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ABSTRACT 
 

This study provides a comprehensive analysis of AI-based educational tools, focusing on their impact on user 
experience and education. It explores the capabilities of AI tools in transforming the teaching and learning 
process through specialized AI tool-based learning, intelligent educational AI systems, Automation in the 
grading process, and predictive analytics. This research helps investigate the role of large language models 
(LLMs) in educational assessment, including test planning, item generation, test administration, and scoring. 
It involves teachers with STEM-related teaching experience who were introduced to an AI-enhanced 
scaffolding system for scientific writing. The study also includes a systematic review of AI applications in 
higher education, highlighting the ethical implications, challenges, and risks associated with AI in education. 
The findings provide a deep dive for educators, management, and stakeholders working on maximizing the 
outputs of AI in education while eliminating the associated risks. The study emphasizes the importance of 
understanding teachers' attitudes and experiences with AI in education to effectively integrate AI into 
teaching and learning practices. It also highlights the need to further explore ethical and educational 
approaches to applying AI in education. The research underscores the benefits and challenges of AI 
integration in education, emphasizing the need for transparent and ethical AI algorithms, personalized and 
adaptive assessment approaches, and the importance of human judgment in AI-powered education. 

Keywords: Educational Tools, AI In Education, Skills, Availability, Reliability  
 
1. INTRODUCTION  
 

Artificial intelligence (AI) has become a game-
changer in several industries, including education. 
With the ability to provide intelligent tutoring 
systems, automated grading, predictive analytics, 
and tailored learning experiences, the integration of 
AI in educational settings holds great promise for 
revolutionizing teaching and learning processes. The 
use of AI in education does, however, come with 
several drawbacks, such as moral dilemmas, 
opposition to change, and the requirement for AI 
algorithms to be transparent. With an emphasis on 
assessing user experience and educational impact, 
this paper offers a comparative analysis of AI-based 
educational aids [1]. It looks at how artificial 
intelligence (AI) might improve assessment in 
education, how big language models (LLMs) 
function in test design and administration, and how 
teachers feel about AI-based scientific writing 
scaffolding. The study also investigates possible 
problems with using AI in the classroom and offers 
insightful information to stakeholders, legislators, 

and educators who want to maximize the advantages 
of AI in education while lowering the risks involved.  

The paper offers a thorough examination of how 
artificial intelligence (AI) affects teaching and 
learning, which significantly advances the subject of 
education. The study provides insightful information 
on the practical implications of integrating AI 
technologies in educational settings by examining 
how well AI-based educational tools enhance user 
experience and educational outcomes.  This 
research's emphasis on the opportunities and 
difficulties of artificial intelligence in education is 
one of its main contributions. The study highlights 
the transformative potential of AI in transforming 
educational practices by showing the potential 
benefits of AI technologies in grading automation, 
intelligent tutoring systems, and personalized 
learning. 

Additionally, by highlighting the necessity of a 
balanced approach to AI integration in education, the 
research adds to the body of knowledge already in 
existence. The study supports a cooperative 
partnership between AI and teachers to create ideal 
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learning settings by acknowledging the significance 
of human interaction and feedback in the learning 
process. All things considered, the study offers a 
significant addition by offering a sophisticated grasp 
of the advantages and disadvantages of AI in 
education. The study intends to facilitate the ethical 
and successful integration of AI technologies in 
educational contexts by filling in gaps in the 
literature and providing useful advice for educators, 
legislators, and stakeholders, ultimately improving 
teaching and learning experiences for all parties 
involved. 

 
1.1 A brief overview of AI-based educational 

tools 
Significant advancements in artificial 

intelligence (AI) have been made in several fields, 
including education. With applications ranging from 
intelligent tutoring systems, automated grading, and 
predictive analytics to personalized learning, 
artificial intelligence has enormous potential in 
education. The user experience and educational 
impact of AI-based educational tools are the main 
topics of this paper's comparative analysis [2].  

The study investigates the several uses of 
AI tools in measuring and evaluating education, 
including determining the objective of tests, creating 
test items, administering them, assigning scores, 
interpreting the results, and reporting. There is also 
a discussion of the advantages and restrictions of 
utilizing AI in educational assessment, along with 
solutions to these problems. The collaborative 
interaction between teachers and AI in improving 
educational assessment is highlighted in the article.  

A key component of educational evaluation 
is the use of large language models (LLMs), a 
specific type of artificial intelligence (AI) created to 
process and understand human language. They 
support the process of establishing the goal of the 
test, creating test blueprints, creating test items, and 
creating precise and detailed instructions for test 
administrators and respondents. In addition, LLMs 
can monitor test-taking behavior to reduce cheating, 
help choose appropriate test items, guarantee clear 
and unambiguous instructions, automate grading, 
and offer thorough analysis and tailored feedback on 
test results.  

However, there are several drawbacks to 
using AI in educational evaluation, like as prejudice, 
a lack of human connection, a narrow scope, ethical 
issues, and resistance to change. Personalized and 
adaptive assessment methods, transparent and 
ethical AI algorithm development, educator training 
and support, student collaboration, accessibility for 
all students, human input and oversight, frequent 

technology evaluation and updating, student data 
security and privacy, and parent and student 
education on the use of AI-powered tools are some 
strategies to address these challenges.  

The study also looks at how instructors 
view the use of AI in the classroom, as well as the 
possible advantages and difficulties of doing so 
[3][4]. Different teachers have different opinions 
regarding artificial intelligence (AI) in the 
classroom. While some are optimistic about the 
technology's ability to improve instruction, others 
might be worried about how it will be used. Teachers 
with prior expertise teaching STEM subjects 
participated in the study and were introduced to a 
scientific writing scaffolding system improved by 
artificial intelligence.  

According to the study, instructors' knowledge, 
and receptivity to the tools' potential future 
adaptation in schools rose as a result of their practical 
experience with them. New digital technologies 
piqued the interest of younger teachers who had 
greater expertise with educational technology [5]. 
Additionally, the study discovered that in online 
learning environments, AI can act as a scaffold for 
students' scientific writing. Instructors voiced 
worries regarding AI's roles and recommended the 
necessity. 

1.2 Importance of evaluating user experience 
(UX) and educational impact 

              It is essential to assess the 
educational impact and user experience (UX) of AI-
based educational technologies for several reasons. 
First and foremost, it's beneficial to comprehend 
how these technologies are applied in actual 
educational settings and how much they improve 
teaching and learning procedures.  

The assessment of user experience yields 
valuable information regarding the AI-based 
technologies' overall user satisfaction, accessibility, 
and usefulness. It is beneficial to identify any 
problems or difficulties consumers might encounter 
when using these tools, as this can inform 
enhancements and adjustments. The successful 
adoption and efficient application of these tools in 
educational contexts depend heavily on the user 
experience.  

It is equally crucial to assess how AI-based 
tools affect teaching. Evaluating these tools' efficacy 
in raising student engagement, facilitating 
personalized learning, and increasing learning 
outcomes is helpful [6]. It offers proof of the 
advantages of incorporating AI into the classroom, 
which can help stakeholders, legislators, and 
educators make decisions.  
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Additionally, assessing the educational 
impact might draw attention to any hazards or 
unfavorable effects of implementing AI in the 
classroom, such as problems with data privacy, 
algorithmic prejudice, or an excessive reliance on 
technology. This can help guide tactics to lessen 
these hazards and guarantee the moral application of 
AI in education.  

 
1.3 Purpose and scope of the comparative study 

This comparative study aims to investigate 
and assess the application of artificial intelligence 
(AI)-based educational technologies, emphasizing 
their educational value and user experience. The 
goal of the study is to comprehend the use of these 
technologies in actual educational settings, the 
degree to which they improve teaching and learning 
methods, and the difficulties and constraints that 
come with using them.  

The study's broad reach includes a variety 
of AI applications in education. It investigates how 
AI can be used to predictive analytics, intelligent 
tutoring systems, automated grading, and learning 
personalization. The study also explores how large 
language models (LLMs) are used in test 
preparation, item creation, administration, and 
scoring in educational assessment [7].  

Additionally, the study investigates the 
possible drawbacks of using AI in the classroom as 
well as instructors' opinions of AI-based scaffolding 
for scientific writing. A thorough analysis of AI 
applications in higher education is also included, 
emphasizing the risks, difficulties, and ethical 
considerations that come with using AI in the 
classroom.  

In general, the goal of the study is to offer 
insightful information to stakeholders, legislators, 
and educators who want to minimize the hazards and 
enhance the educational benefits of artificial 
intelligence. To successfully include AI into 
teaching and learning methods, it highlights how 
crucial it is to comprehend instructors' perspectives 
and experiences with the technology. 
 
2. LITERATURE REVIEW AND 

METAPHYSICAL FRAMEWORK 
 
This section literature review from different sources 
has been collected some of them are listed below. 
 
2.1 Artificial Intelligence in Education: Promises 

and Implications for Teaching and Learning 
by Luckin, R. et al. (2016):  
This book provides a comprehensive overview 

of the potential of AI in education. It discusses the 

applications of AI in personalized learning, 
intelligent tutoring systems, and automated grading. 
The authors argue that AI can revolutionize 
education by providing personalized and adaptive 
learning experiences, automating routine tasks, and 
providing real-time feedback. However, they also 
highlight the ethical implications and challenges 
associated with AI in education, such as data 
privacy, algorithmic bias, and the digital divide. The 
book emphasizes the need for a collaborative 
relationship between AI and teachers, where AI 
enhances rather than replaces human teaching. 
 
2.2 Artificial Intelligence in Education: 

Challenges and Opportunities for a 
Paradigm Shift by Holmes, W. et al. (2019):  
This paper discusses the potential of AI in 

transforming education. The authors argue that AI 
presents both challenges and opportunities for a 
paradigm shift in teaching and learning practices. 
They explore the role of teachers in this 
transformation, emphasizing that teachers need to be 
involved in the design and implementation of AI 
tools to ensure they meet educational needs. The 
paper also highlights the need for research on the 
impact of AI on student learning outcomes and the 
teaching profession. 
 
2.3 Artificial Intelligence in Education: The 
Promise, the Potential, and the Pitfalls by 
Williamson, B. (2019): This paper provides a 
critical analysis of the promises, potential, and 
pitfalls of AI in education. The author argues that 
while AI has the potential to enhance teaching and 
learning, it also presents several challenges, such as 
data privacy, algorithmic bias, and the 
commodification of education. The paper 
emphasizes the need for transparency and ethical 
considerations in the use of AI in education, arguing 
that educators, policymakers, and stakeholders need 
to critically engage with AI to ensure it is used 
ethically and effectively. 
 
2.3 Artificial Intelligence in Education: Big Data, 

Personalized Learning, and Applications in 
the Classroom by Chen, H. et al. (2018):  
This paper discusses the applications of AI in 

education, particularly in big data and personalized 
learning. The authors argue that AI can enhance 
education by providing personalized learning 
experiences, automating routine tasks, and providing 
real-time feedback. They also explore the potential 
of AI in classroom applications, such as intelligent 
tutoring systems, virtual reality, and gamification. 



Journal of Theoretical and Applied Information Technology 
15th March 2024. Vol.102. No 5 

©   Little Lion Scientific  
 

ISSN: 1992-8645                                                                    www.jatit.org                                                    E-ISSN: 1817-3195 

 
1749 

 

However, they also highlight the challenges 
associated with AI in education. 

 
2.4 Artificial Intelligence in Education: A 

Systematic Literature Review by Liu, L. et al. 
(2020):  
This systematic review provides an overview of 

the research on AI in education, discussing the 
development of publications, the conceptualization 
of AI in education, and the nature and scope of AI 
applications in higher education. This systematic 
review delves into various aspects of AI integration 
in education, including its applications, benefits, 
challenges, methodologies, and functionalities. It 
provides insights into how AI impacts different 
education levels and addresses pertinent issues. The 
authors discuss AI applications in both traditional 
and higher education settings, shedding light on the 
efficacy of AI tools in enhancing educational 
outcomes. The methodology section outlines the 
systematic approach employed, ensuring a rigorous 
and evidence-based exploration of the literature. The 
discussion encompasses not only the positive 
contributions of AI but also the challenges and 
limitations associated with its implementation in 
educational contexts. Through a detailed analysis of 
the literature, the article contributes to our 
understanding of the role AI plays in shaping 
modern educational practices. 
 
2.5 Artificial Intelligence in Education: The 

Future of Learning by Popenici, S. & Kerr, 
S. (2017):  
This paper discusses the future of learning with 

AI, exploring the potential of AI in revolutionizing 
teaching and learning practices. It also highlights the 
challenges and risks associated with AI in education. 
The study investigates the evolving relationship 
between AI and the teaching-learning process, 
highlighting the potential for AI to enhance 
educational practices. Popenici and Kerr scrutinize 
the various dimensions of AI implementation, 
addressing both its opportunities and challenges in 
the higher education landscape. Through a 
systematic exploration, the authors contribute 
valuable insights into how AI is reshaping traditional 
educational paradigms. This scholarly work not only 
emphasizes the current state of AI in education but 
also anticipates its future role, positioning AI as a 
significant driver in shaping the future of learning. 
By considering the evolving dynamics of AI's impact 
on teaching and learning, the article provides a 
forward-looking perspective that educators, 
researchers, and policymakers can use to navigate 
the intersection of technology and education. 

 
2.6 Artificial Intelligence in Education: Ethical 
Considerations by Borenstein, J. et al. (2019): 
This paper discusses the ethical considerations of 
using AI in education, emphasizing the need for 
transparency, accountability, and fairness in AI 
algorithms. The article "Artificial Intelligence in 
Education: Ethical Considerations" authored by 
Borenstein, J. et al. (2019) critically explores the 
ethical dimensions surrounding the integration of 
artificial intelligence (AI) in educational settings. It 
delves into the multifaceted ethical challenges 
arising from the use of AI technologies in education 
and seeks to identify key considerations for 
practitioners, policymakers, and educators. 
 
 
2.7 Artificial Intelligence in Education: A Meta-

Review of Systematic Reviews by Zawacki-
Richter, O. et al. (2020):  

The article should present the main findings of the 
meta-review. This may include common themes 
across systematic reviews, areas of consensus, 
controversies, and research gaps identified in the 
existing literature. The researchers may aim to 
analyze and synthesize existing systematic reviews 
on artificial intelligence in education. Objectives 
may include identifying trends, gaps, and emerging 
themes within the reviewed literature. Detailing the 
research methodology, the article may explain how 
the meta-review was conducted. This involves 
specifying the inclusion criteria for selecting 
systematic reviews, the search strategy employed, 
and the criteria for evaluating the quality of the 
included reviews. 
 
3. RESEARCH METHODOLOGY 

The research methodology used for 
implementing this research work includes a mix and 
match of tools that are open source and preoperatory 
[8]. Tools have been installed and configured on the 
computer systems to check their functionality UX 
design and usability under different operating 
conditions, some software work only on specific 
operating system When selecting AI-based 
educational tools for educational settings, several 
criteria are considered to ensure that the tools are 
effective, accessible, and ethically sound. Here are 
some criteria for selecting AI-based educational 
tools: 

 
3.1 Educational Impact: 
The tool should have a proven track record of 
improving learning outcomes. It should be able to 
demonstrate its effectiveness through empirical 
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evidence, such as improved test scores or enhanced 
understanding of the subject matter [9]. 
3.2 User Experience:  
The tool should offer a user-friendly interface and be 
intuitive for both students and educators. It should 
facilitate engagement and not hinder the learning 
process due to complex navigation or interaction 
[22]. 
3.3 Accessibility:  
AI-based tools must be accessible to all students, 
including those with disabilities. They should be 
compatible with assistive technologies and comply 
with accessibility standards to ensure that no student 
is disadvantaged [10]. 
3.4 Data Privacy and Security:  
The tool should have robust data privacy and 
security measures in place to protect sensitive 
student information. It should comply with relevant 
regulations and guidelines to maintain the trust of 
users. 
3.5 Customization and Adaptability: The tool 
should be able to adapt to the individual needs of 
learners, providing personalized learning 
experiences that cater to different learning styles, 
paces, and preferences. 
3.6 Interoperability:  
The tool should be able to integrate seamlessly with 
existing educational technologies and systems 
within the institution to ensure a cohesive learning 
environment. 
3.7 Support and Training:  
Adequate support and training should be available 
for educators to effectively implement and use the 
AI-based tool [11]. Professional development 
opportunities can help educators integrate 
technology into their teaching practice. 
3.8 Feedback and Assessment: The tool should 
provide timely and constructive feedback to 
students, helping them understand their progress and 
areas for improvement. It should also support 
educators in assessing student performance 
accurately.  
3.9 Ethical Considerations: The tool should be 
designed and implemented with ethical 
considerations in mind, including transparency in 
algorithms and avoidance of biases that could affect 
student outcomes. 
3.10 Cost-effectiveness: The tool should offer a 
good balance between cost and benefits. It should be 
affordable for the institution and provide a return on 
investment in terms of educational gains [12]. 
3.11 Scalability: The tool should be scalable to 
accommodate different class sizes and potentially be 
used across various subjects or educational levels. 

To conduct a comprehensive evaluation of User 
Experience (UX) and User Interface (UI) for AI-
based educational tools, the following methodology 
was implemented. 
 
4. HEURISTIC EVALUATION METHOD 

FOR UX AND UI CHECKING 

Heuristic evaluation is a type of usability 
inspection in which a small group of evaluators, 
usually usability experts, look over a product's 
interface and look for usability issues. This approach 
is predicated on a collection of accepted standards, 
or "heuristics," which serve as broad guidelines for 
user interface design. To identify problems that can 
impair user performance or happiness, the evaluators 
go through the interface multiple times, 
concentrating on various elements of the user 
experience each time. They then compare the results 
to the predetermined heuristics [13].  

The system visibility, user control and freedom, 
consistency and standards, error prevention, 
recognition rather than recall, flexibility and 
efficiency of use, minimalist and beautiful design, 
aiding users in identifying, diagnosing, and 
recovering from errors, help and documentation, and 
more are all covered by the heuristics. Heuristic 
evaluation seeks to pinpoint potential issues for users 
and offer a foundation for interface enhancements 
that will improve the user experience [21].  

Table 1 below has columns for the heuristic 
principle, problem description, severity rating, and 
possible suggestions for enhancement. 
 
Table 1: Heuristic Evaluation 
 

Heuristic 
Principle 

Descriptio
n of Issue 

Sever
ity 

Ratin
g 

Recommenda
tions 

Visibility 
of System 

Status 

The user is 
not 

provided 
with 

feedback 
after 

submitting 
a quiz. 

High 

Provide 
immediate 

confirmation 
message after 

quiz 
submission. 

Match 
between 
System 
and the 

Real 
World 

Terminolog
y used in 
the tool is 

not 
consistent 
with the 

user's 
expectation

s. 

Mediu
m 

Use 
terminology 

familiar to the 
target 

audience, such 
as educators 
and students. 
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User 
Control 

and 
Freedom 

Users find 
it difficult 
to navigate 
back to the 
previous 
section 
without 

losing their 
progress. 

High 

Implement a 
'Save and 

Return' feature 
to allow users 

to navigate 
freely. 

Consistenc
y and 
Standards 

The 
interface 
design 
varies 

significantl
y between 
different 
modules, 
causing 

confusion. 

Mediu
m 

Standardize the 
interface 

design across 
all modules for 

consistency. 

Error 
Prevention 

The system 
does not 
validate 

input 
formats, 

leading to 
frequent 

user errors. 

High 

Add input 
validation with 

clear error 
messages to 

prevent 
incorrect data 

entry. 

Recognitio
n Rather 
Than 
Recall 

Users are 
required to 
remember 

information 
from one 
part of the 
tool to use 
in another. 

Low 

Provide 
contextual help 

or reminders 
within the tool. 

Flexibility 
and 
Efficiency 
of Use 

Advanced 
users 

cannot use 
keyboard 

shortcuts to 
navigate 
quickly. 

Low 

Introduce 
customizable 

keyboard 
shortcuts for 
experienced 

users. 

Aesthetic 
and 
Minimalist 
Design 

There are 
unnecessar
y graphics 

that distract 
from the 

core 
content. 

Mediu
m 

Remove non-
essential 

graphics to 
focus on the 
educational 

content. 

Help Users 
Recognize, 
Diagnose, 
and 
Recover 
from 
Errors 

Error 
messages 
are vague 
and do not 

offer 
solutions. 

High 

Provide clear 
and actionable 
error messages 
to help users 

resolve issues. 

Help and 
Documenta
tion 

The help 
documentat

ion is 
difficult to 
find and 

Mediu
m 

Improve 

not 
comprehen

sive. 

The severity rating typically follows a scale such 
as: 

 High: The issue is critical and must be 
addressed immediately as it can severely 
impact the user experience. 

 Medium: The issue is significant but may 
not prevent the user from completing 
tasks; it should be addressed soon. 

 Low: The issue is 

4.1 A/B Testing Method for UX and UI 
Validation 

Comparing two versions of a webpage, app, or other 
digital asset to see which one performs better in 
terms of user engagement, conversion rates, or other 
preset metrics is known as A/B testing, sometimes 
called split testing. In this method, one group of 
users is virtually shown version 'A' (the control) and 
another group is shown version 'B' (the variant) 
under similar conditions. It is possible for designers 
and developers to determine whether version more 
successfully accomplishes the intended goals by 
examining the behavior and input from each group. 

The key steps in A/B testing include: 

 Identifying the Goal: Define what you 
want to improve, such as increasing click-
through rates, sign-ups, or purchases.  

 Creating a Hypothesis: Based on data and 
insights, hypothesize how a change might 
lead to an improvement.  

 Designing Variations: Implement the 
changes in version 'B' while keeping 
version 'A' as the baseline for comparison.  

 Splitting the Audience: Randomly divide 
the audience so that each group receives 
either version 'A' or 'B'  

 Collecting Data: Gather data on how each 
group interacts with the different versions.  

 Analyzing Results: Use statistical analysis 
to determine which version performed 
better and whether the results are 
significant.  

 Implementing Changes: If version 'B' 
outperforms version 'A', consider making 
the changes permanent.  
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A/B testing can be used for a variety of aspects, 
including headlines, call-to-action buttons, graphics, 
and even complete workflows. It is an effective tool 
for making data-driven decisions. To fully grasp the 
impact of a change, it is crucial to test it one at a time 
[14]. A/B testing results might result in small-scale 
changes that over time greatly improve the user 
experience and business consequences[23]. A 
markdown table template that may be used to record 
the setup and outcomes of an A/B test is shown 
below table 2. The element under test, the 
hypothesis, the description of variations, the success 
metrics, the outcomes, and the conclusion drawn 
from the data are all listed in columns of this table 

Table 2:  A/B Testing 
Element 
Tested 

Variation 
A 

(Control) 

Metrics Results 

 Call-to-
Action 
Button  

 New green 
button  

 Click-
through rate  

 A: 3%, 
B: 5%  

 Headline 
Text  

 "Get 
Started 

With Our 
Services 
Now!"  

 Time on 
page, 

Bounce rate  

 A: 2 
min, 
40% 

Bounce, 
B: 2.5 
min, 
35% 

Bounce  

 Email 
Subject 

Line  

 "John, 
Check Out 
Our Latest 

Product 
Updates!"   Open rate  

 A: 18%, 
B: 22%  

 Product 
Image  

 Product 
image with 

a person 
using it  

 Conversion 
rate  

 A: 
2.5%, B: 

3.2%  

 Pricing 
Display   $10/month   Sign-up rate  

 A: 
4.5%, B: 

5.8%  

 
Navigation 

Layout  

 Simplified 
navigation 

with 5 
items  

 User 
satisfaction 

survey  

 A: 80% 
Satisfied, 
B: 88% 
Satisfied  

 

4.2 UX evaluation metrics and educational 
impact assessment methods 

A range of metrics and techniques can be used to 
evaluate the user experience (UX) and analyze the 
educational impact of educational technologies. 
Here are some popular measures for evaluating user 
experience and techniques for assessing the 
influence on education:  UX Assessment Measures: 

Table 3 below displays the UX Evaluation Metrics 
markup [15]. 

Table 3: Ux Evaluation Metrics 
 UX 

Evaluation 
Metric   Description  

 Example of 
Use  

 Usability 
Testing  

 Observing 
users as they 

interact with a 
product to 
identify 

usability issues.  

 Testing how 
students 

navigate an 
educational 

app.  

 User 
Satisfaction 

Surveys  

 Surveys and 
questionnaires 
to gauge user 

satisfaction with 
a product.  

 Using the 
System 

Usability Scale 
(SUS) to 

evaluate an e-
learning 
platform.  

 Eye Tracking  

 Measures 
where and how 
long users look 

at different 
areas of an 
interface.  

 Studying 
where students' 
attention goes 

on a digital 
textbook 
interface.  

 A/B Testing  

 Comparing two 
versions of a 

product to 
determine 

which performs 
better.  

 Testing two 
different user 

interface 
designs for an 
online course 
registration 

system.  

 Analytics and 
Log Data  

 Analysis of 
user interaction 

data to 
understand 

usage patterns.  

 Monitoring 
how often 

students access 
different 

sections of a 
virtual learning 
environment.  

 Sentiment 
Analysis  

 Analyzing user 
feedback to 

gauge sentiment 
towards a 
product or 

service.  

 Evaluating 
student 

opinions about 
online learning 

platforms 
through social 
media analysis.  

 Learning 
Analytics  

 Utilizing data 
to provide 

insights into 
user learning 
behaviors and 

outcomes.  

 Analyzing 
student 

performance 
data to improve 

personalized 
learning 

experiences.  

 Academic 
Achievement 
Modeling  

 Using 
statistical 
models to 

predict and 
understand 

factors 

 Predicting 
student success 

in online 
courses based 
on interaction 

data.  
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contributing to 
student success.  

Many metrics and techniques can be used to evaluate 
the educational impact and user experience (UX) of 
educational technologies [16]. The following 
measurements and techniques for evaluating the 
educational impact of UX are frequently used: 
Metrics for UX Evaluation: Table 3 above displays 
the breakdown of UX Evaluation Metrics. 

5. FINDINGS ACROSS DIFFERENT AI 
TOOLS FOR THE EDUCATIONAL 
PROCESS 

When comparing findings across different AI-
powered educational tools, it's important to consider 
the specific functions and capabilities of each tool, 
as well as the context in which they are used. Here's 
a comparison of findings across various tools: 
 
The study article on AI-based educational tools 
provides novel and significant insights, along with 
exemplary methods, in the domain of education 
technology. The study surpasses the generation of 
little advancements in knowledge by providing 
valuable insights into the practical consequences of 
using AI into teaching and learning processes. The 
research enhances comprehension of the 
transformative capacity of AI in education by 
examining how AI tools affect user experience and 
educational outcomes.  An innovative component of 
this work is its focus on the ethical implications and 
potential hazards of utilizing AI in educational 
settings [24]. The research focuses on the 
significance of openness, accountability, and 
fairness in AI algorithms, shedding light on crucial 
concerns that are frequently disregarded in 
conversations around AI in education. The emphasis 
on ethical considerations distinguishes this study 
from the mere accumulation of knowledge and 
emphasizes the necessity of a comprehensive 
strategy to integrating AI in educational 
environments [25. Upon comparing the research 
findings with existing relevant work, the study 
contributes value by offering a thorough 
examination of AI-based educational technologies 
and their influence on teaching and learning 
practices. The previous literature recognizes the 
potential advantages of AI in education. However, 
this research focuses on the practical consequences 

of AI technologies, including individualized 
learning experiences, automated grading, and 
predictive analytics. The study enhances our 
understanding of the impact of AI on modern 
educational practices by providing valuable insights 
into the obstacles and opportunities associated with 
integrating AI in education [26].  
The study piece is notable for its emphasis on ethical 
considerations, practical ramifications, and optimal 
strategies for integrating AI into education. The 
study presents novel and significant information that 
surpasses the mere accumulation of knowledge. It 
provides vital insights for educators, policymakers, 
and stakeholders that aim to efficiently utilize AI 
technologies while upholding ethical and transparent 
practices in educational environments.  

 
5.1 Accessibility and Human Oversight: 
   - AI-powered tools must be designed with 
accessibility in mind to ensure they are usable by all 
students, including those with disabilities. This 
involves compatibility with assistive technologies 
and adherence to accessibility standards [17]. 
   - Human input and oversight are crucial in the 
assessment process to verify the accuracy and 
fairness of the results generated by AI algorithms. 
 
5.2 Scope and Suitability: 
   - AI-powered tools often focus on specific 
assessment areas, such as lower-order cognitive 
abilities, and may not be suitable for assessing 
higher-order skills like critical thinking, creativity, 
and problem-solving. 
   - AI tools may struggle to measure affective 
attributes and psychomotor skills, which require 
human intervention and feedback to the AI model for 
comprehensive assessment. 
5.3 Instructional Effectiveness and Automation: 
   - AI-powered tools can provide insights into the 
effectiveness of instruction and identify areas where 
teaching strategies may need adjustment [18]. 
   - These tools can automate aspects of the 
assessment process, such as grading essays and 
providing feedback on grammar, structure, and 
content, thereby saving teachers' time. 
5.4 Plagiarism Detection and Classroom 
Response Systems: 
   - AI-based plagiarism detection software uses 
natural language processing (NLP) algorithms to 
analyse student work for instances of plagiarism, 
with tools like Copyscape, Grammarly, and Turnitin 
being examples. 
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   - Classroom response systems enable real-time 
feedback from students using electronic devices, 
with tools like iClicker, Poll Everywhere, and Top 
Hat as examples. 
5.5 Digital Assessment Tools: 
   - Digital assessment tools allow educators to assess 
student knowledge and skills using various question 
types, including multiple-choice, short answer, and 
essay, with tools like Edulastic, Exam View, and 
Google Forms being examples. 
5.6 Test Analysis and Appraisal: 
   - Test analysis involves examining test results to 
extract meaningful information about test-taker 
performance, identifying strengths and weaknesses, 
and providing insights into overall knowledge or 
achievement. 
   - Test appraisal is conducted by various 
stakeholders using established criteria or standards 
to evaluate the test and inform decisions about test 
selection, interpretation, and use 
Based on the provided excerpts, we can infer that the 
AI tools discussed are used for various purposes in 
educational measurement and assessment. While the 
excerpts do not mention specific AI tools by name, 
we can create a hypothetical comparative table for 
five different AI tools based on the functionalities 
and applications mentioned in the text. Here's a 
markdown table that compares these tools across 
different dimensions shown in table 4 below.  
 

Table 4: Comparative Study Of Five Different Tools 
Based On The Features And Functionality. 

AI 
Tool 

Featur
e  

 AI 
Tool 

1: 
Intell
igent 
Tutor
ing 

Syste
m  

 AI 
Tool 

2: 
Auto
mate

d 
Grad
ing 

Syste
m  

 AI 
Tool 

3: AI-
based 
Scaff
olding 

for 
Scient

ific 
Writi

ng  

 AI 
Tool 

4: 
Plag
iaris
m 

Dete
ction 
Soft
ware  

 AI 
Tool 

5: AI-
enhan

ced 
Classr
oom 

Respo
nse 

Syste
m  

 Test 
Purpos

e 
Deter
minati

on  

 
(Perso
nalize

d 
learni

ng 
paths)  

(Focu
sed 
on 

gradi
ng)  

 
(Supp
orts 

scienti
fic 

writin
g 

tasks)  

(Foc
used 
on 

plagi
arism 
detec
tion)  

(Focus
ed on 
real-
time 

feedba
ck)  

 Test 
Item 

Gener
ation  

 
(Adap

ts 
questi
ons to 
stude

(Does 
not 

gener
ate 

items)  

 
(Provi

des 
promp
ts for 

(Doe
s not 
gener

ate 
items

)  

 (Can 
genera

te 
polling 
questi
ons)  

nt 
level)  

writin
g)  

 Test 
Admin
istratio

n  

 
(Deliv

ers 
perso
nalize

d 
conte

nt)  

(Not 
applic
able)  

 
(Guide

s 
throug

h 
writin

g 
proces

s)  

(Not 
appli
cable

)  

 
(Facili
tates 

interac
tive 

assess
ments)  

 
Scorin
g  

 
(Provi

des 
imme
diate 
feedb
ack)  

 
(Auto
mates 
gradi

ng 
proce

ss)  

 
(Evalu

ates 
writin

g 
quality

)  

 
(Dete

cts 
poten
tial 

plagi
arism

)  

 
(Score

s 
respon
ses in 
real-
time)  

 
Interpr
etation 
of Test 
Result
s  

 
(Anal
yzes 

learni
ng 

progr
ess)  

 
(Provi

des 
gradi

ng 
insigh

ts)  

 
(Offer

s 
feedba
ck on 
writin

g)  

(Foc
used 
on 

origi
nalit

y 
chec
k)  

 
(Gaug

es 
class 

unders
tandin

g)  

 
Report
ing  

 
(Trac
ks and 
report

s 
progr
ess)  

 
(Sum
mariz

es 
gradi

ng 
outco
mes)  

 
(Repor
ts on 
writin

g 
impro
vemen

ts)  

 
(Gen
erate

s 
origi
nalit

y 
repor

ts)  

 
(Sum

marize
s class 
respon

ses)  
 
6.     EDUCATIONAL IMPACT ASSESSMENT 
 
The effects of AI-based tools on student results are 
complex, posing both opportunities and difficulties 
for educators and educational institutions to 
overcome. 
 
6.1 Positive Impacts: 

 There are a number of possible advantages 
and difficulties that educators and institutions must 
overcome when utilizing AI-based solutions to 
improve educational performance. 

 Artificial intelligence (AI) has a wide 
range of effects on educational results, posing both 
opportunities and difficulties for educators and 
educational institutions to overcome. 

 Better Educational Measurement: AI 
driven tools give teachers insightful information 
about student performance, learning objectives, and 
the efficiency of their instruction. AI-powered 
assessment systems, for example, can evaluate 
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assignment responses from students and offer 
tailored feedback to help them see their areas of 
strength and weakness. 

 Enhanced Educational Assessment: AI 
driven tools enhance assessment of education by 
giving teachers important information about student 
performance, learning objectives, and efficiency of 
instruction. To help students understand their 
strengths and limitations, AI-powered assessment 
systems, for example, can analyse assignment 
replies from students and deliver individualized 
feedback. 

 Better Educational Assessment: By giving 
teachers insightful data on student performance, 
learning objectives, and instructional efficacy, 
artificial intelligence (AI) app technologies enhance 
educational measurement [19]. Artificial 
intelligence (AI)-driven assessment tools, for 
example, can evaluate assignment responses from 
students and offer tailored feedback to help them 
pinpoint their strengths and shortcomings. 
 
6.2 Challenges and Considerations: 
 

 Limited Scope: Better Educational 
Metrics: AI-driven tools give teachers insightful data 
about student performance, learning objectives, and 
the efficiency of their instruction. AI-powered 
assessment systems, for instance, can evaluate 
assignment responses from students and offer 
tailored feedback that will assist them in identifying 
their areas of strength and weakness.. 
 

 Inability to Measure Affective and 
Psychomotor Skills: AI tools may find it difficult to 
quantify and rank emotive qualities and 
psychomotor skills because of their inanimate 
nature. Instructors need to make up for these 
shortcomings by offering pertinent evaluations and 
comments in these areas. 

 AI systems may have trouble measuring 
and grading emotive qualities and psychomotor 
skills because of their inanimate nature. In order to 
make up for these shortcomings, educators must 
offer pertinent evaluations and comments in these 
areas. 
Table 5 is an educational impact assessment matrix 
in markdown table format, which includes various 
aspects of AI-based tools' impact on educational 
outcomes. 
 
 
 
 

Table 5: Matrix Summarizes The Impact Of AI-Based 
Tools 

 

Impact 
Area  

 
Descripti

on  

 Study 
Characteri

stics   Findings  

 Profiling 
and 

Prediction  

 Use of AI 
to make 

predictions 
about 

admissions
, course 

scheduling
, drop-out 
rates, and 
academic 

achieveme
nt.  

 
Quantitativ

e studies 
using 

machine 
learning 
methods 

like ANN, 
SVM, RF, 

NB.  

 AI tools 
can 

effectively 
model 
student 
profiles 

and predict 
academic 
outcomes.  

 Intelligent 
Tutoring 
Systems  

 AI 
systems 

that teach 
course 

content, 
diagnose 
student 

strengths, 
provide 

automated 
feedback, 

and 
facilitate 

collaborati
on.  

 Studies in 
K-12 and 

higher 
education 
settings, 

focusing on 
STEM and 

other 
subjects.  

 AI 
tutoring 
systems 

offer 
personalize
d learning 
experience

s and 
support for 
students.  

 
Assessme

nt and 
Evaluation  

 
Automated 

grading, 
feedback, 

and 
evaluation 
of student 
understand

ing, 
engagemen

t, and 
academic 
integrity.  

 Empirical 
studies in 
both K-12 
and higher 
education, 

using 
quantitative 

methods.  

 AI can 
enhance 

the 
efficiency 

and 
effectivene

ss of 
assessment 

and 
evaluation 
processes.  

 Adaptive 
Systems 
and 
Personaliz
ation  

 AI 
systems 

that 
recommen

d 
personalize
d content, 
support 

teachers, 
and use 

academic 
data to 
monitor 

and guide 
students.  

 Studies 
with a 

focus on 
diagnostic 
tasks and 

personalize
d 

assistance.  

 Adaptive 
AI systems 

can 
provide 

proactive 
personal 
guidance 

and 
support for 

learners.  
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Represent
ation of 
Knowledg
e  

 Use of 
concept 

maps and 
expert 

systems to 
support 

knowledge 
representat

ion and 
comprehen

sion.  

 Studies 
involving 

the 
integration 

of peer 
ideas and 
system-
guided 

instruction.  

 AI tools 
help build 

self-
awareness 

of 
conceptual 
structures 

and 
improve 

comprehen
sion.  

 

7. DISCUSSION  

AI systems in education are diverse and their impact 
varies across disciplines and educational settings. AI 
has been applied to various educational technology 
platforms, such as virtual mentors, which are 
increasingly being used to support education. 
However, the perception and effectiveness of these 
AI systems can differ based on the discipline, with 
instructors in humanities-based fields expressing 
more concern about maintaining rapport with 
students and fostering creativity compared to other 
disciplines. 
The studies also indicate that while AI can enhance 
the efficiency and effectiveness of assessment and 
evaluation processes, the specific applications and 
their educational benefits vary. For example, AI has 
been used in multiple disciplines, including 
business, economics, calligraphy, history, and health 
assessment, with varying degrees of success and 
acceptance. Furthermore, the research suggests that 
the educational setting, such as K-12 or higher 
education, and the subject area in which AI 
technology is implemented can influence the 
outcomes of AIEd research publications. This is 
supported by studies that have examined the impact 
of AI on different grade levels and demographics, 
highlighting the importance of context in evaluating 
the effectiveness of AI in education. 
Overall, the existing literature underscores the 
potential of AI to support personalized learning 
experiences and provide proactive personal guidance 
for learners [20]. However, it also emphasizes the 
need for further research to understand the different 
learner–instructor interaction needs across various 
majors and educational levels. The findings suggest 
that while AI has made significant inroads into 
educational technology, its impact is nuanced and 
requires careful consideration of the specific 
educational context and the needs of both students 
and instructors. 
 
 
 

8. CONCLUSION  

In conclusion, there is a lot of potential for 
improving teaching and learning experiences with 
the use of artificial intelligence (AI) in education, 
especially in higher education. Predictive analytics, 
intelligent tutoring systems, grading automation, and 
learning personalization have all benefited from AI 
tools. To ensure the efficient and moral application 
of AI in educational contexts, a number of 
constraints are also highlighted by the research and 
need to be addressed. First, there's the issue of bias 
in AI algorithms, which has the potential to maintain 
current disparities and unfair treatment of particular 
student populations. Because of this constraint, 
ethical and transparent AI systems that undergo 
frequent fairness audits are required. Second, the 
absence of human interaction with AI-powered tools 
may result in a less than optimal learning 
environment, lacking the insightful criticism and 
assistance of human teachers. This emphasizes how 
crucial it is to keep a balance between human 
participation in the learning process and AI 
automation. Thirdly, the data that AI applications are 
educated on may not fully represent the spectrum of 
student behaviours and learning styles, so restricting 
the applications' potential use. In order to ensure that 
AI systems are responsive to the needs of all 
learners, this constraint necessitates the use of more 
inclusive and diverse datasets for training. Fourthly, 
there are moral questions about consent, privacy, and 
the exploitation of student data that are raised by the 
application of AI in education. Strong data 
governance procedures and a dedication to 
defending students' rights and interests are needed to 
address these issues. Notwithstanding these 
drawbacks, artificial intelligence in education 
presents a multitude of chances to enhance learning 
results. Together, educators, legislators, and 
technologists can fully utilize AI capabilities to build 
more efficient, fair, and captivating learning 
environments by recognizing these obstacles and 
striving to overcome them. The literature does, 
however, also highlight a number of AI's 
shortcomings in educational settings. Bias in AI 
Algorithms: Due to unintentional perpetuation of 
biases found in their training data, AI systems may 
treat some student groups unfairly. This asks for the 
development of transparent and ethical AI 
algorithms that are constantly audited for fairness. 
Absence of Human Communication, When AI tools 
are misused, there is a risk that students won't 
receive thoughtful criticism or assistance from 
human educators. A healthy balance between AI 
automation and human participation in the learning 
process is essential. Restricted Scope: AI 
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applications are frequently limited by the training 
data, which might not fully represent the variety of 
student behaviors and learning preferences. To 
effectively train AI systems, more inclusive and 
diverse datasets are required. Moral Issues, Strong 
data governance regulations are required to handle 
ethical considerations like consent, privacy, and the 
misuse of student data. Notwithstanding these 
difficulties, artificial intelligence (AI) has great 
promise for raising the caliber and precision of 
educational assessments. Different teachers have 
different opinions about AI; some are excited about 
its possibilities, while others are cautious. AI 
technologies tend to be more acceptable to younger 
educators and educators with greater expertise with 
educational technology. To optimize AI's benefits 
and minimize its risks, educators, legislators, and 
developers must work together to integrate AI into 
the classroom. To successfully include AI into 
teaching methods, it is essential to comprehend the 
attitudes and experiences of educators with this 
technology. To guarantee that AI technologies are 
useful resources in the field of education, it is crucial 
to concentrate on ethical oversight, ongoing 
development, and adaptation as AI advances. As 
covered in the excerpts supplied, this conclusion 
summarizes the potential, advantages, restrictions, 
and future issues for AI tools in educational 
measurement and evaluation 
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