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Abstract:

The integration of specialized digital tools into STEM education is pivotal for developing
structured problem-solving skills. This article argues that Microsoft Access, when
conceptualized beyond a mere database application and integrated with modern cloud
ecosystems, transforms into a powerful pedagogical platform. It fosters logical thinking,
data literacy, and collaborative problem-solving—competencies aligned with
contemporary educational goals highlighted in research on activity-based mathematics
education. The study analyzes the pedagogical rationale for using Access to teach
structured data organization and relational logic. It then details the transformative
potential unlocked by its integration with cloud technologies, specifically the Microsoft
365 suite and the Power Platform (Power Apps, Automate, BI), which enable ubiquitous
collaboration, real-world project simulation, and seamless connection to data
visualization tools. The paper presents a practical framework for curriculum integration,
proposing sample project-based learning modules. Finally, it discusses future
perspectives involving Al and concludes that cloud-integrated Access serves as a vital
bridge between fundamental computational thinking and the advanced digital skills
required in the modern workforce, thereby proposing a replicable model for modernizing
STEM and data literacy curricula.

Keywords: Microsoft Access, cloud computing in education, data literacy, project-based
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1. Introduction

The cultivation of mathematical and computational thinking is a cornerstone of modern
education. Contemporary pedagogical research emphasizes the effectiveness of
alternative methods and activity-based learning in enhancing conceptual understanding
and problem-solving skills in subjects like geometry and mathematics (Aliyev et al., 2023;
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Araszaze, 2014). Parallel to this, the strategic integration of information and
communication technologies (ICT) is recognized for creating more interactive, visual, and
student-centered learning environments, as seen in initiatives like "Living Geometry"
(Aghazade & Haziyeva, 2022). Within this context, Microsoft Access emerges not merely
as a software tool for database management but as a potent pedagogical instrument. Its
core functionality —requiring users to structure data, define logical relationships, and
extract meaning through queries—directly cultivates the structured, analytical thought
processes fundamental to both scientific inquiry and digital literacy. This article posits
that the educational value of Access is profoundly amplified by its evolution from a
standalone desktop application to a component integrated within cloud-based
ecosystems. This integration addresses key pedagogical challenges related to
collaboration, accessibility, and real-world relevance. The purpose of this study is to
comprehensively analyze the dual pillars of Access's educational value: its inherent
pedagogical benefits for developing logical reasoning and its exponentially expanded
potential through integration with modern cloud technologies like Microsoft 365 and the
Power Platform.

2. Literature Review

Existing literature firmly establishes the value of activity-based learning and technology
integration in STEM education. Research demonstrates that alternative problem-solving
methods in geometry improve deep conceptual understanding (Aliyev et al., 2023), while
active learning strategies are crucial for student engagement (Arasage, 2014). The
challenges and potentials of using ICT to make subjects like geometry more dynamic and
accessible are also documented.

In the broader field of educational technology, scholarly work supports the
pedagogical principles underpinning Access's use. Project-Based Learning (PBL) is
widely shown to improve learning outcomes by anchoring education in real-world,
complex problems (Guo et al., 2020). The development of computational thinking—
encompassing problem decomposition, pattern recognition, and algorithmic design —is
identified as a critical 21st-century skill, and database design courses are effective venues
for its cultivation (Hwang, Chiu & Chen, 2015; Konecki, 2020). Furthermore, cloud-based
collaboration tools have been analyzed for their positive impact on student engagement
and group workflow dynamics (Gyasi & Zheng, 2020).

However, a gap exists in literature that specifically examines Microsoft Access
through this integrated pedagogical and technological lens. While database education is
discussed, and cloud tools are analyzed, few studies connect the foundational data
modeling skills taught by Access with the transformative, collaborative, and scalable
capabilities provided by its modern cloud integration, particularly within the specific
context of the Microsoft Power Platform. This article seeks to address this gap by
synthesizing these areas.
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3. Research Framework and Analytical Approach

This study is based on a qualitative and conceptual research design aimed at synthesizing
pedagogical theory, software functionality, and technological integration pathways to
construct a practical framework for educators. The analysis does not rely on empirical
data collection but on a structured examination of three core domains:

e Pedagogical Domain: The core functions of Microsoft Access (data normalization,
relational modeling, SQL/QBE query writing) were analyzed to deconstruct how
they map to and foster specific cognitive skills such as logical structuring,
abstraction, and algorithmic thinking. This analysis is grounded in established
educational frameworks, notably Project-Based Learning (PBL) and
computational thinking principles.

e Technological Domain: The functional links between Microsoft Access and the
broader Microsoft cloud ecosystem (specifically Microsoft 365, Azure data
services, and the Power Platform —Dataverse, Power Apps, Power Automate,
Power BI) were examined. This involved analyzing how cloud integration
transforms the tool's capabilities in terms of collaboration, scalability, and
extended application development.

e Synthesis and Model Development: Insights from the pedagogical and
technological analyses were synthesized to develop a coherent, practical
framework for curriculum integration. This framework includes phased project
modules that demonstrate how foundational skills taught via Access can be
leveraged within the advanced, cloud-based ecosystem.

3.1 Limitations of the Approach

The primary limitation of this study is its conceptual nature. While it provides a robust
analytical framework and practical recommendations, these proposals require empirical
validation through future implementation research in classroom settings. The model's
effectiveness may also be influenced by variables such as institutional access to
technology, educator proficiency, and student prior knowledge.

4. Results and Discussion

The dual role of Access as a foundational tool and a cloud gateway is summarized in
Table 1, which frames the subsequent discussion.
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Table 1: The Dual Pedagogical and Technological
Roles of Microsoft Access in Cloud-Integrated Education
Pedagogical Domain

Technological/Cloud Integration Resulting Pedagogical
(Foundational Skill gica . e5 g 598
(Transformative Multiplier) Benefit
Development)
Authentic, team-based
Structured Thinking;: Collaboration & Accessibility: . ’
. . . . . project development; 21st-
Entity-relationship modeling, Cloud storage (SharePoint/Azure), .
.. . . . century communication
data normalization. real-time multi-user editing. .
skills.
Application Development:
Algorithmic Thinking: ppication Development Increased motivation;

Creating functional mobile/web bridges abstract design

and tangible output.

Problem decomposition

through SQL/QBE queries. interfaces from database schema using

Power Apps.
Systems Analysis: Workflow & Visualization: Holistic "data value chain"
Translating a complex problem | Process automation with Power experience (collection,
domain into logical data Automate; data dashboards with analysis, visualization,
structures. Power BIL. action).

As conceptualized in Table 1, the analysis reveals that Microsoft Access possesses
significant yet underutilized pedagogical value... This integrated value is operationalized
through a three-phase, project-based learning module, as visualized in Figure 1.

Figure 1: The three-phase pedagogical framework for cloud-integrated database education

“1. FOUMDATION PHASE™

- ¥
-~
i

!
Analyze & Design
Cloud-Hozted Databaze

J

“7. APPLICATION PHASE™
Feeds in tu.next oycle

Develop Interactive
Maobile App with Power Apps

l

3. ANALYSIS PHASE™
|

,

"
kY

Analyze with Power Bl &
Automate with Power Auton

European Journal of Education Studies - Volume 13 | Issue1 | 2026 253


about:blank
about:blank
about:blank
about:blank
about:blank

Monsum Adil oglu Alishov
THE POSITIVE IMPACT OF MICROSOFT ACCESS IN EDUCATION AND ITS INTEGRATION
WITH CLOUD TECHNOLOGIES: AN ACTIVITY-ORIENTED PEDAGOGICAL APPROACH

As illustrated in Figure 1, the pedagogical framework commences with a Foundation
Phase, where students learn to design normalized relational databases, thereby instilling
structured, logical, and algorithmic thinking. The process requires deconstructing a
complex problem domain, such as managing a library or a small business inventory.
Students identify key entities (e.g., Books, Authors, Members), define their attributes
with appropriate data types, and establish precise logical relationships (e.g., one-to-
many, many-to-many). This exercise is a practical application of systems thinking and
abstraction, moving from a vague real-world scenario to a rigorously defined data model.
Subsequently, querying this database, whether through Query-By-Example (QBE) or
Structured Query Language (SQL), demands translating a natural language question
(e.g., “Which books are currently checked out and overdue?”) into a precise, stepwise
logical sequence. This process directly fosters algorithmic thinking and problem
decomposition—skills aligned with core STEM competencies (Aliyev et al., 2023; Konecki,
2020). The subsequent phases, Application & Interaction and Analysis, Automation &
Insights, leverage cloud integration to extend learning into collaborative, real-world
applications, as detailed in Figure 2.

Figure 2: Functional breakdown of the Application &

Interaction Phase and the Analysis, Automation & Insights Phase
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As Figure 2 illustrates, the true pedagogical revolution occurs when Access is
liberated from the confines of a standalone desktop application and integrated into a
cloud ecosystem, primarily the Microsoft 365 and Power Platform suite. This integration
acts as a powerful multiplier of its educational impact. First, cloud storage via SharePoint
or Azure transforms database projects from isolated individual assignments into
collaborative, team-based endeavors. Multiple students can contribute to a single data
model from different locations in real-time, mirroring modern professional workflows
and breaking down the artificial isolation of the computer lab. This naturally cultivates
essential 21st-century skills in digital communication, version management, and
collaborative project execution (Viteli 2021; Voogt & Roblin, 2012). Second, the
connection to the Power Platform dramatically expands the scope and visibility of
student work. By linking an Access database to Power Apps, students can seamlessly
transform their backend data structure into a functional, mobile-friendly web or
application interface without writing complex code. This bridge between data
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architecture and user experience provides a tangible and motivating payoff for sound
database design. Furthermore, integrating with Power BI allows students to create
dynamic dashboards and visualizations from their data, teaching them how to derive and
communicate insights. Using Power Automate to create simple workflows (e.g., sending
an automatic confirmation email upon a new record entry) introduces them to process
automation. Together, these tools expose learners to the complete "data value chain"—
from collection and storage to analysis, visualization, and automated action.

This technological integration is not merely a technical upgrade but a profound
pedagogical alignment. The complex, realistic projects enabled by this cloud ecosystem
are the epitome of Project-Based Learning (PBL), a methodology proven to enhance
student engagement, depth of understanding, and knowledge retention (Guo et al., 2020).
The necessity to manage a shared cloud resource, define clear roles within a team, and
deliver a multi-faceted solution (database + app + dashboard) creates an authentic and
challenging learning environment. This moves the use of technology in education well
beyond its traditional role as a presentation aid or a simple skill-drill platform, as noted
in earlier discussions on ICT in teaching. Instead, it positions the technology itself as the
constructive environment where active learning, collaboration, and higher-order
thinking coalesce. The cloud-integrated Access platform thus becomes a microcosm of
the digital workplace, preparing students not just with specific software skills, but with
the adaptive problem-solving and digital fluency required for their future careers.

5. Recommendations

The transformative potential of Microsoft Access in education, particularly when
integrated with cloud technologies, necessitates a strategic shift in how the tool is
perceived and implemented within educational settings. Moving beyond its conventional
role requires deliberate action from curriculum designers, educators, and institutional
leadership. The following recommendations outline a coherent pathway for this
evolution, focusing on curricular repositioning, pedagogical methodology, and essential
support structures.

A foundational step involves a fundamental reframing of Microsoft Access within
academic programs. Rather than being siloed as a discrete software skill in introductory
computer courses, Access should be strategically positioned as the cornerstone of a
broader digital literacy and problem-solving module. Its primary educational value lies
in teaching the principles of structured data modeling, relational logic, and the
transformation of data into actionable information. Consequently, it finds a natural home
in curricula centered on computational thinking, business informatics, scientific data
management, and STEM project labs. In this context, proficiency in Access is not the end
goal but the foundational competence that enables more advanced work, serving as the
critical link between raw data and the powerful, low-code development and analysis
tools of the modern cloud ecosystem.
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Building upon this reframed purpose, the pedagogical approach must
unequivocally adopt a cloud-first strategy. Educational institutions should leverage their
existing Microsoft 365 for Education licenses to their fullest extent. From the inception of
any student project, the database should be conceived, built, and stored within the cloud
environment, for instance, using SharePoint or Azure-based backend. This foundational
choice immediately unlocks the core advantages discussed: it enables real-time, multi-
user collaboration on a single data model, mirroring professional workflows; it ensures
universal accessibility from any device, fostering flexibility; and most importantly, it
seamlessly connects the student’s work to the integrated services of the Power Platform.
Designing projects with cloud-native collaboration as a default condition shifts the
learning experience from individual assignment completion to authentic team-based
project development.

The most effective method to operationalize this cloud-integrated approach is
through the design and implementation of phased, capstone-style project modules.
Learning should be structured around a single, escalating real-world scenario that
progresses through the complete data solution lifecycle. A comprehensive example might
begin with aFoundation Phase, where students analyze requirements and
collaboratively build a normalized, cloud-hosted database for a university research
symposium, defining tables for Presenters, Sessions, Attendees, and Reviews. This builds
their systems analysis and data architecture skills. The project then advances to
an Application and Interaction Phase, where students use Power Apps to create a
professional mobile application for symposium attendees. This app would allow users to
browse the session schedule, build a personal agenda, and submit feedback forms, with
all data flowing directly into the Access tables. This phase demonstrates the tangible
utility of a well-designed database. Finally, in the Analysis, Automation, and Insight
Phase, students utilize Power BI to develop an interactive dashboard for the event
organizers, visualizing attendance metrics, session popularity, and feedback scores.
Concurrently, they can employ Power Automate to design workflows, such as
automatically sending a personalized thank-you email with a session summary to each
attendee after the event concludes. This end-to-end project encapsulates the full journey
from data structure to user interface, business intelligence, and automated process.

Ultimately, the success of this integrated model is wholly dependent on
comprehensive and forward-looking teacher professional development. Investment in
training must extend far beyond traditional Microsoft Access software instruction. The
critical need is for professional development that focuses on the connective fabric of the
Microsoft cloud ecosystem. Educators require training that illuminates how Dataverse
serves as a data hub, how Power Apps can be rapidly prototyped from a database
schema, how Power Automate can model business logic, and how Power BI turns stored
data into compelling narratives. Furthermore, this training should encompass
pedagogical strategies for scaffolding these technologies within project-based learning
frameworks, managing collaborative cloud-based student teams, and designing
assessment rubrics that value the process of systems thinking and integration as much as
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the final technical product. Equipping educators with this holistic understanding is the
essential catalyst for transforming these recommendations from theory into sustained,
impactful classroom practice.

6. Conclusion and Future Directions

The framework presented carries significant implications for multiple stakeholders in
education. For policymakers and curriculum developers, it provides a compelling case
for modernizing digital literacy mandates to include data-centric problem-solving and
cloud collaboration, moving beyond basic office suite proficiency. For teacher training
programs, it underscores an urgent need to shift professional development from isolated
software training to holistic "ecosystem fluency," empowering educators to design
learning experiences that mirror integrated technological environments.

The primary limitation of this conceptual study is the need for empirical
validation. Future research should implement the proposed phased modules in
classroom settings, employing mixed methods to measure their impact on specific
learning outcomes, such as gains in computational thinking, collaborative skills, and
student motivation.

Looking ahead, the trajectory points towards the convergence of low-code
platforms and generative Artificial Intelligence (AI). Tools like Microsoft 365 Copilot
could soon allow students to use natural language to generate query drafts, create app
prototypes, or summarize data trends within this very ecosystem. This evolution will
turther lower technical barriers, allowing learners to focus even more intensely on higher-
order strategic thinking, ethical data design, and critical interpretation —skills that will
define success in an Al-augmented workforce. Thus, the Access-to-Cloud pathway is not
a static solution but an evolving platform, poised to remain at the forefront of connecting
foundational education with frontier digital competencies.

Creative Commons License Statement

This research work is licensed under a Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International License. To view a copy of this license, visit
https://creativecommons.org/licenses/by-nc-nd/4.0. To view the complete legal code, visit
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode.en. Under the terms of this
license, members of the community may copy, distribute, and transmit the article,
provided that proper, prominent, and unambiguous attribution is given to the authors,
and the material is not used for commercial purposes or modified in any way. Reuse is
only allowed under the terms of the Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International License.

Conflict of Interest Statement
The authors declare no conflicts of interest.

European Journal of Education Studies - Volume 13 | Issue 1 | 2026 257


about:blank
about:blank
about:blank
about:blank
about:blank
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode.en

Monsum Adil oglu Alishov
THE POSITIVE IMPACT OF MICROSOFT ACCESS IN EDUCATION AND ITS INTEGRATION
WITH CLOUD TECHNOLOGIES: AN ACTIVITY-ORIENTED PEDAGOGICAL APPROACH

About the Author

Prof. Dr. Monsum Adil oglu Alishov is a faculty member in the Department of
Informatics, Faculty of Applied Mathematics, Baku State University (BSU). His research
interests focus on the integration of computer technology into mathematics education.
He specializes in issues related to the integrated teaching of mathematics and computer
science, particularly the pedagogical use of programming languages in informatics
education.

ORCID: https://orcid.org/0009-0006-5954-651X

References

D)

2)

3)

4)

5)

6)

7)

8)

9)

Aghazade, S., & Haziyeva, S. (2022, November). Current Problems of Living
Geometry in Grades 10-11. In Proceedings of International Scientific and Technical
Conference" Modern Problems and development outlooks of Power Engineering
(pp- 17-18).

Aliyev, S. J., Heydarova, M. N., & Aghazade, S. M. (2023). Solving geometry
problems by alternative methods in mathematics education. European Journal of
Pure and Applied Mathematics, 16(2), 1110-1117.
https://doi.org/10.29020/nybg.ejpam.v16i2.4721

Guo, P., Saab, N., Post, L. S., & Admiraal, W. (2020). A review of project-based
learning in higher education: Student outcomes and measures. International
journal of educational research, 102. https://doi.org/10.1016/j.ijer.2020.101586
Gyasi, J. F., & Zheng, L. (2020, November). Discovering the Relationships Between
Uncertainty Utterances and Knowledge Building in Cross-culture Online
Collaborative Learning. In International Conference on Computers in Education.
Retrieved from https://library.apsce.net/index.php/ICCE/article/view/4052
Hwang, G.]., Chiu, L. Y., & Chen, C. H. (2015). A contextual game-based learning
approach to improving students' inquiry-based learning performance in social
studies courses. Computers & Education, 81, 13-25.
https://doi.org/10.1016/j.compedu.2014.09.006

Konecki, M. (2020, September). Impact of distance learning on motivation and
success rate of students during the COVID-19 pandemic. In 2020, 43rd International
Convention on Information, Communication and Electronic Technology (MIPRO) (pp.
813-817). IEEE. https://doi.org/10.23919/MIPRO48935.2020.9245406

Microsoft  Azure. (2023). Azure for Education. Retrieved from
https://azure.microsoft.com/en-us/free/students/

Microsoft Education. (2023). Office 365 Education plans and pricing. Retrieved
from https://www.microsoft.com/en-us/education/products/office

Viteli, J. (2021). Self-assessment tools for managing digitalisation at school—
Opeka, Oppika and Ropeka (OOR) Erika Tanhua-Piiroinen. Media Education at
the Top, 15.

European Journal of Education Studies - Volume 13 | Issue1 | 2026 258


about:blank
about:blank
about:blank
about:blank
about:blank
https://orcid.org/0009-0006-5954-651X
https://doi.org/10.29020/nybg.ejpam.v16i2.4721
https://doi.org/10.1016/j.ijer.2020.101586
https://library.apsce.net/index.php/ICCE/article/view/4052
https://doi.org/10.1016/j.compedu.2014.09.006
https://doi.org/10.23919/MIPRO48935.2020.9245406
https://azure.microsoft.com/en-us/free/students/
https://www.microsoft.com/en-us/education/products/office

Monsum Adil oglu Alishov
THE POSITIVE IMPACT OF MICROSOFT ACCESS IN EDUCATION AND ITS INTEGRATION
WITH CLOUD TECHNOLOGIES: AN ACTIVITY-ORIENTED PEDAGOGICAL APPROACH

10) Voogt, J., & Roblin, N. P. (2012). A comparative analysis of international
frameworks for 21st century competences: Implications for national curriculum
policies. Journal of Curriculum Studies, 44(3), 299-321.
https://doi.org/10.1080/00220272.2012.668938

11) Arazage, II. M. (2014). Opranmsanus akTMBHOIO YYeHMS Y4YaIlUIXCs IIpU
M3y4eHN! HeKOTOPBIX TeM Kypca MaTeMaTUKM OCHOBHOM IIIKOABL. Mo0a04011
yuensy, (7), 1-5.

European Journal of Education Studies - Volume 13 | Issue1 | 2026 259


about:blank
about:blank
about:blank
about:blank
about:blank
https://doi.org/10.1080/00220272.2012.668938

