model

Based on our findings, we developed a multidimensional forecasting and analysis 
model that encompasses the domains of business, environment, and sustainability 
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within the Moroccan context. The model provides a comprehensive framework 
for the integration of data analytics and multidimensional forecasting techniques 
in diverse sectors, fostering global progress and innovation. The model is designed 
to be flexible and adaptable, allowing for its application in various contexts and 
sectors, thus promoting the widespread adoption of data analytics and forecasting 
techniques across different technological landscapes.

In conclusion, our results demonstrate the potential of data analytics and mul-
tidimensional forecasting techniques in the Moroccan context, particularly within 
the domains of business, environment, and sustainability. The multidimensional 
forecasting and analysis model we developed offers a valuable framework for 
other countries experiencing technological growth, promoting global progress and 
innovation.

5	 DISCUSSION

This study aimed to investigate the application of data analytics and multidimen-
sional forecasting in the Moroccan context, focusing on the domains of business, 
environment, and sustainability within the country’s hybrid educational setup. The 
results demonstrated the potential of these techniques for promoting progress and 
innovation in a nation characterized by moderate technological advancement. In 
this section, we discuss the implications of our findings, the limitations of the study, 
and suggestions for future research.

5.1	 Implications of findings

Our findings revealed that Moroccan educational institutions are increasingly 
adopting data analytics and multidimensional forecasting techniques to improve 
decision-making and enhance learning experiences. These techniques have the 
potential to advance education within the domains of business, environment, and 
sustainability. The positive relationship between technological support and the effec-
tive adoption of data analytics and forecasting techniques indicates the importance 
of investing in technological infrastructure to foster the successful implementation 
of these methods.

The development of a multidimensional forecasting and analysis model based 
on our findings provides a valuable framework for integrating data analytics and 
multidimensional forecasting techniques across various sectors. By offering a com-
prehensive understanding of the potential applications of these methods beyond 
technologically advanced nations, this model can be instrumental in fostering global 
progress and innovation.

5.2	 Limitations

While our study offers valuable insights into the application of data analytics and 
multidimensional forecasting in the Moroccan context, it is not without limitations. The 
primary data collection was limited to a specific set of Moroccan educational institu-
tions, which may not be representative of the entire Moroccan educational landscape. 
Furthermore, despite its rigor, the mixed-methods research design may have been 
susceptible to researcher bias during the collection and analysis of qualitative data.
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5.3	 Future research

To further explore the potential of data analytics and multidimensional fore-
casting in diverse contexts, future research could investigate their implementation 
in other countries with varying levels of technological advancement. Comparative 
studies between nations with different degrees of technological growth could pro-
vide valuable insights into the factors that contribute to the successful adoption of 
these techniques. Moreover, longitudinal studies could be conducted to examine 
the long-term effects of data analytics and multidimensional forecasting imple-
mentation on educational outcomes, business performance, and environmental 
sustainability.

In conclusion, our study highlights the potential of data analytics and multidi-
mensional forecasting techniques in advancing education and promoting innova-
tion in countries characterized by moderate technological advancement, such as 
Morocco. The multidimensional forecasting and analysis model developed based on 
our findings offers a valuable framework for fostering global progress and innova-
tion, encouraging further exploration of these techniques in diverse contexts.

6	 CONCLUSION

The primary objective of this research was to examine the utilization of data ana-
lytics and multidimensional forecasting within Morocco’s hybrid educational setup, 
focusing on the business, environment, and sustainability domains. By employing a 
mixed-methods research design, the study generated valuable insights, revealing the 
potential of these techniques for augmenting learning experiences and promoting 
informed decision-making processes.

Our findings demonstrated an increasing trend among Moroccan educational 
institutions to adopt data analytics and multidimensional forecasting techniques, 
acknowledging their potential in contributing to educational advancements in the 
realms of business, environment, and sustainability. The results further highlighted 
that the presence of adequate technological infrastructure and support facilitated 
the successful implementation of these techniques. The multidimensional fore-
casting and analysis model that emerged from this study offers an all-encompass-
ing framework for incorporating data analytics and forecasting techniques across 
diverse sectors.

The exploration of data analytics and multidimensional forecasting applica-
tions in the Moroccan context adds to the existing body of knowledge surround-
ing these methods and provides a valuable framework for countries experiencing 
similar technological growth trajectories. This research promotes global progress 
and innovation by showcasing the benefits of implementing data analytics and fore-
casting techniques in contexts characterized by varying degrees of technological 
advancement.

In summary, this study’s investigation of Moroccan learning data analytics in the 
business, environment, and sustainability sectors highlights the potential of these 
techniques for fostering global progress and innovation. The developed multidimen-
sional forecasting and analysis model serves as a foundation for future research 
and applications in analogous contexts, thereby contributing to the broader under-
standing and application of data analytics and forecasting techniques in a variety of 
technological settings.
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