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Introduction
The past year has witnessed massive growth in artificial intelligence (AI) systems and 
their unprecedented impact on human creativity and productivity (Ali et al., 2023; Bad-
shah et al., 2023). OpenAI’s development of large language models (LLMs) like GPT-3 
paved the way for explosive growth in innovative AI chatbots, such as ChatGPT-3.5. 
However, LLMs have made significant progress and have gone beyond the unimodal 
input methods, where they only perform a particular task like text or speech recognition. 
At present, multimodal AI tools and language models have the ability to interact with 
and identify various inputs interleaved with a variety of text, images, audio, video, and 
PDFs. These multimodal are ChatGPT-4 or ChatGPT-4V, Inworld AI, Meta ImageBind, 
Runway Gen-2, and Google DeepMind Gemini, the most used ones. The present study 
discusses Google Gemini as a multimodal AI tool because it is the latest and most nov-
elty-based LLM multimodal that can perform multiple tasks simultaneously. Despite 
being a user-friendly and efficient AI tool, Gemini revolutionized the way to access and 
interact with various information by providing advanced, more accurate, and contextu-
ally relevant responses. According to a Google team report (Team et al., 2023), Gemini’s 
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visual coding is inspired by their own foundational work on Flamingo, CoCa, and PaLl 
(Alayrac et  al., 2022; Yu et  al., 2022; Chen et  al., 2022) with this distinction that such 
multimodal models from the beginning can natively output images using discrete image 
tokens (Team et al., 2023).

Gemini, the latest multimodal artificial intelligence (AI) tool launched on December 
06, 2023, is a Google’s DeepMind AI model with Visual Language Model (VLM) tech-
nology that directly competes with OpenAI’s ChatGPT, GPT-4, and GPT-4 with vision 
(Coles, 2023; Perera & Lankathilaka, 2023). This AI tool features multiple large language 
models (LLMs) and natural language processing (NLP) technologies (Farrokhnia et al., 
2023). It comprises various LLM sizes and encompasses three versions: Gemini Nano, 
Gemini Pro, and Gemini Ultra. These three versions are designed according to the users’ 
needs and demands. Nano is designed for ‘on-device’ efficient and more accessible use 
on smartphones. Ultra is the most powerful version of these three and is used to the full-
est extent of Google’s AI capabilities. However, the Pro version is as balanced in terms of 
use and AI capabilities as it is a combined version of the other two (Team et al., 2023).

This Gemini tool is helpful for tackling reinforcement learning, deep learning, and 
problems and tasks related to digital education. Its interdisciplinary use will help in inte-
grating AI tools in different fields for future technology integration, collaboration, and 
innovations, particularly for researchers, educators, and digital content creators. It fur-
ther assists in finding diverse responses and seeking help to provide solutions for future 
learning innovation through generative AI and its incorporation in education, health, 
management, climate change, etc. (Ali et al., 2023; Imran & Almusharraf, 2023a, 2023b). 
Through this emerging technology report, the researchers intend to explore the merits 
and drawbacks of Google’s Gemini as a next-generation AI educational tool and con-
sider its use and role in educational technology.

Gemini features
Gemini, GenAI’s most advanced and capable tool, offers a wide range of features that 
distinguish it in the AI landscape. It has the most robust general capabilities across 
modalities as well as cutting-edge understanding and reason performance in each 
domain (Team et al., 2023).

Multimodal capabilities

Gemini’s most striking feature is its ability to understand and work with different data 
types, such as text, images, audio, PDFs, and videos. This versatility allows Gemini 
to generate more complete answers that fit the context, making it helpful for various 
tasks and applications. Moreover, Gemini is a potential source of educational technol-
ogy advancement and practical applications beyond its theoretical framework (Lee 
et al., 2023a, 2023b). Unlike ChatGPT, Google Gemini is not limited to text-based tasks; 
instead, it can process various types of inputs, including audio, visual, and video data, 
and generate the output based on the data received (Portakal, 2023; Koubaa et al., 2023).

Advanced performance

The Gemini 1.0 Ultra model stands out because of its exceptional performance across 
domains. Its multimodality proves helpful for those with limited access to digital 
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learning tools and AI platforms to interact with diverse, rich and sustained learning 
environments. Through its diverse functions, an individual can benefit from learning 
language, object recognition, responses supported with multiple input options, and 
making a real-time conversation on any topic (Nyaaba, 2023). Gemini excels in various 
tasks such as analyzing text, helping with programming, using logic, reading compre-
hension, solving mathematical problems, and code generation. According to a Google 
report, Gemini is trained to mitigate risks of harmful response generation. The Google 
DeepMind Team enumerates about twenty types of harmful clues and phrases, such as 
suggestions regarding dangerous behavior, hate speech, security issues, medical advice, 
etc. Therefore, Gemini’s responses are based on a dataset free of potential harm-induc-
ing inputs and queries (Team et al., 2023).

Generative AI

Gemini, powered by GenAI, is a compelling AI model that excels at generating new con-
tent based on the input it receives. With its impressive capabilities, Gemini can create a 
wide range of data types, including text, code, images, and more. Therefore, there is no 
doubt that Gemini is the ultimate tool for creative tasks, content creation, and problem-
solving. Unlike previous models trained on unchanging datasets, Gemini has the possi-
bility to tap into Google Search to acquire and process real-world information (Portakal, 
2023). This allows Gemini to tailor its responses to ongoing events, ensuring they reflect 
the latest developments.

Versatility in communication

Another feature of Gemini lies in its ability to handle different communication tasks 
and styles, potentially adapting its responses to be informative, comprehensive, or even 
causal and engaging depending on the need and situation. It further offers interactive 
simulations and learning environments. By combining audio, video, image, and text, 
Gemini creates immersive educational experiences that bring abstract concepts to life 
(Team et al., 2023). Among all its competitor AI educational tools (Bing chat, Claude 2.0, 
Ernie, ChatGPT, etc.), Gemini, with its ability to understand and interpret various input 
data, emerges as a powerful contender in meeting the needs for personalized, accessible, 
and dynamic learning experiences necessitates innovative solution in the educational 
landscape (Perera & Lankathilaka, 2023). Moreover, this Gemini technology is advanced 
in providing personalized feedback and explanations for various tasks and prompts 
(Saeidnia, 2023). It has the ability to analyze students’ responses and provide tailored 
feedback, including explanations through visualized concepts, natural responses, and 
relevant examples.

Feedback and assessment

Gemini uses its advanced understanding of language and logic for more systematic 
assessment and offers efficient and consistent feedback and grading of coded and written 
assignments and tasks (Team et al., 2023). It is equally beneficial for educators, learners, 
and professionals. For educators, Gemini can generate thought-provoking prompts and 
scenarios, encouraging their students to think critically, analyze things logically, develop 
hypotheses,  and explore solutions. According to Saeidnia (2023), Google Gemini 



Page 4 of 8Imran and Almusharraf ﻿Smart Learning Environments           (2024) 11:22 

facilitates knowledge exchange and communication across diverse learning communi-
ties and promotes a collaborative learning environment. This technology is designed to 
offer a contextualized conversational experience for personalized, accurate, and relevant 
responses in a user-friendly way.

Better understanding across modalities

Gemini 1.5 Pro is trained to perform highly sophisticated reasoning tasks for different 
modalities. According to Nyaaba (2023), Gemini proved to be a more elaborative and 
informed view of the nature of science than other LLMs’ supported tools like ChatGPT. 
Therefore, Gemini helps in understanding complex, multidimensional, and evolving 
concepts of scientific theories, methods, approaches, knowledge, and alignment with the 
latest scientific understandings (Knight, 2023; Nyaaba, 2023). For learning and instruc-
tion, Gemini emphasizes systematic inquiry and evidence-based reasoning. This feature 
makes it versatile among competitors in providing clear and concise contracts among 
various responses dealing with subjects such as science, religion, and philosophy. It has 
the capacity to break down the experimental components and discuss research-based 
priorities and methodologies (Nyaaba, 2023).

Problem solving

Gemini 1.5 Pro is designed to provide problem-solving with larger blocks of code. For 
instance, as the Google Team report (Team et  al.,  2023) claimed, it can reason across 
100,000 lines of code, giving helpful solutions, modifications, and explanations. Moreo-
ver, Gemini is the first model to outperform human experts in Massive Multitask Lan-
guage Understanding (MMLU). MMLU is among the most popular methods to test the 
knowledge and problem-solving abilities of AI models.

Emerging technology in practice
The traditional definition of AI systems centers on replicating human intelligence and 
problem-solving abilities. However, in educational and learning environments, the focus 
shifts from AI’s human-like flexibility to its interaction with learners and outcomes (Lee 
et al., 2023a, 2023b). This shift results in more dynamic, inclusive, and valuable AI-tai-
lored tools to meet the changing needs of educators and students, albeit deviating from 
traditional AI goals. Therefore, AI technology and tools based on LLMs, GPTs, and gen-
erative systems are getting worldwide attention and becoming popular in every field of 
life (Aktay et al., 2023; Imran & Almusharraf, 2023a). Unlike Recurrent Neural Networks 
(RNNs), these AI systems do not face any limitations in handling long-term dependen-
cies. Hence, OpenAI’s ChatGPT-4 and Google’s DeepMind Gemini have introduced effi-
cient ways and effectiveness that often increase with model and training corpus size (Lee 
et al., 2023a, 2023b; OpenAI, 2023).

In the context of Gemini in future education, Lee et al., (2023a, 2023b) examined the 
significant role that multimodal AI approaches have been contributing towards the reali-
zation of generative AI in educational perspectives. They further delved into the crucial 
aspects of AI systems, including advancing knowledge representation, strategic plan-
ning, cognitive frameworks, adaptive learning mechanisms, integration of diverse data 
sources, and sophisticated language processing (Lee et al., 2023a, 2023b, p. 1). In another 
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study, Perera and Lankathilaka (2023) presented a case study of various participants, 
including government officials, educators, learners, and researchers, to prepare a series 
of recommendations and proposals to ensure the effective and ethical use of AI systems 
and tools. This study concluded that policymakers and experts can have the opportunity 
to cultivate an environment that is both transformative and ethical, helpful in harnessing 
the complete capabilities of generative AI products like Google’s Gemini and Open AI’s 
ChatGPT while ensuring the protection of learners’ welfare and upholding academic 
integrity.

In contrast to Lee et  al., (2023a, 2023b), Perera and Lankathilaka (2023), Nyaaba 
(2023) utilized VNASO based questionnaire for the in-service and pre-service educa-
tors to compare human and AI (Gemini and GPT-4) understanding of the nature of sci-
ence. Nyaaba tested the same questionnaire with AI technologies and human beings and 
summarised the findings, stating that AI tools have more informed views on the nature 
of science and scientific knowledge than humans. Human responses were mixed with 
informed and naïve views, whereas both AI tools, GPT-4 and Gemini, offered consistent 
informed views. Moreover, Gemini tended to be more comprehensive and elaborative 
in analyzing and answering queries among AI tools. The following are the advantages of 
Gemini for learners and teachers, as well as for creating educational content.

Gemini for learners

Learners can benefit from its various functions, such as using Gemini as a study buddy 
for personalized learning. It is a tool that can help in finding answers to questions related 
to any subject in a clear and informative way, tailored and customized to an individ-
ual’s specific requirements and understanding. Moreover, it can adapt its explanations 
to the learner’s learning style, level, and subject, providing targeted support (Saeidnia, 
2023; Team et  al., 2023). Gemini also assists learners struggling with accessibility and 
exploration of any concept. For instance, it can generate various representations of the 
understudy topic/concept through visualization, diagrams, simulations, or even crea-
tive narratives/stories to help learners grasp the concept from an innovative angle. Kin-
esthetic and visual learners can benefit the most from this Gemini feature. At a more 
advanced level, Gemini can help learners in research and analysis tasks. Being a power-
ful research assistant, Gemini helps learners and researchers to find relevant resources, 
conceive innovative ideas, synthesize information, and even identify various patterns 
and trends in any field of study.

Gemini for teachers

For teachers and instructors, Gemini has made several teaching and assessment tasks 
easy to accomplish. They can leverage its’ capabilities to create engaging materials, dif-
ferentiation, and rapid assessment and feedback. For instance, for an interactive lesson 
plan, Gemini helps teachers in generating worksheets, quizzes, personalized learn-
ing paths for students, interactive exercises, etc. According to the Google Team report 
(Team et al., 2023), Gemini has the potential to cater to the diverse learning needs of 
the students in a classroom, which was a challenging task before. This AI tool has the 
ability to create differentiated materials, design multiple activities for different levels of 
students, or provide additional explanations for those who need extra support or face 
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different learning challenges  (Imran & Almusharraf, 2024). Gemini is very supportive 
in providing effective feedback in real-time, which is crucial for learners’ growth. It can 
analyze learners’ work and offer personalized feedback, identifying areas for further 
improvement and suggesting resources for further learning and practice.

Gemini for educational content generation

Being a powerful multimodal AI tool, Gemini can work as an educational content/
material generator in various capacities because of its exceptional GenAI capabili-
ties to organize study materials, help in creating outlines, draft lesson plans, add visual 
effects, and other teaching resources such as worksheets, puzzles, creative ideas, fiction 
and non-fiction, error analysis, and most importantly output in multiple shapes beyond 
only text such as image, video, and graphs (Nyaaba, 2023). Furthermore, it helps in deal-
ing with multilingual tasks by breaking down language barriers. Gemini’s potential for 
multilingual communication could be an advantage for creating educational materials 
that cater to diverse student populations, particularly in a multilingual community with 
diverse linguistic needs. Interactive learning objects play a crucial role in promoting suc-
cessful classroom practices. Therefore, Gemini, being a multitasking tool, has the abil-
ity to provide interactive learning elements that can boost engagement within less time. 
Hence, this study encourages teachers to use Gemini to develop daily classroom tasks 
and assignments. It can help in developing simulations, quizzes, or other interactive fea-
tures to make learning materials more engaging and dynamic.

Significant challenges
Despite Google Gemini’s promises and opportunities, significant challenges also exist. 
The major challenge in using generative AI and other AI technologies is the lack of 
ethical guidelines and policies for its fair use in educational environments (Perera & 
Lankathilaka, 2023). Since December 2022, after the launch of ChatGPT-3.5, a serious 
discussion regarding AI and its potential use in academia has been started, particu-
larly for academic integrity and ethical concerns (Imran & Almusharraf, 2023a, 2023b). 
Therefore, proper ethical guidelines and policies are necessary not only for the education 
sector but also for all other departments and sectors where AI is potentially being used. 
Recently, all leading publication houses, including Sage, Springer, Tylor and Francis, and 
Oxford University Press, to name a few, have issued guidelines according to their jour-
nals’ authorship criteria and use of AI for content production (Garnier, 2023).

Lee et al. (2023a) performed a comparative study comparing Gemini and other mul-
timodal tools like ChatGPT-4V and concluded that Gemini has certain limitations in 
completing various tasks. They highlighted a few examples, such as, “Gemini fails to 
retrieve a random example from few-shot examples” (p. 10). In another test, Lee et al. 
(2023a) highlighted Gemini Pro’s limited performance on the automatic scoring task. For 
example, the authors “tried to get automatic scoring results for one student drawn image 
by providing it with…, Gemini Pro did not return any scoring result (Lee et al., 2023a, 
p. 13).” A few other studies (Akter et al., 2023; Fu et al., 2023) also pointed out similar 
concerns and difficulties Gemini faced in dealing with complex visual contexts. Fu et al. 
(2023) highlighted Gemini’s failure to meet the challenges of interpreting images with a 
large number of elements and to utilize few-shot visual examples effectively because of 
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its concision approach. Similarly, Lee et al. and’s (2023a, 2023b) study provides a detailed 
examination of these specific shortcomings, corroborating previous research’s observa-
tions and providing a concrete comparison of how different AI models handle complex 
educational tasks (p. 15).

Regardless of any particular AI tool, Academia and other stakeholders like publish-
ing houses, creative centers, and educational material developers strongly emphasize 
acknowledging the AI’s role and limitations. In this context, Levene (2023), the oper-
ations manager of the Committee on Publication Ethics (COPE), published a detailed 
report regarding challenges in AI-produced content. This report highlighted that AI 
tools of any kind have no reliability, replicability, or truth in their responses when getting 
written responses. Instead, these tools collect and summarize a large number of fetched 
data and statements in their repository and return a tailored response for which they 
are tailored. Moreover, an AI chatbot does not consider and care whether the utility of 
the produced response is true or false, and the cases and issues become more diverse in 
different subjects and disciplines. COPE further mentioned AI technology users’ experi-
ences, including various examples of fabricated citations, false references, and misattrib-
uted suggestions.

Conclusion
Indeed, Google Gemini is a valuable addition to educational technologies; however, its 
algorithms must be tested and monitored rigorously to ensure that they are free from 
biases that could disadvantage certain groups of learners and cause fairness challenges. 
Like other AI chatbots and tools, Gemini also has to safeguard data privacy and security 
by protecting the users’ data and ensuring ethical data collection and practices, which 
are crucial to responsible AI integration in education. In conclusion, Google Gemini 
represents a powerful transformative force in educational technology competition. Its 
multimodal capabilities, reasoning, and generation skills offer unprecedented opportuni-
ties for personalized learning, engaging instruction, and dynamic assessment. However, 
careful consideration of ethical challenges, responsible development, and transparent 
implementation are essential to harnessing the full potential of this generative AI tech-
nology. Hence, by prioritizing human-centered design, addressing biases, and uphold-
ing ethical standards, Google Gemini can pave the way for a future where technology 
empowers personalized learning experiences for all.
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