University of Zawia Journal of Educational
and Psychological Sciences (UZJEPS)
VVolume 13, Issue 2, (2024), pp391-404, ISSN:3078-2899

The Impact of Artificial Intelligence on Pedagogical Practices: A
Systematic Review in the Context of Educational Colleges

Amil M Rashid

Computer Science Department, faculty of Education, Abi-Isa, University of Zawia
Zawiya, Libya
Email: a.rashid@zu.edu.ly

Received: 10-8-2024 / Accepted: 15-8-2024 / Available online: 30-12-2024/ DOI110.26629/uzjeps.2024.22

ABSTRACT

This systematic review examines the impact of artificial intelligence (Al) on instructional
practices in colleges of education, focusing on how Al technologies are transforming
instructional methods, curricula, and student engagement. The study synthesizes findings
from several studies published over the past decade and provides an overview of the current
state of Al integration into teacher education programs.

Key areas explored included tools harnessing the power of Al for personalized learning,
automated assessment, and intelligent instructional design, as well as the challenges and
opportunities these technologies present to educators. Although Al offers tremendous
potential to enhance educational outcomes, its application is often hampered by a lack of
resources, inadequate training, and concerns about ethical considerations The study provides
recommendations for colleges of education that will effectively integrate Al into the
curriculum.

The need for continued research and collaboration among them is emphasized. This study
contributes to the growing literature on the interface between Al and education, providing
valuable insights for educators, administrators, and researchers interested in the future of
teacher education in the era of artificial intelligence.
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1. Introduction

The rapid advancement of artificial intelligence (Al) has dramatically changed
industries, including education. In recent years, Al has emerged as a powerful
tool that can transform educational practice by providing innovative solutions to
age-old educational challenges. In colleges of education, where the preparation
of future teachers is a priority, the integration of Al technology has become
increasingly important. As these organizations seek to equip teachers with the
skills necessary to navigate the challenges of today’s classroom, Al presents
new opportunities to improve the teaching and learning experience

Integrating Al into educational settings is not just a matter of adopting new
technologies; It is fundamentally changing the way the teacher designs
curriculum, delivers instruction, and assesses student learning. From intelligent
instructional systems that provide personalized learning paths to grading
systems with real-time feedback, Al is reshaping the educational landscape for
colleges of education. This shift requires a repeat reflection on traditional
teaching practices and developing innovative approaches that use Al to improve
educational outcomes.

However, the use of Al in teaching practices also raises several important
questions. What is the impact of Al on the effectiveness of teaching and learning
in colleges of education? How are teacher education programs adapting to the
challenges and opportunities presented by AI? As Al increasingly affects
educational practices, what ethical considerations should be made?

This literature review attempts to explore these questions by reviewing existing
research on the impact of Al on teaching practices in colleges of education.
Synthesizing findings from various studies, this study aims to provide an
overview of how Al is influencing the preparation and professional development
of future teachers. Additionally, it will identify key trends, challenges and
opportunities related to the integration of Al in teacher education, and provide
insights into the future direction of Al in education.

2. Historical Background

The integration of artificial intelligence (Al) into education is not a recent
phenomenon; It spans several decades, with the earliest research dating back to
the 1960s and 1970s. Woolf (2009) pointed out that during this period, Al was
mainly explored in the development of educational concepts and intelligent
teaching systems (ITS). Carbonell (1970) added that these early programs, such
as the Al-based teacher-scholar, pioneered the use of Al in personalized learning
environments.

Nkambou, Bourdeau, and Mizoguchi (2010) stated that major advances in Al
technologies in the 1980s and 1990s coincided with the rise of personal
computers in educational settings as researchers began to develop and deliver
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more sophisticated ITS, which could model students’ cognitive processes self-
directed instruction based on this model for VanLehn (2011) stated that Al has
also emerged in other educational fields during this period, such as the use of
natural language processing (NLP) for automated text scoring and the use of
hypermedia systems for the development of learning strategies an intentional.
The proliferation of digital technologies and the Internet in the early 2000s
further accelerated the application of Al in education. Luckin et al. (2016)
summarized that this period has seen the growth of Al-powered learning
management systems (LMS) and the use of machine learning algorithms to
analyze the huge data generated by these systems. Baker and Yacef (2009)
concluded that these technologies enhance learning dynamic and adaptable
experiences and, where Al can continuously refine educational content and
delivery based on real-time data.

The past decade has seen tremendous growth in the use of Al in educational
settings, capped by advances in deep learning, big data analytics, and cloud
computing especially as colleges of education began to integrate Al into courses
future teachers to use this technology in their teaching practices. Holmes, Bialik,
and Fadel (2019) indicate that the focus has shifted from mere testing to greater
application, using Al tools for personalized learning, automated grades, and
even teacher professional development.

Despite these advances, integrating Al into colleges of education presents
challenges, including resistance to change, ethical concerns, and the need for
significant investments in infrastructure and training (Selwyn, 2019). These
challenges highlight the need for continued research into the impact of Al on
instructional practices and strategies to address them.

3. Al Technologies in Education

Al in education has introduced technologies that are changing the way teaching
and learning is done. These Al technologies range from intelligent instructional
systems (ITS) and automated assessment tools to advanced applications such as
natural language processing (NLP) and adaptive learning techniques Each of
these technologies delivers a uniquely personalized, high-performance ability to
traditional educational challenges, enhancing the educational experience by
providing scalable and scalable solutions.

3.1 Intelligent Tutoring Systems (ITS):

One of the first and most established Al technologies in education is Intelligent
Tutoring Systems (ITS). Koedinger et al. (1997) suggested that these systems
use Al to mimic the behavior of a human teacher, providing students with
appropriate feedback and guidance. ITS can adapt to each student’s learning
pace style, providing customized instructional content that addresses specific
knowledge gaps (VanLehn, 2011). For example, programs such as Carnegie
Learning’s MATHia and Cognitive Tutor have been widely used in educational
settings to improve student achievement in mathematics.

Londillg Agusal) aghall 43903l Anals ddsa
https://journals.zu.edu.ly/index.php/UZJEPS 394 pdilly 45058 .? A3 o
02024 srisr G sl - jde WY sl



3.2 Automated Assessment Tools:

Al has also changed the way research is done in educational settings. Shermis
and Burstein (2013) stated that automated assessment tools use machine learning
algorithms to analyze student work, particularly in areas such as essay grading
and problem-solving assignments. These tools can provide immediate feedback,
helping students learn from their mistakes in real-time (Balfour, 2013). A
notable example is the use of Al in automated essay scoring systems, which can
assess the quality of writing and provide detailed feedback on aspects such as
grammar, coherence, and argumentation.

3.3 Natural Language Processing (NLP):

Natural Language Processing (NLP) is another important Al technology that
has been increasingly embedded in education. NLP enables computers to
understand, interpret, and respond to human speech in a meaningful and useful
way. Wong and Looi (2011) concluded that in education, NLP is used in
applications such as Chatbot and virtual assistants that can answer student
questions, provide explanations, and participate in discussions to enhance
learning concepts (Chen et al., 2020). Additionally, NLP enables tools for
finished product exploration and language learning applications and provides
strong support for teachers and students.

3.4 Adaptive Learning Platforms:

Adaptive learning platforms represent a major advance in Al-powered
education. These sessions use Al to continuously monitor student performance
and dynamically adapt instructional content to individual learning needs. By
analyzing data such as student responses, engagement, and assessment results,
flexible curriculum can personalize the learning process for each student,
ensuring the most appropriate and effective instruction (Pane et al. (2015)
indicated that companies like Newton and Dream box have developed such
systems, which are now widely used in K-12 and higher education.

3.5 Al-Driven Predictive Analytics:

Predictive analytics is an emerging field in Al technology with significant
implications for education. By analyzing big data from students’ interactions
with educational processes, predictive analytics can identify students at risk for
failure or dropout and suggest interventions to increase their chances of success
has been improved (Arnold & Pistilli, 2012). This proactive approach allows
teachers to address issues before they escalate, contributing to student retention
and achievement.

All these Al technologies are helping to enable a personalized, efficient and
data-driven approach to education. Although each technology has distinct
advantages, their overall use in educational settings provides a powerful tool to
enhance teaching and learning outcomes but their application also requires
consideration of challenges such as data privacy, equity implementation, and
appropriate training for teachers.
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4. Impact of Al on Teaching Practices

The integration of artificial intelligence (Al) into the educational environment
has had a significant impact on educational practices, affecting aspects of
instructional delivery, classroom management and student engagement. As Al
technology continues to evolve, it changes the traditional role of teachers.

4.1 Personalized Learning:

One of the most important effects of Al on educational practices is its ability to
facilitate personalized learning. Pane et al. (2015) indicated that Al-powered
systems can analyze a wealth of information about student performance and
learning behaviors, allowing teachers to tailor instruction to meet the specific
needs of each student (Luckin et al., 2016). This individualized plan helps
address learning styles and steps, ensuring that each student receives the support
they need to succeed. For example, Al-powered platforms like Dream Box use
adaptive algorithms to continuously refine challenging tasks based on student
feedback, and provide a customized learning curve that provides better learning
outcomes.

4.2 Automated Assessment and Feedback:

Al has also changed the way research is done in educational settings. Automated
assessment tools allow teachers to quickly and efficiently analyze student work,
especially in larger classrooms where manual grading would be more time-
consuming. Shermis and Burstein (2013) pointed out that these tools can provide
immediate feedback on assignments, help students understand mistakes, and
learn from them in real-time. For example, Balfour (2013) provided that Al-
based essay scoring systems, such as those used by platforms such as ETS and
e-Rater, analyze written work for grammar, coherence, and content, and provide
detailed a would require more teacher effort.

4.3 Curriculum Design and Content Delivery:

Al plays an important role in curriculum design and content delivery. Educators
can use Al to create dynamic and interactive lesson plans that match the
evolving needs of their students. Al can analyze student performance data to
recommend changes to the curriculum, ensuring that it remains relevant and
effective (Holmes, Bialik, & Fadel, 2019). In addition, VanLehn (2011) added
that Al-powered content delivery systems, such as intelligent tutoring systems
(ITS), can deliver innovative instruction tailored to individual learning
differences, increasing overall learning effectiveness.

4.4 Classroom Management and Student Engagement:

Al technology is increasingly being used to manage classroom progress and
increase student engagement. Al-powered tools can monitor student behavior,
track attendance, and identify students who may be struggling or giving up,
allowing teachers to actively intervene (Arnold & Pistilli, 2012). Moreover, Al
can provide more interactive and engaging learning experiences through virtual
reality (VR), augmented reality (AR), gamification techniques. Chen et al.
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(2020) indicated that these technologies make learning more immersive and
motivate students for are actively involved in their education.

4.5 Challenges and Considerations:

Despite these benefits, integrating Al into learning practices also presents many
challenges. Luckin et al. (2016) approved that a key concern is that Al has the
potential to dehumanize education by reducing the role of technology to mere
observers rather than active participants in the learning process (Selwyn, 2019).
Additionally, there are concerns about the accuracy and fairness of Al-driven
assessments, particularly in the context of potential biases in the algorithms used
(Holmes, Bialik, & Fadel, 2019). Furthermore, successful implementation of Al
in education requires significant investments in training and infrastructure,
which can be a barrier for some organizations.

In conclusion, Al has had a transformational impact on learning practices,
providing many benefits in terms of personalized learning, automation of
assessment, and increased student engagement but these advances also pose
challenges care must be taken to ensure that Al complements rather than
replaces the human elements within learning.

5. Al and Teacher Professional Development

The integration of artificial intelligence (Al) into education has not only
transformed students’ learning experiences but has also had a significant impact
on teachers’ professional development. Als are increasingly being used to
support and enhance the continuous professional development of teachers
through personalized training, real-time feedback, and access to content tailored
to individual needs.

5.1 Personalized Professional Development:

Al-powered platforms provide teachers with personalized professional
development opportunities, allowing them to engage in customized learning
experiences specific to their needs and interests McKnight et al. (2016) stated
that these platforms consume machine learning algorithms function to identify
teacher strengths and areas for improvement, then recommend targets, courses
and workshops (Herold, year 2019). For example, platforms like Edthena and
Bloomboard can use Al to deliver customized professional development
programs that align with teachers’ career goals and teaching environment.

5.2 Real-Time Feedback and Coaching:

Al technology enables the delivery of real-time feedback and training, which are
essential components for effective professional development. Al-powered tools
can monitor and analyze classroom interactions, providing immediate feedback
on instructional practices, classroom activities, and student engagement
(Rodriguez, 2020). This immediate feedback allows teachers to make changes
on the fly and refine their teaching strategies. For example, Luckin et al. (2016)
stated that Al-powered training platforms like TeachFX use natural language
processing to analyze teacher-student interactions, provide insights into
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classroom interaction dynamics, and suggest ways to increase student
engagement.

5.3 Access to Resources and Collaborative Learning:

Al provides educators with a wide range of resources, enabling them to access
the latest educational research, teaching strategies, and technological tools.
Trust, Carpenter, and Krutka, (2017) stated that Al-powered search engines and
recommendation systems curate relevant information based on teachers’ needs
and preferences, saving time and ensuring that teachers receive high-quality
information (Holmes, Bialik, & Fadel, 2019). Furthermore, Al facilitates
collaborative learning among teachers by connecting them with peers who have
similar professional interests or challenges, fostering a community of practice
where educators can share experiences and learn from one another.

5.4 Data-Driven Decision Making:

Al helps teachers make data-driven decisions about professional development.
By analyzing data on student achievement, classroom practices, and teacher
performance, Al can help teachers identify specific areas that need to focus
improvement efforts (Datnow & Hubbard, 2015). This evidence-based approach
ensures that professional development is aligned with actual classroom needs
and contributes to improved learning effectiveness.

5.5 Challenges and Ethical Considerations:

While Al offers many benefits for teachers’ professional development, it comes
with challenges and ethical considerations. A key concern is the potential for Al
to automate the professional development process, reducing the role of human
mentors and coaches in favor of automated processes (Selwyn, 2019).
Additionally, Rodriguez (2020) pointed out that there are concerns about data
privacy and using teacher performance data to inform Al-driven
recommendations. To maximize the benefits of Al tools in professional
development, it is important to ensure that teachers are adequately trained to use
Al tools effectively and ethically.

Al has the potential to dramatically enhance teacher professional development
by providing personalized, real-time, and data-driven support. However, these
benefits must be balanced by considerations of ethical implications and the need
for human interaction in the professional growth process.

6. Ethical Considerations and Challenges

Integrating Al into education, especially in teacher professional development
and classroom practice, poses many ethical considerations and challenges While
Al offers transformative power, so does its acceptability of important concerns
about data privacy, algorithmic bias, humanizing education, and equity today
His work is ethical, fair, and beneficial to all stakeholders in the education
system.
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6.1 Data Privacy and Security:

One of the main ethical issues facing Al in education is protecting data privacy
and security. Al systems often rely on large amounts of personal data, including
student performance, behavioral patterns, and even instructor practices, to be
effective (Holmes, Bialik, & Fadel, 2019). The collection, storage, and analysis
of this information raises questions about who has access to it, how it is used,
and the mechanisms in place to protect it from infringement or misuse so about,
other people may use sensitive educational information or use it in ways that are
not intended by the individuals providing it Potential violations (Selwyn, 2019).
Ensuring that strong data security measures and clear data handling guidelines
are in place is essential to building trust in Al systems.

6.2 Algorithmic Bias and Fairness:

Another significant challenge is the potential for algorithmic bias in Al-driven
educational tools. Al algorithms are designed based on data, and if this data
reflects existing biases—whether based on race, gender, socioeconomic status,
or other factors—these biases can be perpetuated or even amplified by Al
systems (Binns, 2018). For example, Al systems used in grading or assessment
could unfairly disadvantage certain groups of students if the underlying
algorithms have been trained on biased data sets. This raises ethical concerns
about fairness and equality in education, as biased Al systems could exacerbate
existing disparities rather than mitigate them (Holmes et al., 2019). Educators
and developers must scrutinize the data and algorithms used in Al tools to
ensure they promote fairness and equity.

6.3 Dehumanization of Education:

The increasing reliance on Al in education has raised concerns about its
potential to dehumanize the teaching and learning process. Al technology, while
powerful, lacks the empathy, emotion, and human interaction necessary for
effective instruction (Williamson & Eynon, 2020). There is a danger that Al
could reduce the role of teachers to mere technology programmers, undermining
the value of human interaction in the classroom. This shift could lead to a more
interactive approach to education, with a focus on skills and outcomes rather
than overall student achievement (Selwyn, 2019). Educators must balance the
use of Al with the preservation of human learning elements that are essential for
developing critical thinking, creativity, and emotional intelligence in students.
6.4 Equity of Access:

The use of Al in education also raises concerns about equity. Al technologies
are expensive and require significant services, which may not be available in all
schools or settings, especially in low-income or rural settings (Luckin et al.,
2016). This digital divide can create unequal opportunities for students and
teachers, potentially exacerbating existing educational disparities. Furthermore,
teachers in these areas may not have the necessary training or resources to
effectively integrate Al into their classrooms, further widening the gap between
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well-resourced and less-resourced schools (Williamson & Eynon, 2020).
Addressing these gaps is essential to ensure that the benefits of Al are accessible
to all students and teachers, regardless of their geographical, or socioeconomic
status.

6.5 Transparency and Accountability:

There is a need for greater transparency and accountability in the development
and implementation of Al programs in education. Selwyn (2019) concluded that
educators, students, and parents need to understand how Al systems make
decisions, the data they rely on, and the potential implications of those decisions
(Floridi et al., 2018). This transparency is necessary to build trust in Al
technology and to ensure that it is used ethically and in line with educational
objectives Moreover, Al in education is an important part of education.

While Al provides significant opportunities for the advancement of education, it
also poses a variety of ethical challenges that must be addressed with caution.
Addressing issues of data privacy, algorithmic bias, dehumanization, equality of
access, and transparency is critical to ensuring that Al use is fair, ethical, and
beneficial for all involved in the educational process.

7. Future Directions and Implications

As artificial intelligence (Al) continues to evolve, its role in education is
expected to expand, offering new opportunities and challenges for educators,
students and policymakers. Understanding these future developments is
important for educators and institutions aiming to realize the full potential of Al
in their teaching practices.

7.1 Advancements in Personalized Learning:

One of the most promising future directions for Al in education is to further
enhance personalized learning. Al systems are expected to become more
sophisticated in analyzing student data to provide a more authentic and
personalized educational experience. These systems can provide highly
customized learning strategies that match students’ needs, learning styles, and
progress in real time (Luckin et al., 2016). Future Al tools could also combine
natural language processing with advanced machine learning techniques,
enabling them to better understand and answer student questions, provide
nuanced information, and support complex problem-solving tasks (Holmes,
Bialik, & Fadel, 2019). These developments can significantly improve academic
achievement by making education more efficient and tailored to individual
students.

7.2 Enhanced Teacher Support and Professional Development:

The role of Al in supporting teachers is expected to increase, future Al systems
will provide more advanced tools for professional development and instructional
support These systems can provide real-time training, enact teaching strategies
based on classroom content on suggestions, and for collaborative learning
among teachers in different fields (Rodrlguez 2020). Additionally, Al can help
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teachers manage administrative tasks more effectively, allowing them to focus
more on student interaction and instruction. McKnight et al. (2016) concluded
that by freeing teachers from some of the routine aspects of their jobs, Al can
enable them to transition to a more creative and student-centered teaching
approach.

7.3 Addressing Ethical Challenges:

As Al increasingly affects education, it will be important to address the ethical
challenges associated with its use. Selwyn (2019) stated that future research and
policy efforts will likely focus on developing policies that promote the ethical
use of Al in education. This includes developing standards for data privacy,
transparency in Al decision-making, and ways to reduce algorithmic bias
(Floridi et al., 2018) Policy makers and academic institutions will need to
collaborate to provide guidelines that protect students’ rights and allow the use
of innovative Al technologies. Ensuring that Al is developed and used fairly and
accurately will be critical to building public confidence in this technology.

7.4 Ensuring Equitable Access to Al Technologies:

Another important future direction is to ensure equal access to Al in education.
As Al tools become increasingly popular, there is a risk that disparities in access
to this technology could exacerbate existing educational inequalities. To address
this, future efforts will need to focus on expanding Al resources in low-income
rural schools, training teachers in these settings, and developing Al solutions
with inexpensive or widely open sources. Williamson and Eynon (2020)
approved that ensuring that all students and teachers, regardless of socio-
economic status or geographical location, can access the benefits of Al will be
essential to advancing equity in education.

7.5 Al in Lifelong Learning and Adult Education:

Al-powered platforms can provide adult learners with a more personalized
learning experience, helping them develop new skills and knowledge in a
rapidly changing job market (Selwyn, 2019). These programs can provide
flexible learning opportunities tailored to the specific needs of adult learners,
such as those seeking to reskill or develop in response to technological advances
in their fields.

7.6 Research and Collaboration:

Ongoing research and collaboration between educators, technologists, and
policymakers will be critical in shaping the future of Al in education. Future
research will likely focus on understanding the long-term effects of Al on
learning outcomes, exploring alternative teaching models enabled by Al, and
broader societal research on the impact of Al in education (Holmes et al. 2019).
Collaborative efforts will be needed to develop best practices, share successful
strategies, and address common challenges in implementing Al in educational
settings.
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7.7 Implications for Practice:

The continued development of Al in education has important implications for
teaching practices, curriculum design, and educational design. Educators will
need to be informed about Al developments and prepared to adapt their
instructional strategies to better incorporate new technologies. Educational
institutions will need to invest in the necessary infrastructure and training to
support Al integration. Additionally, policymakers have an important role to
play in ensuring that Al is used ethically, fairly, and beneficially for all students.
The future of Al in education is full of possibilities, providing new opportunities
for personalized learning, teacher support, and educational equity. However,
realizing this potential will require careful consideration of ethical challenges,
achieving equity, ongoing research, and collaboration. By addressing these
issues, educators and policymakers can help ensure that Al becomes a powerful
tool to enhance education.

8. Conclusion

The integration of artificial intelligence (Al) into education is transforming
teaching practices, teacher professional development, and the entire educational
experience. As Al technologies become more sophisticated, they provide
unprecedented opportunities for personalized learning, improved teacher
support, and the creation of efficient and effective instructional environments
using Al-powered tools such as intelligent instruction, automated assessment
methods, and learning technologies that change how teachers approach each
other to teaching takes place, reshaping how students engage with learning
materials.

However, the benefits of Al come with important ethical considerations and
challenges. Issues of data privacy, algorithmic bias, humanization of education,
and equity must be carefully addressed to ensure Al effectively contributes to
education. Educators, policymakers and technologists must work together to
design and implement Al policies that are transparent, fair and inclusive and that
protect the rights and interests of all students.

Looking to the future, the role of Al in education is likely to expand, with
continued growth in personalized learning, Al-driven professional development
for teachers, and lifetime adoption of Al.

The successful integration of Al requires thoughtful consideration of both the
opportunities and the challenges it presents. By embracing Al's potential while
remaining vigilant about its ethical implications, educators and institutions can
ensure that Al enhances teaching and learning for all students, for a better
personalization and effective educational future.
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