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ABSTRACT

The rapid growth of educational technology has encouraged teachers, students, schools, and higher
education institutions to rely on online platforms for teaching, learning, communication, collaboration, and
information management. This study examines the role of Google Services as digital tools that support the
management of educational information, particularly in relation to learning materials, academic searching,
communication, collaboration, and student learning activities. Using a narrative literature review approach,
this study discusses selected Google-based tools, including Google Scholar for academic information
retrieval, Google Classroom as a learning management system, Google Docs, Google Sheets, and Google
Slides for document creation and collaboration, Google Meet for online communication, and Google Drive
for cloud storage and document management. The review indicates that Google Services offer several
benefits in educational settings, including easier access to learning materials, real-time collaboration,
flexible online learning, improved academic searching, and more efficient management of teaching and
learning processes. However, the use of Google Services also presents several challenges, including
dependence on internet connectivity, data privacy and security concerns, information overload, limited
interaction in online learning, and reliance on proprietary platforms. Overall, Google Services can support
educational information management when used effectively and responsibly. Therefore, educational
institutions should strengthen digital literacy, data governance, offline learning support, and teacher
readiness to ensure that Google-based tools are used meaningfully in digital education environments.
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INTRODUCTION

A Management Information System (MIS) supports organizational decision-making by collecting, storing,
managing, and distributing information for operational and strategic purposes. In education, MIS is not
limited to administrative records; it also supports teaching, learning, communication, assessment,
collaboration, and the secure management of academic information. Within this context, Google Services
can be viewed as part of an educational MIS because they help teachers, students, and institutions organize,
access, share, and use information more efficiently (El-Ebiary et al., 2023).

Google Classroom enables teachers to manage learning materials, assignments, feedback, and student
submissions in a single digital environment. Google Drive, Docs, Sheets, and Slides support document
storage, sharing, editing, and collaborative work, while Google Meet enables synchronous online
communication. Google Scholar also supports academic searching by helping students and educators locate
scholarly sources. Collectively, these tools form a digital ecosystem that supports educational information
management and learning operations.

Google is one of the world's most influential technology companies. Founded in 1998 by Larry Page and
Sergey Brin, Google operates in the technology and internet services industry (Hall & Hosch, 2025). The
company is widely known for search engine technology, digital advertising, cloud computing, software,
and hardware (Osterloh, 2018). Over time, Google has expanded its services to include Android, Google
Workspace, cloud-based productivity tools, and artificial intelligence solutions (Salas-Pilco et al., 2022).
Google Search also illustrates the role of information management because it uses indexing and algorithmic
relevance to help users retrieve information rapidly from billions of webpages (Schmidt, 2010). Based on
this background, the objectives of this review are:

1. To examine how Google Services can be used as digital educational tools.

2. To discuss the issues and challenges associated with using Google Services for educational
information management.

3. To suggest practical considerations for improving the effective and responsible use of Google
Services in education.

METHODOLOGY

This study adopts a narrative literature review approach to examine the role of Google Services as digital
tools for educational information management. The review synthesizes literature related to Google-based
tools used in teaching, learning, communication, collaboration, information storage, and academic resource
management. The discussion focuses on selected tools, including Google Classroom, Google Meet, Google
Drive, Google Docs, Google Sheets, Google Slides, Google Scholar, cloud computing, and learning
management systems. This approach allows the study to identify the main benefits, challenges, and
operational implications of using Google Services in education. It also enables the discussion to move
beyond tool description by linking Google Services to MIS functions and educational operations
management.

Google Services as Educational MIS Tools

Several information management technologies support the use of Google Services in education. These
include cloud storage for storing educational materials, Google Meet for online communication, and
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Google Classroom as a learning management platform for interaction between educators and learners. The
following sections discuss how these technologies contribute to educational information management.

Storage and Computing for Data

Cloud storage and cloud computing refer to the storage and processing of data on remote servers rather
than on users' local devices (Borra, 2024; Sikka & Ojha, 2021). In education, cloud storage enables teachers
and learners to access files from different locations and devices, provided that an internet connection is
available. This reduces the need for institutions to maintain costly local data centres and allows educational
materials to be stored, retrieved, and shared more efficiently.

Cloud computing also supports collaborative learning by allowing students and teachers to work together
in real time even when they are not physically present in the same location (Huang et al., 2013). For
example, online meeting platforms and collaborative whiteboard features allow users to write, draw, and
exchange ideas simultaneously. From an MIS perspective, these functions support information sharing,
learning continuity, and operational flexibility.

Ibrahim (2019) described Google Drive as a platform that enables organizations to upload, create, edit,
share, and retrieve files across multiple devices. Its main advantages include mobility, flexibility, reduced
dependence on physical documents, easier collaboration, faster file searching, and continuous access to
stored materials. For educational institutions, these features support document management and improve
access to teaching and learning resources.

Online Meeting

Google Meet became widely used during the COVID-19 pandemic because it enabled teachers and students
to continue learning when face-to-face classes were disrupted. It remains relevant in open and distance
learning because it allows teaching, consultation, presentation, and group discussion to take place without
geographical limitations (Buchi & Nkechi, 2021). In this sense, Google Meet supports the communication
function of educational MIS.

Learning Management System (LMS)

A Learning Management System (LMS) is a software platform used to plan, deliver, monitor, and assess
the learning process (Buchi & Nkechi, 2021; Furqon et al., 2023). In education, an LMS acts as an
intermediary system that enables teachers and learners to communicate, access materials, submit
assignments, and monitor learning progress. Teachers can upload notes, slides, quizzes, and other learning
resources once, while learners can access them according to their needs.

Previous studies present different perspectives on online learning platforms. Basar et al. (2021) found that
online learning may be less effective than face-to-face learning when interaction between teachers and
learners is limited. Reduced interaction can affect motivation and make group work more difficult. In
contrast, Zheng et al. (2021) reported that many learners accepted online learning and were willing to
continue using it after the pandemic. These mixed findings indicate that the effectiveness of online learning
platforms depends not only on the technology itself but also on learner readiness, teaching strategy,
interaction quality, and institutional support.



Journal of Technology and Operations Management: Vol. 21. (July) 2026: 1-14

Perumal and Jalaluddin (2023) reviewed the use of Google Classroom in English language learning and
found that it can improve writing, speaking, and listening activities through its user-friendly interface,
instant feedback, and organized assignment management. However, the review also emphasized that the
platform's effectiveness depends on internet access, suitable devices, and the digital readiness of teachers
and learners. This reinforces the need to examine Google Classroom not only as a teaching tool but also as
an information management platform within the broader educational ecosystem.

Education Platform

The growth of online and blended learning has increased the importance of digital platforms in education.
Google has developed several services that support accessibility, collaboration, communication, and
information management. This section reviews selected Google Services that are commonly used in
educational settings.

Google Scholar

Google Scholar is widely used by students, researchers, and educators to search for academic resources. It
was developed to support scholarly information retrieval by indexing peer-reviewed articles, theses, books,
conference proceedings, and other academic materials. Compared with a general search engine, Google
Scholar narrows the search environment and helps users locate more relevant academic sources.

The platform allows users to refine search results by author, publication year, citation count, and relevance.
These features help users identify authoritative sources and reduce exposure to irrelevant or unreliable
materials. However, Google Scholar does not eliminate the need for critical evaluation because users must
still assess the quality, relevance, and credibility of the sources they retrieve.

By prioritizing scholarly publications, Google Scholar supports the information retrieval function of
educational MIS. It assists students and educators in locating academic content more efficiently, but its use
should be supported by digital literacy skills. Figure 1 shows a Google Scholar webpage.

= Google Scholar educational technology a
Articles & 0
Any time eook] Educational technology
Since 2025 KL Kumar - 1996 - books.google.com
Since 2024 ... educational technology. Commencing with the first module on Elements of Educational
Since 2021 Technology .. with a module on Frontiers in Educational Technology. It meets the syllabus at most
Custom range. +f Save U Cite Cited by 165 Related articles
Sort by relevance The importance of educational technology in teaching [PDF] cyberleninka.ru
Sort by date S Lazar - ... Research in Science, Engineering and Education, 2015 - cyberleninka.ru
ready for the use of technology in education and whether they are ... and use of educational
Any type technology in the classroom. ... importance and use of educational technology in the classroom. ..
Review articles 77 Save DU Cite Cited by 647 Related articles  All 7 versions 99

Source. Authors’ screenshot from Google Scholar search results for “educational technology”, accessed on June 12, 2026.

Figure 1
Google Scholar Search Results Page for Educational Technology



Journal of Technology and Operations Management: Vol. 21. (July) 2026: 1-14

Google Docs, Sheets and Slides

Google Docs, Sheets, and Slides enable users to create, edit, share, and collaborate on documents,
spreadsheets, and presentations. These tools store files in the cloud, allowing users to access their work
across devices and locations. When offline features are enabled, users can continue working without an
internet connection, and changes are synchronized once connectivity is restored.

In educational settings, these tools support assignments, lesson planning, report writing, group projects,
and collaborative learning. Their real-time editing and version control features reduce document
duplication and improve teamwork. However, real-time collaboration still depends on stable internet
connectivity, and users require proper file organization and access permissions to avoid confusion or
unauthorized access. Figure 2 shows Google Docs, Sheets, and Slides.

New folder Alt+C then F 5
[@) File upload AtGtheny |
5 Folder upload Alt+C then | A
I
B Google Docs (3
Google Sheets b
Google Slides b g
B Google Forms »
More b
Il

Source. Authors’ screenshot from Google Drive, accessed on June 12, 2026.

Figure 2
Google Drive Interface Showing Document Creation and Upload Options

Google Classroom

Google Classroom is one of the most frequently used Google tools for managing interaction between
teachers and students. As part of Google for Education, it supports learning management by allowing
teachers to distribute materials, create assignments, provide feedback, collect submissions, and monitor
student participation. It also supports institutional information management by organizing classroom
activities in a single digital space.

Google for Education includes security features such as encryption, cloud storage, and access control
mechanisms. These features help institutions manage user permissions and protect sensitive information.
For example, teachers can control who may view, edit, or access learning documents, while administrators
can monitor platform usage and manage accounts (Hasan, 2023).

Nevertheless, the use of Google Classroom also raises concerns about privacy, data security, and
responsible data management. Although the platform supports teaching and learning operations,
educational institutions must ensure that student information is protected through clear policies,
appropriate access control, and responsible digital practices.
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Zulkifli and Kassim (2021) examined Malaysian university students' attitudes toward Google Classroom
as a learning management system. Using a survey based on the Technology Acceptance Model, the study
found that students reported positive perceptions of ease of use, usefulness, and intention to use. However,
the study was limited by its relatively small sample and did not examine the relationship between students'
attitudes and their academic performance or demographic characteristics. Figure 3 shows the Google
Classroom interface.

Google for Education Nilai kami Produk Al Sumber

Bd Google Classroom

Source. Authors’ screenshot from Google for Education, accessed on June 12, 2026.

Figure 3
Google Classroom Page Under Google for Education

Google Meet

Google Meet is an online meeting platform used to facilitate virtual classes, consultations, presentations,
and group discussions. Through webcam, microphone, chat, and screen-sharing functions, teachers can
deliver learning materials and interact with students remotely. Although it became especially important
during the COVID-19 pandemic, it continues to support open and distance learning and flexible
communication in education (Nikman et al., 2022). Figure 4 shows the Google Meet interface.

Hadi and Dewi (2021) explored the use of Google Meet for teaching English to secondary school learners.
Their qualitative study found that Google Meet supported face-to-face interaction, screen sharing, speaking
practice, and oral assessment. However, the study also reported practical challenges such as students
turning off cameras, audio problems, and unstable internet connections. These findings suggest that Google
Meet can support communication management, but its effectiveness depends on internet quality, classroom
management, and active teaching strategies.
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# Google Meet

Video calls and meetings
for everyone

Connect, collaborate, and celebrate from
anywhere with Google Meet

[N New meeting \ Enter a code or link

Learn more about Google Meet

Source. Authors’ screenshot from Google Meet, accessed on June 12, 2026.

Figure 4
Google Meet Interface for Video Calls and Online Meetings

CHALLENGES IN USING GOOGLE AS EDUCATIONAL TOOLS

Although Google Services provide several benefits for education, their use also creates operational,
technical, and governance challenges. The main issues identified in the literature include security concerns,
network dependency, information overload, limited interaction in online learning, and platform
dependency.

Security Concerns

Google Services such as Google Classroom, Google Docs, Google Forms, and Google Drive are widely
used in education because they support collaboration, resource access, and user-friendly digital learning.
However, their use also raises concerns about privacy, data security, and the possible misuse of sensitive
information, particularly when the users include children or young learners.

A major concern is the amount of data generated and stored through Google-based educational tools.
Student names, email addresses, submitted assignments, classroom communications, search activities, and
learning records may be stored on Google servers. While such data can support personalization and
platform improvement, it also creates governance risks if access, storage, and sharing are not properly
managed.

For example, Google Classroom records interactions such as assignment postings, feedback, messages,
and submissions. These records can support teaching and learning management, but they also require
responsible data handling. Educational institutions therefore need clear policies on account management,
user permissions, data access, and the ethical use of cloud-based platforms.

The expansion of artificial intelligence tools within the Google ecosystem adds another layer of concern.
When learners use Al-enabled tools for personalized learning or content generation, institutions should
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ensure that sensitive data are not shared unnecessarily. This makes digital literacy and data governance
essential components of responsible technology adoption in education.

Network Issues

Most Google Services are cloud-based; therefore, their effectiveness depends heavily on internet
connectivity and server reliability. Educational activities such as online classes, assignments,
examinations, document sharing, and communication can be disrupted when users experience unstable
internet access or slow platform performance.

Students and educators in rural or underserved areas may face greater difficulty accessing Google
Classroom, Google Docs, or Google Meet because of weak connectivity or limited devices. These
constraints may lead to missed deadlines, incomplete submissions, reduced participation, and an uneven
learning experience.

Hassan et al. (2020) found that internet connectivity was a significant barrier for students using Google
Classroom during the pandemic. One of the highest-rated challenges was difficulty accessing internet
facilities at home. This finding highlights the need for institutions to provide flexible learning arrangements
and infrastructure support when adopting Google-based educational tools.

Information Overload

Information overload is another challenge associated with Google-based tools in education. It occurs when
users are exposed to excessive information from multiple sources, making it difficult to identify, process,
and apply relevant knowledge effectively (Stanley, 2021). In educational settings, this issue is particularly
important because students and educators often depend on online searches to locate academic materials
and learning resources.

Although Google Search provides rapid access to a wide range of information, users may face difficulty
distinguishing credible academic sources from less reliable or irrelevant content. For example, a student
searching for a broad topic may receive thousands or millions of results within seconds. Without adequate
digital literacy, this can lead to confusion, poor source selection, and inefficient learning.

Therefore, Google-based tools should be supported by guidance on source evaluation, information
credibility, and responsible academic searching. Based on the challenges discussed, Table 1 summarizes
the key advantages and disadvantages of using Google Services as educational MIS tools.
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Table 1
Advantages and Disadvantages of Google Services as Educational MIS Tools

Advantage

Disadvantage

Real-time collaboration between educators
and students enhances teamwork and
communication across locations.

Educators and students can access learning
materials anytime and anywhere.
User-friendly  interfaces support faster
adoption by educators and students.
Data-driven personalization can enhance

. Student and educator data are stored on Google

servers and may be exposed to unauthorized
access or misuse.

. Collected data may be used for analytics,

advertising, or behavioural tracking.

. Several key functions require stable internet

connectivity.

. Google service outages or slow platform

learning pathways and resource
recommendations.

performance can disrupt educational activities.

RESULTS AND DISCUSSION

Based on the reviewed literature, Google Services should not be understood merely as classroom
applications. They can also be positioned as part of an educational MIS because they support the collection,
storage, sharing, retrieval, and use of information in teaching and learning operations. From this
perspective, Google Scholar supports academic information retrieval, Google Classroom supports learning
management and student activity monitoring, Google Drive supports document storage and access, Google
Docs, Sheets, and Slides support collaborative content creation, and Google Meet supports communication
management.

This interpretation is consistent with the Technology Acceptance Model, which explains that users are
more likely to adopt a system when they perceive it as useful and easy to use (Davis, 1989). It is also
aligned with the DeLone and McLean Information Systems Success Model, which emphasizes system
quality, information quality, service quality, system use, user satisfaction, and net benefits (DeLone &
McLean, 2003). Therefore, the value of Google Services in education should be assessed not only based
on tool availability but also based on their contribution to educational operations, accessibility,
collaboration, information quality, user readiness, and learning continuity.

Google-based tools therefore support both instructional and operational functions in education. However,
their effectiveness depends on institutional support, digital literacy, infrastructure readiness, teacher
readiness, and clear policies for responsible use. Table 2 summarizes how selected Google Services support
different MIS functions in education.
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Table 2

Google Services as Educational MIS Tools

Google Service MIS Function Educational Benefit Limitation Operational Implication
Helps students and
ator: arch  for . 1t research
cducators s e °" " Students may still face Supp orts eseare
L . scholarly materials such . . activities and academic
Academic information . . difficulty evaluating the L .
Google Scholar . as journal articles, N, decision-making,  but
retrieval credibility, relevance,
theses, books, and . should be supported by
and quality of sources. T .
conference papers more digital literacy skills.
efficiently.
Allows  teachers to .
. . Its effectiveness  Improves classroom
. organize learning .
Learning management . . depends on teacher management, learning
Google . materials, assignments, . - .
and student activity . readiness, student coordination, and
Classroom . feedback, quizzes, and .. ..
monitoring . . participation, and stable monitoring of student
student submissions in .
internet access. progress.
one platform.
Enables teachers and Requires proper file .
quires  prop Supports centralized
students to store, access, organization and . .
. Cloud storage and . L information storage and
Google Drive and share learning permission management .
document management . . . ; improves  access  to
materials from different to avoid confusion or .
. . . educational resources.
devices and locations. unauthorized access.
Allows real-time .
.. Offline  features are Enhances teamwork,
editing, group work, . .
Google Docs, . . useful, but real-time version control,
Collaboration and lesson preparation, . . .

Sheets, and . . collaboration still document sharing, and
. content creation report  writing, and . . o .
Slides . . requires internet  productivity in teaching

collaborative  learning .. .
o connectivity. and learning.
activities.
nline cl . . .
Supports.o © classes, May reduce interaction Supports learning
consultations, meetings, .. .
L . and student engagement continuity, flexible
Communication presentations, and group . .
Google Meet . . : if not supported by communication, and
management discussions without . . .
. active teaching open and  distance
geographical strategies learnin
limitations. & &
Combines  classroom . Supports  educational
management Raises concerns related operations, but requires
Google Integrated educational gement, to data privacy, security, p J. 4
. . communication, file clear policies on data
Workspace for information . . platform  dependency, .
. sharing, scheduling, and e protection, access
Education management - .~ and institutional data .
collaboration tools in control, and responsible
governance.

one ecosystem.

use.

Google Scholar helps reduce information overload by offering a more focused platform for academic

searching. In digital learning environments, learners and educators are exposed to large volumes of

information from different websites and databases. By indexing scholarly materials, Google Scholar
supports the information retrieval function of MIS and helps users access academic information more

efficiently for teaching, learning, and research.

However, Google Scholar should not be treated as a complete solution to information overload. Learners

may still struggle to evaluate the quality, relevance, and credibility of retrieved sources. Other academic
databases such as Scopus, Web of Science, and Semantic Scholar provide more advanced search and

indexing functions. Therefore, the use of Google Scholar should be complemented by digital literacy

training, particularly in source evaluation, comparison of findings, and responsible use of academic

information.

Google for Education supports educational MIS by helping institutions manage learning activities,

classroom communication, document sharing, and learner submissions. Google Classroom, for example,

allows teachers to organize learning materials, assignments, feedback, quizzes, and learner work in one
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platform. This improves operational efficiency because teaching materials, submissions, and feedback can
be managed systematically rather than across separate tools.

These functions are consistent with the role of an LMS, where teachers deliver learning materials, monitor
student activities, and assess student understanding (Buchi & Nkechi, 2021; Furqon et al., 2023). However,
the effectiveness of Google Classroom depends on teacher readiness, learner participation, institutional
support, and internet access. These factors determine whether the system can improve teaching and
learning operations.

Data privacy and security are major concerns when Google Services are used as educational MIS tools.
Because these services are cloud-based, information such as assignments, communication records, learning
activities, and user data may be stored online. This is especially sensitive in educational settings involving
children and young learners. Data privacy should therefore be treated not only as a technical issue but also
as an institutional governance issue. Educational institutions need clear policies on data access, user
permissions, account management, and responsible platform use.

Google Docs, Sheets, and Slides support collaboration and document management in educational settings.
These tools allow teachers and learners to create, edit, share, and update documents in real time. They are
useful for group assignments, lesson planning, report writing, classroom activities, and collaborative
learning. Google Drive further supports these activities by storing and organizing documents in a
centralized cloud environment.

Cloud-based collaboration can reduce dependence on local infrastructure and enable users to work together
even when they are not physically in the same location (Borra, 2024; Sikka & Ojha, 2021; Huang et al.,
2013). These tools improve document access, version control, sharing, and teamwork. Offline features are
also beneficial because they allow users to continue working during unstable internet connectivity and
synchronize their work when the connection is restored.

Nevertheless, offline access only partially addresses internet dependency. Many learning activities,
including online classes, real-time quizzes, instant feedback, and classroom announcements, still require
stable connectivity. Hassan et al. (2020) found that students faced challenges when using Google
Classroom because of limited internet access at home. This indicates that digital tools may improve
educational processes, but they may also widen access gaps between students with reliable connectivity
and those with limited access.

Google Meet supports communication management and learning continuity by enabling online classes,
consultations, presentations, meetings, and group discussions. During the COVID-19 pandemic, it became
particularly important when face-to-face learning was disrupted. It continues to support open and distance
learning and flexible communication in education (Nikman et al., 2022).

However, the effectiveness of online meetings depends on interaction quality, teaching strategy, learner
motivation, and internet stability. Basar et al. (2021) found that online learning may be less effective when
interaction between teachers and learners is limited. In contrast, Zheng et al. (2021) reported that some
learners accepted online learning and were willing to continue using it after the pandemic. These mixed
findings suggest that Google Meet can support educational communication, but active teaching strategies
are needed to maintain engagement and learning quality.
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Overall, Google Services provide several advantages in educational settings, including easier access to
academic resources, more efficient management of learning materials, real-time collaboration, flexible
communication, and improved organization of learning activities. At the same time, the review identified
several limitations, including internet dependency, privacy and security concerns, information overload,
limited online interaction, and reliance on third-party platforms. Educational institutions should therefore
support Google-based tools with digital literacy, teacher training, data governance, access control, and
infrastructure planning.

CONCLUSION

This study concludes that Google Services play an important role in supporting educational information
management. Google Scholar, Google Classroom, Google Docs, Google Sheets, Google Slides, Google
Meet, and Google Drive support academic information retrieval, learning material management, document
sharing, online communication, collaborative learning, and classroom coordination. These functions show
that Google Services are not only useful as teaching tools but also contribute to the operational management
of education.

However, the benefits of Google Services should be evaluated alongside their limitations. Stable internet
access, data privacy and security, information overload, online learner engagement, and platform
dependency remain important concerns. To use Google-based tools effectively, educational institutions
should strengthen data governance, teacher readiness, digital literacy, infrastructure support, and
responsible technology practices. When implemented strategically, Google Services can enhance
accessibility, collaboration, and information management in digital education environments.
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